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1 Code Samples Notes The operating system I have used is Windows. I have used the newest available versions of these software as of July 2013. These are NetBeans, MySQL Community Server, MySQL Connector/J JDBC driver, Hibernate to compile and run the examples presented in this ebook. Environment: NetBeans 7.3.1 Hibernate 4.2.5.Final MySQL Community Server 5.6.13 MySQL Connector/J 5.1.26 JDK 7 update 40
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1.1 Environment Setup Install JDK 7 update 40, if not already done so. Install NetBeans 7.3.1, if not already done so. Download and extract Hibernate jar files 4.2.5 version to some directory. The default installation of NetBeans gives you Hibernate 3.2.5. Here’s how to make NetBeans use the 4.2.5 Hibernate version and not 3.2.5 version. First, download the latest version of Hibernate distribution from hibernate.org. It will have been named hibernate-release-4.2.5.Final.zip. Unpack the zip file locally and make mental note of the location of the “lib\required” directory of the Hibernate distribution. In the Tools menu of NetBeans, there is an option that reads “Ant Libraries”. Click on it and it will display list of libraries in use by NetBeans. You can find “Hibernate” in the list. Click on the “Hibernate” entry and it will display jar files that relate to Hibernate. Click on the “Remove” button that appears in the right hand side of “Library classpath:” multiple times, to remove all the jar files pertaining to the older version of Hibernate, one by one. Once all jar files are gone, click “Add JAR/Folder” button and locate the jar files in the lib/required directory referred to above, and now add all the jar files in lib/required directory. Dont click the “Remove” button below the list of libraries! It will delete Hibernate completely! In my opinion, they shouldnt have put two buttons labeled “Remove” in the same dialog box! The “Remove” button that occurs along the bottom means “Remove Library”, and it is better not to click on it. The list of Hibernate 4.2.5 jar files, after adding, as it shows here is: lib/required/antlr-2.7.7.jar lib/required/dom4j-1.6.1.jar lib/required/hibernate-commons-annotations-4.0.2.Final.jar lib/required/hibernate-core-4.2.5.Final.jar lib/required/hibernate-jpa-2.0-api-1.0.1.Final.jar lib/required/javassist-3.15.0-GA.jar lib/required/jboss-logging-3.1.0.GA.jar lib/required/jboss-transaction-api_1.1_spec-1.0.1.Final.jar Now click OK to come out of dialog box. You are now using latest version of Hibernate in NetBeans! Note: These are the only jars you will need, no other Hibernate jars are needed unless you plan to use advanced features. You will need all these eight jar files in lib\required folder. Here is the official word from the Hibernate documentation team “The lib/required/ directory contains all the JARs Hibernate requires. All the jars in this directory must also be included in your project’s classpath.” You have just included these JARs in all your NetBeans project classpaths.
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Now, similarly locate the entry for “Hibernate JPA” in the libraries dialogbox, remove the existing JAR entry and add lib/jpa/hibernate-entitymanager-4.2.5.Final.jar from the Hibernate distribution you downloaded. Similarly, to use the latest version of MySQL JDBC driver, from the downloaded MySQL Connector/J distribution, extract only the file named mysql-connector-java-5.1.26-bin.jar and add this jar file while removing the previous jar file (5.1.26-bin.jar) in “Tools” - “Ant Libraries”- “MySQL JDBC Driver”.
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1.2 Walkthrough of how to build and run a typical project in NetBeans The examples given in this ebook assume you have a reasonably definite skill level of howto work with NetBeans to run the examples presented and see them in action. However, I have attempted, for those of us new to NetBeans and Hibernate, to give a brief instruction set of what to do when faced with a newly installed NetBeans and Hibernate. To create a new project, choose the option File - New Project… Under ‘Categories’ choose Java, and under ‘Projects’ choose ‘Java Application’. Name the project and click Finish. Once a project is created, you can right click on the project name in the Projects window and mouseover “New” and get options to create Java files comprising the project. Note one thing to remember is that, your hibernate.cfg.xml (Hibernate configuration file) should always be in the default package (i.e., no package at all) and your .hbm.xml files (Hibernate mapping files) should be inside your package structure. The Hibernate configuration file is the file that specifies database connection information (database name, username, password, etc.) and there is usually only one Hibernate configuration file in one project. But there may be multiple Hibernate mapping files in a project. Each mapping file specifies how the fields of a database table corresponds to the defined fields of a POJO class. You can do away with the need to have a XML mapping file, by using annotations, which are ways of specifying this mapping within Java code itself, by using javax.persistence.* annotations. Heres a screenshot of the NetBeans IDE showing hibernate.cfg.xml in the default package, outside of any package structure, and .hbm.xml files inside the hql.* package structure so this will probably give you an idea of where these xml files need to be placed.
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Code Samples Notes



NetBeans Screenshot



There can be more than one Java class file in the same project with the main method defined (which makes it able to be run). Each such Java class file when it appears in the Projects window will have a small green arrow as part of its icon. To run the Java file, you need to right click on the file and choose Run File.



2 Basic CRUD using mapping files Create the database: Use the MySQL command line client: mysql -u -root -p Enter your password and log in. Use this command to create database. CREATE DATABASE mybusiness; USE mybusiness; Type in this table creation script.



MySQL Table creation script



CREATE TABLE customers( C_ID int NOT NULL AUTO_INCREMENT, name varchar(20), address varchar(20), PRIMARY KEY(C_ID) );



This is the Hibernate configuration file:



hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver jdbc:mysql://localhost:3306/mybusiness
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root power0l true 



This is the Hibernate mapping file:



customersmapping.hbm.xml







This below is the POJO class Customer.java that maps with the customers table in the database. This POJO class is common to the Create, Read, Update, Delete programs below (place it in the same project)



Basic CRUD using mapping files



Customer.java



package hibernatetest; public class Customer { private int customerID; private String customerName; private String customerAddress; public Customer() {} public String getCustomerAddress() { return customerAddress; } public void setCustomerAddress(String customerAddress) { this.customerAddress = customerAddress; } public int getCustomerID() { return customerID; } public void setCustomerID(int customerID) { this.customerID = customerID; } public String getCustomerName() { return customerName; } public void setCustomerName(String customerName) { this.customerName = customerName; } }
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2.1 Create This program intends to demonstrate how to add a new customer record to the customers table.



CreateTest.java



package hibernatetest; import import import import import



org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class CreateTest { public static void main(String[] args) { Session session = null; try { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); session = sessionFactory.openSession(); session.beginTransaction(); System.out.println("Adding a customer record !"); Customer customer = new Customer(); customer.setCustomerName("Customer-a"); customer.setCustomerAddress("Address1"); session.save(customer); session.getTransaction().commit(); System.out.println("Done!");
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} catch(Exception e) { System.out.println(e.getMessage()); } finally { session.flush(); session.close(); } } }
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2.2 Read This program intends to demonstrate how to list the records of the customers table.



ReadTest.java



package hibernatetest; import import import import import import



java.util.Iterator; org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class ReadTest { public static void main(String[] args) { Session session = null; try { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); session = sessionFactory.openSession(); session.beginTransaction(); String HQL_QUERY ="from Customer customers"; org.hibernate.Query query = session.createQuery(HQL_QUERY); System.out.println("Reading values..."); for (Iterator it=query.iterate(); it.hasNext(); ) { Customer customer = (Customer) it.next(); System.out.println("----------"); System.out.println("Name:" + customer.getCustomerName()); System.out.println("Address:"+customer.getCustomerAddress()); System.out.println("ID:"+customer.getCustomerID());
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System.out.println("----------"); } session.getTransaction().commit(); System.out.println("Done!"); } catch(Exception e){ System.out.println(e.getMessage()); } finally{ session.flush(); session.close(); } } }



This program below is very similar to the previous ReadTest.java, the only difference being, it demonstrates the use of query.list() (list method in query interface) which is similar to the use of query.iterate().



ReadTest2.java



package hibernatetest; import import import import import import import



java.util.List; java.util.Iterator; org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



/** * * @author Administrator */ public class ReadTest2 { /** * @param args the command line arguments
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*/ public static void main(String[] args) { Session session = null; try{ Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(con\ figuration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistr\ y); session = sessionFactory.openSession(); session.beginTransaction(); System.out.println(org.hibernate.Version.getVersionString()); String HQL_QUERY ="from Customer customers"; org.hibernate.Query query = session.createQuery(HQL_QUERY); List list = query.list(); System.out.println("Retrieving " + list.size() + " Records:"); for(Iterator it=list.iterator();it.hasNext();){ Customer customer = (Customer) it.next(); System.out.println("Name:" + customer.getCustomerName()); System.out.println("Address:"+customer.getCustomerAddress()); System.out.println("ID:"+customer.getCustomerID()); System.out.println("----------"); } session.getTransaction().commit(); System.out.println("Done!"); } catch(Exception e){ System.out.println(e.getMessage()); } finally{ session.flush(); session.close(); } } }
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2.3 Update This program intends to demonstrate how to update a record in the customers table.



UpdateTest.java



package hibernatetest; import import import import import import



java.util.Iterator; org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class UpdateTest { public static void main(String[] args) { Session session = null; try { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); session = sessionFactory.openSession(); session.beginTransaction(); String HQL_QUERY ="from Customer customers where customers.customerID = :customer\ Id"; org.hibernate.Query query = session.createQuery(HQL_QUERY); //Prepared statement query.setParameter("customerId",1); for (Iterator it = query.iterate(); it.hasNext(); ) { Customer customer = (Customer) it.next(); customer.setCustomerName("Customer1"); }
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session.getTransaction().commit(); System.out.println("Done!"); } catch(Exception e) { System.out.println(e.getMessage()); } finally { session.flush(); session.close(); } } }
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2.4 Delete This program sets out to demonstrate how to delete a record from the customers table.



