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� 0��#,� �"� ��(&0$&� �$�&� " 2"-��%�($& ��,� 0%0�)-&��� 2�&1�$��0"� �-�2�� 
(Group Management System) ��&�, �& 2��%��.!��� �" 2�&2��&0$& �#�������$&� �&� 
0%���(&0$&� &��-�0& 0� 2��3��& ���-& ��,� �%�!����% 0%�,.�% #�% -#���$ �& �$�&� #.1. 
-$& ��&��$& ) 4�& ��#&�2�%���, $2�%-&. �� 0!0�"-& &%�, &�&.&-+���� �& #��034��� �& 
��(&.�$& �&� �� #���+�..�� (�& �"� �#�������$& &��-�0& 0� ���-& #�% &�)��%� 0� ,-���� ) 
2�&3������4� �-�2�� &�,-��, &���-���#$ ����� �& &�� #��$#��0" �$�� �� &%�,��-�� 
���,�"��� �$�� �� -4." ��,� ) #���00��4��� 0%�,.��. �!� �$�&� �� �!���� ���,�"��� 0� 4�& 
�4���� #���+�..��, �� ���-� �&� " �-�2&, ��* �& &�����$-��& ��% ��2�&34������ #���$.�%�: 
"-���.�(�&�4� �((�&34�, -"�!-&�&, &�1�$&, 1&�&��"��0����, �#&34�. 	� &%�, �� 0"-�$� 
����#$ ��&� �&� " 1�"0�-,�"�& ��% 0%0�)-&��� &3�! �#���4#�� 0� ��#��� 1�)0�" ��% �& 41�� 
#�,0+&0" �,0� 0�& 2��� ��% #��0�#��� 0���1�$& �&� &�����$-��& �& �#�$& �#�/��(� ��&�, 
,0� �&� 0� &�����$-��& ��� �-�2�� 0��� �#�$�� &�)���. � 0%��.��) &%�) &���-��*#�0" ��� 
0���1�$�� #�% &3���!� 4�& 1�)0�" �-�0& �&� 4--�0&, �$�&� �2�&$���& 0"-&����) (�& �"� 
&#�2����) &���-��*#�0" �&� ��(���0) ��%�. �#$0"� �$�&� #.4�� �3���, �� 2��3���� �-�2�� 
&#, ���-& �& &���-���#$ ���&� �� ���&$� 0!��.� �&� 4�0� " 2"-�0��#�$"0" 0���1�$�� 
&#���� �4� 1&�&��)�&. 

� #&�&#��� �24& %.�#���$�&� 0!-3��& -� ��� &�14� �"� #.&�3,�-&� J2EE (Java 2 
Enterprise Edition) �&� �.��."�*���&� �,0� 0� Web Application ,0� �&� 0� Web Service. �� 
J2EE &#���.�$ #�,�%#� 2"-��%�($&� #�.%0���-&���*� �3&�-�(*�. �#���4#�� �" 2"-��%�($& 
���&$�� �.��."��-4��� 0%0�"-���� #�% &#���.�!��&� &#, #�..&#.4� 2�&����4� 
0%��0�*0��. � #��(�&--&��0�)� &�&.&-+���� ��� ���0-, �"� .�(��)� �"� �3&�-�()� �&� 
��� 2��#&3*� -��&/! ��� �#�-4��%� %#�0%0�"-����, ��* " #.&�3,�-& #&�41�� ��%� 
-"1&��0-�!� (�& �"� �.��.)��0" �&� ��� �&'�.��, 0%�����0-, ��% ��.���! 0%0�)-&���. 
	�� -���4.� &%�, 2�&��$����&� 3 +&0��� ��� ,���& 0��*-&�& .����%�($&�: �� 0��*-& �"� 
+�0"� 2�2�-4��� 0�� �#�$� &#�'"��!��&� �� 0!��.� �"� #."��3��$&�, �� �#$#�2� .�(��)� 
#�% &�&.&-+���� �"� �#�/��(&0$& ��� #."��3���*� �&� �� 0��*-& #&��%0$&0"� �&� �#&3)� 
-� �� �/%#"����!-��� 1�)0�". �� ,.� &%�, 0!��.� 0%-#."�*���&� &#, -$& #."'*�& 
%#"��0�*�, 0%�,.�� �&� #���!#�� #�% &�&.&-+���%� �"� �-&.) .����%�($& ��%. 

� #.&�3,�-& J2EE �#���4#�� �&� �" 2"-��%�($& 2�&.����%�(��*� 0%0�"-����, �& 
�#�$& �#��������!� -��&/! ��%� -� 4�& ��2��-�0� 0��*-& ".��������*� %#"��0�*�. 5�0�, 
0� 4�& �#�#.4�� 0��*-& #�% #��0�$'��&� &��-�0& 0� &%�� �"� .�(��)� �&� �"� #&��%0$&0"�, 
-#���!� �& %.�#��"'�!� Web Services #�% 0�"�$ ���&� 0� &���1�� #���,��..& 
�#�������$&� �&� 0&3*� ���0-4��� 2��#&34� #��(�&--&��0-�!. �� Web Service ��$ �%-� 
-$& %#"��0$& #�% 41�� #.&�0��'�$ &#, �& �&��..".& ��(&.�$& #�% �#���4#�%� �" �.)0" �"� 
-� 1�)0" ��,� #�����,..�% 0�"��(-4��% 0� XML. �& XML �$�&� &�1�$& #���(�&3���! 
1&�&��)�& -� 2��2���) 2�-) #�% �$�&� -#���!� �& 0%��&1'�!� �&� �#�/��(&0��!� &#, 4�& 
�%�! 0!��.� (.�00*� #��(�&--&��0-�! �&� %#�.�(�0���*� 0%0�"-����. 5�0�, �#���4#��&� 
" 2��#&3) &��-�0& 0� 2�&3������� #��(��--&�& �&� %#�.�(�0�4� �&'*� �&� " �.�!'��"  
-��&�$�"0" �&� 1�"0�-�#�$"0" ��� %#"��0�*� �&� �"� #."��3��$&�.  



 

 



 

 

 
 

ABSTRACT 
 
 

In this project we aim to create a Group Management System in order to facilitate the 
communication and the cooperation among the members of a group such as an enterprise or a 
university. This sytem offers the tools and the environment needed for the communication 
among the members of a group or even among different groups. Persons and groups constitute 
entities with their own attributes which are: calendars, notes, files, personnal elements and 
contacts. The system allows each of its members to access these attributes which may be 
either personnal or concern a whole group whose member a person can be.  

The whole idea is implemented according to the J2EE platform (Java 2 Enterprise 
Edition) and can be used either as a Web Application or a Web Service. The J2EE platform 
uses a distributed application model. Its logic is divided into components according to 
function, which are installed on different machines, depending on the tier in the multitiered 
J2EE environment to which the application component belongs. The developer deals with the 
business logic while the platform provides the mechanisms needed for the right operation of 
the system.  

J2EE multitiered applications are generally considered to be three-tiered applications: 
the database layer at the back end, where the information is stored, the application logic layer 
where the information is processed and the application layer which is responsible for the 
communication with the user. Between these two layers, the logic and the application ones, 
one more layer can be added so as to implement Web Services. When talking about Web 
services, we refer to distributed application components that conform to standards that make 
them externally available. They are services that may be called by using protocols based on 
XML, which is a text-based markup language used for data interchange on the Web. An 
XML-based infrastructure enables high levels of component reuseand interoperability in our 
distributed system. It makes our system interfaces cleaner and more understandable to those 
who must maintain and extend it and allows data-level information, making the coupling 
between our application and other systems much looser and enhancing over-all architectural 
flexibility. 
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1  

�������� 

�4-& �"� #&��!0&� 2�#.�-&���)� ��(&0$&� �$�&� " 2"-��%�($& ��,� 0%0�)-&��� 2�&1�$��0"� 
�-�2�� (Group Management System) %.�#��"-4�� 0!-3��& -� ��� &�14� �"� #.&�3,�-&� 
J2EE (Java 2 Enterprise Edition) �&� ��&�, �& 1�"0�-�#��"'�$ �� Web Service &..� �&� �� 
&#., Web Application. 	��#,� ��% 0%0�)-&��� &%��! �$�&� �& #��034��� �& ��(&.�$& �&� �� 
#���+�..�� (�& �"� �#�������$& &��-�0& 0� ���-& #�% &�)��%� 0� ,-���� ) 2�&3������4� 
�-�2��, &���-���#$ ����� �& &�� #��$#��0" �$�� �� &%�,��-�� ���,�"��� �$�� �� -4." ��,� 
) #���00��4��� 0%�,.��. 

