


Spring Framework Cookbook i

Spring Framework Cookbook



Spring Framework Cookbook ii

Contents

1 Spring Framework Best Practices 1

1.1 Define singleton beans with names same as their class or interface names . . . . . . . . . . . . . . . . . . . . . 1

1.2 Place Spring bean configuration files under a folder instead of root folder . . . . . . . . . . . . . . . . . . . . . 1

1.3 Give common prefixes or suffixes to Spring bean configuration files . . . . . . . . . . . . . . . . . . . . . . . . 2

1.4 Avoid using import elements within Spring XML configuration files as much as possible . . . . . . . . . . . . . 2

1.5 Stay away from auto wiring in XML based bean configurations . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1.6 Always externalize bean property values with property placeholders . . . . . . . . . . . . . . . . . . . . . . . . 3

1.7 Select default version-less XSD when importing namespace definitions . . . . . . . . . . . . . . . . . . . . . . . 3

1.8 Always place classpath prefix in resource paths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

1.9 Create a setter method even though you use field level auto wiring . . . . . . . . . . . . . . . . . . . . . . . . . 4

1.10 Create a separate service layer even though service methods barely delegate their responsibilities to correspond-
ing DAO methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

1.11 Use stereotype annotations as much as possible when employing annotation driven bean configuration . . . . . . 5

1.12 Group handler methods according to related scenarios in different Controller beans . . . . . . . . . . . . . . . . 6

1.13 Place annotations over concrete classes and their methods instead of their interfaces . . . . . . . . . . . . . . . . 6

1.14 Prefer throwing runtime exceptions instead of checked exceptions from service layer . . . . . . . . . . . . . . . 6

1.15 Manage transactions only in the service layer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

1.16 Mark transactions as readOnly=true when service methods only contain queries . . . . . . . . . . . . . . . . . . 7

1.17 Be aware of false positives in transactional ORM integration tests . . . . . . . . . . . . . . . . . . . . . . . . . 8

1.18 Do not use DriverManagerDataSource . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

1.19 Either use NamedParameterJdbcTemplate or JdbcTemplate for your JDBC operations . . . . . . . . . . . . . . . 9

1.20 Use SessionFactory and EntityManager directly in your DAO beans . . . . . . . . . . . . . . . . . . . . . . . . 9

1.21 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

2 Spring 4 Autowire Example 11

2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2.2 Usage of Autowire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2.3 Step by Step Implementation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2.3.1 Create the Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2.3.2 Configure POM.xml (maven) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12



Spring Framework Cookbook iii

2.3.3 Create Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

2.3.4 Configure beans (applicationContext.xml) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

2.3.5 Create the class that will use (injection) the service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

2.3.6 Test it Out! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

2.4 Download the Eclipse project of this tutorial: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

3 How to write Transactional Unit Tests with Spring 16

3.1 Create a new Maven Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

3.2 Add necessary dependencies in your project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

3.3 Create log4j.xml file in your project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

3.4 Prepare DDL and DML scripts to initialize database . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

3.5 Write Domain Class, Service and DAO Beans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

3.6 Configure Spring ApplicationContext . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

3.7 Write a transactional integration unit test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

3.8 Run the tests and observe the results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

3.9 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

3.10 Download the Source Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

4 Spring Framework JMSTemplate Example 32

4.1 Dependencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

4.2 Sending and Receiving Messages without JmsTemplate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

4.3 Configuring JmsTemplate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

4.4 Using JMSTemplate to produce messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

4.5 Using JMSTemplate to consume messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

4.6 Complete JmsTemplate example to send/receive messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

4.7 JmsTemplate with Default destination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

4.8 JmsTemplate with MessageConverter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

4.9 Configuring MessageConverter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

4.10 Download the Eclipse Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

5 How to Start Developing Layered Web Applications with Spring 46

5.1 Create a new Maven WebApp project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

5.2 Add necessary dependencies in your project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

5.3 Create log4j.xml . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

5.4 Prepare DDL and DML scripts to initialize database . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

5.4.1 schema.sql . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

5.4.2 data.sql . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

5.5 Write Domain Class, Service and DAO Classes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

5.5.1 Person.java . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

5.5.2 PersonDao.java . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58



Spring Framework Cookbook iv

5.5.3 JdbcPersonDao.java . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

5.5.4 PersonService.java . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

5.5.5 PersonServiceImpl.java . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

5.6 Write Controller Classes and JSPs to handle UI logic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

5.6.1 PersonListController and personList.jsp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

5.6.2 PersonCreateController and personCreate.jsp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

5.6.3 PersonUpdateController and personUpdate.jsp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

5.6.4 PersonDeleteController and personDelete.jsp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

5.7 Configure your web application to bootstrap with Spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

5.7.1 WebAppConfig.java . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

5.7.2 WebAppInitializer.java . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

5.8 Configure your IDE to run Tomcat instance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

5.9 Run Tomcat instance and access your webapp through your browser . . . . . . . . . . . . . . . . . . . . . . . . 74

5.10 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

5.11 Download the Source Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

6 Angularjs and Spring Integration Tutorial 76

6.1 What is Spring? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

6.2 What Is Angular? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

6.3 Create a New Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

6.3.1 Maven dependencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

6.3.2 Web app java-based configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

6.3.3 SpringMVC controller and jsp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

6.3.4 Angularjs controllers and js files . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

6.3.5 Build and run the application on tomcat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

6.4 Download the source code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

7 Spring MVC Application with Spring Security Example 84

7.1 Introduction to Spring Security . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

7.2 Project Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

7.3 Project Implementation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

7.4 Download the Source Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

8 Spring MVC Hibernate Tutorial 94

8.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

8.2 Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

8.3 Spring MVC Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

8.4 Hibernate For Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

8.5 Example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

8.5.1 Maven Project and POM dependencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95



Spring Framework Cookbook v

8.5.2 Configure Hibernate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

8.5.3 Domain Entity Class . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

8.5.4 Service Layer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103

8.5.5 DAO Layer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

8.5.6 Configure Spring MVC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

8.5.7 Initializer Class . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

8.5.8 Application Controller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

8.5.9 Views . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

8.5.10 Deploy and running the app . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

8.6 Download . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114

8.7 Related Articles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114

9 Spring rest template example 115

9.1 Download the Source Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

10 Spring data tutorial for beginners 119

10.1 Output: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

10.2 Download the Source Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

11 Spring Batch Tasklet Example 127

11.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127

11.2 Spring Batch Framework: Key Concepts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127

11.2.1 Jobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127

11.2.2 Steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128

11.2.2.1 ItemReader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

11.2.2.2 ItemProcessor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

11.2.2.3 ItemWriter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

11.2.2.4 Chunk Processing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

11.2.2.5 TaskletStep Processing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130

11.2.3 Tasklet Example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

11.2.3.1 Tools used . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

11.2.3.2 Create a Maven Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

11.2.3.3 Add Dependencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135

11.2.3.4 Add db2* jars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

11.2.3.5 HSQL Table Creation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

11.2.3.6 Supply Sample Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

11.2.3.7 Data Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

11.2.3.8 RowMapper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138

11.2.3.9 Tasklet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138

11.2.3.10 Job Configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139



Spring Framework Cookbook vi

11.2.3.11 Context Configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

11.2.3.12 Properties File . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

11.2.3.13 Run the Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

11.2.3.14 Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

11.2.4 Download Example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

12 Spring Boot Tutorial for beginners 144

12.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144

12.2 Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144

12.3 Sample Application using Spring Boot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144

12.3.1 Create and configure a Gradle project in Eclipse IDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144

12.3.2 build.gradle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

12.3.2.1 Modify build.gradle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

12.3.2.2 Walk through build.gradle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152

12.3.2.3 Run initial build . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

12.3.3 Create SampleApplication.java . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

12.3.4 Create SampleController.java . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

12.3.5 SampleApplication.java . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

12.3.5.1 Modify SampleApplication.java . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

12.3.6 Run SampleApplication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

12.4 References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164

12.5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164

12.6 Download the Eclipse project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165

13 Spring Session Tutorial 166

13.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

13.2 Project Set-Up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

13.3 Implementation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168

13.3.1 Sticky Session . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168

13.3.2 Single Sign On . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172

13.4 Download The Source Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177

14 Spring Web Flow Tutoriall 178

14.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178

14.2 Project Set-Up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178

14.3 Implementation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179

14.4 Download The Source Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184



Spring Framework Cookbook vii

Copyright (c) Exelixis Media P.C., 2017

All rights reserved. Without limiting the rights under
copyright reserved above, no part of this publication
may be reproduced, stored or introduced into a retrieval system, or
transmitted, in any form or by any means (electronic, mechanical,
photocopying, recording or otherwise), without the prior written
permission of the copyright owner.



Spring Framework Cookbook viii

Preface

The Spring Framework is an open-source application framework and inversion of control container for the Java platform. The
framework’s core features can be used by any Java application, but there are extensions for building web applications on top
of the Java EE platform. Although the framework does not impose any specific programming model, it has become popular in
the Java community as an alternative to, replacement for, or even addition to the Enterprise JavaBeans (EJB) model. (Source:
https://en.wikipedia.org/wiki/Spring_Framework).

Spring helps development teams everywhere build simple, portable, fast and flexible JVM-based systems and applications. The
project’s mission is to help developers build a better Enterprise. (Source: https://spring.io/)

In this ebook, we provide a compilation of Spring Framework tutorials that will help you kick-start your own programming
projects. We cover a wide range of topics, from basic usage and best practices, to specific projects like Boot and Batch. With our
straightforward tutorials, you will be able to get your own projects up and running in minimum time.

https://en.wikipedia.org/wiki/Spring_Framework
https://spring.io/
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Chapter 1

Spring Framework Best Practices

Spring Application Framework has been in action for quite a long time, and programmers have developed several conventions,
usage patterns, and idioms during that time period. In this example, we will try to explain some of them and give examples to
illustrate how to apply them in your projects.

Let’s begin.

1.1 Define singleton beans with names same as their class or interface names

Most of the bean definitions in Spring ApplicationContext are singleton scope, and again they are mostly sole bean definitions
of their classes in the application. Developers therefore, give them names same as with their class or interface names in order to
easily match with bean definitions with their classes. That way, it becomes easier to go from beans to their classes or vice versa.

public class SecurityServiceImpl implements SecurityService {

@Override
public String getCurrentUser() {

//...
}

}

<bean id="securityService" class="com.example.service.SecurityServiceImpl">
...