DeleteTest.java



package hibernatetest; import import import import import import



java.util.Iterator; org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class DeleteTest { public static void main(String[] args) { Session session = null; try { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); session = sessionFactory.openSession(); session.beginTransaction(); Customer cust = new Customer(); cust.setCustomerID(2); session.delete(cust); session.getTransaction().commit(); System.out.println("Done!"); } catch(Exception e) {
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System.out.println(e.getMessage()); } finally { session.flush(); session.close(); } } }
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3 Basic CRUD using annotations This chapter reuses some files from previous chapter. (same database, same table) This is the Hibernate configuration file:



hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver jdbc:mysql://localhost:3306/mybusiness root power0l true 



You can delete the mapping file customersmapping.hbm.xml (from chapter 1) since both are ways of doing the same thing. (either you can use annotations or you can use mapping file to map the POJO class with the underlying database table). Use this new Customer.java file which contains the annotations necessary.
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Customer.java



package hibernatetest; import import import import import



javax.persistence.Column; javax.persistence.Entity; javax.persistence.GeneratedValue; javax.persistence.Id; javax.persistence.Table;



@Entity @Table(name="customers") public class Customer { @Id @GeneratedValue @Column(name = "C_ID") private int customerID; @Column(name = "name") private String customerName; @Column(name = "address") private String customerAddress; public Customer() {} public String getCustomerAddress() { return customerAddress; } public void setCustomerAddress(String customerAddress) { this.customerAddress = customerAddress; } public int getCustomerID() { return customerID; } public void setCustomerID(int customerID) { this.customerID = customerID; }
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public String getCustomerName() { return customerName; } public void setCustomerName(String customerName) { this.customerName = customerName; } }
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3.1 Create You can use the same CreateTest.java file referred to in chapter 2.
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3.2 Read You can use the same ReadTest.java and ReadTest2.java files referred to in chapter 2.
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3.3 Update You can use the same UpdateTest.java file referred to in chapter 2.
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3.4 Delete You can use the same DeleteTest.java file referred to in chapter 2.
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4 Hibernate Query Language



Hibernate Query Language



4.1 Simple HQL Example This is the hibernate configuration file you will need.



hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver jdbc:mysql://localhost:3306/retailer root power0l true 



This Customer.java is the annotated POJO class for Customer.



Customer.java



package hql; import javax.persistence.*; @Entity @Table(name="customers") public class Customer { @Id @GeneratedValue @Column(name = "C_ID") private int customerID; @Column(name = "name")
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private String customerName; @Column(name = "address") private String customerAddress; @Column(name = "email") private String customerEmail; public Customer() {} public String getCustomerEmail() { return customerEmail; } public void setCustomerEmail(String customerEmail) { this.customerEmail = customerEmail; } public String getCustomerAddress() { return customerAddress; } public void setCustomerAddress(String customerAddress) { this.customerAddress = customerAddress; } public int getCustomerID() { return customerID; } public void setCustomerID(int customerID) { this.customerID = customerID; } public String getCustomerName() { return customerName; } public void setCustomerName(String customerName) { this.customerName = customerName; }
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}



This SimpleHQLQuery.java is the main program to demonstrate a simple HQL example.



SimpleHQLQuery.java



package hql; import java.util.List; import java.util.Iterator; import import import import import



org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class SimpleHQLQuery { public static void main(String[] args) { try { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); Session session = sessionFactory.openSession(); System.out.println("Executing Simple HQL"); List results = session.createQuery("from Customer").list(); System.out.println("Retrieving " + results.size() + " Records:"); for (Iterator it = results.iterator(); it.hasNext(); ) { Customer cust = (Customer) it.next(); System.out.println("ID:" + cust.getCustomerID()); System.out.println("Name: " + cust.getCustomerName()); System.out.println("Email: " + cust.getCustomerEmail()); System.out.println("Address: " + cust.getCustomerAddress());
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System.out.println("---------------"); } session.close(); } catch (Exception e) { System.out.println(e); } } }
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4.2 Polymorphic queries Define this table in MySQL database ‘retailer’ and insert two records as per instructions below.



PaymentTypes.sql



mysql> create table PAYMENT -> ( -> PAYMENT_ID char(1) NOT NULL, -> PAYMENT_AMOUNT DECIMAL(7,2), -> CREDITCARDNUMBER VARCHAR(20), -> BANKNAME VARCHAR(20), -> BANKREF VARCHAR(20) -> ); Query OK, 0 rows affected (0.14 sec) mysql> INSERT INTO PAYMENT VALUES('W',1000,NULL,'A BANK','BANKREF-1'); Query OK, 1 row affected (0.03 sec) mysql> INSERT INTO PAYMENT VALUES('C',2000,'CC1000',NULL,NULL); Query OK, 1 row affected (0.01 sec)



Explanation: The table PAYMENT holds credit card payments or wire payments. For credit card payments, the field CREDITCARDNUMBER is filled out, and BANKNAME and BANKREF are NULL. The PAYMENT_ID field is ‘C’. For wire payments, the fields BANKNAME and BANKREF are filled out, and CREDITCARDNUMBER is NULL. The PAYMENT_ID field is ‘W’. This is the hibernate configuration file you will need.



hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver jdbc:mysql://localhost:3306/retaile\ r root power0l false 



This Payment.hbm.xml is the mapping file you will need for mapping Payment.java POJO to the PAYMENT table.



Payment.hbm.xml



case when creditCardNumber is not null then 'C' when bankName is not null then 'W' else 'P' end 
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This Payment.java is the POJO class for Payment.



Payment.java



package hql; import java.io.Serializable; public class Payment implements Serializable { private char paymentID; private float paymentAmount; public Payment() {} public char getPaymentID() { return paymentID; } public void setPaymentID(char paymentID) { this.paymentID = paymentID; } public void setPaymentAmount(float PaymentAmt) { this.paymentAmount = PaymentAmt; } public float getPaymentAmount() { return paymentAmount; } }



This CreditCardPayment.java is the POJO class for CreditCardPayment type.
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CreditCardPayment.java



package hql; import java.io.Serializable; public class CreditCardPayment extends Payment implements Serializable { private String creditCardNumber; public CreditCardPayment() {} public void setCreditCardNumber(String creditCardNumber) { this.creditCardNumber = creditCardNumber; } public String getCreditCardNumber() { return creditCardNumber; } }



This WirePayment.java is the POJO class for WirePayment type.



WirePayment.java



package hql; import java.io.Serializable; public class WirePayment extends Payment implements Serializable { private String bankName; private String bankRef; public WirePayment() {} public String getBankName() { return bankName; }
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public void setBankName(String bankName) { this.bankName = bankName; } public String getBankRef() { return bankRef; } public void setBankRef(String bankRef) { this.bankRef = bankRef; } }



You dont need mapping files for CreditCardPayment and WirePayment - both are defined in Payment.hbm.xml itself. This PolymorphicQuery.java is the main file intended to demonstrate Polymorphic queries.



PolymorphicQuery.java



package hql; import java.util.List; import java.util.Iterator; import import import import import



org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class PolymorphicQuery { public static void main(String[] args) { Session session = null; try { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry();



Hibernate Query Language



SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); session = sessionFactory.openSession(); System.out.println("Executing Polymorphic HQL"); List results = session.createQuery("from Payment p").list(); System.out.println("Retrieving " + results.size() + " Records:"); for (Iterator it = results.iterator(); it.hasNext(); ) { Object p = (Payment) it.next(); System.out.println("--------------------"); if (p instanceof CreditCardPayment) { System.out.println("Credit Card Payment"); System.out.println("--------------------"); CreditCardPayment cc = (CreditCardPayment) p; System.out.println("PaymentID:" + cc.getPaymentID()); System.out.println("CREDITCARDNUMBER:" + cc.getCreditCardNumber()); } if (p instanceof WirePayment) { System.out.println("Wire Payment"); System.out.println("--------------------"); WirePayment wire = (WirePayment) p; System.out.println("PaymentID:" + wire.getPaymentID()); System.out.println("BankName:" + wire.getBankName()); System.out.println("BankRef:" + wire.getBankRef()); } } session.close(); } catch (Exception e) { System.out.println(e); } } }
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4.3 Named queries using annotations Named queries are queries defined in the mapping file or using annotation. In the previous chapter, Chapter 4, if you look at the file Student.java, there is a Named query, specified using annotations. You can use the program below, to test out how named query works.



StudentNamedQuery.java



package manytomany; import import import import import import import



java.util.List; java.util.ListIterator; org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class StudentNamedQuery { public static void main(String[] args) { Session session = null; try { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); session = sessionFactory.openSession(); org.hibernate.Query query = session.getNamedQuery("studentquery1"); query.setInteger("studentid", 5); List list = query.list(); for (ListIterator it=list.listIterator(); it.hasNext();) { Student student = (Student) it.next(); System.out.println("StudentID:" + student.getStudentId());
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System.out.println("Name:" + student.getStudentName()); System.out.println(); } } catch(Exception e){ System.out.println(e.getMessage()); } finally { session.flush(); session.close(); } } }
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4.4 Named parameter binding This is the hibernate configuration file you will need.



hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver jdbc:mysql://localhost:3306/retailer root power0l true 



This Customer.java is the annotated POJO class for Customer.



Customer.java



package hql; import javax.persistence.*; @Entity @Table(name="customers") public class Customer { @Id @GeneratedValue @Column(name = "C_ID") private int customerID; @Column(name = "name")
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private String customerName; @Column(name = "address") private String customerAddress; @Column(name = "email") private String customerEmail; public Customer() {} public String getCustomerEmail() { return customerEmail; } public void setCustomerEmail(String customerEmail) { this.customerEmail = customerEmail; } public String getCustomerAddress() { return customerAddress; } public void setCustomerAddress(String customerAddress) { this.customerAddress = customerAddress; } public int getCustomerID() { return customerID; } public void setCustomerID(int customerID) { this.customerID = customerID; } public String getCustomerName() { return customerName; } public void setCustomerName(String customerName) { this.customerName = customerName; }
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}



There is no mapping file required, because we are using annotations. This NamedParameterBinding.java is the main program to demonstrate named parameter binding. The parameter “:name” in the SQL LIKE Clause is replaced with a parameter using setString while passing “name” as a parameter.