1.1 �	�
������
�
� 

�%�$&�1� �,.� (�& �" �&�&�,"0" �"� 2�-)� ��% #��(��--&��� �$�&� " 4����& �"� ���,�"�&� 
#�% &�� #��$#��0" -#���$ �& &����&��#��$ �� 4�& /�1���0�, ���-�(1�)0�") ) -$& �-�2& 
#���00��4��� &�,-��. �& 1&�&��"��0���� �&� �� .����%�($�� 0��� 2!� #���#�*0��� 
#&��%0�� �%� &����4� �-��,�"��� &..� �&� ��#���� �-3&��$� 2�&3��4�. 	�"� #��$#��0" �"� 
�-�2&�, ��� #���00,����� &#, ��� .����%�($�� #�% &���0���1�!� 0� 4�& ���-�, ��� 
&�&.&-+���� � %#�!'%��� �"� �-�2&�(administrator). ������$-��& ��2�&34������ (�& ��%� 
1�)0��� #�% �$�&� �&� �� ��.���$ &#�24���� �"� %#"��0$&� �$�&�: 

1. �#(!*�*���+�' �&#(�"�(�' 
����.&-+���%� (�(��,�&, �&���+�! �&� %#��'%-$0��� #�% &3���!� 0� -�& ���,�"�& 
(���-� ) �-�2&) 

2. �&�/#� � 
�"�!-&�& #�% 0�4.����&� &#, ���,�"�& 0� ���,�"�& 

3. �!0(-� 
��1�$& #�% 0�4.����&� &#, ���,�"�& 0� ���,�"�& 

4. 	�!�+ &!�� �+% 



 

 2 

�&�&��"��0���� 0���1�$& #�% &3���!� 0�"� ���0���� ���,�"�& �&� �$�&� 2%�&�,� �& 
2��%��.!��%� 2��3���� .����%�($�� ) %#"��0$�� �"� 

5. 
��.�' 
	���1�$& #�% &3���!� �..& ���-& 

7#�� )2" &�&34�'"��, �& #&�&#��� �$�&� 2%�&�,� �& &�)��%� �$�� 0� 4�& ���-�, �$�� 0� 
-$& �-�2&. �$& �-�2& &#���.�$�&� &#, 4�& ) #&�&#��� ���-& #�% �$�&� )2" ���0-4�& �� 
&%�,��-�� �&� /�1���0��$ 1�)0��� ��% 0%0�)-&���. �$�&� �#�-4��� '�-��,, �& #&�&#��� 
0���1�$& #�% &3���!� -$& �-�2&, �& &3���!� �&� �&'4�& &#, �& -4." �"� /�1���0��. 5�0�, 
4�&� 1�)0�"� #�% �/%#"����$�&� &#, �� #�,(�&--& '& 41�� �-�0" #�,0+&0" ,1� -���1& 0�& 
2��� ��% &�����$-��&(%#"��0$��) &..� �&� 0� ,.& &%�� #�% &�)��%� 0� �-�2�� 0��� �#�$�� 
�$�&� �((�(�&--4���. 
����+*� 0� &%�, �� 0"-�$� �$�&� #�% 0�"�$ ��&� �&� " 1�"0�-,�"�& ��% #&�&#��� 
0%0�)-&���, 0�� �& #��034��� &#�2����� �&� (�)(��& �" 2%�&�,�"�& (�& 2�&�$�"0" 
#."��3���*� �&� %#"��0�*� 0� 1�)0��� -� ����� ��2�&34����& �&� %#�1��*0���, 
&���-���#$ ���&� ��%� �� ���&$& ���,�"�&. �� #&�&#��� +4+&�& 2�� &�&���$ �" 1�"0�-,�"�� 
��% �� ��(&.�$� (�& �"� ��(���0" ��� #��0�#��*� 0���1�$�� �&� &������-4��� ��% ��'� 
1�)0�". �$�&� -�.�0�& � 0%�2%&0-,� &%�*� ��� 2!� #�% ��.��� '& &�&2�$/�� �"� 4-#�&��" 
1�"0�-,�"�& ��% #��(��--&��� 0�� �& �#���4#�� 0� 4�& 1�)0�" �& +.4#�� ��(&��-4�& 
-#��0�� ��% ,.�� ��� #."��3��$�� #�% ��� &3���!� �-�0&(#��0�#��4�) ) 4--�0&(�-�2&�). 
��& #&��2��(-&, '& 41�� 0�" 2��'�0) ��% 4�& �.��."��-4�� "-���.,(�� 0�� �#�$� '& �$�&� 
0"-���-4�& ,.& �& �&���+�! �&� �� %#�1��*0��� #�% ��� &3���!� �&� �� �#�$�� -#���$ �& 
41�%� 0%-#."��'�$ &%�,-&�&(��� 41�� 2"-��%�()0�� � %#�!'%��� ��,� group &#, &%�� #�% 
&�)���) �&� 4�0� '& ��(&�*��� #�� &#�2����� �� 1�,�� ��%. 
5�& �4���� #�,(�&--& -#���$ �!��.& �& +��� 1�"0�-,�"�& 0� �2�!-&�& ) ��&��$�� #�% 
1��$ ���&� 0� �#��&02)#��� -��3)� �-�2��(.����%�(��4�, '�0-��4�, ��(&0�&�4� �.�...) �&� 
&#�0��#�!� 0� +�.�$�0" �"� ��(���0"� �&� �#�������$&� ��%�. �#���!-� �& -�.��)0�%-� 
#.1. �" #��$#��0" ��,� ��#&�2�%����! �2�!-&��� ,#�� �� �'���, ���0,+�� ��.%��1��$�. 	�" 
#��$#��0" &%�) �� -4." ��% 	%0�)-&��� ��&1�$��0"� �-�2�� '& -#���!0&� �& �((�&3�!� 
�� 3���"�4� �&� �& 2��3��& -4." ���. 5�0�, '& -#���!0&� �& 2"-��%�("'�!� �-�2�� 0&� 
��� #&�&����: 

� �#�-4��%� 01�.4�(#.1. ���) -� %#�!'%�� ��� #�,�2�� �"� 01�.)�() �" 
(�&--&��$&). 	� -�& �4���& �-�2& '& -#���!� �& 2"-�0��#���!��&� &�&����*0��� 
�&� (�(��,�& #�% &3���!� ,.& �& -4." -�&� 01�.)�(��.�(4�, 0%��.�!0��� �.�...). 
��,-" '& 2��%��.!����&� �..�� 2���(&0$�� ,#�� �� �((�&34� ) �&� �� &��)0���, #�% 
-#���!� �& #&�&.&-+�����&� &#, ��'� 3���"�) 0� -��3) &�1�$�%, �& ��2�#���$�&� 
&%�,� (�& �& 1������ ,��& &#�0��.)� ��%� 0�� "-���.,(�� �"� 01�.)� �&� ��.��� �& 
&#�0�4..���&� #$0� 0%-#."��-4�& 0��� %#�!'%�� �"� �-�2&�(01�.)�) #�.� -� �" 
-��3) &�1�$�%. 

� ��'"-& �/&-)��%(#.1. ��1���������) #�.�(�0�*�) -� %#�!'%�� ��� �&'"("�)() 
�..� -4.�� ���) #�% �� 2�2�0���. 	�"� #��$#��0" &%�) '& -#���!� �& 
2"-�0��#���!��&� �� *��� ��� -&'"-����, ��� ��(&0�"�$��, �� �%1,� ��(&0$�� �&� 
�& 1������ ,��& #&��2�0)� ��%�, 0"-��*0��� �&� �..& 1�)0�-& &�1�$&, �&'*� �&� 
�..& 4��&��& (�(��,�& #�% &3���!� 0�� -�'"-&. �&��..".&, �� 3���"�4� '& 
-#���!� �& 0�4.��%� ��� ����)0��� ��%� �&� �%1,� &#��$�� 0�"� �-�2&(2".&2) ��� 
%#�!'%�, �"�) �&� &%�,� �& &#&��� -40� ��,� -"�!-&���(�,0� " ��*�"0" ,0� �&� 
" &#���"0" '& -#���!� �& 2"-�0��#��"'�!� 0�� 0!��.� ��� 3���"�*� #�% 
&�)��%� 0�"� �-�2& &3�! ,.�� 41�%� #�,0+&0" 0�& &�����$-��� �"�). 

��(&0�)��� �"� 01�.)�(#.1. CSLAB). 
� 
�+.��')�" 01�.)�. 
� �#�0�"-�����$ �.�2�� �&'"("�*�(#.1. #�.�(�0�4�). 
� �&��%'!�0��� 3���"�*�(#.1. �".�#�������$��). 
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� ��&--&��$�� 01�.*�. 
� ���%�"���� �-)-&�&. 

�&�&���� 3&$���&� (�&3��� " &�&#&��0�&0" �"� �((�&3)� ��,� 3���"�) 0�� #��&�&3��'4� 
%#���'4-��� 0!0�"-&: 

 
 
�� 2�&3������, 1�*-& 3&$����&� �� 2��3���� �-�2�� 0��� �#�$�� &�)��� � 3���"�)�. �#$0"� 
3&$���&� #�� &%�,� 41�� #�,0+&0" �,0� 0� #��0�#��� 0���1��� #�% &3���!� -���1& �� 
���-, ��% &..� �&� 0� 2��3��& �..& #�% �$�&� ����� (�& ��� �-�2�� ,#�% �$�&� 
�((�(�&--4���.  