</bean>

1.2 Place Spring bean configuration files under a folder instead of root folder

If you place xml configuration files under root class path, and create a jar then, Spring might fail to discover those xml bean
configuration files within jar file, if they are loaded with wildcards like below.

<web-app>
<context-param>

<param-name>contextConfigLocation</param-name>
<param-value>classpath*:/beans-*.xml</param-value>

</context-param>
</web-app>

This problem is related with a limitation of Java IO API, and it is better to create a folder such as /beans or /appcontext and place
xml configuration files beneath it. That way, it becomes safe to employ wildcards while loading them from jar archives.
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1.3 Give common prefixes or suffixes to Spring bean configuration files

If you give common prefixes or suffixes to xml bean configuration files in the application, like beans-service.xml, beans-dao.xml,
beans-security.xml, beans-config.xml and so on, then it becomes easier to load those xml configuration files while creating Spring
Container using wildcards as follows.

<web-app>
<context-param>

<param-name>contextConfigLocation</param-name>
<param-value>classpath*:/appcontext/beans-*.xml</param-value>

</context-param>
</web-app>

1.4 Avoid using import elements within Spring XML configuration files as much as
possible

Spring XML based configuration offers element to include bean definitions within another xml file. However, you should use
element wisely. If you use it within several different places in your xml configuration files, it becomes difficult to grasp big
picture of the system configuration and get confused about bean definition overrides as well. Instead, either prefer loading xml
configuration files by making use of wild cards as explained in the previous tip, or create a separate xml configuration file, whose
sole purpose is just to contain elements.

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="https://www.springframework.org/schema/beans"

xmlns:xsi="https://www.w3.org/2001/XMLSchema-instance"
xsi:schemaLocation="https://www.springframework.org/schema/beans https://www.  -

springframework.org/schema/beans/spring-beans.xsd">

<import resource="classpath:/appcontext/beans-controller.xml"/>
<import resource="classpath:/appcontext/beans-service.xml"/>
<import resource="classpath:/appcontext/beans-dao.xml"/>

</beans>

1.5 Stay away from auto wiring in XML based bean configurations

Mixing auto wiring with explicit setter or constructor injection in xml bean definitions might cause confusion and make it harder
to grasp the big picture in the application. Therefore, either make use of auto wiring in all of your bean definitions throughout
the application, or stick with the explicit dependency injection definitions.

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="https://www.springframework.org/schema/beans"

xmlns:xsi="https://www.w3.org/2001/XMLSchema-instance"
xsi:schemaLocation="https://www.springframework.org/schema/beans https://www.  -

springframework.org/schema/beans/spring-beans.xsd" default-autowire="byType">

...

</beans>
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1.6 Always externalize bean property values with property placeholders

Instead of placing hard coded values in bean definitions, place property placeholder variables in place of actual values. That
way, it will be easier to customize system configuration according to the target runtime environment without requiring any
modifications in the bean configurations.

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="https://www.springframework.org/schema/beans"

xmlns:xsi="https://www.w3.org/2001/XMLSchema-instance"
xmlns:context="https://www.springframework.org/schema/context"
xsi:schemaLocation="https://www.springframework.org/schema/beans https://www.  -

springframework.org/schema/beans/spring-beans.xsd
https://www.springframework.org/schema/context https://www.springframework.  -

org/schema/context/spring-context.xsd">

<bean id="dataSource" class="org.springframework.jdbc.datasource.  -
DriverManagerDataSource">

<property name="driverClassName" value="${dataSource.driverClassName}"/>
<property name="url" value="${dataSource.url}"/>
<property name="username" value="${dataSource.username}"/>
<property name="password" value="${dataSource.password}"/>

</bean>

<context:property-placeholder location="classpath:application.properties"/>

</beans>

1.7 Select default version-less XSD when importing namespace definitions

Namespaces are introduced into Spring in order to simplify complex bean configurations, and enable Spring features in a more
natural way. You need to add namespace XSD into xml configuration files in order to make use of namespace elements available
in Spring modules as follows.

Figure 1.1: spring namespace xsd versions

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="https://www.springframework.org/schema/beans"

xmlns:xsi="https://www.w3.org/2001/XMLSchema-instance"
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xmlns:context="https://www.springframework.org/schema/context"
xsi:schemaLocation="https://www.springframework.org/schema/beans https://www.  -

springframework.org/schema/beans/spring-beans.xsd
https://www.springframework.org/schema/context https://www.springframework.  -

org/schema/context/spring-context.xsd">

...

</beans>

Spring introduces new namespace elements in each new version, and if you place Spring version number in namespace XSD, you
will be missing new features introduced in the upcoming Spring releases. If you exclude version number in the XSD, its current
version is enabled, and whenever you upgrade Spring version in the project, latest namespace elements of Spring modules will
be available without any other extra effort.

1.8 Always place classpath prefix in resource paths

Unless you place resource type prefix in your resource paths, type of the Spring ApplicationContext determines the location from
where those resource paths will be resolved.

<context:property-placeholder location="application.properties"/>

For example, in the above configuration application.properties file, placed into classpath will be looked up from classpath when
ApplicationContext is created during Spring integration tests, and it will be loaded without any problem. However, when it comes
to load it during bootstrap of the web application, Spring WebApplicationContext will attempt to resolve it from context root
instead of classpath, and therefore will fail. Hence, it is almost always better to place your resources somewhere under classpath
and place classpath: prefix in front of their paths.

<context:property-placeholder location="classpath:application.properties"/>

1.9 Create a setter method even though you use field level auto wiring

Spring supports field level injection in addition to setter and constructor injection methods. However, you will need those
setters when you attempt to unit test those classes. Hence, it is still important to create setter methods even though you place
@Autowired on top your attributes.

@Service
public class SecurityServiceImpl implements SecurityService {

@Autowired
private SecurityDao securityDao;

public void setSecurityDao(SecurityDao securityDao) {
this.securityDao = securityDao;

}
}

1.10 Create a separate service layer even though service methods barely delegate
their responsibilities to corresponding DAO methods

Creating a separate service layer and service classes almost always pays off in the long term even though service methods merely
delegate their responsibilities to their DAO counterparts.
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In the beginning, your system might look like so simple and a separate service layer might look useless.

However, it is still useful to create a separate service layer as many of Spring features like transaction management, method
level security, method level caching or service method parameter validations best suit to that service layer. If you start with a
separate service layer from the beginning, it will be simply a matter of applying related annotations to enable those features in
the application.

@Service
public class SecurityServiceImpl implements SecurityService {

@Autowired
private SecurityDao securityDao;

public void setSecurityDao(SecurityDao securityDao) {
this.securityDao = securityDao;

}

@Transactional(readOnly=true)
@Override
public User findUserByUsername(String username) {

return securityDao.findUserByUsername();
}

}

1.11 Use stereotype annotations as much as possible when employing annotation
driven bean configuration

Spring annotation based configuration offers several annotations, like @Controller, @Service , @Repository and so on. They all
inherit from @Component annotation as well. Although it is possible to create beans with only using @Component annotation,
you will be missing some functionality which becomes available on your beans when they are defined with appropriate stereo
type annotations.

For example, @Repository annotation helps handling of Hibernate or JPA specific exceptions and converting them into Spring
specific DataAccessExceptions. @Controller annotation signals to DispatcherServlet that, it contains handler methods with
@RequestMapping annotation. Although @Service annotation doesn’t make all of the public methods transactional in a service
bean - like session beans in EJBs, it is just a matter of defining an annotation which brings those @Service and @Transactional
annotations together, or write an aspect to achieve similar behavior.

@Controller
public class SecurityController {

private SecurityService securityService;

@Autowired
public void setSecurityService(SecurityService securityService) {

this.securityService = securityService;
}

//...
}

@Service
public class SecurityServiceImpl implements SecurityService {

@Autowired
private SecurityDao securityDao;

//...
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}

@Repository
public class HibernateSecurityDao implements SecurityDao {

private SessionFactory sessionFactory;

@Autowired
public void setSessionFactory(SessionFactory sessionFactory) {

this.sessionFactory = sessionFactory;
}

//...
}

1.12 Group handler methods according to related scenarios in different Controller
beans

Spring MVC allows you to write multiple handler methods within a single Controller bean. However, this approach might
lead Controller classes to get cluttered unless you become careful. For example, you will need to add methods that initialize
model objects using @ModelAttribute annotation, or add exception handler methods with @ExceptionHandler annotation, or
init methods to initialize WebDataBinder with @InitBinder annotation, and things will get collide with each other for different
scenarios over time. Instead, you should create several Controller classes for each group of related scenarios in the application,
so that any of those initializing or error handling methods related with the same scenarios goes into same Controller classes. This
will result in more manageable and understandable Controller beans in the end.

Do not place business logic in Controller beans. Role of Controller beans is to handle web request, extract user submitted data,
convert it into an appropriate form for service layer, invoke service layer for business execution, then get the result from service
layer and build up response for the user to be shown. Do not let the business logic leak into the Controller beans. The only logic
allowed in the Controller beans should be UI logic, which is mainly related with managing state for the UI, nothing else.

1.13 Place annotations over concrete classes and their methods instead of their
interfaces

You should place Spring annotations only over classes, their fields or methods, not on interfaces or methods declared within
them, as Java doesn’t allow annotations placed on interfaces to be inherited by the implementing classes.

1.14 Prefer throwing runtime exceptions instead of checked exceptions from ser-
vice layer

Default rollback behavior for @Transactional annotation is to commit when a checked exception is thrown from within a trans-
actional method, instead of rollback, as opposed to its counterpart, unchecked exceptions, which cause rollback by default.
However, most of the time developers need rollback behavior for checked exceptions as well. Therefore, they override default
rollback behavior, whenever they throw checked exceptions and want to cause rollback. Instead of repeating this step each time
for your transactional service methods, it will be much safer to throw unchecked exceptions from within those service methods.