NamedParameterBinding.java



package hql; import java.util.List; import java.util.Iterator; import import import import import import



org.hibernate.Query; org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class NamedParameterBinding { public static void main(String[] args) { try { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); Session session = sessionFactory.openSession(); Query query = session.createSQLQuery("SELECT * FROM customers WHERE name like :na\ me").addEntity(Customer.class); List custList = query.setString("name", "Ja%").list(); System.out.println("Retrieving " + custList.size() + " Records:");
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for (Iterator it = custList.iterator(); it.hasNext(); ) { Customer cust = (Customer) it.next(); System.out.println("ID:" + cust.getCustomerID()); System.out.println("Name: " + cust.getCustomerName()); System.out.println("---------------"); } session.close(); } catch (Exception e) { System.out.println(e); } } }
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4.5 Positional parameter binding This is the hibernate configuration file you will need.



hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver jdbc:mysql://localhost:3306/retailer root power0l true 



This Customer.java is the annotated POJO class for Customer.



Customer.java



package hql; import javax.persistence.*; @Entity @Table(name="customers") public class Customer { @Id @GeneratedValue @Column(name = "C_ID") private int customerID; @Column(name = "name")
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private String customerName; @Column(name = "address") private String customerAddress; @Column(name = "email") private String customerEmail; public Customer() {} public String getCustomerEmail() { return customerEmail; } public void setCustomerEmail(String customerEmail) { this.customerEmail = customerEmail; } public String getCustomerAddress() { return customerAddress; } public void setCustomerAddress(String customerAddress) { this.customerAddress = customerAddress; } public int getCustomerID() { return customerID; } public void setCustomerID(int customerID) { this.customerID = customerID; } public String getCustomerName() { return customerName; } public void setCustomerName(String customerName) { this.customerName = customerName; }
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}



There is no mapping file required, because we are using annotations. This PositionalParameterBinding.java is the main program to demonstrate positional parameter binding. The parameter “:name” in the SQL LIKE Clause is replaced with a parameter using setString while passing position 0 as a parameter.



PositionalParameterBinding.java



package hql; import java.util.List; import java.util.Iterator; import import import import import import



org.hibernate.Query; org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class PositionalParameterBinding { public static void main(String[] args) { try { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); Session session = sessionFactory.openSession(); Query query = session.createSQLQuery("SELECT * FROM customers WHERE NAME like ?")\ .addEntity(Customer.class); List custList = query.setString(0, "Ja%").list(); System.out.println("Retrieving " + custList.size() + " Records:");
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for (Iterator it = custList.iterator(); it.hasNext(); ) { Customer cust = (Customer) it.next(); System.out.println("ID:" + cust.getCustomerID()); System.out.println("Name: " + cust.getCustomerName()); System.out.println("---------------"); } session.close(); } catch (Exception e) { System.out.println(e); } } }
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4.6 Calling stored procedure Use the same hibernate configuration file (hibernate.cfg.xml) and Customer.java which is the annotated POJO class for Customer as in the previous section. Use MYSQL command line to create a stored procedure: This is the command to start MySQL client from command line: mysql -u root -p



StoredProc.sql



mysql> delimiter $$ mysql> create procedure GetCustomer(custid VARCHAR(20)) -> begin -> SELECT * FROM customers WHERE C_ID=custid; -> end $$ Query OK, 0 rows affected (0.00 sec) mysql> delimiter ; mysql> call GetCustomer(5); +--------------+------+-----------+----------------------+ | name | C_ID | address | email | +--------------+------+-----------+----------------------+ | NewCustomer2 | 5 | Address-2 | [email protected] | +--------------+------+-----------+----------------------+ 1 row in set (0.00 sec) Query OK, 0 rows affected (0.03 sec)



This StoredProcTest.java shows how you can call a stored procedure. This is just one way to call a stored procedure. You can also use named queries in annotations or mapping files to call stored procedures.
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StoredProcTest.java



package hql; import java.util.List; import import import import import



org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



import org.hibernate.Query; public class StoredProcTest { public static void main(String[] args) { Session session = null; try { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); session = sessionFactory.openSession(); Query query = session.createSQLQuery("CALL GetCustomer(:custID)") .addEntity(Customer.class) .setParameter("custID", "5"); List results = query.list(); System.out.println("Retrieving " + results.size() + " Records:"); for ( Customer cust : results ) { System.out.println( "Customer (" + cust.getCustomerID() + ") : " + cust.getCu\ stomerName() ); } session.close(); } catch (Exception e) { System.out.println(e);
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} } }
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4.7 Transaction Example A typical transaction should use the following idiom: Session sess = factory.openSession(); Transaction tx; try { tx = sess.beginTransaction(); //do some work ... tx.commit(); } catch (Exception e) { if (tx!=null) tx.rollback(); throw e; } finally { sess.close(); }



Use the same hibernate configuration file (hibernate.cfg.xml) and Customer.java which is the annotated POJO class for Customer as in the previous section. This TransactionTest.java intends to demonstrate how a simple transaction can be used in Hibernate.



TransactionTest.java



package hql; import import import import import import import



java.util.Iterator; org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder; org.hibernate.Transaction;



public class TransactionTest { public static void main(String[] args) { Transaction tx = null;
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Session session = null; Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); session = sessionFactory.openSession(); try { tx = session.beginTransaction(); String HQL_QUERY ="from Customer customers where customers.customerID = :customer\ Id"; org.hibernate.Query query = session.createQuery(HQL_QUERY); //Prepared statement query.setParameter("customerId",3); for(Iterator it=query.iterate();it.hasNext();){ Customer customer = (Customer) it.next(); customer.setCustomerName("3rdCustomer"); } System.out.println("Name of customer with customerID 3 has been changed"); tx.commit(); } catch (RuntimeException e) { if (tx != null) tx.rollback(); System.out.println(e); } finally { session.close(); } } }
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4.8 Session Filters Use the same hibernate configuration file hibernate.cfg.xml. Use this new Customer2.java, which is the annotated POJO class for Customer that defines two filters.



Customer2.java



package hql; import javax.persistence.*; import import import import import



org.hibernate.annotations.FilterDef; org.hibernate.annotations.FilterDefs; org.hibernate.annotations.Filter; org.hibernate.annotations.Filters; org.hibernate.annotations.ParamDef;



@FilterDefs ({ @FilterDef (name="NewCustomerFilter",parameters=@ParamDef( name="nameParam", type\ ="string" )), @FilterDef (name="CustomerIDFilter",parameters=@ParamDef( name="idParam", type="i\ nt" )) }) @Filters ({ @Filter(name="NewCustomerFilter", condition="name like :nameParam"), @Filter(name="CustomerIDFilter", condition="C_ID >= :idParam") }) @Entity @Table(name="customers") public class Customer2 { @Id @GeneratedValue @Column(name = "C_ID") private int customerID; @Column(name = "name") private String customerName;
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@Column(name = "address") private String customerAddress; @Column(name = "email") private String customerEmail; public Customer2() {} public String getCustomerEmail() { return customerEmail; } public void setCustomerEmail(String customerEmail) { this.customerEmail = customerEmail; } public String getCustomerAddress() { return customerAddress; } public void setCustomerAddress(String customerAddress) { this.customerAddress = customerAddress; } public int getCustomerID() { return customerID; } public void setCustomerID(int customerID) { this.customerID = customerID; } public String getCustomerName() { return customerName; } public void setCustomerName(String customerName) { this.customerName = customerName; } }
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This is the file SessionFilterDemo.java that demonstrates use of session filters.



SessionFilterDemo.java



package hql; import import import import import import



java.util.List; org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



import org.hibernate.Filter; public class SessionFilterDemo { public static void main(String[] args) { try { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); Session session = sessionFactory.openSession(); System.out.println("****** Enabled Filter ******"); System.out.println("---Listing 1---"); Filter filter = session.enableFilter("NewCustomerFilter"); //Filter filter2 = session.enableFilter("CustomerIDFilter"); filter.setParameter("nameParam", "New%"); //filter2.setParameter("idParam", 100); List custList = session.createQuery("FROM Customer2").list(); System.out.println("Retrieving " + custList.size() + " Records:"); for (Customer cust : custList) {
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System.out.print("ID:" + cust.getCustomerID() + "\t"); System.out.println("Name: " + cust.getCustomerName()); System.out.println("---------------"); } System.out.println("****** Disabled Filter ******"); System.out.println("---Listing 2---"); session.disableFilter("NewCustomerFilter"); //session.disableFilter("CustomerIDFilter"); List custList2 = session.createQuery("FROM Customer2").list(); System.out.println("Retrieving " + custList2.size() + " Records:"); for (Customer cust : custList2) { System.out.print("ID:" + cust.getCustomerID() + "\t"); System.out.println("Name: " + cust.getCustomerName()); System.out.println("---------------"); } session.close(); } catch (Exception e) { System.out.println(e); } } }
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4.9 Queries using Criteria The existence of a “Track” POJO object is assumed.