1.2 �	�������� J2EE 

1.2.1 ���
���� ��� ����	����a��� ���	�� 

	)-��&, 0��� (�)(��& &�&#�%00,-��� �&� &#&��"���, �,0-� ��% e-commerce �&� �"� 
��1��.�($&� �"� #."��3��$&�, �� �3&�-�(4� ��� �#�1���)0��� #�4#�� �& 01�2�� ���&� -� ,0� 
�� 2%�&�, .�(,���& 1�)-&�&, -�(&.!���" �&1!�"�& �&� ,0� ($���&� -� .�(,����%� #,��%� 
&#, #���. 70�� &01�.�!��&� -� &%�, ��� ��-4&, �#�2�*��%� �& &�&#�!/�%� �3&�-�(4� (�& ��� 
2��3���� �#�1���)0��� &%/�����&� �"� �&1!�"�&, �"� &03�.��& �&� �"� &/��#�0�$& &#, �"� 
#.�%�� �"� ��1��.�($&� ��% server. ���� &%�) �"� �&��!'%�0", " Java 2 Platform Enterprise 
Edition (J2EE) #�% 41�� 2"-��%�("'�$ &#, �" SUN #&�41�� -$& component-based #��04((�0" 
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(�& ��� 01�2�&0-, �&� �"� &��#�%/" ��� �#�1���"0�&�*� �3&�-�(*�. 	%(�����-4�&, 
#��034��� 4�& #�..*� �#�#42�� -���4.� �&�&��-"-4�"� �3&�-�()�, 4�& �!�&-#�� 0!0�"-& 
�.4(1�% ��� 0%�&..&(*�, �#&�&1�"0�-�#��)0�-& components �&� %#�0�)��/" web services 
-40& &#, �"� &��&..&() �.��."��-4��� 2�2�-4���, -� #���,��..& �&� standards 
+&0�0-4�& 0� XML. 
�� component-based J2EE .!0��� �$�&� &��/���"��� #.&�3,�-&� �&� 2�� �$�&� 2�0-�%-4��� 
&#, �& #��8,��& �&� �& application programming interfaces (APIs) �&���,� 0%(�����-4��% 
#��8,����. 

1.2.2 ���������
�� 
�� ���������	�  

	�"� J2EE &�1���������) %#��1�� 4�& ��2��-�0� 0��*-& .�(��)� #�% #&��-+�..��&� 
&��-�0& 0�& 2�2�-4�& �&� �� 1�)0�". ���$ 2"-��%�(�!��&� �&� &�&#�!00���&� �!��.& �&� 
-� /���'&�� ��,#� �3&�-�(4� #�% &��&#���$����&� 0��� ���0���� &��(���. � 
-��&3��0�-,�"�& (portability) �&� " �.�-���0" (scalability) &#���.�!� �#$0"� 0"-&����� 
1&�&��"��0���� &3�! �#���4#�%� �"� �%4.���" -��&���#) -���*� ��(&0�&�*� #���!#�� �&� 
2���-&0���*� �3&�-�(*�, 0� �.��."��-4�& 24x7 0%0�)-&�& ��&�� �& �/%#"���)0�%� 
&�,-& �&� 1�.��2�� 1�"0�*� #&��..".&. 
� 2"-��%�($& ,-�� #�.%0���-&���*� �3&�-�(*� &#���.�$ -�& 2�&2��&0$& 2!0��." &#, 
#.�%��� &�1���������)� &3�! #��9#�'4��� �" 0%�4��0" #��(�&--���� �&� �*2��& 
%.�#��"-4�& &#, 2�&3�������!� 3���$� �&� /�1���0�*� �&� #�..4� 3��4� &0%-+$+&0��� 
��1��.�(�*�. 51�� .��#,� &#�2��1��$ ,�� " 1�"0�-�#�$"0" ��,� -���4.�% ���#�$"0"� ��� 
2�&3,��� �-"-���� ,#�� �� J2EE -#���$ �& �#��&1!��� �&�� 50% �� 1�,�� &��#�%/"�. 

1.2.3  ������
��� !��
��� �������� 

 
���" 0�� -���4.� �3&�-�()� ��% J2EE, $0�� �� #�� ��2�&34��� #��(-& 01����� -� ��� J2EE 
�3&�-�(4� �$�&� �� �� 2�� ����%�. �".&2), #."'*�& #�.!#.���� 2���(&0�*� ,#�� " 
2�&1�$��0" ��� transactions, 2�&1�$��0" ��% �!�.�%  �)� ��� &������-4��� �&� " 2�&2��&0$& 
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pooling ��� #,���, #&�41���&� &%�,-&�& &#, �" #.&�3,�-& 0�& 2��3��& components #�% 
%#�0�"�$ ���&�. 5�0�, �� #��(�&--&��0�4� �$�&� �.�!'���� �& �#������*0�%� �� ��2�&34��� 
��%� 0�" .�(��) ��% 0%0�)-&��� �&� �" 2"-��%�($& interfaces. 
5�& �#�#.4�� 1&�&��"��0���, �$�&� ,�� " #.&�3,�-& J2EE 0%-#%��*��� �& 2��3��& 
0��*-&�& .����%�(��,�"�&� 0� 0%(�����-4��%� �!#�%� components. �& �-)-&�& �"� 
#��(�&--&��0���)� .�(��)� ��0�-&�*����&� -40& 0�& Enterprise Java Beans (EJB). � 
�#&3) -� ��� Client &�&.&-+����&� -40& &#, &#.4� HTML 0�.$2��, 0�.$2�� �/�#.�0-4��� -� 
applets, ��1��.�($& JavaServer Pages, ) �&� &%�,��-�� Java �3&�-�(4�. �& 2��3��& 
Components �#��������!� 2�&3&�*� 1�"0�-�#��*��&� 2��3��& #�,�%#&: HTML, XML, 
HTTP, SSL, RMI, IIOP �&� �..&. 
�& J2EE Components �$�&� �#&�&1�"0�-�#��)0�-&. � J2EE #.&�3,�-& ��%� �#���4#�� �& 
&�&#�!/�%� �3&�-�(4� 0%�2%� ���&� 2��� ��%� components -� ��#��& standard, �-#����� 
2�&'40�-& components. 
�$& �4���& #��04((�0" 0"-&$��� .�(,���� 1�,�� &��#�%/"�, �&.!���" #��,�"�&, 
0%��"�"0�-,�"�& �&� -��&3��0�-,�"�& �&� 2�&.����%�(��,�"�& ��� Web Services 0� 
2�&3������4� #.&�3,�-��. �& ��.��� �34." �$�&� " &%/"-4�" #��(�&--&��0���) 
#&�&(�(��,�"�& , " �&.!���" 0��&�"(��) 1�)0" ��� %#�.�(�0���*� #"(*� �&� " %6".,���" 
&#,2�0". 

1.2.4 Containers ��� Connectors 

To -���4.� �"� J2EE �3&�-�()� 2�&1��$ �� �& 2��3��& applications 0� ��$& '�-�.�*2" 
-4�": components, containers �&� connectors. �& components �$�&� �� �.��2$ (�& ��%� 
2"-��%�(�!� �"� �3&�-�()�, ��* �& containers �&� connectors �#���4#�%� �& �$�&� .�(,���� 
�-3&�)� " #�.%#.��,�"�& �&� #���'�!� �" -��&3��0�-,�"�&. 
�& containers -�0�.&+�!� -��&/! ��� clients �&� ��� components, #��034����&� %#"��0$�� 
#��3&�*� �&� 0��%� 2!�, ,#�� �$�&� " %#�0�)��/" transactions �&� �� resource pooling. H 
#&��%0$& ��� containers �#���4#�� " 0%-#���3��� ��� 2�&3,��� components �& �&'��$ ��&� 
�"� *�& &���+*� #�% #�&(-&��#���$�&� �� deployment �&� ,1� -40� #��(�&--&��0-�!. 
�& connectors +�$0����&� ���� &#, �"� J2EE #.&�3,�-& �&� #���'�!� �"� �%�&-6$& 
�#���4#���&� �"� #�&(-&��#�$"0" 2�&3,��� %.�#��)0��� (�& 0%(�����-4��� %#"��0$��.  

1.2.5 User Interaction 

H J2EE #.&�3,�-& #&�41�� �#�.�(4� (�& �& user interfaces. O� clients -#���$ �& ��41�%� 0� 
desktops, laptops, PDAs �&� �..& -"1&�)-&�& 1�"0�-�#��*��&� standard HTML �&� Java 
applets. �#�#.4��, " J2EE #.&�3,�-& %#�0�"�$ �� &%�,-&�� download ��% Java Plug-in 
*0�� �& #��0��'�$ " %#�0�)��/" applets ,#�% 2�� %#��1��. 
70�� &3��� 0�" #.�%�� ��% server 01����� -� �� 2%�&-��, #����1,-���, " J2EE #.&�3,�-& 
%#�0�"�$ �� 2!� �!#�%� ��1��.�($&�: Java Servlets �&� JavaServer Pages (JSP). �& Java 
Servlets �#���4#�%� �& %.�#��"'�!� �!��.& &#, �"� #.�%�� ��% server 0%-#���3��4� #�% 
��-��&..�!���&� �" 2!�&-" ��% #.�!0��% Java API. H ��1��.�($& ��� JavaServer 0�.$2�� 
0%�2%� �� �"� &#&��&1�! #&��%0$& �"� HTML -� �" 2!�&-" �"� #&�&(�()� 2%�&-���! 
#����1�-4��% &#, �"� #.�%�� ��% server.  
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1.2.6 �	�������� 
�� Enterprise Javabeans Components 

� ��1��.�($& ��� Enterprise Javabeans Components �#���4#�� -$& &#.�#��"-4�" #��04((�0" 
0�"� &��#�%/" #�.%�#$#�2"� �3&�-�()�, &#���!#����&� �"� #�.%#.��,�"�� �"� �&� 
&3)����&� �� 2"-��%�(, �& 0%(������'�$ 0�" business .�(��). 
� EJB ��1��.�($& �#���4#�� �"� #&��%0$&0" -�&� #����.$&� &#, &�����$-��& -40& &#, ��� 
#��02����0-, 2��3���� �!#�� &#, EJB components: session beans, entity beans �&� 
message-driven beans. �& session beans #&��0����%� 0%-#���3��4� #�% 01��$ ���&� -� �& 
client sessions. �& entity beans &�&#&��0��!� collections &#, 2�2�-4�& – ,#�� ��� (�&--4� 
0� -$& 01�0�&�) +�0" 2�2�-4��� – �&� #���41�%� .����%�($�� 01����� -� &%��. �4.��, �& 
message-driven beans .����%�(�!� �� JMS message listeners. 