@Service
public class SecurityServiceImpl implements SecurityService {

@Autowired
private SecurityDao securityDao;
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@Override
public User findUserByUsername(String username) {

User user = securityDao.findUserByUsername();
if(user == null) throw new UserNotFoundException("User not found :" +  -

username);
return user;

}

//...
}

1.15 Manage transactions only in the service layer

The place to demarcate transactions in a Spring enabled application is service layer, nowhere else. You should only mark
@Service beans as @Transactional or their public methods.

@Service
public class SecurityServiceImpl implements SecurityService {

@Autowired
private SecurityDao securityDao;

@Override
@Transactional(readOnly=true)
public User findUserByUsername(String username) {

//...
}

@Override
@Transactional
public void createUser(User user) {

//...
}

@Override
@Transactional
public void updateUser(User user) {

//...
}

@Override
@Transactional
public void deleteUser(User user) {

//...
}

}

You can still place @Transactional with propagation=Propagation.MANDATORY over DAO classes so that they wouldn’t be
accessed without an active transaction at all.

1.16 Mark transactions as readOnly=true when service methods only contain queries

In order to be able to use Hibernate contextual session capability, you need to start a transaction even for select operations.
Therefore, you even mark your finder methods with @Transactional annotation in service beans. However, at the end of the
finder method, transaction is committed, and Hibernate session flush will be triggered via that commit. Hibernate flush is an
expensive operation, which traverses all those entities existing in the Hibernate Session, and try to detect dirty entities within it.
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Such a dirty checking step obviously becomes unnecessary when we only perform select queries. Turning flush mode to manual
prevents automatic flushing at the end of the transaction commit, and this will bring us a slight performance improvement, in
addition to preventing unintended data modifications in the application.

@Service
public class SecurityServiceImpl implements SecurityService {

@Autowired
private SecurityDao securityDao;

@Override
@Transactional(readOnly=true)
public User findUserByUsername(String username) {

//...
}

//...
}

1.17 Be aware of false positives in transactional ORM integration tests

Spring TextContext Framework helps us to create transactional integration tests so that it becomes easier to test data access
operations. It rollbacks the transaction created at the end of the test method in order not to cause side effects to other tests to
be run next. If you are using JPA or Hibernate in your data access operations, JPA/Hibernate won’t flush as the transaction rolls
back, and SQL statements won’t hit the database therefore. Hence, you won’t be aware of any problems like constraint violations
caused by those data access operations as no SQL is executed actually.

In order to overcome this problem, you need to inject SessionFactory or EntityManager, and perform flush before assert state-
ments in the test methods.

@RunWith(SpringJUnit4ClassRunner.class)
@ContextConfiguration("classpath:/appcontext/beans-*.xml")
public class SecurityIntegrationTests {

@Autowired
private SessionFactory sessionFactory;

@Autowired
private SecurityDao securityDao;

@Test
@Transactional
public void shouldCreateNewUser() {

User user = new User();
user.setUsername("john");
user.setPassword("secret");

securityDao.createUser(user);

sessionFactory.getCurrentSession().flush();
}

}

1.18 Do not use DriverManagerDataSource

DriverManagerDataSource class is mostly used one to exemplify dataSource bean configurations throughout Spring related
examples. However, DriverManagerDataSource causes a new physical connection to be opened each time you ask for an SQL
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Connection from it, as it doesn’t have a pooling mechanism. It is suitable only for development or testing environments. You
should not use it in production environment. Instead you should either access dataSource bean configured within your application
server via JNDI, or include an open source connection pooling library, like C3PO, Apache Commons DBCP or Hikari, and get
connections through that connection pool.

<jee:jndi-lookup jndi-name="java:comp/env/jdbc/myDS" id="dataSource"/>

1.19 Either use NamedParameterJdbcTemplate or JdbcTemplate for your JDBC op-
erations

Spring Data Access module provides two high level helper classes, JdbcTemplate and NamedParameterJdbcTemplate. You
should use either one of them to perform any of your JDBC operations, instead of getting dataSource bean and opening up JDBC
connections manually. Those template method based classes handle most of the repetitious code blocks internally, and relieves
us from managing JDBC connections by ourselves. They also simplify combining ORM operations with native JDBC ones in
the same transaction.

@Repository
public class JdbcSecurityDao implements SecurityDao {

private JdbcTemplate jdbcTemplate;

@Autowired
public void setJdbcTemplate(JdbcTemplate jdbcTemplate) {

this.jdbcTemplate = jdbcTemplate;
}

}

<bean id="jdbcTemplate" class="org.springframework.jdbc.core.JdbcTemplate">
<property name="dataSource" ref="dataSource"/>

</bean>

1.20 Use SessionFactory and EntityManager directly in your DAO beans

Before introduction of contextual session capability of Hibernate, Spring had provided HibernateTemplate helper class, similar to
JdbcTemplate to simplify ORM operations inside DAO classes. The other class provided by Spring was HibernateDaoSupport for
DAO classes to extend from for similar purposes. However, with the introduction of contextual session capability, working with
Hibernate has been greatly simplified, and reduced to injecting SessionFactory into DAO beans, and calling getCurrentSession()
to access transactional current Session to perform persistence operations. Therefore, prefer that type of usage within your DAO
beans instead of cluttering them with an additional helper or base class.

@Repository
public class HibernateSecurityDao implements SecurityDao {

private SessionFactory sessionFactory;

@Autowired
public void setSessionFactory(SessionFactory sessionFactory) {

this.sessionFactory = sessionFactory;
}

public User findUserByUsername(String username) {
return sessionFactory.getCurrentSession().createQuery("from User u where u.  -

username = :username")
.setParameter("username", username).uniqueResult();

}
}
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1.21 Summary

In this article, I tried to list some common Spring usage practices and idioms developed over the years. Spring is a quite big
project, and of course, best practices are not limited with only those explained above. I list the most popular and common ones
which are also applied by myself, and sure there are tons of others as well. Nevertheless, they should help you start employing
Spring features in a much more appropriate way within your projects.
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Chapter 2

Spring 4 Autowire Example

2.1 Introduction

Autowiring is method of creating an instance of an object and "by concept" injecting that instance on a specific class that uses it.
By that, therefore creates a "wiring" of an instance to a class that will use it’s attributes. In Spring, when the application server
initialize the context, it creates a stack/heaps of objects in it’s JVM container. This objects are available for consumption at any
given time as long as the application is running (runtime). Now once these objects are ready, they can now be injected to different
classes that belongs on the same application context. In a standard Java application, we can use the ClassPathXmlAppli
cationContext class to create instances of the beans on the IoC container (JVM), making them available to be injected Or
wired on any Java objects that needs it.

2.2 Usage of Autowire

In this example, I will show you how a bean is wired by create the classes (beans) inside the applicationContext.xml
and using ClassPathXmlApplicationContext to create the object instance that will be used by our AppMain.java class.

2.3 Step by Step Implementation

2.3.1 Create the Application

Create the Java project. I would suggest using Maven so that we can easily get the dependency if needed.
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Figure 2.1: New Maven Project

2.3.2 Configure POM.xml (maven)

We need to add the spring dependency on our project. Add spring core and framework.

pom.xml

<project xmlns="https://maven.apache.org/POM/4.0.0" xmlns:xsi="https://www.w3.org/2001/  -
XMLSchema-instance"

xsi:schemaLocation="https://maven.apache.org/POM/4.0.0 https://maven.apache.org/xsd  -
/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>
<groupId>com.jgc.areyes1.sample</groupId>
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<artifactId>spring-autowire-example</artifactId>
<version>0.0.1-SNAPSHOT</version>

<dependencies>
<dependency>

<groupId>org.springframework</groupId>
<artifactId>spring-core</artifactId>
<version>${spring.version}</version>

</dependency>
<dependency>

<groupId>org.springframework</groupId>
<artifactId>spring-context</artifactId>
<version>${spring.version}</version>

</dependency>
</dependencies>

<properties>
<spring.version>4.1.6.RELEASE</spring.version>

</properties>
</project>

2.3.3 Create Services

We then create the service that we will eventually define on the applicationContext.xml.

UserAccountService.java

package com.javacodegeeks.areyes1.beans;

public class UserAccountService {

public UserAccountService() {
this.name = "Alvin Reyes";
this.description = "Account is activated with enough funds for equity  -

trading";
this.details = "PHP10000.00";

}

private String name;
private String description;
private String details;
public String getName() {

return name;
}
public void setName(String name) {

this.name = name;
}
public String getDescription() {

return description;
}
public void setDescription(String description) {

this.description = description;
}
public String getDetails() {

return details;
}
public void setDetails(String details) {

this.details = details;
}
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}

2.3.4 Configure beans (applicationContext.xml)

We then create the applicationContext.xml inside the resources folder. This is for it exist on the classpath

applicationContext.xml

<beans xmlns="https://www.springframework.org/schema/beans"
xmlns:xsi="https://www.w3.org/2001/XMLSchema-instance" xmlns:p="https://www.  -

springframework.org/schema/p"
xmlns:aop="https://www.springframework.org/schema/aop" xmlns:context="https://www.  -

springframework.org/schema/context"
xmlns:jee="https://www.springframework.org/schema/jee" xmlns:tx="https://www.  -

springframework.org/schema/tx"
xmlns:task="https://www.springframework.org/schema/task"
xsi:schemaLocation="https://www.springframework.org/schema/aop https://www.  -

springframework.org/schema/aop/spring-aop-3.2.xsd https://www.springframework.  -
org/schema/beans https://www.springframework.org/schema/beans/spring-beans-3.2.  -
xsd https://www.springframework.org/schema/context https://www.springframework.  -
org/schema/context/spring-context-3.2.xsd https://www.springframework.org/schema  -
/jee https://www.springframework.org/schema/jee/spring-jee-3.2.xsd https://www.  -
springframework.org/schema/tx https://www.springframework.org/schema/tx/spring-  -
tx-3.2.xsd https://www.springframework.org/schema/task https://www.  -
springframework.org/schema/task/spring-task-3.2.xsd">

<context:annotation-config />
<!-- <bean class="org.springframework.beans.factory.annotation.  -

AutowiredAnnotationBeanPostProcessor" /> -->

<bean id="userAccountService" autowire="byName" class="com.javacodegeeks.areyes1.  -
beans.UserAccountService">

</bean>

</beans>

2.3.5 Create the class that will use (injection) the service

Create the class that will call the beans. As you can see, we called the bean by name to get the instance of that object (cat and
dog).