Basic - How to use Criteria Criteria criteria = session.createCriteria(Track.class); criteria.add(Restrictions.le("playtime", length)); criteria.add(Restrictions.like("title", "%A%")); criteria.addOrder(Order.asc("title").ignoreCase()); return criteria.list();



Intermediate - How to use Disjunction If you want to find any objects matching any one of your criteria, rather than requiring them to fit all criteria, you need to explicitly use Restrictions.disjunction() to group them. You can build up combinations of such groupings, and other complex hierarchies, using the criteria factories offered by the Restrictions class. Criteria criteria = session.createCriteria(Track.class); Disjunction any = Restrictions.disjunction(); any.add(Restrictions.le("playTime",length); any.add(Restrictions.like("title","%A%")); criteria.add(any); criteria.addOrder(Order.asc("title").ignoreCase()); return criteria.list();



Projection - selecting only some columns Criteria criteria = session.createCriteria(Track.class); criteria.setProjection(Projections.property("title")); return criteria.list();



Advanced - How to add more projections
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Criteria criteria = session.createCriteria(Track.class); criteria.add(Restrictions.like("title", text, MatchMode.ANYWHERE) .ignoreCase()); criteria.setProjection(Projections.projectionList(). .add(Projections.property("title")). .add(Projections.property("playTime"))); return criteria.list();
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5.1 Composite key using mapping file This section intends to demonstrate how to work with composite keys using Hibernate. This is the table creation script for the tables you will need. Create a new database called “hiber” and use that database. CREATE DATABASE hiber; USE hiber;



TableCreationScript.sql



mysql> create table customer -> ( -> CUSTOMER_ID int NOT NULL AUTO_INCREMENT, -> CUSTOMER_NAME VARCHAR(20), -> PRIMARY KEY(CUSTOMER_ID) -> ); Query OK, 0 rows affected (0.52 sec) mysql> create table product -> ( -> PRODUCT_ID int NOT NULL AUTO_INCREMENT, -> PRODUCT_NAME VARCHAR(20), -> PRIMARY KEY(PRODUCT_ID) -> ); Query OK, 0 rows affected (0.03 sec) mysql> create table orders -> ( -> ORDER_ID int NOT NULL AUTO_INCREMENT, -> CUSTOMER_ID int NOT NULL, -> PRODUCT_ID int NOT NULL, -> QUANTITY int, -> PRIMARY KEY(ORDER_ID,CUSTOMER_ID,PRODUCT_ID), -> FOREIGN KEY(CUSTOMER_ID) REFERENCES customer(CUSTOMER_ID), -> FOREIGN KEY(PRODUCT_ID) REFERENCES product(PRODUCT_ID) -> ); Query OK, 0 rows affected (0.13 sec)



This hibernate.cfg.xml file below is the hibernate configuration file you will need.
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hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver jdbc:mysql://localhost:3306/hiber root power0l true 



These are the hibernate mapping files below which you will also need. Note the generator class is set to “identity” and not “native” so that we can retrieve the newly created primary key when we create new records of Customer and Product. Like so: Customer c1 = new Customer(“Customer-a”); session.save(c1); System.out.println(c1.getCustomerId()); This is the hibernate mapping file for Customer POJO class to Customer table.
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Customer.hbm.xml







This is the hibernate mapping file for Product POJO class to Product table.



Product.hbm.xml







This is the hibernate mapping file for Order POJO class to Order table.
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Order.hbm.xml







This is the POJO class for Customer.



Customer.java



package compositekey; public class Customer { private int customerId; private String customerName; public Customer() { } public Customer(String customerName) { this.customerName = customerName; } public String getCustomerName() { return customerName; } public void setCustomerName(String customerName) {
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this.customerName = customerName; } public int getCustomerId() { return customerId; } public void setCustomerId(int customerId) { this.customerId = customerId; } }



This is the POJO class for Product.



Product.java



package compositekey; public class Product { private int productId; private String productName; public Product() { } public Product(String productName) { this.productName = productName; } public String getProductName() { return productName; } public void setProductName(String productName) { this.productName = productName; } public int getProductId() { return productId;
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} public void setProductId(int productId) { this.productId = productId; } }



This is the POJO class for Orders.



Order.java



package compositekey; import java.io.Serializable; public class Order implements Serializable { private private private private



int int int int



orderId; customerId; productId; quantity;



public int getQuantity() { return quantity; } public void setQuantity(int quantity) { this.quantity = quantity; } public Order() { } public Order(int customerId, int productId, int quantity) { this.customerId = customerId; this.productId = productId; this.quantity = quantity; } public int getProductId() { return productId;
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} public void setProductId(int productId) { this.productId = productId; } public int getCustomerId() { return customerId; } public void setCustomerId(int customerId) { this.customerId = customerId; } public int getOrderId() { return orderId; } public void setOrderId(int orderId) { this.orderId = orderId; } }



This below is the main program to test composite keys in Hibernate.



CompositeKey.java



package compositekey; import import import import import import import



org.hibernate.HibernateException; org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.Transaction; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class CompositeKey { public static void main(String[] args) {
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Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); Session session = sessionFactory.openSession(); Transaction transaction = null; try { transaction = session.beginTransaction(); Customer c1 = new Customer("Customer-a"); session.save(c1); Product p1 = new Product("Product-c"); session.save(p1); //order newly created product by newly created customer Order o1 = new Order(c1.getCustomerId(),p1.getProductId(),500); session.save(o1); System.out.println(o1.getOrderId()); transaction.commit(); } catch (HibernateException e) { transaction.rollback(); e.printStackTrace(); } finally { session.close(); } } }
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5.2 Composite key using annotation This is the hibernate configuration file you will need.



hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver jdbc:mysql://localhost:3306/hiber root power0l true 



This Customer.java is the annotated POJO class for Customer.



Customer.java



package compositekey; import javax.persistence.*; @Entity @Table(name="customer") public class Customer { @Id @GeneratedValue(strategy=GenerationType.IDENTITY)
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@Column(name="CUSTOMER_ID") private int customerId; @Column(name="CUSTOMER_NAME") private String customerName; public Customer() { } public Customer(String customerName) { this.customerName = customerName; } public String getCustomerName() { return customerName; } public void setCustomerName(String customerName) { this.customerName = customerName; } public int getCustomerId() { return customerId; } public void setCustomerId(int customerId) { this.customerId = customerId; } }



This Product.java is the annotated POJO class for Product.



Product.java



package compositekey; import javax.persistence.*; @Entity @Table(name="product")
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public class Product { @Id @GeneratedValue(strategy=GenerationType.IDENTITY) @Column(name="PRODUCT_ID") private int productId; @Column(name="PRODUCT_NAME") private String productName; public Product(String productName) { this.productName = productName; } public Product() { } public String getProductName() { return productName; } public void setProductName(String productName) { this.productName = productName; } public int getProductId() { return productId; } public void setProductId(int productId) { this.productId = productId; } }



This Order.java is the annotated POJO class for Orders.
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Order.java



package compositekey; import java.io.Serializable; import javax.persistence.*; @Entity @Table(name = "orders") public class Order implements Serializable { @Id @Column(name="ORDER_ID") private int orderId; @Id @Column(name="CUSTOMER_ID") private int customerId; @Id @Column(name="PRODUCT_ID") private int productId; @Column(name = "QUANTITY") private int quantity; public int getQuantity() { return quantity; } public void setQuantity(int quantity) { this.quantity = quantity; } public Order() { } public Order(int customerId, int productId, int quantity) { this.customerId = customerId; this.productId = productId; this.quantity = quantity; }
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public int getProductId() { return productId; } public void setProductId(int productId) { this.productId = productId; } public int getCustomerId() { return customerId; } public void setCustomerId(int customerId) { this.customerId = customerId; } public int getOrderId() { return orderId; } public void setOrderId(int orderId) { this.orderId = orderId; } }



This CompositeKey.java is the main program to test composite keys (using annotation) in Hibernate.



CompositeKey.java



package compositekey; import import import import import import import



org.hibernate.HibernateException; org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.Transaction; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;
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public class CompositeKey { public static void main(String[] args) { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); Session session = sessionFactory.openSession(); Transaction transaction = null; try { transaction = session.beginTransaction(); Customer c1 = new Customer("Customer-z1"); session.save(c1); Product p1 = new Product("Product-z1"); session.save(p1); //order newly created product by newly created customer Order o1 = new Order(c1.getCustomerId(),p1.getProductId(),150); session.save(o1); transaction.commit(); } catch (HibernateException e) { transaction.rollback(); System.out.println(e.getMessage()); } finally { session.close(); } } }
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5.3 Association mapping - one to one - using mapping file This section will demonstrate one to one association mapping. Create tables in the “hiber” database, as shown below.



TableCreationScript.sql



mysql> create table student -> ( -> STUDENT_ID int NOT NULL AUTO_INCREMENT, -> STUDENT_NAME VARCHAR(20), -> PRIMARY KEY (STUDENT_ID) -> ); Query OK, 0 rows affected (0.09 sec) mysql> create table address -> ( -> STUDENT_ID int NOT NULL AUTO_INCREMENT, -> STUDENT_CITY VARCHAR(20), -> PRIMARY KEY(STUDENT_ID), -> FOREIGN KEY(STUDENT_ID) REFERENCES student(STUDENT_ID) -> ); Query OK, 0 rows affected (0.06 sec) mysql>



This is the hibernate configuration file.



hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver
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jdbc:mysql://localhost:3306/hiber root power0l true 



This Student.hbm.xml is the hibernate mapping file for Student table.



Student.hbm.xml







This Address.hbm.xml is the hibernate mapping file for Address table.



Address.hbm.xml
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student 



This Student.java is the POJO class file that maps Student.java to Student table.



Student.java



package onetoone; public class Student { private int studentId; private String studentName; private Address studentAddress; public Student() { } public Student(String studentName) { this.studentName = studentName; } public Address getStudentAddress() { return studentAddress; } public void setStudentAddress(Address studentAddress) { this.studentAddress = studentAddress; } public String getStudentName() { return studentName; } public void setStudentName(String studentName) { this.studentName = studentName;
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} public int getStudentId() { return studentId; } public void setStudentId(int studentId) { this.studentId = studentId; } }



This Address.java is the POJO class file that maps Address.java to Address table.