1.2.7 "���	�
������
�
� 
�� Web Services  


&0��, #.���4��"-& ��� Web Services �$�&� ,�� #&�41�%� �" 2%�&�,�"�& #�,0+&0"� 0� 
�#����2)#���, 1��$� �& %#��1�� �/���"0" &#, ��� �,#�, �� 1�,��, �"� #.&�3,�-& �&� �"� 
#��(�&--&��0���) (.*00& #�% 1�"0�-�#���$ � ���0���� client. � ��.�%�&$��, -40& &#, ��%� 
�&��..".�%� -"1&��0-�!� #�% ��% #&�41���&�, -&'&$��� ��� ��,#� 0!-3��& -� ��� �#�$� 
'& &�& "�)0�� -4��� &#, ��� 2�&'40�-�� %#"��0$�� #�% ��� ��2�&34��%�. ����$ �� 2".&2) �" 
-��3) 2�&�!#�0"� ��� requests �&� �&�’�#4��&0" �" -��3) -� �"� �#�$& '& ��% 
#&��%0�&0��!� 0�" 0%�41��& �� #&��1,-���� %#"��0$��. ��� %#��1�� �&-$& 240-�%0" �� 
#��� �" (.*00& #��(�&--&��0-�! ) �"� &�1���������) .�(�0-���! #�% 1�"0�-�#���$�&�. 

1.2.8 ��#�
�$� ��� Deployment 

	!-3��& -� �& #&�&#���, �� J2EE application -���4.� 0"-&$��� (�)(��" &��#�%/", �!��." 
#��0&�-�() �&� -�(&.!���" ��&�,�"�& (�& �� deployment &#���.�0-&���*� �3&�-�(*�. 
�#�#.4��, �&'*� +&0$ ��&� 0�"� #��(�&--&��0���) (.*00& Java, &%�, �� -���4.� �#���4#�� 
0� ,.�� ��� J2EE �3&�-�(4� �& ���2$0�%� ,.& �& �34." #�% #��034��� " ��1��.�($& Java: 
�.�-���0", -��&3��0�-,�"�& �&� �%��.$& #��(�&--&��0-�!.  

1.2.9 %���&�'��
�� 

�#���!-� �& 0%(�����*0�%-� ��2������� �& #.������)-&�& �"� J2EE &�1���������)� (�& �" 
2"-��%�($& -$&� �.��."��-4�"� �3&�-�()�: 

� �#.�#��"-4�� -���4.� &�1���������)� �&� &��#�%/"� 
1. �."'*�& #���%#�#��"-4��� %#"��0�*� 
2. ��(�." (��-& ��(&.�$�� 
3. ���&3��0�-,�"�& 
4. ���#�$"0" -� )2" %#��1���& #."��3���&�� 0%0�)-&�& 

� ��&1���0-,� �%'%�*� 
� �.�-&���) &�1���������) 
� �!�&-#�� 0!0�"-& &03�.��&� 
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2  

%
��� (#��� "	�������(Database Layer) 

2.1 ��������� 

� �#�.�() ��% server #�% '& 1�"0�-�#���!0&-� (�& �" 2"-��%�($& ��% 0��*-&��� �"� +�0"� 
2�2�-4��� �$�&� �2�&$���& 0"-&����) �&'*� &%�, #�&(-&�*��� �"� �%0$& �"� 
#��03��,-��"� %#"��0$&� ��% 0%0�)-&���, &#�'"��!�� 2".&2) �&� #��-"'�!�� �& &�*���& 
0��*-&�& -� ,.& �& &#&�&$�"�& 2�2�-4�&. ��& �� .,(� &%�, &#&���$�&� �& �$�&� #.)��� 
0%-+&�) -� �& &�*���& 0��*-&�& �&� �"� ��1��.�($& J2EE, �& �$�&� &#�2����) &..� �&� 
&03&.)� 0�� 1����0-, �"�. 	%(�����-4�& �$�&� &#&�&$�"�& �& #&�&����: 

� �& &#���.�$ 01�0�&�) +�0" 2�2�-4���, �& &#�'"��!�� 2".&2) �& 2�2�-4�& 0� 
/�1���0��!� #$�&��� #&�� 0� 4�& ����, 1*��. �� (�(��,� &%�, #��0'4��� �&1!�"�& 
�&� ����� #�� �!1�"0�" �" +�0", ��* �$�&� 2%�&�) " 0!�2�0" 2�2�-4��� &#, 
2�&3�������!� #$�&��� -40� ��% ���0-�! 0%�240-�� �&� 0%01��$0��� -��&/! ��� 
#������. 

� 
&0�0-4�" 0�" ��-"-4�" 	1�0�&�) �.*00& SQL(Structured Query Language) #�% 
&#���.�$ �� #.4�� 2�&2�2�-4�� ��(&.�$� ���0-�! +�0��� 2�2�-4���. 

� �& %#�0�"�$ ��(�&� �& #&�41�� �2"(�!�-drivers)  �� #���,��..� 2�&0!�2�0"� (API-
Application Program Interface) JDBC(Java Data Base Connectivity) #�% �#���4#�� 
�"� &#�2����,���" 2�&0!�2�0" -� �� �#,-��� 0��*-& #�% �$�&� 2�-"-4�� 0� Java. 

� �& %#�0�"�$ �� &#&�&$�"�& multi-threaded �&� multi-user #�,0+&0" 0� &%�). 
� �& �$�&� Open Source *0�� �& �$�&� 2%�&�) " ���4.�0" ��% server 0� �#���2)#��� 

0!0�"-& (Windows,  Linux �.�..). 
� #�0�)��/" Transactions #�% &#���.�!� �� +&0��,���� �&� #�� �.��."��-4�� 

0!0�"-& #��0�&0$&� �"� &���&�,�"�&� ��� 2�2�-4��� #�% �$�&� #��0+�0�-& 0� -$& 
+�0". 
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�0�� ��� #&�&#��� &#&��)0��� 4(��� &�1��� " �#�.�() ��% MySQL Server, �� � #.4�� 
standard open source server +�0��� 2�2�-4��� 1�"0�-�#���!-���� &#, -�(�.� &��'-, 
1�"0�*� 0� 2�&3������4� #.&�3,�-��. �� 0%��1�$& ,-�� " 4�2�0" 4.0.12 �"� MySQL #�% 
1�"0�-�#��)'"��, 2"-��!�("0� #�..� #��+.)-&�& -� �� 0!0�"-& transactions. 
	%(�����-4�&, #��4�%6&� #�..� #��+.)-&�&(System Transaction Errors) 0�" 0%���(&0$& 
-� �� EJB 0��*-& #�% �$�&� �� -,�� #�% �#��������$ �-�0& -� �" +�0" 0�� 0!0�"-& J2EE. 
�& #��+.)-&�& &%�� 41�%� �& ����%� -� �& 2��3��& bug #�% 41�� " 0%(�����-4�" 4�2�0" 
0�� 0!0�"-& transactions, �%�$�� ,�&� 0%���(� ��&� -� server ,#�� � Tomcat. 
��& �� .,(� &%�, 1�"0�-�#��)'"�� ��.��� � Pointbase Server #�% �&.!#��� �#$0"� ,.�� ��� 
#&�&#��� &#&��)0��� �&� �$�&� #&��..".& 2���-&0-4��� #�..4� 3��4� 0�" .����%�($& ��,� 
J2EE 0%0�)-&���. ��.�0�& " 4�2�0" #�% 1�"0�-�#��)'"��(4.2RE) �$�&� ��0�-&��-4�" 
0�� IDE(integrated development environment) ��(&.�$� Sun One Studio 5, 0�� #�,(�&--& 
2".&2) #�% 1�"0�-�#��)'"�� (�& �"� %.�#�$"0" ��% �*2��& �&� �"� ,."� 2�-)� ��% 
0%0�)-&���. 	�� �#,-��� 01)-& 3&$���&� ,�� " Pointbase &��.�%'�$ �� �.&00��, client-
server -���4.�. H Pointbase �$�&� �%0�&0���� -�& �3&�-�() 0� Java, �#,�� " JVM(Java 
Virtual Machine) ����.�$�&� �,0� 0��� client ,0� �&� 0��� server.  

 

 
 

2.2  �#���� - %�	������� 

�2�&$���& 0"-&����) �$�&� " 2�&2��&0$& 01�2�&0-�! �"� +�0"�, �"� %.�#�$"0"� 2".&2) ��� 
#������ #�% '& &#�'"��!���&� ,.& �& 2�2�-4�& �& 01����� -� �� 0!0�"-& 2�&1�$��0"� 
�-�2��. � 0�0�) () .�'�� &��$0���1&) �#�.�() '& �&'��$0�� 0� -�(�.� +&'-, �"� �#��%1$& 
��% ,.�% 4�(�% &3�! 0%�24��&� -�: 

� �" .����%�(��,�"�& ��% #��(��--&���, �� &� 2".&2) '& �$�&� #��(-&�� ��&�, �& 
&��&#����'�$ 0� #�&����4� &��(���. 

� �" -��3) ��� #&�&#��� 0���-���� #�% &��.�%'�!� �&� #���.&-+���%� -�',2�%� 
�&� �..& &�����$-��& #�% 1�"0�-�#���!� �&� 01��$ ���&� -� �" +�0". 

� �" 2%0��.$& #�% '& &���-���#$0�� � #��(�&--&��0�)� 0�� �& 2"-��%�()0�� �& 
#&�&#��� &%�� �#$#�2&. 