App.java

package com.javacodegeeks.areyes1.main;

import org.springframework.context.support.ClassPathXmlApplicationContext;

import com.javacodegeeks.areyes1.beans.UserAccountService;

public class AppMain {

private UserAccountService userAccountService;

public AppMain() {
ClassPathXmlApplicationContext context = new  -

ClassPathXmlApplicationContext("classpath*:/applicationContext.xml");
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UserAccountService userAccountService = (UserAccountService)context.getBean  -
("userAccountService");

System.out.println(userAccountService.getName());
System.out.println(userAccountService.getDetails());
System.out.println(userAccountService.getDescription());

context.close();
}

public static void main(String[] args ) {
new AppMain();

}
}

2.3.6 Test it Out!

Run the AppMain.java and see it for yourself! You should see the following result

Figure 2.2: Results of running AppMain.java

2.4 Download the Eclipse project of this tutorial:

Download

You can download the full source code of this example here : spring-autowire-sample

https://examples.javacodegeeks.com/wp-content/uploads/2015/04/spring-autowire-sample.zip
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Chapter 3

How to write Transactional Unit Tests with Spring

Spring is a great framework to develop enterprise Java web applications. It provides tons of features for us. One of them is its
TestContext Framework, which helps us to implement integration unit tests easily in our enterprise applications.

Integration unit tests may cover several layers and include ApplicationContext loading, transactional persistence operations,
security checks and so on. In this example, we will show you how to write transactional integration unit tests in your enterprise
application so that you can be sure that your data access logic or persistence operations work as expected within an active
transaction context.

Our preferred development environment is Spring Tool Suite 3.8.2 based on Eclipse 4.6.1 version. However, as we are going to
create the example as maven project, you can easily work within your own IDE as well. We are also using Spring Application
Framework 4.3.1.RELEASE along with JDK 1.8_u112, and H2 database version 1.4.192.

Let’s begin.

3.1 Create a new Maven Project

Write click on Package Explorer and select New>Maven Project to create an new maven project by skipping archetype selection.
This will create a simple maven project.
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Figure 3.1: Create New Maven Project
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Figure 3.2: Configure Maven Project

Click pom.xml in the project root folder in order to open up pom.xml editor, and add maven.compiler.source and maven.compiler.target
properties with value 1.8 into it.
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Figure 3.3: Click pom.xml to edit

3.2 Add necessary dependencies in your project

Add following dependencies into your pom.xml. You can make use of pom.xml editor you opened up in the previous step.

<dependency>
<groupId>com.h2database</groupId>
<artifactId>h2</artifactId>
<version>1.4.192</version>

</dependency>
<dependency>

<groupId>org.springframework</groupId>
<artifactId>spring-test</artifactId>
<version>4.3.1.RELEASE</version>

</dependency>
<dependency>

<groupId>org.springframework</groupId>
<artifactId>spring-context</artifactId>
<version>4.3.1.RELEASE</version>

</dependency>
<dependency>

<groupId>org.springframework</groupId>
<artifactId>spring-jdbc</artifactId>
<version>4.3.1.RELEASE</version>

</dependency>
<dependency>

<groupId>log4j</groupId>
<artifactId>log4j</artifactId>
<version>1.2.17</version>
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</dependency>
<dependency>

<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>4.12</version>
<scope>test</scope>

</dependency>

Figure 3.4: Add Maven Dependencies
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Figure 3.5: Add a New Dependency

You can either add those dependencies via add Dependency dialog, or switch into source view of pom.xml and copy all of them
into section. After this step, added dependencies should have been listed as follows.
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Figure 3.6: Maven Added Dependencies

Finally perform a project update by right clicking the project and then clicking “Update Project” through Maven>Update
Project. . .



Spring Framework Cookbook 23 / 184

Figure 3.7: Update Maven Project
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At this point, you are ready to work within the project.

3.3 Create log4j.xml file in your project

The first step is to create log4j.xml file under src/main/resources folder with the following content. It will help us to see log
messages produced by Spring during execution of test methods and trace what is going on during those executions.

log4j.xml

<?xml version="1.0" encoding="UTF-8" ?>
<!DOCTYPE log4j:configuration PUBLIC "-//LOG4J" "log4j.dtd">
<log4j:configuration xmlns:log4j="https://jakarta.apache.org/log4j/">

<appender name="CONSOLE" class="org.apache.log4j.ConsoleAppender">
<layout class="org.apache.log4j.EnhancedPatternLayout">

<param name="ConversionPattern"
value="%d{HH:mm:ss,SSS} - %p - %C{1.}.%M(%L): %m%n" />

</layout>
</appender>

<logger name="org.springframework">
<level value="DEBUG" />

</logger>

<root>
<level value="INFO" />

<appender-ref ref="CONSOLE" />

</root>

</log4j:configuration>

3.4 Prepare DDL and DML scripts to initialize database

Create schema.sql and data.sql files within src/main/resources with the following contents.

schema.sql

CREATE SEQUENCE PUBLIC.T_PERSON_SEQUENCE START WITH 1;

CREATE CACHED TABLE PUBLIC.T_PERSON(
ID BIGINT NOT NULL,
FIRST_NAME VARCHAR(255),
LAST_NAME VARCHAR(255)

);
ALTER TABLE PUBLIC.T_PERSON ADD CONSTRAINT PUBLIC.CONSTRAINT_PERSON_PK PRIMARY KEY(ID);

data.sql

INSERT INTO T_PERSON (ID,FIRST_NAME,LAST_NAME) VALUES (T_PERSON_SEQUENCE.NEXTVAL, ’John’,’  -
Doe’);

INSERT INTO T_PERSON (ID,FIRST_NAME,LAST_NAME) VALUES (T_PERSON_SEQUENCE.NEXTVAL, ’Joe’,’  -
Doe’);
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3.5 Write Domain Class, Service and DAO Beans

We are going to create a simple domain class with name Person as follows. It has only three attributes, id, firstName and
lastName, and accessor methods for them.

Person.java

package com.example.model;

public class Person {
private Long id;
private String firstName;
private String lastName;
public Long getId() {

return id;
}
public void setId(Long id) {

this.id = id;
}
public String getFirstName() {

return firstName;
}
public void setFirstName(String firstName) {

this.firstName = firstName;
}
public String getLastName() {

return lastName;
}
public void setLastName(String lastName) {

this.lastName = lastName;
}

}

We also create Service and DAO classes as follows, in order to perform simple persistence operations with our domain model.
package com.example.dao;

PersonDao.java

import com.example.model.Person;

public interface PersonDao {
public Person findById(Long id);
public void create(Person person);
public void update(Person person);
public void delete(Long id);

}

PersonDao is a simple interface which defines basic persistence operations over Person instances like findById, create a new
Person, update or delete an existing one.

JdbcPersonDao.java

package com.example.dao;

import java.sql.ResultSet;
import java.sql.SQLException;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.jdbc.core.JdbcTemplate;
import org.springframework.jdbc.core.RowMapper;
import org.springframework.stereotype.Repository;
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import com.example.model.Person;

@Repository
public class JdbcPersonDao implements PersonDao {

private JdbcTemplate jdbcTemplate;

@Autowired
public void setJdbcTemplate(JdbcTemplate jdbcTemplate) {

this.jdbcTemplate = jdbcTemplate;
}

@Override
public Person findById(Long id) {

return jdbcTemplate.queryForObject("select first_name, last_name from  -
t_person where id = ?",

new RowMapper() {

@Override
public Person mapRow(ResultSet rs, int rowNum)  -

throws SQLException {
Person person = new Person();
person.setId(id);
person.setFirstName(rs.getString("  -

first_name"));
person.setLastName(rs.getString("last_name"  -

));
return person;

}
}, id);

}

@Override
public void create(Person person) {

jdbcTemplate.update("insert into t_person(id,first_name,last_name) values(  -
t_person_sequence.nextval,?,?)",

person.getFirstName(), person.getLastName());
}

@Override
public void update(Person person) {

jdbcTemplate.update("update t_person set first_name = ?, last_name = ?  -
where id = ?", person.getFirstName(),

person.getLastName(), person.getId());
}

@Override
public void delete(Long id) {

jdbcTemplate.update("delete from t_person where id = ?", id);
}

}

JdbcPersonDao is an implementation of PersonDao interface which employs NamedParameterJdbcTemplate bean of Spring in
order to implement persistence operations via JDBC API.

PersonService.java

package com.example.service;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Service;
import org.springframework.transaction.annotation.Transactional;
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import com.example.dao.PersonDao;
import com.example.model.Person;

@Service
@Transactional
public class PersonService {

private PersonDao personDao;

@Autowired
public void setPersonDao(PersonDao personDao) {

this.personDao = personDao;
}

public Person findById(Long id) {
return personDao.findById(id);

}

public void create(Person person) {
personDao.create(person);

}

public void update(Person person) {
personDao.update(person);

}

public void delete(Long id) {
personDao.delete(id);

}
}

PersonService is a transactional service which uses PersonDao bean in order to perform persistence operations. Its role is simply
delegating to its DAO bean apart from being transactional in this context.