Address.java



package onetoone; public class Address { private int studentId; public int getStudentId() { return studentId; } public void setStudentId(int studentId) { this.studentId = studentId; } private String studentCity; private Student student; public Address() { } public Address(String studentCity) { this.studentCity = studentCity; } public String getStudentCity() {
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return studentCity; } public void setStudentCity(String studentCity) { this.studentCity = studentCity; } public Student getStudent() { return student; } public void setStudent(Student student) { this.student = student; } }



This is the main file that demonstrates that if you save a student record, the student’s address is also saved in another database table. (we have defined an one to one mapping between Student and Address)



OneToOne.java



package onetoone; import import import import import import import



org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.Transaction; org.hibernate.HibernateException; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class OneToOne { public static void main(String[] args) { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry();
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SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); Session session = sessionFactory.openSession(); Transaction transaction = null; try { transaction = session.beginTransaction(); Address address1 = new Address("City2"); Student student1 = new Student("Student2"); student1.setStudentAddress(address1); address1.setStudent(student1); session.save(student1); transaction.commit(); } catch (HibernateException e) { transaction.rollback(); } finally { session.close(); } } }
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5.4 Association mapping - one to one - using annotation Using annotation means you dont need mapping files. Use the same tables as created in previous chapter (one to one mapping using mapping file) This is the hibernate configuration file for this chapter.



hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver jdbc:mysql://localhost:3306/hiber root power0l true 



This Student.java is the POJO class with annotations for the Student table.



Student.java



package onetoone; import import import import import import



javax.persistence.CascadeType; javax.persistence.Column; javax.persistence.Entity; javax.persistence.GeneratedValue; javax.persistence.Id; javax.persistence.OneToOne;



Intermediate concepts



import javax.persistence.Table; @Entity @Table(name="student") public class Student { @Id @GeneratedValue @Column(name="STUDENT_ID") private int studentId; @Column(name="STUDENT_NAME") private String studentName; @OneToOne(mappedBy="student", cascade=CascadeType.ALL) private Address studentAddress; public Student() { } public Student(String studentName) { this.studentName = studentName; } public Address getStudentAddress() { return studentAddress; } public void setStudentAddress(Address studentAddress) { this.studentAddress = studentAddress; } public String getStudentName() { return studentName; } public void setStudentName(String studentName) { this.studentName = studentName; } public int getStudentId() { return studentId;
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} public void setStudentId(int studentId) { this.studentId = studentId; } }



This Address.java is the POJO class with annotations for the Address table.



Address.java



package onetoone; import import import import import import import



javax.persistence.Column; javax.persistence.Entity; javax.persistence.GeneratedValue; javax.persistence.Id; javax.persistence.OneToOne; javax.persistence.PrimaryKeyJoinColumn; javax.persistence.Table;



import org.hibernate.annotations.GenericGenerator; import org.hibernate.annotations.Parameter; @Entity @Table(name="address") public class Address { @Id @Column(name="STUDENT_ID", unique=true, nullable=false) @GeneratedValue(generator="gen") @GenericGenerator(name="gen", strategy="foreign", parameters=@Parameter(name=\ "property", value="student")) private int studentId; @Column(name="STUDENT_CITY") private String studentCity; @OneToOne @PrimaryKeyJoinColumn private Student student;
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public int getStudentId() { return studentId; } public void setStudentId(int studentId) { this.studentId = studentId; } public Address() { } public Address(String studentCity) { this.studentCity = studentCity; } public String getStudentCity() { return studentCity; } public void setStudentCity(String studentCity) { this.studentCity = studentCity; } public Student getStudent() { return student; } public void setStudent(Student student) { this.student = student; } }



This OneToOne.java is the main class for testing one to one mapping using annotation.



81



Intermediate concepts



OneToOne.java



package onetoone; import import import import import import import



org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.Transaction; org.hibernate.HibernateException; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class OneToOne { public static void main(String[] args) { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); Session session = sessionFactory.openSession(); Transaction transaction = null; try { transaction = session.beginTransaction(); Address address1 = new Address("City3"); Student student1 = new Student("Student3"); student1.setStudentAddress(address1); address1.setStudent(student1); session.save(student1); transaction.commit(); } catch (HibernateException e) { transaction.rollback(); } finally { session.close(); }
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} }
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5.5 Association mapping - many to many - using mapping file This section intends to demonstrate many to many association using Students and Courses. One student can enroll in many courses, and a course can have many students enrolled. Use the following table creation script (in the “hiber” database) to create tables for use in this demonstration.



TableCreationScript.sql



mysql> create table student -> ( -> STUDENT_ID int NOT NULL AUTO_INCREMENT, -> STUDENT_NAME varchar(20), -> PRIMARY KEY(STUDENT_ID) -> ); Query OK, 0 rows affected (0.45 sec) mysql> create table course -> ( -> COURSE_ID int NOT NULL AUTO_INCREMENT, -> COURSE_NAME varchar(20), -> PRIMARY KEY(COURSE_ID) -> ); Query OK, 0 rows affected (0.05 sec) mysql> create table student_course -> ( -> STUDENT_ID int NOT NULL, -> COURSE_ID int NOT NULL, -> FOREIGN KEY(STUDENT_ID) REFERENCES student(STUDENT_ID), -> FOREIGN KEY(COURSE_ID) REFERENCES course(COURSE_ID) -> ); Query OK, 0 rows affected (0.17 sec)



This hibernate.cfg.xml is the hibernate configuration file.
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hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver jdbc:mysql://localhost:3306/hiber root power0l true 5 20 300 50 3000 org.hibernate.connection\ .C3P0ConnectionProvider 



This Student.hbm.xml is the hibernate mapping file for mapping the POJO class Student to the database table student.



Student.hbm.xml
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This Course.hbm.xml is the hibernate mapping file for mapping the POJO class Course to the database table course.



Course.hbm.xml







This Student.java is the POJO class for the Student table.



Student.java



package manytomany; import java.util.HashSet; import java.util.Set; public class Student { private int studentId; private String studentName; private Set courses = new HashSet(0);



Intermediate concepts



public Student() { } public Student(String studentName) { this.studentName = studentName; } public Student(String studentName, Set courses) { this.studentName = studentName; this.courses = courses; } public int getStudentId() { return studentId; } public void setStudentId(int studentId) { this.studentId = studentId; } public String getStudentName() { return studentName; } public void setStudentName(String studentName) { this.studentName = studentName; } public Set getCourses() { return courses; } public void setCourses(Set courses) { this.courses = courses; } }



This Course.java is the POJO class for the Course table.
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Course.java



package manytomany; public class Course { private int courseId; private String courseName; public Course() { } public Course(String courseName) { this.courseName = courseName; } public String getCourseName() { return courseName; } public void setCourseName(String courseName) { this.courseName = courseName; } public int getCourseId() { return courseId; } public void setCourseId(int courseId) { this.courseId = courseId; } }



This is the main file that demonstrates and tests out many to many mapping.
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ManytoMany.java



package manytomany; import import import import import import import



org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.Transaction; org.hibernate.HibernateException; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class ManytoMany { public static void main(String[] args) { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); Session session = sessionFactory.openSession(); Transaction transaction = null; try { transaction = session.beginTransaction(); Course c1=new Course("New Course1"); Course c2=new Course("New Course2"); Student s1=new Student("New Student1"); Student s2=new Student("New Student2"); s1.getCourses().add(c1); s2.getCourses().add(c2); session.save(s1); session.save(s2); transaction.commit();
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} catch (HibernateException e) { transaction.rollback(); e.printStackTrace(); } finally { session.close(); } } }
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5.6 Association mapping - many to many - using annotation Using annotation means you dont need to use mapping files. Use the same database tables as in the previous chapter. This hibernate.cfg.xml is the hibernate configuration file.



hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver jdbc:mysql://localhost:3306/hiber root power0l true 5 20 300 50 3000 org.hibernate.connection\ .C3P0ConnectionProvider 



The mapping files are not needed since we are using annotations to describe the mapping between Java code and database tables. This Student.java is the annotated POJO class that maps Student class to student database table.
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Student.java



package manytomany; import java.util.HashSet; import java.util.Set; import import import import import import import import import import import



javax.persistence.CascadeType; javax.persistence.Column; javax.persistence.Entity; javax.persistence.GeneratedValue; javax.persistence.Id; javax.persistence.JoinColumn; javax.persistence.JoinTable; javax.persistence.ManyToMany; javax.persistence.Table; javax.persistence.NamedQueries; javax.persistence.NamedQuery;



@Entity @Table(name="student") @NamedQueries({ @NamedQuery(name="studentquery1", query="from Student student where student.studentId = :studentid") }) public class Student { @Id @Column(name="STUDENT_ID") @GeneratedValue private int studentId; @Column(name="STUDENT_NAME") private String studentName; @ManyToMany(cascade = {CascadeType.ALL}) @JoinTable(name="student_course",joinColumns={@JoinColumn(name="STUDENT_ID")},inv\ erseJoinColumns={@JoinColumn(name="COURSE_ID")}) private Set courses = new HashSet(0); public Student() {
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} public Student(String studentName) { this.studentName = studentName; } public Student(String studentName, Set courses) { this.studentName = studentName; this.courses = courses; } public int getStudentId() { return studentId; } public void setStudentId(int studentId) { this.studentId = studentId; } public String getStudentName() { return studentName; } public void setStudentName(String studentName) { this.studentName = studentName; } public Set getCourses() { return courses; } public void setCourses(Set courses) { this.courses = courses; } }



This Course.java is the annotated POJO class that maps Course class to course database table.
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Course.java



package manytomany; import import import import import import import import import



javax.persistence.CascadeType; javax.persistence.Column; javax.persistence.Entity; javax.persistence.GeneratedValue; javax.persistence.Id; javax.persistence.JoinColumn; javax.persistence.JoinTable; javax.persistence.ManyToMany; javax.persistence.Table;



@Entity @Table(name = "course") public class Course { @Id @Column(name = "COURSE_ID") @GeneratedValue private int courseId; @Column(name = "COURSE_NAME") private String courseName; public Course() { } public Course(String courseName) { this.courseName = courseName; } public String getCourseName() { return courseName; } public void setCourseName(String courseName) { this.courseName = courseName; } public int getCourseId() {
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return courseId; } public void setCourseId(int courseId) { this.courseId = courseId; } }



This ManytoMany.java is the main test program that demonstrates many to many mapping.