� �"� �&1!�"�& �&� �"� &#���.�0-&���,�"�& �"� 2�&�$�"0"� �"� 
#."��3��$&�(2�2�-4���). 

� �"� ��&�,�"�& ��% 0%0�)-&��� �& &��&#����'�$ 0� -��&+&..,-���� �&� 
2�&3���#���!-���� &��(��� ��� ��2�&3���-4��� 
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�  �"� &���1) ��% 0�� 1�,�� �&� �"� �%�.�/$& ��% 0�� �& &..� �� �&� �& 
#��0&�-, ��&� 0� �4�� �/�.$/��� �&� &#&��)0���, #��(�&--&��0���4� ) .����%�(��4�. 

��$���&� .��#,� &#&�&$�"�� �� -���4.� �"� +�0"� �& �$�&� &#.,, 0&34� �&� �&�&��"�,, 
��&��#��*��&� ,-�� �&%�,1���& �&� �� 0!��.� ��� &#&��)0��� #�% %#��1�%� &#, &%�,. � 
#��+."-&��0-,� /����� &#, �& +&0��,���& 0���1�$& ��% 0%0�)-&��� #�% �$�&� �� ����� �&� 
" �����. � #.4�� #��3&�)� .!0" �$�&� " 2"-��%�($& 2!� /�1���0�*� #������ (�& �� ���-� 
�&� �"� �-�2&, #�% � �&'4�&� '& &��&#���$���&� 0��� �2�&$����� &#&��)0��� ��% �&'��,�. 
5�&� /�1���0�,� #$�&�&� '& &�&.&-+���� �& &���0���1$ �� 0���1�$& ��% #$�&�& ��� �-�2�� 
-� &��$0���1& ���-& #�% &�)��%� 0� &%�) �"� �-�2&. �/��� ���&� ,-�� +&'!���& �� '4-&, 
#&�&�"��!-� ,�� �& ���-& �&� �� �-�2�� #&��%0�� �%� #.���2& ����*� 1&�&��"��0���*� 
#�% �#���4#�� �"� 4��&/) ��%� 0� 4�& (����,���� 0!��.� #�% -#���!-� �& �� ���-�0�%-� 
�����	��. 5�0�, ���-& �&� �-�2�� -#���!� �& 41�%� �& 2��� ��%� -"�!-&�&, &�1�$&, 
"-���.�(�&�4� �((�&34�, #��0�#��� 0���1�$&, 0���1�$& �#�������$&�, ��2��, #�,0+&0"� 
�.�... :..�0�� " &���-��*#�0" ��%� �� /�1���0��!� #$�&��� '& �2"()0�� 0� &�&#,3�%���� 
�#&�&.)6��� �*2��& 0�& �#,-��& 0��*-&�& (�& �� 1����0-, ,.�� ��� #&�&#��� ����*� 
&������-4���(#.1. '& %#��1�%� 2!� 2�&3������4� -4'�2�� (�& �"� �!��0" ��� -"�%-����, 
-$& (�& ���-& �&� -$& (�& ��� �-�2��). ��.�0�&, � #$�&�&� &���0��$1"0"� &�,-��(1�"0�*�) 
-� �-�2�� 0��� �#�$�� &�)��%� '& ($��� -� #&�,-��� ��,#�, 0%�24���&� ,-�� 0���1�$& ��% 
$2��% #$�&�& &��$ 2�&3������*�. 
�0�� &%�)� �"� �24&� �� #$�&��� 41�%� �� �/)�: 

2.3 �����	� 

2.3.1 USER 

� #$�&�&� &%�,� &#���.�$ �%0�&0���� �"� %.�#�$"0" �"� #&�&#��� �24&� &���-��*#�0"� ��% 
&�,-�% �&� �"� �-�2&� -� ���&$� ��,#�. 	"-��*���&� +4+&�& �2* ,�� 0�" #��$#��0" �"� 
�-�2&� � �%0�&0���,� 1����0�)� �"� �$�&� � %#�!'%�,� �"�(administrator), �� �#�-4��� 0�"� 
#��$#��0" &%�) �-�2& �&� %#�!'%��� #&�&#4-#�%� 0�"� $2�& �((�&3). ��1��� �#�.41�"�� 
�� #����!�� �.��2$ ��% #$�&�& &%��! 4�&� ��2��,� &��'-,�(id) #�% '& &��.�!��&� &#, -$& 
&!/�%0& 0���� *0�� �& �$�&� -��&2��, (�& ��'� ���,�"�&. ��2�-4��% ,-�� ,�� ��'� 
���,�"�&(���-� ) �-�2&) '& 1&�&��"�$ ��&� &#, 4�& /�1���0�, &�&(����0���, 
,��-&(username), �� �#�$� �&� '& 1�"0�-�#���$ (�& �& 41�� #�,0+&0" 0�& #��0�#��� �"� 
0���1�$&, �2)("0� ��.��� 0�" 1�"0�-�#�$"0" &%��! �� #����!�� �.��2$. �� ��� ��,#� &%�, 
($���&� �..�0�� �&� #�� �&�&��"�) �&� &#���.�0-&���) " 1�"0�-�#�$"0" ��% 0%(�����-4��% 
#$�&�& 0��� �#�$� 0%1�� &�&34����&� �� %#,.��#�� &..� �&� 2��%��.!���&� " ���4.�0" ��� 
-�',2�� #�% �$�&� .�(��, �& .����%�(�!� -� ,��0-& �� username �"� ���,�"�&� �&� ,1� 4�&� 
��2��, &��'-, 1��$� �%0�&0���, �,"-&. ��& #&��2��(-&, ��� 4�&� 1�)0�"� '�.)0�� �& 
2�&(�&3�$ &#, �� 0!0�"-&, &%�, '& �� ����� 2".*����&� �� ,��-& ��% �&� ,1� �� 
%#���'4-��� id (�� �#�$� 0� ��.��) &��.%0" 2� (���$ ��). 
�&�&���� &�&.!���&� /�1���0�� �& #�2$& ��% #$�&�&: 

1. username 
�� #�2$� &%�, &#���.�$ �� #����!�� �.��2$ ��% #$�&�& �&� �$�&� 4�& 
&.3&��'-"���,(string1) &#���.�!-��� �� #�.! &#, 20 1&�&��)���. �#�.4(��&� &#, 
�� 1�)0�" ) ��� %#�!'%�� �"� �-�2&�(administrator) �&�� �" 2"-��%�($& �"� 
�((�&3)� 0�� 0!0�"-&, #�4#�� �& �$�&� -��&2��, �&� 0%�)'�� 1&�&��"�$ �� �&�� 
��#��� ��,#� �� 1�)0�" ) �"� �-�2&. 

                                                      
1 �/$ �� �& 0"-���'�$ ,�� 0�"� SQL � �!#�� String 2".*���&� �� Varchar() 
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2. password 
�� �.��2$ &%�, �#���4#�� 0�� 1�)0�", -& $ -� �� username, �& &#���)0�� #�,0+&0" 
0�& #��0�#��� �&� �2�&$���& 0���1�$& #�% ��� &3���!�. �$�&� �&� &%�, 
&.3&��'-"���, &#���.�!-��� &#, �� #�.! 20 1&�&��)���, �#�.4(��&� &#&�&$�"�& 
�&�� �" 2"-��%�($& �"� �((�&3)� �&� �$�&� ��%3, �&� (��0�, -���1& 0��� �2����)�" 
��%. 

3. name 
�� #�2$� &%�, �$�&� �#$0"� &#&�&$�"�� (�& �" 2"-��%�($& �"� �((�&3)� �&� 
&���#��0�#�!�� 0�"� #��$#��0" ��% 1�)0�"  �� #�&(-&���, ��% ,��-&, ��* 0�"� 
#��$#��0" �"� �-�2&� �� ,��-& #�% �" 1&�&��"�$ �� () �� �2�&$���� 1&�&��"��0���, 
#�% ��*��� �& -4." �"�) 

4. surname 
�� #�2$� &%�, 41�� -,�� �,"-& 0�" #��$#��0" ��% &�,-�% �� 4�0� 2�� �$�&� 
&#&�&$�"��. ����41�� �� �#*�%-� ��% 1�)0�" ��* 2�� #&$���� ��-) ,�&� " �((�&3) 
&�&34���&� 0� �-�2&. 

5. isgroup 
�� 0���1�$� &%�, �$�&� +&0��, �&� 2�$1��� &� " �((�&3) &%�) &�&34���&� 0� 4�& 
-�-���-4�� 1�)0�" ) -$& �-�2&. �&$���� 2!� ��-4�, ‘0’ 0�"� #��$#��0" ��% 1�)0�" 
�&� ‘1’ 0�"� #��$#��0" �"� �-�2&�. ��"0�-�#���$�&� �%�$�� (�& �& 2�&1��$0�� ��� 
-�',2�%� #�% &3���!� ��� ���,�"��� &%�4� �&� (����,���& (�& ��� ����#�0-, �&� 
1����0-, ��� �2�&$����� 1&�&��"��0���*� �&� &#&��)0�*� ��%�. 

6. country 
��$1��� �" 1*�& �&����$&� ��% 1�)0�". 	�" #��$#��0" �"� �-�2&� 2�$1��� �" 1*�& 
#�% +�$0���&� � #%�)�&� �"�, 0��(� ��&� ) �2��!��, ,�&� �� 4������ &%�4� 41�%� 
�,"-&. 

7. city 
7-��& �� #�2$� &%�, #���41�� �"� #,.". 