3.6 Configure Spring ApplicationContext

Write click onver src/main/resources and create a new Spring Bean Definition File through “New>Spring Bean Configuration
File”. Make sure you select context, tx and jdbc namespaces as you create the configuration file.

spring-beans.xml

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="https://www.springframework.org/schema/beans"

xmlns:xsi="https://www.w3.org/2001/XMLSchema-instance"
xmlns:jdbc="https://www.springframework.org/schema/jdbc"
xmlns:tx="https://www.springframework.org/schema/tx"
xmlns:context="https://www.springframework.org/schema/context"
xsi:schemaLocation="https://www.springframework.org/schema/jdbc https://www.  -

springframework.org/schema/jdbc/spring-jdbc-4.3.xsd
https://www.springframework.org/schema/beans https://www.springframework.  -

org/schema/beans/spring-beans.xsd
https://www.springframework.org/schema/context https://www.springframework.  -

org/schema/context/spring-context-4.3.xsd
https://www.springframework.org/schema/tx https://www.springframework.org/  -

schema/tx/spring-tx-4.3.xsd">

<context:component-scan base-package="com.example"/>

<tx:annotation-driven/>
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<bean id="transactionManager" class="org.springframework.jdbc.datasource.  -
DataSourceTransactionManager">

<property name="dataSource" ref="dataSource"/>
</bean>

<jdbc:embedded-database type="H2" id="dataSource">
<jdbc:script location="classpath:/schema.sql"/>
<jdbc:script location="classpath:/data.sql"/>

</jdbc:embedded-database>

<bean id="jdbcTemplate" class="org.springframework.jdbc.core.JdbcTemplate">
<property name="dataSource" ref="dataSource"/>

</bean>
</beans>

3.7 Write a transactional integration unit test

PersonServiceIntegrationTests.java

package com.example;

import org.junit.Assert;
import org.junit.Test;
import org.junit.runner.RunWith;
import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.jdbc.core.JdbcTemplate;
import org.springframework.test.context.ContextConfiguration;
import org.springframework.test.context.junit4.SpringJUnit4ClassRunner;
import org.springframework.transaction.annotation.Transactional;

import com.example.model.Person;
import com.example.service.PersonService;

@RunWith(SpringJUnit4ClassRunner.class)
@Transactional
@ContextConfiguration("classpath:/spring-beans.xml")
public class PersonServiceIntegrationTests {

@Autowired
private PersonService personService;

@Autowired
private JdbcTemplate jdbcTemplate;

@Test
public void shouldCreateNewPerson() {

Person person = new Person();
person.setFirstName("Kenan");
person.setLastName("Sevindik");

long countBeforeInsert = jdbcTemplate.queryForObject("select count(*) from  -
t_person", Long.class);

Assert.assertEquals(2, countBeforeInsert);

personService.create(person);

long countAfterInsert = jdbcTemplate.queryForObject("select count(*) from  -
t_person", Long.class);

Assert.assertEquals(3, countAfterInsert);
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}

@Test
public void shouldDeleteNewPerson() {

long countBeforeDelete = jdbcTemplate.queryForObject("select count(*) from  -
t_person", Long.class);

Assert.assertEquals(2, countBeforeDelete);

personService.delete(1L);

long countAfterDelete = jdbcTemplate.queryForObject("select count(*) from  -
t_person", Long.class);

Assert.assertEquals(1, countAfterDelete);
}

@Test
public void shouldFindPersonsById() {

Person person = personService.findById(1L);

Assert.assertNotNull(person);
Assert.assertEquals("John", person.getFirstName());
Assert.assertEquals("Doe", person.getLastName());

}
}

Above test methods test creation of a new Person instance, deletion of an existing one and finding by its id. @RunWith annotation
belongs to Junit, and is used to tell IDE which Runner class, SpringJUnit4ClassRunner.class in this case, to use to run test methods
defined in the class. SpringJUnit4ClassRunner creates an ApplicationContext by loading Spring bean configuration files listed
in @ContextConfiguration("classpath:/spring-beans.xml") annotation. It is possible to use Java Configuration classes as well,
however, I preferred to follow classical XML way in this example. After creation of ApplicationContext, dependencies specified
in the test class are autowired for use within test methods. @Transactional annotation tells SpringJUnit4ClassRunner that all test
methods defined in this class must be run within an active transaction context.

Therefore, SpringJUnit4ClassRunner starts a new transaction at the beginning of each test method execution, and then rolls
back it at the end. The reason to rollback instead of commit is that those changes performed on the database within each test
method should not adversely affect execution of other integration tests. However, any service method call which expects an
active transaction to work during its execution is satisfied with that active transaction spanning the test method. It is possible to
see how transaction is created and then rolled back from the log messages shown below.

3.8 Run the tests and observe the results

Right click over the test class, and run it with JUnit. You should have seen all JUnit tests passed as follows.

Figure 3.8: JUnit Test Results
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When you click over the console tab, you should have seen log messages similar to the following.

17:51:24,230 - DEBUG - o.s.t.c.t.TransactionalTestExecutionListener.beforeTestMethod(183):  -
Explicit transaction definition [PROPAGATION_REQUIRED,ISOLATION_DEFAULT; ’’] found for  -
test context [DefaultTestContext@3e6fa38a testClass = PersonServiceIntegrationTests,  -
testInstance = com.example.PersonServiceIntegrationTests@6a4f787b, testMethod =  -
shouldCreateNewPerson@PersonServiceIntegrationTests, testException = [null],  -
mergedContextConfiguration = [MergedContextConfiguration@66a3ffec testClass =  -
PersonServiceIntegrationTests, locations = ’{classpath:/spring-beans.xml}’, classes = ’  -
{}’, contextInitializerClasses = ’[]’, activeProfiles = ’{}’, propertySourceLocations =  -
’{}’, propertySourceProperties = ’{}’, contextCustomizers = set[[empty]], contextLoader  -
= ’org.springframework.test.context.support.DelegatingSmartContextLoader’, parent = [  -
null]]]

17:51:24,230 - DEBUG - o.s.t.c.t.TransactionalTestExecutionListener.  -
retrieveConfigurationAttributes(476): Retrieved @TransactionConfiguration [null] for  -
test class [com.example.PersonServiceIntegrationTests].

17:51:24,230 - DEBUG - o.s.t.c.t.TransactionalTestExecutionListener.  -
retrieveConfigurationAttributes(483): Using TransactionConfigurationAttributes [  -
TransactionConfigurationAttributes@5167f57d transactionManagerName = ’’, defaultRollback  -

= true] for test class [com.example.PersonServiceIntegrationTests].
17:51:24,230 - DEBUG - o.s.t.c.c.DefaultCacheAwareContextLoaderDelegate.loadContext(129):  -

Retrieved ApplicationContext from cache with key [[MergedContextConfiguration@66a3ffec  -
testClass = PersonServiceIntegrationTests, locations = ’{classpath:/spring-beans.xml}’,  -
classes = ’{}’, contextInitializerClasses = ’[]’, activeProfiles = ’{}’,  -
propertySourceLocations = ’{}’, propertySourceProperties = ’{}’, contextCustomizers =  -
set[[empty]], contextLoader = ’org.springframework.test.context.support.  -
DelegatingSmartContextLoader’, parent = [null]]]

17:51:24,230 - DEBUG - o.s.t.c.c.DefaultContextCache.logStatistics(290): Spring test  -
ApplicationContext cache statistics: [DefaultContextCache@2fb0623e size = 1, maxSize =  -
32, parentContextCount = 0, hitCount = 1, missCount = 1]

17:51:24,231 - DEBUG - o.s.b.f.s.AbstractBeanFactory.doGetBean(251): Returning cached  -
instance of singleton bean ’transactionManager’

17:51:24,231 - DEBUG - o.s.t.c.t.TransactionalTestExecutionListener.isRollback(426): No  -
method-level @Rollback override: using default rollback [true] for test context [  -
DefaultTestContext@3e6fa38a testClass = PersonServiceIntegrationTests, testInstance =  -
com.example.PersonServiceIntegrationTests@6a4f787b, testMethod =  -
shouldCreateNewPerson@PersonServiceIntegrationTests, testException = [null],  -
mergedContextConfiguration = [MergedContextConfiguration@66a3ffec testClass =  -
PersonServiceIntegrationTests, locations = ’{classpath:/spring-beans.xml}’, classes = ’  -
{}’, contextInitializerClasses = ’[]’, activeProfiles = ’{}’, propertySourceLocations =  -
’{}’, propertySourceProperties = ’{}’, contextCustomizers = set[[empty]], contextLoader  -
= ’org.springframework.test.context.support.DelegatingSmartContextLoader’, parent = [  -
null]]].

17:51:24,232 - DEBUG - o.s.t.s.AbstractPlatformTransactionManager.getTransaction(367):  -
Creating new transaction with name [com.example.PersonServiceIntegrationTests.  -
shouldCreateNewPerson]: PROPAGATION_REQUIRED,ISOLATION_DEFAULT; ’’

17:51:24,233 - DEBUG - o.s.j.d.SimpleDriverDataSource.getConnectionFromDriver(138):  -
Creating new JDBC Driver Connection to [jdbc:h2:mem:dataSource;DB_CLOSE_DELAY=-1;  -
DB_CLOSE_ON_EXIT=false]

17:51:24,233 - DEBUG - o.s.j.d.DataSourceTransactionManager.doBegin(206): Acquired  -
Connection [conn1: url=jdbc:h2:mem:dataSource user=SA] for JDBC transaction

17:51:24,234 - DEBUG - o.s.j.d.DataSourceTransactionManager.doBegin(223): Switching JDBC  -
Connection [conn1: url=jdbc:h2:mem:dataSource user=SA] to manual commit

17:51:24,234 - INFO - o.s.t.c.t.TransactionContext.startTransaction(101): Began transaction  -
(1) for test context [DefaultTestContext@3e6fa38a testClass =  -

PersonServiceIntegrationTests, testInstance = com.example.  -
PersonServiceIntegrationTests@6a4f787b, testMethod =  -
shouldCreateNewPerson@PersonServiceIntegrationTests, testException = [null],  -
mergedContextConfiguration = [MergedContextConfiguration@66a3ffec testClass =  -
PersonServiceIntegrationTests, locations = ’{classpath:/spring-beans.xml}’, classes = ’  -
{}’, contextInitializerClasses = ’[]’, activeProfiles = ’{}’, propertySourceLocations =  -
’{}’, propertySourceProperties = ’{}’, contextCustomizers = set[[empty]], contextLoader  -
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= ’org.springframework.test.context.support.DelegatingSmartContextLoader’, parent = [  -
null]]]; transaction manager [org.springframework.jdbc.datasource.  -
DataSourceTransactionManager@2eea88a1]; rollback [true]

17:51:24,236 - DEBUG - o.s.j.c.JdbcTemplate.query(451): Executing SQL query [select count  -
(*) from t_person]

17:51:24,253 - DEBUG - o.s.b.f.s.AbstractBeanFactory.doGetBean(251): Returning cached  -
instance of singleton bean ’transactionManager’