ManytoMany.java



package manytomany; import import import import import import import



org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.Transaction; org.hibernate.HibernateException; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class ManytoMany { public static void main(String[] args) { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); Session session = sessionFactory.openSession(); Transaction transaction = null; try { transaction = session.beginTransaction(); Course c1=new Course("New Course1");
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Course c2=new Course("New Course2"); Student s1=new Student("New Student1"); Student s2=new Student("New Student2"); s1.getCourses().add(c1); s2.getCourses().add(c2); session.save(s1); session.save(s2); transaction.commit(); } catch (HibernateException e) { transaction.rollback(); e.printStackTrace(); } finally { session.close(); } } }



This additional test program demonstrates cascading delete functionality. If you delete a student, not only is the student record deleted from Student table, but also all the records pertaining to the courses that the student has taken, are deleted from the intermediate join table student_course. Have a look through the Student.java file above, you can see the use of the annotation @JoinTable (defined inside the Student class), which defines this behavior.



CascadingDelete.java



package manytomany; import import import import import import import



org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.Transaction; org.hibernate.HibernateException; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



public class CascadingDelete {
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public static void main(String[] args) { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); Session session = sessionFactory.openSession(); Transaction transaction = null; try { transaction = session.beginTransaction(); Student s1=new Student(); s1.setStudentId(2); session.delete(s1); transaction.commit(); } catch (HibernateException e) { transaction.rollback(); e.printStackTrace(); } finally { session.close(); } } }
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6.1 Basic JPA Crud This is the configuration file named persistence.xml you will need. Put this in the META-INF directory outside of any package, directly under src directory. (i.e., directly under “Source packages”)



persistence.xml



org.eclipse.persistence.jpa.PersistenceProvider hibernatejpatest.Customer 



This Customer.java is the annotated POJO class for Customer.



Customer.java



package hibernatejpatest; import javax.persistence.*; @Entity @Table(name="customers") public class Customer { @Id @GeneratedValue(strategy = GenerationType.AUTO)



Hibernate JPA Queries



@Column(name = "C_ID") private int customerID; @Column(name = "name") private String customerName; @Column(name = "address") private String customerAddress; @Column(name = "email") private String customerEmail; public Customer() {} public String getCustomerEmail() { return customerEmail; } public void setCustomerEmail(String customerEmail) { this.customerEmail = customerEmail; } public String getCustomerAddress() { return customerAddress; } public void setCustomerAddress(String customerAddress) { this.customerAddress = customerAddress; } public int getCustomerID() { return customerID; } public void setCustomerID(int customerID) { this.customerID = customerID; } public String getCustomerName() { return customerName; }
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public void setCustomerName(String customerName) { this.customerName = customerName; } }



This JPACrud.java is the program that demonstrates simple JPA Crud operations.



JPACrud.java



package hibernatejpatest; import import import import import import



java.util.List; javax.persistence.EntityManager; javax.persistence.EntityManagerFactory; javax.persistence.Persistence; javax.persistence.TypedQuery; javax.persistence.LockModeType;



/** * Illustrates basic use of Hibernate as a JPA provider. */ public class JPACrud { public static void main(String[] args) { EntityManagerFactory entityManagerFactory; //the name here matches the name we gave the persistence-unit in persistence.xml entityManagerFactory = Persistence.createEntityManagerFactory( "hibernatejpatest"\ ); EntityManager entityManager = entityManagerFactory.createEntityManager(); entityManager.getTransaction().begin(); Customer c1 = new Customer(); c1.setCustomerName("NewCustomer13"); c1.setCustomerAddress("Address-13"); c1.setCustomerEmail("[email protected]"); Customer c2 = new Customer(); c2.setCustomerName("NewCustomer24"); c2.setCustomerAddress("Address-24");
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c2.setCustomerEmail("[email protected]"); entityManager.persist( c1 ); entityManager.persist( c2 ); entityManager.getTransaction().commit(); entityManager.close(); // lets list customers from database entityManager = entityManagerFactory.createEntityManager(); entityManager.getTransaction().begin(); System.out.println("---Listing 1---"); TypedQuery query = entityManager.createQuery("FROM Customer c", Custome\ r.class); List result = query.getResultList(); for ( Customer cust : result ) { System.out.println( "Customer (" + cust.getCustomerID()+ ") : " + cust.getCustome\ rName() ); } //update entity System.out.println("---Updating---"); TypedQuery query2 = entityManager.createQuery("FROM Customer c WHERE c.\ customerName='NewCustomer13'", Customer.class); c1 = query2.getSingleResult(); c1.setCustomerName("NewCustomerRevised13"); //The same can be done using executeUpdate method //Query query = entityManager.createQuery( // "DELETE FROM Country c WHERE c.population < :p"); //int deletedCount = query.setParameter(p, 100000).executeUpdate(); entityManager.getTransaction().commit(); //delete entity entityManager.getTransaction().begin(); System.out.println("---Deleting---"); TypedQuery query3 = entityManager.createQuery("FROM Customer c WHERE c.\ customerName='NewCustomerRevised13'", Customer.class); c1 = query3.getSingleResult(); entityManager.remove(c1); //The same can be done using executeUpdate method //Query query = entityManager.createQuery(
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// "UPDATE Country SET population = population * 11 / 10 " + // "WHERE c.population < :p"); //int updateCount = query.setParameter(p, 100000).executeUpdate();



entityManager.getTransaction().commit(); System.out.println("---Listing 2---"); TypedQuery query4 = entityManager.createQuery("FROM Customer c", Custom\ er.class); List result2 = query4.getResultList(); for ( Customer cust : result2 ) { System.out.println( "Customer (" + cust.getCustomerID()+ ") : " + cust.getCustome\ rName() ); } //Using find and locks entityManager.getTransaction().begin(); Customer cust2 = entityManager.find(Customer.class, 1, LockModeType.PESSIMISTIC_W\ RITE); //you can omit the third parameter if you dont need locks //customer id is 1 //do something with the 'finded' managed entity //in this case, we will update its email cust2.setCustomerEmail("[email protected]"); entityManager.persist( cust2 ); entityManager.getTransaction().commit(); entityManager.close(); entityManagerFactory.close(); } }
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Miscellaneous JPA-related notes JPA refers to entity objects that are associated with an EntityManager as ‘managed’. A newly constructed entity object becomes managed by an EntityManager when the persist method is invoked. By default, managed entity objects that have not been modified or removed during a transaction are held in the persistence context by weak references. Therefore, when a managed entity object is no longer in use by the application the garbage collector can discard it and it is automatically removed from the persistence context. The contains method can check if a specified entity object is in the persistence context: boolean isManaged = em.contains(employee); The persistence context can be cleared by using the clear method, as so: em.clear(); When the persistence context is cleared all of its managed entities become detached and any changes to entity objects that have not been flushed to the database are discarded.
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6.2 Criteria JPA Queries Use the same config files persistence.xml and Customer.java (i.e., in the same project) This JPACriteriaQueries.java is the program that demonstrates simple JPA criteria queries.



JPACriteriaQueries.java



package hibernatejpatest; import java.util.List; import import import import



javax.persistence.EntityManager; javax.persistence.EntityManagerFactory; javax.persistence.Persistence; javax.persistence.TypedQuery;



import javax.persistence.criteria.CriteriaBuilder; import javax.persistence.criteria.CriteriaQuery; import javax.persistence.criteria.Root; public class JPACriteriaQueries { public static void main(String[] args) { EntityManagerFactory entityManagerFactory; //the name here matches the name we gave the persistence-unit in persistence.xml entityManagerFactory = Persistence.createEntityManagerFactory( "hibernatejpatest"\ ); EntityManager entityManager = entityManagerFactory.createEntityManager(); CriteriaBuilder cb = entityManager.getCriteriaBuilder(); CriteriaQuery cq = cb.createQuery(Customer.class); Root c = cq.from(Customer.class); cq.where(cb.gt(c.get(Customer_.customerID), 5)); TypedQuery query1 = entityManager.createQuery(cq); List results = query1.getResultList(); for ( Customer cust : results ) { System.out.println( "Customer (" + cust.getCustomerID()+ ") : " + cust.getCustome\ rName() );
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} entityManager.close(); entityManagerFactory.close(); } }
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7 EhCache EHCache means Easy Hibernate Cache (org.hibernate.cache.EhCacheProvider)



Ehcache is used as default caching provider. However more sophisticated caching implementation can be used like the distributed JBoss Cache or Oracle Coherence.
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7.1 Basic EhCache operations This is the configuration file named hibernate.cfg.xml you will need.



hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver jdbc:mysql://localhost:3306/retaile\ r root power0l false org.hibernate.cache.ehc\ ache.SingletonEhCacheRegionFactory org.hibernate.cache.EhCachePr\ ovider true true true true 



This is the configuration file for the EhCache named ehcache.xml you will need. Put this in the same folder as hibernate.cfg.xml.
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ehcache.xml







This Customer.java is the annotated POJO class for Customer.