8. address 
� 2��!'%�0" �.��."�*��� �& 0���1�$& ��#�'�0$&�. 

9. birthdate 
����41�� �"� "-���-"�$& (4��"0"� ��% 1�)0�" �&� �$�&� �!#�% date. �&��0�����&� -� 
�" -��3) 'YYYY-MM-DD'(1981-07-14) �&� %#�0�"�$ �� ��-4� &#, �� 1000-01-01 
4�� 9999-12-31 . ��� 41�� �#$0"� �,"-& 0�"� #��$#��0" �"� �-�2&�. 

10. telephone1 
To #�2$� #���41�� 4�& �".43��� #�% 2$��� � 1�)0�"� (�& �#�������$& �&� �� �#�$� 
&#�'"��!��&� 0� string �� ,1� &��'-, (2�� 41�� �,"-& #��/" -� �".43��&). �"� $2�& 
&���+*� 1�"0�-,�"�& 41�� �&� (�& �"� �-�2&. 

11. telephone2 
7-��� -� �� #��"(�!-���. 

12. postcode 
�2* &#�'"��!��&� � �&1%2��-��,� �*2��&� �"� �&����$&� ��% &�,-�% ) ��% 1*��% 
#�% 0��(� ��&� " �-�2&(,#��� %#��1��). 

13. email 
7-��& �&� (�& �" 2��!'%�0" ".���������! �&1%2��-�$�%. 

14. work 
�� #�2$� &%�, 1�"0�-�#���$�&� -���1& 0�� 1�)0�" �&� &���0���1�$ 0�"� &01�.$& 
��%(��(&0$&, 0#�%24� �.�...) 

15. description 
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���$'��& �� #�2$� &%�, 41�� �,"-& -���1& (�& ��� �-�2�� �&� &#���.�$ -$& 0!���-" 
#���(�&3) ��%�. ��1��� �$1� �#�.�(�$ � �!#�� text (�& �� #�2$� &%�,, ,-�� " �#�.�() 
&%�) 2"-��%�(�!0� &�(,���& &����� #��+.)-&�& -� �" -��&���#) �&� &#�')��%0" 
��� ��-*� 0�" +�0" &#, �� �#,-��� �#$#�2�. ��& �� .,(� &%�, ��.��� 
1�"0�-�#��)'"�� � �!#�� String -� ,��� 200 1&�&��)���. 

16. lasttime 
�� #�2$� &%�, #��0�4'"�� &����� &�(,���& &#, �& %#,.��#&, ,�&� #.4�� #��4�%6� 
" &��(�" -40& &#, �"� �-+�'%�0" 0�" 2"-��%�($& ��% 0%0�)-&���. �� �,"-� ��% 
�$�&� �& &#�'"��!�� �"� ��.�%�&$& "-���-"�$& �&� *�& #�% � 1�)0�"� ) �� group(� 
%#�!'%�,� ��%) -#)�&� -40& 0�� 0!0�"-& (�& �& 2�%� �& 0���1�$& #�% ��%� 
&3���!�(�%0�&0���� &#�'"��!��&� " 0��(-) #�% 4(��� logout &#, �� 0!0�"-&). �� 
�" +�)'��& &%�)� �"� ��-)� -#���!-� �& ����#$0�%-� �& &�����$-��& 0�& �#�$& 41�� 
#�,0+&0" ��#���� �&� �& �#�$& 2"-��%�()'"�&�, ) 4(��&� #��0+�0�-& 0� &%�,�, 
-��� �"� ��.�%�&$& ��% ��0&(�() 0�� 0!0�"-&. ��1���#���$�&� -� �" 1�����) 0��(-) 
#�% 2"-��%�(�$�&� " �((�&3). 5�0�, �& 0���1�$& &%�� -#���!� �& 0"-���'�!� �&� �& 
����0��!� �� �
�. �$�&� �!#�% timestamp #�% -��� �� #�.! -� ��� �!#� date, &..� 
41�� #�,0'��& �" 2%�&�,�"�& (�& ��  1����0-, ��% 1�,��% -� &��$+��& nanosecond. 
�&$���� ��-4� &#, �� ‘1970-01-01 00:00:00.000’ 4�� #��$#�% �� 4��� 2037.  

7.& �& #&�&#��� 3&$����&� 01"-&���� 0%(������-4�& #&�&����: 
 

 
���.�%'�!� -����� #&�&2�$(-&�& �((�&3*�, 4�0� ,#�� �.)3'"0&� &#�%'�$&� -40& &#, �" 
+�0": 
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2.3.2 USER2GROUP 

� #$�&�&� &%�,� &�&.&-+���� �& %.�#��)0�� �"� &���0��$1"0" ��� 1�"0�*� -� ��� �-�2�� 
0��� �#�$�� &�)��%� 0� -�& 0140" �:�(4�&� 1�)0�"� -#���$ �& &�)��� 0� 2�&3������4� 
�-�2�� &..� �&� #��3&�*� -$& �-�2& 2�&'4��� #�..�!� 1�)0���). � &���0��$1"0" &%�) 
($���&� -� 2!� /4�& �.��2�� (Foreign Keys) #�% 2�$1��%� �&� �& 2!� 0� 0���1�$& ��% 
#��"(�!-���% #$�&�&, 4�& #�% &���0���1�$ 0� 1�)0�" (isgroup:0) �&� 4�& #�% &���0���1�$ 0� 
�-�2& (isgroup:1). ���$'��& -� �" #��"(�!-��" #��$#��0", �2* 2�� %#��1�� ��#��� 
#��3&�4� #�2$� #�% �& 1&�&��"�$ �� -��&2��� -$& �((�&3), #&�� -,�� � 0%�2%&0-,� ��� 
2!� #&�&#��� Foreign Keys. ��2�-4��% ,-�� ,�� " �#�.�() ��% #&�&#��� 0%�2%&0-�! (�& 
#����!�� �.��2$ '& #���4#.��� �2�&$���& �& #��(-&�& 1��$� �& #��034��� ��#��� '����, 
0���1�$�, �#�.41'"�� " 1�)0" ��,� -��&2���! &��'-�! ��2���! (id) (�& primary key.  
	%(�����-4�& �& #�2$& 41�%� �� �/)�: 

1. id 
�����!�� �.��2$ �!#�% int ,#�� #���(��3�"�� #&�&#���. ����!#��� &#, 0%��1) 
&!/"0" ��,� 0%(�����-4��% &��'-�!  ��'� 3��� #�% 2"-��%�(�$�&� 4�& �&���!��� 
0���1�$� ��% #$�&�&. 
2. user 
To #�*�� /4�� �.��2$ &�&34���&� 0��� #$�&�& USER �&� 2�$1��� ��� 1�)0�" #�% &�)��� 
0� ��#��& �-�2&. �$�&� �#�-4��� �&� &%�, $2��% �!#�% -� �� #����!�� �.��2$ username 
��% #��"(�!-���% #$�&�&. �/$ �� �& 0"-���'�$ ,�� �&�� �" 2).�0" ��% /4��% �.��2��! 
(foreign key) 41�� 0"-���'�$ ,�� 0�"� #��$#��0" 2�&(�&3)�  ��% &�&3��,-���% 1�)0�", 
2�&(��3��&� �&� " #�����-4�" �((�&3) ��%  #$�&�&   USER2GROUP (ON DELETE 
CASCADE). ���$0���1&, 0� #��$#��0" &..&()� ��% &�&3���-4��% username, 
��"-��*���&� �&� " &��$0���1" �((�&3) ��% #$�&�& &%��! (ON UPDATE CASCADE). 
3. group 
�� 2�!���� /4�� �.��2$ #�% 2�$1��� 0�"� �-�2& 0�"� �#�$& &�)��� � #��"(�!-���� 
1�)0�"�. �01!�%� �&� �2* �� #������0-�$ #�% 2".*'"�&� 0�� #��"(�!-��� #�2$� 
&�&3����� -� �� /4�� �.��2$ (ON DELETE CASCADE ON UPDATE CASCADE). 
4. indate 
	�� ��.�%�&$� #�2$� &%�, ��% #$�&�& �&�&1���$�&� " "-���-"�$& �((�&3)� ��% 1�)0�" 
0�"� �-�2&. ���3&�*� 1�"0�-�#���$�&� �!#�� date (�& �"� ��-) &%�) #�% �&�&1���$�&� 
&%�,-&�& &#, �� 0!0�"-& �&�� �" 2�&2��&0$& �((�&3)�. 

	�� �#,-��� 01)-& #&��0������&� �& #�2$& &%��: 
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�&� 2!� #&�&2�$(-&�& �((�&3*� -40& &#, �"� Pointbase: 

 

2.3.3 CONTACT 

O #$�&�&� &%�,� �$�&� � #�*��� &#, ��%� #$�&��� 0��%� �#�$�%� &#�'"��!���&� 0���1�$& #�% 
&�)��%� 0� 4�& 1�)0�" ) -$& �-�2&. 	%(�����-4�& &�&#&��0�� -$& �#&3), 2".&2) �& 
0���1�$& ��,� �..�% &�,-�% #�% 2�� �$�&� &#&�&$�"�& �((�(�&--4�� 0�� 0!0�"-&. ; 
0!�2�0" -� ��� 1�)0�"-�-�2& #�% �$�&� �2����)�"� &%�)� �"� �#&3)� ($���&� -40� ��,� 
#�2$�% #�% �$�&� /4�� �.��2$ #��� ��� #$�&�& USER. � �&����) &%�) '& &��.�%'"'�$ �&� 
0��%� �#,-���%� #&�,-���%� #$�&���. �� #����!�� �.��2$ '& 1�"0�-�#��"'�$ (�& .,(�%� #�% 
)2" 41�%� &�&.%'�$ 4�&� ��2��,� &��'-,� (id). �& %#,.��#& #�2$& &3���!� 0� ,.& �& 
0���1�$& #�% -#���$ �& -&� ��2�&34��%� (�& 4�& ���-� (#��0�#���, �#�������$&� �.�...) �&� 
#�% 41�%� �����*� �/"("'�$ 0��� #$�&�& USER. 