17:51:24,253 - DEBUG - o.s.t.s.AbstractPlatformTransactionManager.handleExistingTransaction  -
(476): Participating in existing transaction

17:51:24,273 - DEBUG - o.s.j.c.JdbcTemplate.update(869): Executing prepared SQL update
17:51:24,274 - DEBUG - o.s.j.c.JdbcTemplate.execute(616): Executing prepared SQL statement  -

[insert into t_person(id,first_name,last_name) values(t_person_sequence.nextval,?,?)]
17:51:24,279 - DEBUG - o.s.j.c.JdbcTemplate$2.doInPreparedStatement(879): SQL update  -

affected 1 rows
17:51:24,279 - DEBUG - o.s.j.c.JdbcTemplate.query(451): Executing SQL query [select count  -

(*) from t_person]
17:51:24,281 - DEBUG - o.s.t.s.AbstractPlatformTransactionManager.processRollback(851):  -

Initiating transaction rollback
17:51:24,281 - DEBUG - o.s.j.d.DataSourceTransactionManager.doRollback(284): Rolling back  -

JDBC transaction on Connection [conn1: url=jdbc:h2:mem:dataSource user=SA]
17:51:24,283 - DEBUG - o.s.j.d.DataSourceTransactionManager.doCleanupAfterCompletion(327):  -

Releasing JDBC Connection [conn1: url=jdbc:h2:mem:dataSource user=SA] after transaction
17:51:24,283 - DEBUG - o.s.j.d.DataSourceUtils.doReleaseConnection(327): Returning JDBC  -

Connection to DataSource
17:51:24,283 - INFO - o.s.t.c.t.TransactionContext.endTransaction(136): Rolled back  -

transaction for test context [DefaultTestContext@3e6fa38a testClass =  -
PersonServiceIntegrationTests, testInstance = com.example.  -
PersonServiceIntegrationTests@6a4f787b, testMethod =  -
shouldCreateNewPerson@PersonServiceIntegrationTests, testException = [null],  -
mergedContextConfiguration = [MergedContextConfiguration@66a3ffec testClass =  -
PersonServiceIntegrationTests, locations = ’{classpath:/spring-beans.xml}’, classes = ’  -
{}’, contextInitializerClasses = ’[]’, activeProfiles = ’{}’, propertySourceLocations =  -
’{}’, propertySourceProperties = ’{}’, contextCustomizers = set[[empty]], contextLoader  -
= ’org.springframework.test.context.support.DelegatingSmartContextLoader’, parent = [  -
null]]].

Sometimes, you may need test executions to commit, instead of rollback so that you can connect to database, and observe the
changes performed there, or you may employ integration unit tests for populating database with sample data. You can place
either @Rollback(false) or @Commit annotations either on method or class level so that transaction commits instead of rollback.

3.9 Summary

In this example, we created a maven project, implemented several classes to perform persistence operations using JDBC API
within it, and wrote an integration unit test in order to check whether those classes perform necessary persistence related opera-
tions as expected within an active transaction.

3.10 Download the Source Code

Download

You can download the full source code of this example here: HowToWriteTransactionalTestsInSpring

https://examples.javacodegeeks.com/wp-content/uploads/2016/11/HowToWriteTransactionalTestsInSpring.zip


Spring Framework Cookbook 32 / 184

Chapter 4

Spring Framework JMSTemplate Example

In order to send or receive messages through JMS, we need a connection to JMS provider, obtain session, create destination
creation, the JMS API involved becomes too verbose and repetitive. JmsTemplate is a helper class that simplifies receiving
and sending of messages through JMS and gets rid of the boilerplate code.

JmsTemplate simplifies the development efforts on constructing the message to send or processing messages that are received
through synchronous JMS access code.

Let’s start with a simple example and then re-factor it to use JmsTemplate

4.1 Dependencies

In order to send and receive JMS messages to and from a JMS message broker, we need to include the message service library.
In this example we are using activeMq so our pom.xml will have dependencies related to spring as well as activeMQ.

pom.xml:

<project xmlns="https://maven.apache.org/POM/4.0.0" xmlns:xsi="https://www.w3.org/2001/  -
XMLSchema-instance"

xsi:schemaLocation="https://maven.apache.org/POM/4.0.0 https://maven.apache.org/xsd  -
/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>
<groupId>com.javacodegeeks.camel</groupId>
<artifactId>springQuartzScheduler</artifactId>
<version>0.0.1-SNAPSHOT</version>
<dependencies>

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-core</artifactId>
<version>4.1.5.RELEASE</version>

</dependency>
<dependency>

<groupId>org.springframework</groupId>
<artifactId>spring-context</artifactId>
<version>4.1.5.RELEASE</version>

</dependency>
<dependency>

<groupId>org.springframework</groupId>
<artifactId>spring-jms</artifactId>
<version>4.1.5.RELEASE</version>

</dependency>
<dependency>

<groupId>org.apache.activemq</groupId>
<artifactId>activemq-all</artifactId>
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<version>5.12.0</version>
</dependency>

</dependencies>

</project>

4.2 Sending and Receiving Messages without JmsTemplate

We will first start with an example of producer and consumer that works without the use of JMS Template.

We first need to start the broker. We are using ActiveMQ which acts as the JMS Provider.

BrokerLauncher:

package com.javacodegeeks.spring.jms;

import java.net.URI;
import java.net.URISyntaxException;

import org.apache.activemq.broker.BrokerFactory;
import org.apache.activemq.broker.BrokerService;

public class BrokerLauncher {
public static void main(String[] args) throws URISyntaxException, Exception {

BrokerService broker = BrokerFactory.createBroker(new URI(
"broker:(tcp://localhost:61616)"));

broker.start();
}

}

Output:

INFO | JMX consoles can connect to service:jmx:rmi:///jndi/rmi://localhost:1099/jmxrmi
INFO | PListStore:[C:\javacodegeeks_ws\springJmsTemplateExample\activemq-data\localhost\  -

tmp_storage] started
INFO | Using Persistence Adapter: KahaDBPersistenceAdapter[C:\javacodegeeks_ws\  -

springJmsTemplateExample\activemq-data\localhost\KahaDB]
INFO | Apache ActiveMQ 5.12.0 (localhost, ID:INMAA1-L1005-59525-1448470360347-0:1) is  -

starting
INFO | Listening for connections at: tcp://127.0.0.1:61616
INFO | Connector tcp://127.0.0.1:61616 started
INFO | Apache ActiveMQ 5.12.0 (localhost, ID:INMAA1-L1005-59525-1448470360347-0:1) started
INFO | For help or more information please see: https://activemq.apache.org
WARN | Store limit is 102400 mb (current store usage is 0 mb). The data directory: C:\  -

javacodegeeks_ws\springJmsTemplateExample\activemq-data\localhost\KahaDB only has 29337  -
mb of usable space - resetting to maximum available disk space: 29337 mb

WARN | Temporary Store limit is 51200 mb, whilst the temporary data directory: C:\  -
javacodegeeks_ws\springJmsTemplateExample\activemq-data\localhost\tmp_storage only has  -
29337 mb of usable space - resetting to maximum available 29337 mb.

Here is the producer bean. You can see we need to create connection factory, get the connection, session, create destination etc.

JmsProducer:

package com.javacodegeeks.spring.jms;

import java.net.URISyntaxException;

import javax.jms.Connection;
import javax.jms.ConnectionFactory;
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import javax.jms.Message;
import javax.jms.MessageProducer;
import javax.jms.Queue;
import javax.jms.Session;

import org.apache.activemq.ActiveMQConnectionFactory;

public class JmsProducer {
public static void main(String[] args) throws URISyntaxException, Exception {

Connection connection = null;
try {

// Producer
ConnectionFactory connectionFactory = new ActiveMQConnectionFactory  -

(
"tcp://localhost:61616");

connection = connectionFactory.createConnection();
Session session = connection.createSession(false,

Session.AUTO_ACKNOWLEDGE);
Queue queue = session.createQueue("customerQueue");
MessageProducer producer = session.createProducer(queue);
String payload = "SomeTask";
Message msg = session.createTextMessage(payload);
System.out.println("Sending text ’" + payload + "’");
producer.send(msg);
session.close();

} finally {
if (connection != null) {

connection.close();
}

}
}

}

Output:

Sending text ’SomeTask’

Consumer also needs a connection factory, connection, session and destination objects just like its counterpart.

JmsConsumer:

package com.javacodegeeks.spring.jms;

import java.net.URISyntaxException;

import javax.jms.Connection;
import javax.jms.ConnectionFactory;
import javax.jms.MessageConsumer;
import javax.jms.Queue;
import javax.jms.Session;
import javax.jms.TextMessage;

import org.apache.activemq.ActiveMQConnectionFactory;

public class JmsConsumer {
public static void main(String[] args) throws URISyntaxException, Exception {

Connection connection = null;
ConnectionFactory connectionFactory = new ActiveMQConnectionFactory(

"tcp://localhost:61616");
connection = connectionFactory.createConnection();
connection.start();
Session session = connection.createSession(false,
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Session.AUTO_ACKNOWLEDGE);
try {

Queue queue = session.createQueue("customerQueue");

// Consumer
MessageConsumer consumer = session.createConsumer(queue);
TextMessage textMsg = (TextMessage) consumer.receive();
System.out.println(textMsg);
System.out.println("Received: " + textMsg.getText());

} finally {
if (session != null) {

session.close();
}
if (connection != null) {

connection.close();
}

}
}

}

Output:

ActiveMQTextMessage {commandId = 5, responseRequired = true, messageId = ID:INMAA1-L1005  -
-59616-1448470447765-1:1:1:1:1, originalDestination = null, originalTransactionId = null  -
, producerId = ID:INMAA1-L1005-59616-1448470447765-1:1:1:1, destination = queue://  -
customerQueue, transactionId = null, expiration = 0, timestamp = 1448470448008, arrival  -
= 0, brokerInTime = 1448470448010, brokerOutTime = 1448470613044, correlationId = null,  -
replyTo = null, persistent = true, type = null, priority = 4, groupID = null,  -
groupSequence = 0, targetConsumerId = null, compressed = false, userID = null, content =  -

org.apache.activemq.util.ByteSequence@d7b1517, marshalledProperties = null,  -
dataStructure = null, redeliveryCounter = 1, size = 0, properties = null,  -
readOnlyProperties = true, readOnlyBody = true, droppable = false,  -
jmsXGroupFirstForConsumer = false, text = SomeTask}

Received: SomeTask

4.3 Configuring JmsTemplate

JmsTemplate takes care of creating a connection, obtaining a session, and the actual sending and receiving of messages. Let’s
configure JmsTemplate.