Customer.java



package hql; import javax.persistence.*; import org.hibernate.annotations.Cache; import org.hibernate.annotations.CacheConcurrencyStrategy; @Entity @Table(name="customers") @Cacheable @Cache(usage = CacheConcurrencyStrategy.READ_WRITE, region="queryCust") public class Customer { @Id @GeneratedValue @Column(name = "C_ID") private int customerID; @Column(name = "name") private String customerName; @Column(name = "address") private String customerAddress;
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@Column(name = "email") private String customerEmail; public Customer() {} public String getCustomerEmail() { return customerEmail; } public void setCustomerEmail(String customerEmail) { this.customerEmail = customerEmail; } public String getCustomerAddress() { return customerAddress; } public void setCustomerAddress(String customerAddress) { this.customerAddress = customerAddress; } public int getCustomerID() { return customerID; } public void setCustomerID(int customerID) { this.customerID = customerID; } public String getCustomerName() { return customerName; } public void setCustomerName(String customerName) { this.customerName = customerName; } }



This QueryCacheTest.java demonstrates how statistics are derived for EhCache usage.
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QueryCacheTest.java



package hql; import import import import import import import import import



java.util.List; java.util.Map; java.util.Set; java.util.Iterator; org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



import org.hibernate.Query; import org.hibernate.CacheMode; import import import import import import



org.hibernate.Criteria; org.hibernate.criterion.Restrictions; org.hibernate.stat.SecondLevelCacheStatistics; org.hibernate.stat.Statistics; org.hibernate.stat.SessionStatistics; org.hibernate.stat.QueryStatistics;



import org.hibernate.cache.ehcache.management.impl.QueryStats; public class QueryCacheTest { public static void main(String[] args) { try { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(conf\ iguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegistry\ ); Statistics stats = sessionFactory.getStatistics(); stats.setStatisticsEnabled(true); Session session = sessionFactory.openSession();
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Criteria criteria = session.createCriteria(Customer.class); criteria.add(Restrictions.eq("customerID",5)); List custList = criteria.list(); System.out.println("Retrieving " + custList.size() + " Records:"); for (Customer cust : custList) { System.out.print("ID:" + cust.getCustomerID() + "\t"); System.out.println("Name: " + cust.getCustomerName()); System.out.println("---------------"); } Customer c1 = (Customer) session.load(Customer.class, new Integer(5)); System.out.println(c1.getCustomerName()); long hc = stats.getQueryCacheHitCount(); System.out.println("Q.C. hit count:" + hc); SecondLevelCacheStatistics secStats = stats.getSecondLevelCacheStatistics("queryC\ ust"); long hitCount = secStats.getHitCount(); long missCount = secStats.getMissCount(); System.out.println("Hit count:" + hitCount); System.out.println("Miss count:" + missCount); Customer cust2 = new Customer(); cust2.setCustomerID(7); List randomCustomers = session.createQuery( "from Customer c where c = :cust") .setEntity("cust", cust2) .setMaxResults(5) .setCacheable(true) .setCacheRegion("queryCust") .setCacheMode(CacheMode.NORMAL) .list(); System.out.println("Retrieving " + randomCustomers.size() + " Records:"); for (Customer cust : randomCustomers) { System.out.print("ID:" + cust.getCustomerID() + "\t"); System.out.println("Name: " + cust.getCustomerName()); System.out.println("---------------"); }
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Customer c2 = (Customer) session.load(Customer.class, new Integer(101)); SecondLevelCacheStatistics secStats2 = stats.getSecondLevelCacheStatistics("query\ Cust"); long hitCount2 = secStats2.getHitCount(); long missCount2 = secStats2.getMissCount(); System.out.println("Hit count:" + hitCount2); System.out.println("Miss count:" + missCount2); Query query2 = session.createQuery( " from Customer c " + " where c.customerName LIKE :cName "); query2.setString("cName", "New%"); query2.setCacheable(true); query2.setCacheRegion("queryCust"); query2.setCacheMode(CacheMode.NORMAL); List custList2 = query2.list(); System.out.println("Retrieving " + custList2.size() + " Records:"); for (Customer cust : custList2) { System.out.print("ID:" + cust.getCustomerID() + "\t"); System.out.println("Name: " + cust.getCustomerName()); System.out.println("---------------"); } SecondLevelCacheStatistics secStats3 = stats.getSecondLevelCacheStatistics("query\ Cust"); long hitCount3 = secStats3.getHitCount(); long missCount3 = secStats3.getMissCount(); System.out.println("Hit count:" + hitCount3); System.out.println("Miss count:" + missCount3); Statistics stats1 = sessionFactory.getStatistics(); QueryStatistics querystats = stats1.getQueryStatistics("from Customer c where c.c\ ustomerName LIKE 'New%'"); long cacheHitCount = querystats.getCacheHitCount(); long cacheMissCount = querystats.getCacheMissCount(); System.out.println("Cache Hit Count: " + cacheHitCount); System.out.println("Cache Miss Count: " + cacheMissCount); double queryCacheHitCount



= stats.getQueryCacheHitCount();
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double queryCacheMissCount = stats.getQueryCacheMissCount(); double queryCacheHitRatio = queryCacheHitCount / (queryCacheHitCount + queryCacheMissCount); System.out.println("Query Cache Hit Count:" + queryCacheHitCount); System.out.println("Query Cache Miss Count:" + queryCacheMissCount); System.out.println("Query Hit ratio:" + queryCacheHitRatio); QueryStats qStats = new QueryStats("qStats", querystats); System.out.println("Cache Hit Count:" + qStats.getCacheHitCount()); System.out.println("Cache Miss Count:" + qStats.getCacheMissCount()); session.close(); sessionFactory.close(); } catch (Exception e) { e.printStackTrace(); } } }



Hibernate cache simple knowledgebase Hibernate has several levels and kinds of cache. There is a first level cache of Hibernate entities stored in and scoped specifically to a particular open Session. In Hibernate, entity objects are never shared between sessions. There is also a second level cache that is shared across sessions. The second level cache is divided into regions of four types: entity, collection, query, and timestamp. Entity and collection regions cache the data from entities and relationships (but not the entities themselves). The query and timestamp caches are related and the subject of our focus here. The query cache is used to store the result set of a query made against the database. The key of the query cache contains the query string itself and any bind parameters passed with the query. The value consists not of the entity field values but just the primary key identifiers for all of the entities returned by the query. When a query is made that hits the query cache, that set of entity identifiers can be retrieved and then resolved through the first or second level caches instead of retrieving those entities from the database. There is only ever one timestamp cache shared by all query caches.



. A cache has a name and attributes. Each cache contains Elements. Cache elements are stored in the MemoryStore. Optionally they also overflow to a DiskStore. An element is an atomic entry in a cache. It has a key, a value and a record of accesses. Elements are put into and removed from caches. They can also expire and be removed by the Cache, depending
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on the Cache settings.



Sample code block showing CacheManager ∼∼∼∼∼∼∼∼ CacheManager cacheManager = CacheManager.getInstance(); try { cacheManager.getTransactionController().begin(); cache1.put(new Element(1, “one”)); cache2.put(new Element(2, “two”)); cache1.remove(4); cacheManager.getTransactionController().com } catch (CacheException e) { cacheManager.getTransactionController().rollback() } ∼∼∼∼∼∼∼∼ The call to begin() can be rewritten as transactionController.begin (int transactionTimeoutSeconds)



Key Ehcache Classes Ehcache consists of a CacheManager, which manages caches. Caches contain elements, which are essentially name value pairs. Caches are physically implemented either in-memory, or on disk.



.



CacheManager The CacheManager comprises Caches which in turn comprise Elements. Creation of, access to and removal of caches is controlled by the CacheManager.



. Cache Configuration Caches can be configured in Ehcache either declaratively, in xml, or by creating them programmatically and specifying their parameters in the constructor. While both approaches are fully supported it is generally a good idea to separate the cache configuration from runtime use. There are also these benefits: • It is easy if you have all of your configuration in one place. Caches consume memory, and disk space. They need to be carefully tuned. You can see the total effect in a configuration file. You could do this code, but it would not as visible. • Cache configuration can be changed at deployment time. • Configuration errors can be checked for at start-up, rather than causing a runtime error. Pinning of Caches Caches may be pinned using the new pinning sub-element:
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Pinning means that cache Elements are never evicted due to space. They cache will continue to grow as elements are added to it. Elements will only be evicted unless the Element has expired.
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7.2 Miscellaneous information (basic) w.r.t. EhCache parameters CacheManager Creation Modes CacheManager supports two creation modes: singleton and instance. In the hibernate configuration file is this definition of hibernate.cache.region.factory_class. org.hibernate.cache.ehcache.SingletonEhCacheRegionFactory



This lets EhCache use a singleton of EhCache CacheManager. One can also use this: org.hibernate.cache.ehcache.EhCacheRegionFactory



This will let EhCache function with a non-singleton version of CacheManager. The 1st level cache Definition: The first level cache is where Hibernate keeps track of the possible dirty states of the ongoing Session’s loaded and touched entities. The ongoing Session represents a unit of work and is always used and cannot be turned off. The purpose of the first level cache is to pre-emptivate processing of too many SQL queries or updates being made to the database, and instead batch them together at the end of the Session. The 2nd level cache The 2nd level cache is a process scoped cache that is associated with one SessionFactory. It will survive Sessions and can be reused in new Session by same SessionFactory. The key characteristic of the second-level cache is that is is used across sessions, which also differentiates it from the session cache, which only – as the name says – has session scope. By default the 2nd level cache is not enabled. It needs to be turned on using: true



You may also want to turn on the Hibernate query cache. This is done by setting the following property in your hibernate config: true



In addition to configuring the Hibernate second level cache provider, Hibernate must also be told to enable caching for entities, collections, and queries. The preferred way of doing this is using annotations definedin Java POJO classes. @Cacheable @Cache(usage = CacheConcurrencyStrategy.READ_WRITE)
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7.3 Miscellaneous information (advanced) w.r.t. EhCache parameters Definition of the different cache strategies. Cache strategies can be defined using annotations or in the mapping file. TRANSACTIONAL Rare cases of updates to data. READ_ONLY Caches data that is never updated. NONSTRICT_READ_WRITE Caches data that is sometimes updated without ever locking the cache. If concurrent access to an item is possible, this concurrency strategy makes no guarantee that the item returned from the cache is the latest version available in the database. Configure your cache timeout accordingly! READ_WRITE Caches data that is sometimes updated while maintaining the semantics of “read committed” isolation level. If the database is set to “repeatable read”, this concurrency strategy almost maintains the semantics. Repeatable read isolation is compromised in the case of concurrent writes.
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7.4 Query Cache Query Cache configuration done with ehcache.xml’s configuration. StandardQueryCache can also be configured programmatically. 



