Attachment 1 – Sample Java Web Service and Client Developed using JAX-WS

Overview: 

This application demonstrates a Java web service class (CsCourseListingService), publishing the class (and it’s resulting WSDL)

CsCourseListingService Class:

1. package demo;
2. import java.util.LinkedList;
3. import java.util.List;
4. import javax.jws.WebMethod;
5. import javax.jws.WebService;
6. @WebService
7. public class CsCourseListingService {
8.    private List<CourseData> courses;

9.    @WebMethod
10.    public List<Short> GetCourseNumbers()
11.    {
12.       List<Short> courseList = new LinkedList<Short>();


13.       for (int i = 0; i < courses.size(); i++)
14.          {courseList.add(courses.get(i).getCourseNumber());}
15.       return courseList;
16.    }

17.    @WebMethod
18.    public CourseData getCourseData(int courseNumber) throws UnknownCourseException
19.    {
20.       CourseData courseFound = null;
21.       for (CourseData course : courses)
22.      {
23.           if (courseNumber == course.getCourseNumber())
24.           {  courseFound = course;
25.               break;
26.            }
27.       }
   
28.       if (courseFound == null) 
29.          throw new UnknownCourseException("Course " + courseNumber + " not defined");
30.       return courseFound;
31.    }

32.    // constructor builds a list of courses
33.    public CsCourseListingService() {
34.    super();


35.    courses = new LinkedList<CourseData>();


36.    CourseData course = new CourseData((short)100, (float)3.0, "COMPUTER LITERACY",
37.       7265, (short)001, (short)12, (short)15, "pm", "mw", "ENGR", (short)138, "P J CARTER");
38.    courses.add(course);


39.    course = new CourseData((short)102, (float)3.0, "WEB PAGE DESIGN",
40.       7266, (short)001, (short)03, (short)05, "pm", "mw", "ENGR", (short)138, "P J CARTER");
41.    courses.add(course);
42.    course = new CourseData((short)107, (float)3.0, "INTRO VIS BASIC NON-MAJ",
43.       7629, (short)001, (short)01, (short)40, "pm", "tr", "ENGR", (short)138, "C SCHLITTLER");
44.    courses.add(course);

45.    }
46. }

CourseData class:

47. package demo;
48. public class CourseData {
49.    private short courseNumber;
50.    private float creditHours;
51.    private String title;
52.    private int callNumber;
53.    private short section;
54.    private short fromHour;
55.    private short fromMin;
56.    private String amPm;
57.    private String days;
58.    private String bldg;
59.    private short room;
60.    private String instructor;
61.    // Constructors
62.    public CourseData(){}
63.    public CourseData(short courseNumber, float creditHours, String title, int callNumber, 
64.           short section, short fromHour, short fromMin, String amPm, String days, String bldg, 
65.           short room, String instructor) {
66.       super();
67.       this.courseNumber = courseNumber;  this.creditHours = creditHours; this.title = title;
68.       this.callNumber = callNumber; this.section = section; this.fromHour = fromHour;
69.       this.fromMin = fromMin; this.amPm = amPm; this.days = days; this.bldg = bldg;
70.       this.room = room; this.instructor = instructor;
71.    }
72. // NOTE: Every field has a setter and getter – not shown for brevity
73. }

CsCourseListingPublisher progam:

74. package demo;
75. import javax.xml.ws.Endpoint;
76. public class CsCourseListingPublisher {
77.    public static void main(String[ ] args) {
78.       int port = 8888;
79.       String url = "http://localhost:" + port + "/csCourseListing";
80.       System.out.println("Publishing Service on port " + port);
81.       Endpoint.publish(url, new CsCourseListingService());
82.    }
83. }
csCourseListing WSDL file made available to clients during deployment at http://127.0.0.1:8888/csCourseListing:

(note: service is no longer running)

1. <?xml version="1.0" encoding="UTF-8" ?> 

2. <!--  Published by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI 2.1.1 in JDK 6. --> 

3. <!--  Generated by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI 2.1.1 in JDK 6. --> 

4. <definitions xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" xmlns:tns="http://demo/" xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns="http://schemas.xmlsoap.org/wsdl/" targetNamespace="http://demo/" name="CsCourseListingServiceService">

5.    <types>

6.       <xsd:schema>
7.    <xsd:import namespace="http://demo/" schemaLocation="http://127.0.0.1:8888/csCourseListing?xsd=1" /> 