To use JmsTemplate, we’ll need to declare it as a bean in the Spring configuration XML.

<bean id="jmsTemplate" class="org.springframework.jms.core.JmsTemplate">
<property name="connectionFactory" ref="connectionFactory" />
<property name="receiveTimeout" value="10000" />

</bean>

JmsTemplate is only a helper class so it still needs to know how to get connections to the message broker.

ConnectionFactory bean is configured and JmsTemplate refers to the configured connection factory bean.

<bean id="connectionFactory" class="org.apache.activemq.ActiveMQConnectionFactory">
<property name="brokerURL" value="tcp://localhost:61616" />

</bean>

applicationContext.xml:

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="https://www.springframework.org/schema/beans"

xmlns:xsi="https://www.w3.org/2001/XMLSchema-instance"
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xsi:schemaLocation="https://www.springframework.org/schema/beans https://www.  -
springframework.org/schema/beans/spring-beans.xsd">

<bean id="connectionFactory" class="org.apache.activemq.ActiveMQConnectionFactory">
<property name="brokerURL" value="tcp://localhost:61616" />

</bean>
<bean id="messageDestination" class="org.apache.activemq.command.ActiveMQQueue">

<constructor-arg value="messageQueue1" />
</bean>
<bean id="jmsTemplate" class="org.springframework.jms.core.JmsTemplate">

<property name="connectionFactory" ref="connectionFactory" />
<property name="receiveTimeout" value="10000" />

</bean>

<bean id="springJmsProducer" class="com.javacodegeeks.spring.jms.SpringJmsProducer"  -
>

<property name="destination" ref="messageDestination" />
<property name="jmsTemplate" ref="jmsTemplate" />

</bean>

<bean id="springJmsConsumer" class="com.javacodegeeks.spring.jms.SpringJmsConsumer"  -
>

<property name="destination" ref="messageDestination" />
<property name="jmsTemplate" ref="jmsTemplate" />

</bean>
</beans>

If you have noticed in the spring XML file above, we have also configured the producer and consumer bean. Both consumer and
produce beans need JmsTemplate bean and the destination. JMS Destination is the queue the message will be sent to.

<bean id="messageDestination" class="org.apache.activemq.command.ActiveMQQueue">
<constructor-arg value="messageQueue1" />

</bean>

The destination bean is injected through setter injection to both the producer and consumer beans.

4.4 Using JMSTemplate to produce messages

Let’s now look into the producer bean’s sendMessage(msg) method. It in turn calls JmsTemplate.send() method.
The first parameter to the send() method is the name of the JMS Destination that the message will be sent to and the second
parameter is an implementation of MessageCreator which contains the callback method createMessage() that JmsTe
mplate will use to construct the message that will be sent. Since JmsTemplate has access to the JMS provider’s connection
factory, it takes care of obtaining a JMS connection and session and will send the message on behalf of the sender.

SpringJmsProducer:

package com.javacodegeeks.spring.jms;

import javax.jms.Destination;
import javax.jms.JMSException;
import javax.jms.Message;
import javax.jms.Session;

import org.springframework.jms.core.JmsTemplate;
import org.springframework.jms.core.MessageCreator;

public class SpringJmsProducer {
private JmsTemplate jmsTemplate;
private Destination destination;
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public JmsTemplate getJmsTemplate() {
return jmsTemplate;

}

public void setJmsTemplate(JmsTemplate jmsTemplate) {
this.jmsTemplate = jmsTemplate;

}

public Destination getDestination() {
return destination;

}

public void setDestination(Destination destination) {
this.destination = destination;

}

public void sendMessage(final String msg) {
System.out.println("Producer sends " + msg);
jmsTemplate.send(destination, new MessageCreator() {

public Message createMessage(Session session) throws JMSException {
return session.createTextMessage(msg);

}});
}

}

We have seen the producer, let’s now look into the consumer code and see how we can make use of JmsTemplate.

4.5 Using JMSTemplate to consume messages

In order to receive the message, we need to call JmsTemplate.receive(destination) method which takes in the
destination. One can also call just the receive() method without any destination in which case the default destination will
be used. We will see in our next section how one can configure a default destination. JmsTemplate will make use of the
connection factory to obtain the connection and session object.

receive() will block until a message appears on the destination, waiting forever. Its a good practice to specify a receive
timeout instead so that receive() call returns back after the specified time out. receiveTimeout property is used to set
the timeout.

<bean id="jmsTemplate" class="org.springframework.jms.core.JmsTemplate">
<property name="connectionFactory" ref="connectionFactory" />
<property name="receiveTimeout" value="10000" />

</bean>

SpringJmsConsumer:

package com.javacodegeeks.spring.jms;

import javax.jms.Destination;
import javax.jms.JMSException;
import javax.jms.TextMessage;

import org.springframework.jms.core.JmsTemplate;

public class SpringJmsConsumer {
private JmsTemplate jmsTemplate;
private Destination destination;

public JmsTemplate getJmsTemplate() {
return jmsTemplate;

}
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public void setJmsTemplate(JmsTemplate jmsTemplate) {
this.jmsTemplate = jmsTemplate;

}

public Destination getDestination() {
return destination;

}

public void setDestination(Destination destination) {
this.destination = destination;

}

public String receiveMessage() throws JMSException {
TextMessage textMessage = (TextMessage) jmsTemplate.receive(destination);
return textMessage.getText();

}
}

4.6 Complete JmsTemplate example to send/receive messages

Let’s now combine the producer and consumer to send and receive message.

• Make sure the broker is started.

• First we load the application context.

• Next, we get the producer bean from the spring container.

• We use the producer bean to send messages.

• Next, we load the consumer bean.

• We will then use the consumer bean to receive messages.

SpringJmsTemplateExample:

package com.javacodegeeks.spring.jms;

import java.net.URISyntaxException;

import org.springframework.context.support.ClassPathXmlApplicationContext;

public class SpringJmsTemplateExample {
public static void main(String[] args) throws URISyntaxException, Exception {

ClassPathXmlApplicationContext context = new ClassPathXmlApplicationContext  -
(

"applicationContext.xml");

try {
SpringJmsProducer springJmsProducer = (SpringJmsProducer) context

.getBean("springJmsProducer");
springJmsProducer.sendMessage("SomeTask");

SpringJmsConsumer springJmsConsumer = (SpringJmsConsumer) context
.getBean("springJmsConsumer");

System.out.println("Consumer receives " + springJmsConsumer.  -
receiveMessage());

} finally {
context.close();
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}
}

}

Output:

Producer sends SomeTask
Consumer receives SomeTask

4.7 JmsTemplate with Default destination

If our scenario demands of a default destination then we can avoid explicitly injecting destination separately to each producer
and consumer bean and instead inject it into JmsTemplate bean. We can do this using the property`defaultDestination`.

<bean id="jmsTemplate" class="org.springframework.jms.core.JmsTemplate">
<property name="connectionFactory" ref="connectionFactory" />
<property name="receiveTimeout" value="10000" />
<property name="defaultDestination" ref="messageDestination" />

</bean>

We can remove the destination properties from the producer and consumer bean declarations.

appContextWithDefaultDestin.xml:

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="https://www.springframework.org/schema/beans"

xmlns:xsi="https://www.w3.org/2001/XMLSchema-instance"
xsi:schemaLocation="https://www.springframework.org/schema/beans https://www.  -

springframework.org/schema/beans/spring-beans.xsd">

<bean id="connectionFactory" class="org.apache.activemq.ActiveMQConnectionFactory">
<property name="brokerURL" value="tcp://localhost:61616" />

</bean>
<bean id="messageDestination" class="org.apache.activemq.command.ActiveMQQueue">

<constructor-arg value="messageQueue1" />
</bean>
<bean id="jmsTemplate" class="org.springframework.jms.core.JmsTemplate">

<property name="connectionFactory" ref="connectionFactory" />
<property name="receiveTimeout" value="10000" />
<property name="defaultDestination" ref="messageDestination" />

</bean>

<bean id="springJmsProducer" class="com.javacodegeeks.spring.jms.SpringJmsProducer"  -
>

<property name="jmsTemplate" ref="jmsTemplate" />
</bean>

<bean id="springJmsConsumer" class="com.javacodegeeks.spring.jms.SpringJmsConsumer"  -
>

<property name="jmsTemplate" ref="jmsTemplate" />
</bean>

</beans>

Since the JmsTemplate has reference to a default destination, we can simply call jmsTemplate.send(messageCrea
tor) without passing in the destination. This form of the send() method only takes a MessageCreator object. With no
destination specified, JmsTemplate will assume that you want the message sent to the default destination.

SpringJmsProducer:
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package com.javacodegeeks.spring.jms;

import javax.jms.Destination;
import javax.jms.JMSException;
import javax.jms.Message;
import javax.jms.Session;

import org.springframework.jms.core.JmsTemplate;
import org.springframework.jms.core.MessageCreator;

public class SpringJmsProducer {
private JmsTemplate jmsTemplate;
private Destination destination;

public JmsTemplate getJmsTemplate() {
return jmsTemplate;

}

public void setJmsTemplate(JmsTemplate jmsTemplate) {
this.jmsTemplate = jmsTemplate;

}

public Destination getDestination() {
return destination;

}

public void setDestination(Destination destination) {
this.destination = destination;

}

public void sendMessage(final String msg) {
System.out.println("Producer sends " + msg);
if (destination == null) {

jmsTemplate.send(new MessageCreator() {
public Message createMessage(Session session)

throws JMSException {
return session.createTextMessage(msg);

}
});

} else {
jmsTemplate.send(destination, new MessageCreator() {

public Message createMessage(Session session)
throws JMSException {

return session.createTextMessage(msg);
}

});
}

}
}

Likewise, the consumer bean is modified to call jmsTemplate.receive() which doesn’t take any destination value.