Turning on query caching does not actually cause any queries to be cached. Instead, Query or Criteria that should be cached must be explicitly marked that way. queryObject.setCacheable(true); queryObject.setCacheRegion("query.queryName");



Hibernate has something called a cache region which by default will be the full qualified name of your Java class. The Query cache of Hibernate is not on by default … uses two cache regions called org.hibernate.cache.internal.StandardQueryCache



and org.hibernate.cache.internal.UpdateTimestampsCache.



The first one stores the query along with the parameters to the query as a key into the cache and the last one keeps track of stale query results. If an entity part of a cached query is updated the the query cache evicts the query and its cached result from the query cache. When is the query cache useful? The one case that seems to be a sweet spot for using the query cache is when you frequently need to look up an entity based on a natural key. Note that the query cache does not cache the state of the actual entities in the result set; it caches only identifier values and results of value type. So the query cache should always be used in conjunction with the second-level cache.



8 Concurrency control
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8.1 Pessimistic Locking The concept is like this: If there are two threads trying to update the same database row, usually the PESSIMISTIC type of locking will win. This is the hibernate configuration file you will need.



hibernate.cfg.xml



org.hibernate.dialect.MySQLDialect com.mysql.jdbc.Driver jdbc:mysql://localhost:3306/retailer root power0l true 



This Customer.java is the annotated POJO class for Customer.



Customer.java



package hql; import javax.persistence.*; @Entity @Table(name="customers") public class Customer { @Id @GeneratedValue @Column(name = "C_ID") private int customerID;
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@Column(name = "name") private String customerName; @Column(name = "address") private String customerAddress; @Column(name = "email") private String customerEmail; public Customer() {} public String getCustomerEmail() { return customerEmail; } public void setCustomerEmail(String customerEmail) { this.customerEmail = customerEmail; } public String getCustomerAddress() { return customerAddress; } public void setCustomerAddress(String customerAddress) { this.customerAddress = customerAddress; } public int getCustomerID() { return customerID; } public void setCustomerID(int customerID) { this.customerID = customerID; } public String getCustomerName() { return customerName; } public void setCustomerName(String customerName) { this.customerName = customerName;
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} }



Here is a thread using LockMode.UPGRADE_NOWAIT.



PessimisticLocking2.java



package hql; import java.util.List; import java.util.Iterator; import org.hibernate.LockMode; import import import import import



org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



import org.hibernate.Transaction; import org.hibernate.LockMode; import org.hibernate.LockOptions; public class PessimisticLocking2 implements Runnable { public void run() { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(c\ onfiguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegis\ try); Session session = sessionFactory.openSession(); Transaction tx = null; try {
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tx = session.beginTransaction(); Customer oldcust = (Customer) session.get(Customer.class,5,new LockOptions(Loc\ kMode.UPGRADE_NOWAIT)); oldcust.setCustomerName("Customer5"); session.flush(); tx.commit(); } catch (Exception e) { System.out.println(e); if (tx!=null) tx.rollback(); } finally { session.close(); } } }



Here is a thread using LockMode.PESSIMISTIC_WRITE. Both threads are contending to update the same database row (row with customer ID 5).



PessimisticLocking3.java



package hql; import java.util.List; import java.util.Iterator; import org.hibernate.LockMode; import import import import import



org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



import org.hibernate.Transaction; import org.hibernate.LockMode; import org.hibernate.LockOptions;
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public class PessimisticLocking3 implements Runnable { public void run() { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(c\ onfiguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegis\ try); Session session = sessionFactory.openSession(); Transaction tx = null; try { tx = session.beginTransaction(); Customer mewcust = (Customer) session.get(Customer.class,5,new LockOptions(Loc\ kMode.PESSIMISTIC_WRITE)); mewcust.setCustomerName("Customerx5"); session.flush(); tx.commit(); } catch (Exception e) { System.out.println(e); if (tx!=null) tx.rollback(); } finally { session.close(); } } }



Here is the main program trying to call both threads.
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Pessim1Lock.java



package hql; public class Pessim1Lock { public static void main(String[] args) { Thread myrunnable = new Thread(new PessimisticLocking2(),"T2"); //Thread created myrunnable.start(); Thread arunnable = new Thread(new PessimisticLocking3(),"T3"); //Thread created arunnable.start(); } }



The result: the thread that used PESSIMISTIC_WRITE LockMode won the update. How to specify lockmode • A call to Session.load(), specifying a LockMode. • A call to Session.lock(). • A call to Query.setLockMode().
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8.2 Optimistic Locking Optimistic locking assumes that multiple transactions can complete without affecting each other, and that therefore transactions can proceed without locking the data resources that they affect. Before committing, each transaction verifies that no other transaction has modified its data. If the check reveals conflicting modifications, the committing transaction rolls back. Hibernate uses version approach (integer or timestamp) to implement optimistic locking. Hibernate provides optimistic locking via the Version function. This can either be a numeric field or a timestamp. To configure you can use @Version annotation (or xml configuration) and create a version attribute. The other option is configuring without versioning using optimistic-lock=”all” attribute. Assume this datapreseededtable definition.



TableCreationScript.sql



mysql> create table electronics -> ( -> id INT NOT NULL AUTO_INCREMENT, -> name VARCHAR(50), -> version INT, -> PRIMARY KEY(id) -> ); Query OK, 0 rows affected (2.03 sec) mysql> insert into electronics(name,version) values('Watches',9); Query OK, 1 row affected (0.22 sec) mysql> insert into electronics(name,version) values('Fridge+Washer-Dryer',10); Query OK, 1 row affected (0.08 sec) mysql> insert into electronics(name,version) values('Microwave',11); Query OK, 1 row affected (0.01 sec) mysql> select * from electronics; +----+----------------------+---------+ | id | name | version | +----+----------------------+---------+ | 1 | Watches | 9 | | 2 | Fridge+Washer-Dryer | 10 |
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| 3 | Microwave | 11 | +----+----------------------+---------+ 3 rows in set (0.00 sec)



Add this line to your hibernate.cfg.xml Hibernate config file along with other mapping elements. 



We use this annotated POJO mapping file for the table Electronics. Note the presence of @Version annotation.



Electronics.java



package hql; import javax.persistence.*; @Entity @Table(name="electronics") public class Electronics { @Id @GeneratedValue(strategy = GenerationType.AUTO) @Column(name = "id") private int electronicsID; @Column(name = "name") private String electronicsName; @Version @Column(name = "version") private int version; public Electronics() {} public int getElectronicsID() { return electronicsID; } public void setElectronicsID(int electronicsID) { this.electronicsID = electronicsID; }
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public String getElectronicsName() { return electronicsName; } public void setElectronicsName(String electronicsName) { this.electronicsName = electronicsName; } public int getVersion() { return version; } public void setVersion(int version) { this.version = version; }



}



This OptimisticLocking1.java uses LockMode OPTIMISTIC tries to update the name of the electronics with ID 1.



OptimisticLocking1.java



package hql; import java.util.List; import java.util.Iterator; import org.hibernate.LockMode; import import import import import



org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



import org.hibernate.Transaction; import org.hibernate.LockMode; import org.hibernate.LockOptions;
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public class OptimisticLocking1 implements Runnable { public void run() { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(c\ onfiguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegis\ try); Session session = sessionFactory.openSession(); Transaction tx = null; try { tx = session.beginTransaction(); Electronics elecshwun = (Electronics) session.get(Electronics.class,1,new Lock\ Options(LockMode.OPTIMISTIC)); elecshwun.setElectronicsName("Zipper"); session.flush(); tx.commit(); } catch (Exception e) { System.out.println(e); if (tx!=null) tx.rollback(); } finally { session.close(); } } }



This OptimisticLocking3.java tries to read the name of the electronics with ID 1.
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OptimisticLocking3.java



package hql; import java.util.List; import java.util.Iterator; import org.hibernate.LockMode; import import import import import



org.hibernate.Session; org.hibernate.SessionFactory; org.hibernate.cfg.Configuration; org.hibernate.service.ServiceRegistry; org.hibernate.service.ServiceRegistryBuilder;



import org.hibernate.LockMode; import org.hibernate.LockOptions; public class OptimisticLocking3 implements Runnable { public void run() { try { Configuration configuration = new Configuration(); configuration.configure(); ServiceRegistry serviceRegistry = new ServiceRegistryBuilder().applySettings(c\ onfiguration.getProperties()).buildServiceRegistry(); SessionFactory sessionFactory = configuration.buildSessionFactory(serviceRegis\ try); Session session = sessionFactory.openSession(); List results = session.createQuery("from Electronics e where e.id = 1").setLoc\ kOptions(new LockOptions(LockMode.OPTIMISTIC)).list(); System.out.println("Retrieving " + results.size() + " Records:"); for (Iterator it = results.iterator(); it.hasNext(); ) { Electronics eshwun = (Electronics) it.next(); System.out.println("ID:" + eshwun.getElectronicsID()); System.out.println("Name: " + eshwun.getElectronicsName()); System.out.println("---------------"); } session.close();
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} catch (Exception e) { System.out.println(e); } } }



Note that, this file uses LockMode OPTIMISTIC and thus is able to correctly ‘read’ what the OptimisticLocking1 thread updated as the new name for the electronics with ID 1. If you remove the setLockOptions clause it will read the previous version of the name of the electronics with ID 1, and not the latest updated name, updated by OptimisticLocking1. Heres how you run both threads



Optim2Lock.java



package hql; public class Optim2Lock { public static void main(String[] args) { Thread aarunnable = new Thread(new OptimisticLocking1(),"OL1"); //Thread created aarunnable.start(); Thread arunnable = new Thread(new OptimisticLocking3(),"T3"); //Thread created arunnable.start(); } }
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