1. id 
�����!�� �.��2$ �!#�% int ,#�� #���(��3�"�� #&�&#���. ����!#��� &#, 0%��1) 
&!/"0" ��,� 0%(�����-4��% &��'-�!  ��'� 3��� #�% 2"-��%�(�$�&� 4�& �&���!��� 
0���1�$� ��% #$�&�&. 

2. owner 
To /4�� �.��2$ &%�, &�&34���&� 0��� #$�&�& USER �&� �%0�&0���� &����&��#��$ �� 
��� �2����)�" �"� �#&3)�. �01!�%� &���+*� �& $2�& #�% #���(��3�"�&� 0�& 
&��$0���1& #�2$& ��% #��"(�!-���% #$�&�&. 

3. name 
7��-& 

4. surname 
�#*�%-� 

5. telephone1 
��*�� �".43��� 

6. telephone2 
��!���� �".43��� 

7. country 
�*�& 

8. city 
�,." 

9. address 
���!'%�0" 

10. postcode 
�&1%2��-��,� �*2��&� 

11. birhdate 
���4'.�& 

12. email 
�.��������, �&1%2��-�$� 

 
���.�%'�!� " (�&3��) &�&#&��0�&0" ��% #$�&�& �&� -����� #&�&2�$(-&�& �((�&3*� &#, 
�" +�0": 
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2.3.4 CALENDAR 

���.�%'�$ � #$�&�&� 0��� �#�$� ��&��!��&� �� "-���.�(�&�4� �((�&34�. 	%(�����-4�& ��'� 
�((�&3) &3��� -$& 0%(�����-4�" %#��'!-�0" ) �&���+�! #�% '4.�%-� �& 0%-#."��'�$ 0�� 
"-���.,(�� �&� ��� .�#��-4���4� �"�. 

1. id 
� ��2��,� &��'-,� #�% )2" 41�� &�&3��'�$ �&� 1�"0�-�#���$�&� �� #����!�� �.��2$ 
0��%� #���00,����%� #$�&��� (2�&3������,� (�& ��� �&'4�&). 
2. owner 
<4�� �.��2$ #�% 2�$1��� ��� 1�)0�"-�-�2& #�% �$�&� �2����)�"� �"� %#��'!-�0"�. 
3. date_when 
�#&�&$�"�� #�2$� #�% 0%-#."�*���&� �&�� �" 2"-��%�($& �"� �((�&3)� �&� #���41�� 
�"� "-���-"�$& �&� *�& #�% &�&34���&� " "-���.�(�&�) �((�&3). ��2�-4��% ,�� 
&#&���$ �&� �"� !#&�/" *�&� �#�.4(��&� � )2" &�&.%-4��� �!#�� Timestamp. 
4. description 
�2* &#�'"��!��&� �� �%�$�� #����1,-��� �"� �((�&3)�, �� -)�%-& 2".&2) �"� 
%#��'!-�0"� (#.1. �� (�(��,�). ��2�-4��% ,�� �� -4(�'�� 2�&3���#���$�&�, 
1�"0�-�#���$�&� String -� -4(�0�� -)��� 200 1&�&��)���. 
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5. importance 
�$�&� 4�&� &��'-,� &#, ��%� 1,2,3 #�% 0%-+�.$ �� �" 0"-&����,�"�& �"� "-���.�(�&�)� 
�((�&3)�. 5�0�, %#��'%-$0��� -� �2�&$���" 0"-&0$& '& 41�%� &��'-, 3 (-�(�."), ��* 
.�(,���� 0"-&����4� 2 (-4���&-#���#�.�(-4�") ) �&� 1 (-���)).  

 
 

 

2.3.5 ) �� 

	��� #$�&�& &%�, +�$0����&� �& 2��3��& -"�!-&�& #�% 0�4.����&� &��-�0& 0�& -4." ��% 
0%0�)-&��� (1�)0��� )  �-�2��). �& -"�!-&�& 41�%� �� +&0��� #�2$& 4�& ��$-��� #�% �$�&� 
�� #����1,-��� �&�  4�&� #&�&.)#�" #�% �$�&� 4�& -4.�� ��% 0%0�)-&��� (�� username ��%). 
�� #&�&.)#�"� -#���$ �& ��'�$ �&� � $2��� � &#�0��.4&�. � #��$#��0" &%�) 41�� �,"-& 0�" 
#��$#��0" ��� �-�2��, ,�&� � %#�!'%�,� �"� '4.�� �& 2"-�0��#��)0�� 4�& -)�%-& 0�& -4." 
�"�. 

1. id 
To (��0�, #����!�� �.��2$. 

2. owner 
	�� #�2$� &%�, '& 0%-#."��'�$ �� username ��% #&�&.)#�" (foreign key). �� ��� 
��,#� &%�, #��0�-��*���&� �� (�(��,� �"� &#�0��.)� ��% -"�!-&���, 0�� �#�$� 
#.4�� '& 41�� #�,0+&0" -,�� � #&�&.)#�"� (�&� �& -4." ��% &� �$�&� �-�2&). 

3. description 
To #����1,-��� ��% -"�!-&��� 0� String (200). 

4. timeset 
�-���-"�$& �&� *�& &#�0��.)� (�&� .)6"� &3�! �& 2!� (�(��,�& �&%�$ ���&�) ��% 
-"�!-&���. ��"0�-�#���$�&� �!#�� Timestamp. 

5. sender 
To username ��% &#�0��.4& #�% 0%-#."�*���&� &%�,-&�& (�& �& (��0��#��"'�$ 
!0���& 0��� #&�&.)#�". 
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2.3.6 FILE 

� #$�&�&� &%�,� 1�"0�-�#���$�&� (�& �"� &#�')��%0" 0���1�$�� #�% &3���!� &�1�$& #�% 
0�4.����&� &��-�0& 0� -4." ��% 0%0�)-&���. �01!�%� �&� �2* ,0& #���(��3�"�&� 0�" 
#��$#��0" ��� -"�%-���� 01����� -� �" 2�&2��&0$& &#�0��.)�. ��4#�� -���1& �& 
0"-���'�$ ,�� '����$�&� 2�2�-4�� ,�� �& 2�&����!-��& &�1�$& ��&��!��&� 0� 0%(�����-4�� 
3���.� ��% server  �� �#�-4��� (�& �" �&%��#�$"0) ��%� &���$ -���1& �� ,��-� ��% 
&�1�$�%. �#�.41�"�� �& -"� ��&��$�&� 0�" +�0" ,.� �� &�1�$�, &..� -,�� �& 0���1�$& ��%. 
�� ��� ��,#� &%�, 2� +&�!���&� " +�0" -� -�(�." #�0,�"�& #."��3��$&� �&� �$�&� #�� 
�!��." " �#�/��(&0$& �&� 2�&�$�"0" ��� &�1�$��. �& #�2$& ��% #$�&�& &%��! �$�&� 
#&�,-��& -� �& #�2$& ��% #$�&�& NOTE. 
1. id 

To #����!�� �.��2$. 
2. owner 

	�� #�2$� &%�, '& 0%-#."��'�$ �� username ��% #&�&.)#�" (foreign key). �� ��� 
��,#� &%�, #��0�-��*���&� �� (�(��,� �"� &#�0��.)� ��% &�1�$�%, 0�� �#�$� #.4�� 
'& 41�� #�,0+&0" -,�� � #&�&.)#�"� (�&� �& -4." ��% &� �$�&� �-�2&). 

3. name 
�� #�2$� &%�, 41�� �!��� 0��#, �& #���(��6�� �� &�1�$� 0� #��$#��0" #�% �� 
#�&(-&���, ��% ,��-& 2�� &���$ (�& �" �&%��#�$"0) ��%. 

4. datasource 
�2* +�$0���&� �� #�&(-&���, path ��% &�1�$�% -40& 0�� server. 

5. timeset 
�-���-"�$& �&� *�& &#�0��.)� (�&� .)6"� &3�! �& 2!� (�(��,�& �&%�$ ���&�) ��% 
&�1�$�%. ��"0�-�#���$�&� �!#�� Timestamp. 

6. sender 
To username ��% &#�0��.4& #�% 0%-#."�*���&� &%�,-&�& (�& �& (��0��#��"'�$ 
!0���& 0��� #&�&.)#�". 
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2.3.7 SEQUENCE 

� #$�&�&� &%�,� 41�� +�"'"���, �,.� &3�! ��&���� ��%� &��'-�!� #�% 1�"0�-�#���!��&� (�& 
#����!���& �.��2�� 0��%� #$�&��� user2group, contact, calendar, note �&� file. 	%(�����-4�&, 
�&�&1���$�&� 4�&� &!/�� &��'-,� (�& ��'� #$�&�&, #�% ,#��� 1���� ��&� 2$���&� (�& �& 
1�"0�-�#��"'�$ �� #����!�� �.��2$ (�& -$& �4& �((�&3). �&�� �" 2������& &%�)� �"� 
2"-��%�($&�, � &��'-,� &%/����&� �&�� 4�&, *0�� �& �$�&� 4���-�� �& 1�"0�-�#��"'�$ (�& 
�#,-��" �((�&3). � &��'-,� &%�,� 0�"� 4�&�/" .����%�($&� ��% 0%0�)-&��� 41�� 
&�1���#��"'�$ 0��� &��'-, 0 (�& ��'� #$�&�&. �� ��� ��,#� &%�, -#���!-� &�� #�0& 
0��(-) �& &�&��4/�%-� 0��� &��'-, &%�, �&� �& 2�!-� #,0�� �((�&34� 41�%� 2"-��%�("'�$ 
&�� �&���!� 0��� &��$0���1� #$�&�& (,1� �#�02)#��� ��� %#��1����� �((�&34� &3�! �&�� �" 
2�&(�&3) -$&� &#, &%�4� � &��'-,� �"� 2�� �#&�&1�"0�-�#���$�&�). 