SpringJmsConsumer:

package com.javacodegeeks.spring.jms;

import javax.jms.Destination;
import javax.jms.JMSException;
import javax.jms.TextMessage;

import org.springframework.jms.core.JmsTemplate;
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public class SpringJmsConsumer {
private JmsTemplate jmsTemplate;
private Destination destination;

public JmsTemplate getJmsTemplate() {
return jmsTemplate;

}

public void setJmsTemplate(JmsTemplate jmsTemplate) {
this.jmsTemplate = jmsTemplate;

}

public Destination getDestination() {
return destination;

}

public void setDestination(Destination destination) {
this.destination = destination;

}

public String receiveMessage() throws JMSException {
TextMessage textMessage;
if (destination == null) {

textMessage = (TextMessage) jmsTemplate.receive();
} else {

textMessage = (TextMessage) jmsTemplate.receive(destination);
}
return textMessage.getText();

}
}

We will now modify our previous example of sending and receiving message through JmsTemplate so that it uses the default
destination configuration.

SpringJmsTemplateDefaultDestinExample:

package com.javacodegeeks.spring.jms;

import java.net.URISyntaxException;

import org.springframework.context.support.ClassPathXmlApplicationContext;

public class SpringJmsTemplateDefaultDestinExample {
public static void main(String[] args) throws URISyntaxException, Exception {

ClassPathXmlApplicationContext context = new ClassPathXmlApplicationContext  -
(

"appContextWithDefaultDestin.xml");

try {
SpringJmsProducer springJmsProducer = (SpringJmsProducer) context

.getBean("springJmsProducer");
springJmsProducer.sendMessage("SomeTask");

SpringJmsConsumer springJmsConsumer = (SpringJmsConsumer) context
.getBean("springJmsConsumer");

System.out.println("Consumer receives " + springJmsConsumer.  -
receiveMessage());

} finally {
context.close();

}
}

}
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Output:

Producer sends SomeTask
Consumer receives SomeTask

4.8 JmsTemplate with MessageConverter

Think of a scenario where we have to send and receive custom objects, in such cases, if you are actual payload object is different
from the custom object then you will end up with some conversion code that will manage the conversion of custom object
to JMS message Object and from JMS message object to custom object. If we have to do this at multiple points in your
application, then there is a possibility that we will end up with duplication of code. Spring supports message conversion through
its MessageConverter interface:

MessageConverter:

public interface MessageConverter {
public Message toMessage(Object object, Session session);
public Object fromMessage(Message message);

}

In our example, the custom object is a simple Person bean.

Person:

package com.javacodegeeks.spring.jms;

public class Person {
private String name;
private Integer age;
public Person(String name, Integer age) {

this.name = name;
this.age = age;

}
public String getName() {

return name;
}
public Integer getAge() {

return age;
}
public String toString() {

return "Person: name(" + name + "), age(" + age + ")";
}

}

Here is our converter which converts Person to MapMessage and manufactures Person from MapMessage. JmsTempl
ate interacts with this message converter, for sending messages, toMessage() is called to convert an object to a Message.
On the receiving the message, the fromMessage() method is called to convert an incoming Message into an Object.

PersonMessageConverter:

package com.javacodegeeks.spring.jms;

import javax.jms.JMSException;
import javax.jms.MapMessage;
import javax.jms.Message;
import javax.jms.Session;

import org.springframework.jms.support.converter.MessageConversionException;
import org.springframework.jms.support.converter.MessageConverter;
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public class PersonMessageConverter implements MessageConverter{

public Message toMessage(Object object, Session session)
throws JMSException, MessageConversionException {

Person person = (Person) object;
MapMessage message = session.createMapMessage();
message.setString("name", person.getName());
message.setInt("age", person.getAge());
return message;

}

public Object fromMessage(Message message) throws JMSException,
MessageConversionException {

MapMessage mapMessage = (MapMessage) message;
Person person = new Person(mapMessage.getString("name"), mapMessage.getInt(  -

"age"));
return person;

}

}

Instead of explicitly calling JmsTemplate.send(), we now call JmsTemplate.convertAndSend() method which
takes in the Person object itself.

SpringJmsPersonProducer:

package com.javacodegeeks.spring.jms;

import org.springframework.jms.core.JmsTemplate;

public class SpringJmsPersonProducer {

private JmsTemplate jmsTemplate;

public JmsTemplate getJmsTemplate() {
return jmsTemplate;

}

public void setJmsTemplate(JmsTemplate jmsTemplate) {
this.jmsTemplate = jmsTemplate;

}

public void sendMessage(final Person person) {
getJmsTemplate().convertAndSend(person);

}
}

Likewise, on the receiving end, we won’t need to call fromMessage() to convert the message returned from JmsTempla
te’s receive(). Instead, we’ll now call JmsTemplate.receiveAndConvert(). which receives the message from
default destination and converts the message to the custom object.

SpringJmsPersonConsumer:

package com.javacodegeeks.spring.jms;

import javax.jms.JMSException;

import org.springframework.jms.core.JmsTemplate;

public class SpringJmsPersonConsumer {

private JmsTemplate jmsTemplate;



Spring Framework Cookbook 44 / 184

public JmsTemplate getJmsTemplate() {
return jmsTemplate;

}

public void setJmsTemplate(JmsTemplate jmsTemplate) {
this.jmsTemplate = jmsTemplate;

}

public Person receiveMessage() throws JMSException {
Person person = (Person) getJmsTemplate().receiveAndConvert();
return person;

}
}

4.9 Configuring MessageConverter

Finally we have to associate the message converter with the JmsTemplate bean. Let’s configure it as a in Spring. The following
XML will handle that:

<bean id="personMessageConverter" class="com.javacodegeeks.spring.jms.  -
PersonMessageConverter" />

Next, the JmsTemplate bean needs to be fixed, we’ll wire the personMessageConverter bean into JmsTemplate’s messa
geConverter property.

appContextWithMessageConverter.xml:

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="https://www.springframework.org/schema/beans"

xmlns:xsi="https://www.w3.org/2001/XMLSchema-instance"
xsi:schemaLocation="https://www.springframework.org/schema/beans https://www.  -

springframework.org/schema/beans/spring-beans.xsd">

<bean id="connectionFactory" class="org.apache.activemq.ActiveMQConnectionFactory">
<property name="brokerURL" value="tcp://localhost:61616" />

</bean>
<bean id="messageDestination" class="org.apache.activemq.command.ActiveMQQueue">

<constructor-arg value="messageQueue1" />
</bean>

<bean id="jmsTemplate" class="org.springframework.jms.core.JmsTemplate">
<property name="connectionFactory" ref="connectionFactory" />
<property name="receiveTimeout" value="10000" />
<property name="defaultDestination" ref="messageDestination" />
<property name="messageConverter" ref="personMessageConverter" />

</bean>

<bean id="personMessageConverter" class="com.javacodegeeks.spring.jms.  -
PersonMessageConverter" />

<bean id="springJmsPersonProducer" class="com.javacodegeeks.spring.jms.  -
SpringJmsPersonProducer">

<property name="jmsTemplate" ref="jmsTemplate" />
</bean>

<bean id="springJmsPersonConsumer" class="com.javacodegeeks.spring.jms.  -
SpringJmsPersonConsumer">

<property name="jmsTemplate" ref="jmsTemplate" />
</bean>
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</beans>

Let’s now test the producer/consumer example by sending a person object.

SpringJmsMessageConverterExample:

package com.javacodegeeks.spring.jms;

import java.net.URISyntaxException;

import org.springframework.context.support.ClassPathXmlApplicationContext;

public class SpringJmsMessageConverterExample {
public static void main(String[] args) throws URISyntaxException, Exception {

ClassPathXmlApplicationContext context = new ClassPathXmlApplicationContext  -
(

"appContextWithMessageConverter.xml");

try {
SpringJmsPersonProducer springJmsProducer = (  -

SpringJmsPersonProducer) context
.getBean("springJmsPersonProducer");

Person joe = new Person("Joe", 32);
System.out.println("Sending person " + joe);
springJmsProducer.sendMessage(joe);

SpringJmsPersonConsumer springJmsConsumer = (  -
SpringJmsPersonConsumer) context

.getBean("springJmsPersonConsumer");
System.out.println("Consumer receives " + springJmsConsumer.  -

receiveMessage());
} finally {

context.close();
}

}
}

Output:

Sending person Person: name(Joe), age(32)
Consumer receives Person: name(Joe), age(32)

4.10 Download the Eclipse Project

This was an example about spring JMSTemplate.

Download

You can download the full source code of this example here: springJmsTemplateExample.zip

https://examples.javacodegeeks.com/wp-content/uploads/2015/11/springJmsTemplateExample.zip


Spring Framework Cookbook 46 / 184

Chapter 5

How to Start Developing Layered Web Applica-
tions with Spring

Spring is a great framework to develop enterprise Java web applications. It really eases life of Java developers by providing tons
of features. In this example, we will show you how to start developing layered web applications with Spring.

Our preferred development environment is Spring Tool Suite 3.8.2 based on Eclipse 4.6.1 version. However, as we are going to
create the example as maven project, you can easily work within your own IDE as well. We are also using Spring Application
Framework 4.3.1.RELEASE along with JDK 1.8_u112, Apache Tomcat 8.5.8, JSTL 1.2, and H2 database version 1.4.192.

Let’s begin.

5.1 Create a new Maven WebApp project

Write click on Package Explorer and select New>Maven Project to create an new maven project.
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Figure 5.1: create new maven project

Click Next button, and select maven-archetype-webapp from among available archetypes.
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Figure 5.2: select maven webapp archetype

Click next button again, and provide group id and artifact id values as seen in the following screenshot.
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Figure 5.3: configure maven webapp project

Finally, click Finish button to finish creating your web application. Maven-archetype-webapp only create minimum number
of files and directories required to run the web application in a Servlet Container. You have to manually create src/main/java,
src/test/java and src/test/resources standard maven source folders in your project.

Write click on your project example and select New>Folder to create src/main/java, src/test/java and src/test/resources source
folders consecutively.
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Figure 5.4: create source folders
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