8.    </xsd:schema>
9. </types>

10. <message name="GetCourseNumbers">

11. <part name="parameters" element="tns:GetCourseNumbers" /> 

12. </message>

13.    <message name="GetCourseNumbersResponse">

14.       <part name="parameters" element="tns:GetCourseNumbersResponse" /> 

15. </message>

16. <message name="getCourseData">

17. <part name="parameters" element="tns:getCourseData" /> 

18. </message>

· <message name="getCourseDataResponse">

19. <part name="parameters" element="tns:getCourseDataResponse" /> 

20. </message>

· <message name="UnknownCourseException">

21. <part name="fault" element="tns:UnknownCourseException" /> 

22. </message>

· <portType name="CsCourseListingService">

· <operation name="GetCourseNumbers">

23. <input message="tns:GetCourseNumbers" /> 

24. <output message="tns:GetCourseNumbersResponse" /> 

25. </operation>

· <operation name="getCourseData">

26. <input message="tns:getCourseData" /> 

27. <output message="tns:getCourseDataResponse" /> 

28. <fault message="tns:UnknownCourseException" name="UnknownCourseException" /> 

29. </operation>

30. </portType>

· <binding name="CsCourseListingServicePortBinding" type="tns:CsCourseListingService">

31. <soap:binding transport="http://schemas.xmlsoap.org/soap/http" style="document" /> 

· <operation name="GetCourseNumbers">

32. <soap:operation soapAction="" /> 

· <input>

33. <soap:body use="literal" /> 

34. </input>

· <output>

35. <soap:body use="literal" /> 

36. </output>

37. </operation>

· <operation name="getCourseData">

38. <soap:operation soapAction="" /> 

· <input>

39. <soap:body use="literal" /> 

40. </input>

· <output>

41. <soap:body use="literal" /> 

42. </output>

· <fault name="UnknownCourseException">

43. <soap:fault name="UnknownCourseException" use="literal" /> 

44. </fault>

45. </operation>

46. </binding>

· <service name="CsCourseListingServiceService">

· <port name="CsCourseListingServicePort" binding="tns:CsCourseListingServicePortBinding">

47. <soap:address location="http://127.0.0.1:8888/csCourseListing" /> 

48. </port>

49. </service>

50. </definitions>

Client class:

51. package demo.csClient;
52. import java.util.List;
53. public class Client {
54.    public static void main(String[ ] args) {
55.       CsCourseListingServiceService service = new CsCourseListingServiceService();
56.       CsCourseListingService port = service.getCsCourseListingServicePort();
57.       CourseData courseData;
58.       List<Short> courseNumbers = port.getCourseNumbers();
59.       for (Short courseNumber : courseNumbers) {
60.           System.out.println("CS Course Number: " + courseNumber);
61.           try {
62.             courseData = port.getCourseData(courseNumber);
63.           } catch (UnknownCourseException_Exception e) {
64.                 System.out.println(e.getMessage());
65.                 continue;
66.            }
67.            System.out.printf(
68.  "Credits:%3.1f Title:%s Call#:%d Section:%d Time:%02d%1c%02d%s Meets:%s Bldg:%s Rm:%d Instructor:%s\n",
69.                courseData.getCreditHours(), courseData.getTitle(), courseData.getCallNumber(), 
70.                courseData.getSection(), courseData.getFromHour(), ':', courseData.getFromMin(), 
71.                courseData.getAmPm(), courseData.getDays(), courseData.getBldg(), 
72.                courseData.getRoom(), courseData.getInstructor());        
73.         }
74.         // test the error condition of a bad course number
75.         try {
76.            courseData = port.getCourseData(-1);
77.         } catch (UnknownCourseException_Exception e) {
78.               System.out.println("Exception occurred retrieving course -1, error text:" + e.getMessage());
79.         }
80.     }
81. }
Client program output – it fetched the course numbers from the services, then used those number to lookup the information for each course and print it all out.  The last line shows the result of passing the service an invalid course number (-1) and having the operation throw a Fault back to the client which is turned back into a Java exception:

82. CS Course Number: 100
83. Credits:3.0 Title:COMPUTER LITERACY Call#:7265 Section:1 Time:12:15pm Meets:mw Bldg:ENGR Rm:138 Instructor:P J CARTER
84. CS Course Number: 102
85. Credits:3.0 Title:WEB PAGE DESIGN Call#:7266 Section:1 Time:03:05pm Meets:mw Bldg:ENGR Rm:138 Instructor:P J CARTER
86. CS Course Number: 107
87. Credits:3.0 Title:INTRO VIS BASIC NON-MAJ Call#:7629 Section:1 Time:01:40pm Meets:tr Bldg:ENGR Rm:138 Instructor:C SCHLITTLER
88. Exception occurred retrieving course -1, error text:Course -1 not defined
Defines this class to be a SEI





Defines this method to be a service operation





Generates a fault, passing this error text via SOAP back go client if courseNumber is invalid i.e. -1





Deploys or publishes the service at the specified URL





Fault message name matches Java exception class





Proxy service is created and used to get the endpoint at the port





Port endpoint used to invoke service to get course numbers and data for each course number which is then printed





Client handles fault thrown by service for bad course number (-1)