1. sequenceName 
�� #�2$� &%�, 2�$1��� ��� #$�&�& 0��� �#�$� &�&34���&� � 0%(�����-4��� &��'-,�. 

2. currentkeyvalue 
�%�,� �$�&� � &��'-,� (int) #�% &�&.!'"�� #&�&#���. 

�&�&���� +.4#�%-� �" -��3) &..� �&� ,.�� ��� �((�&34� ��% #$�&�& &%��!: 
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2.4 %���&� 

���� �"� �.��.)��0" �"� #&��%0$&0"� ��� #������ #�% &#���.�!� �� �#$#�2� 2�2�-4��� 
��% 0%0�)-&���, &��.�%'�$ �&� �� 01�0�&�, 2��(�&--& (Entity Relation Diagram) 0�� �#�$� 
($���&� 0&3)� " ��(���0" �"� +�0"�. 	�� 01)-& &%�, ($����&� �&.!���& &���."#�4� �� 
0140��� &��-�0& 0��� +&0��4� ���,�"��� ��% 0%0�)-&���: 
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� #&��%0$&0" ��% 0��*-&��� 2�2�-4��� �.��."�*���&� -� �� 01)-& #�% 2�$1��� �" -��3) 
��� #������ 4�0� ,#�� 41�%� )2" &�&.%'�$. �2* 3&$���&� #*� %.�#��)'"�� " �24& #�% 
#&��%0�� ��&� 0�� #��"(�!-��� 01)-& 0� #�&(-&����!� #$�&���: 
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3  

%
��� �������(Application Logic Layer) 

�� 0��*-& &%�, &#���.�$ �"� �&�2�� ��% #��(��--&��� 2�&1�$��0"� �-�2�� �&'*� 
&�&.&-+���� �& %.�#��)0�� �" .����%�(��,�"�& ��% ,.�% 0%0�)-&���. �2* 2�-�!��&� ,.& 
�& 0���1�$& �&� �� -4'�2�� #�% '& &�&.�+�%� �& �/%#"���)0�%� ��� &��)0��� ��� 1�"0�*� 
-40� ��% �#�#42�% �3&�-�()�, &��.*��&� �� $2�� �& &#&�&$�"�& 2�2�-4�& &#, �� 0��*-& 
2�2�-4���. �2* '& %#��/�� �&� " .�#��-����&�) #���(�&3) �"� #.&�3,�-&� J2EE #�% 
&#���.�$ ��� #%�)�& ��(���0"� ��% 0%0�)-&���. 

3.1 ���
���� J2EE 

3.1.1 *	���# 

� J2EE #.&�3,�-& 1�"0�-�#���$ 4�& -���4.� �&�&��-"-4�"� �3&�-�()�. �$& �3&�-�() 
J2EE &#���.�$�&� &#, 2��3��& “components” �& �#�$& �(�&'$0�&��&� 0� 2�&3������� 
-"1&�)-&�&, 0!-3��& -� �� 0��*-& -40& 0�� J2EE #���+�..�� 0�� �#�$� &�)��� �� 
���0���� 0%0�&���, �"� �3&�-�()�. �&�&���� 3&$���&� 2�&(�&--&���� 4�& #&��2��(-& 2!� 
�3&�-�(*� J2EE �� �#�$�� �$�&� 1���0-4��� 0!-3��& -� �& �/)� 0��*-&�&: 
Components ��% 0��*-&��� ��% client #�% ��41�%� 0�" -"1&�) ��% ��.�%�&$�% 
Components ��% 0��*-&��� ��% web #�% ��41�%� 0��� J2EE server 
Components ��% 0��*-&��� business #�% ��41�%� 0��� J2EE server 
Software ��% Enterprise Information System (EIS) 0��*-&��� #�% ��41�� 0��� EIS server.  
�$& J2EE �3&�-�() -#���$ �& &#���.�$�&� &#, �& ��$& ) �400��& 0��*-&�& #�% 3&$����&� 
#&�&����. �0�,0�, (����� 2�1,-&0�� ,�� &#���.�$�&� &#, ��$& 0��*-&�& 0!-3��& -� ��� 
#����14� 0��� �#�$�� �&�&�4-���&� &%��, �� �#�$�� �$�&�: � client, � J2EE server �&� " +�0" 
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2�2�-4��� 0�� ���� -4���. �� �3&�-�(4� #�% &��.�%'�!� &%�) �" 2�-) �#����$��%� �� 
-���4.� client-server ��#�'��*��&� 4�&� server multithreading �3&�-�()� -��&/! ��% client 
�&� �"� -���2&� &#�')��%0"� 0�� ���� -4���. �� �3&�-�(4� J2EE &#���.�!��&� &#, 
2��3��& components, �&'4�& &#, �& �#�$& �$�&� -$& &��/���"�" -���2& software -� ��� 
2��4� �"� �.�0��� �&� �& 2��� �"� &�1�$&. 	%(�����-4�& 2�&��$��%-�: 
Components #�% ��41�%� 0��� client (application clients and applets) 
Components web #�% ��41�%� 0��� server(Java Servlets, JavaServer Pages) 
Enterprise JavaBeans #�% ��41�%� 0��� server(EJBs) 

 
�& #&�&#��� (��3���&� 0� (.*00& #��(�&--&��0-�! Java �&� -��&3�� ���&� -� ��� $2�� 
��,#� ,#�� ,.& �& #��(��--&�&. � 2�&3��� &��-�0& 0�& J2EE components �&� ��� 
“standard” Java classes �$�&� ,�� �& #�*�& �$�&� 0%(����"-4�& 0� -$& �3&�-�() J2EE �&� 
��41�%� 0��� J2EE server. 
�/��� ���&� �"� �3&�-�() ��% J2EE -���4.�% 0�� 0%(�����-4�� 0!0�"-& ��2�&34��� 
#&��%0�� �� �� #&�&���� 01)-& #�% #���(��3�� 0� (����4� (�&--4� �" 2���&/" �&� 
�#�������$& ��� 0���-���� #�% �� &#���.�!�. 
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��,����&� (�& 4�& 2��(�&--& �"� �3&�-�()�, #�% /����� &#, �" +�0" 2�2�-4��� �&� 
�&�&.)(�� 0��� ��.��, &#�24��" #�% �$�&� � client. �& entity beans ,#�� '& &�&.%'�$ 
&�(,���& &#���.�!� �� -���4.� �"� +�0"� 0�� .�(��, �#$#�2� �&� �#���4#�%� �"� 
�%��.,���", .����%�(��,���" �&� &03&.40���" 2�&1�$�"0" ��� #������ �"�. �%�� '& 
1�"0�-�#��"'�!� &#, �& Session beans (�& �& ����.�0��!� �� 2��3���� -4'�2�� #�% '& 
�/%#"���)0�%� &��)0��� &#, &�*���& 0��*-&�&. �& beans &%�� 41�%� ���0��$ -� �4���� 
��,#� *0�� �& �$�&� 0� '40" �& &��&#����'�!� 0� &#&��)0��� ��,� &#.�! web application ) 
��,� web service. 	�" 2�!���" #��$#��0" &��-�0& 0�� 1�)0�" �&� ��� �/%#"���"�) '& 
#&��-+."'�!� �&� �& &#&�&$�"�& ��(&.�$& (Proxy – SOAP Servlet) #�% '& &�&.�+�%� �" 
-���3�&0" &��)0��� �&� &#&��)0��� 0� XML &�1�$&. 
 
 
Web clients 
 
5�&� J2EE client -#���$ �& �$�&� 4�&� web ) application client. 5�&� web client &#���.�$�&� 
&#, 2!� -4�": 2%�&-��4� 0�.$2�� web #�% -#���$ �& #���.&-+���%� 2��3���� (.*00�� 
(HTML, XML,..) �&� #&��(���&� &#, �& components  #�% ��41�%� 0�� web 0��*-& �&� 4�&� 
web browser #�% #&�&2$2�� ��� 0�.$2�� #�% .&-+�����&� &#, ��� server. 
 
 
Applets 
 
H Web 0�.$2& #�% .&-+���� �&��$� &#, �� 0��*-& Web -#���$ �& #���.&-+���� 4�& applet, 
�� �#�$� �$�&� -$& -���) �3&�-�() ��% client (�&--4�" 0� (.*00& Java �&� " �#�$& ��41�� 
0�" Java virtual machine #�% 41�� �(�&�&0�&'�$ 0��� Web browser.  
�& Web components �$�&� �& #����-*-��& APIs (�& �" 2"-��%�($& ��,� Web #��(��--&��� 
0��� client �&'*� 2� 1���� ���&� plug-ins ) &�1�$& 01����� -� �"� &03�.��& 0�� 0!0�"-& 
��% client �&� #&�41�%� 4�&� ��,#� 2�&1���0-�! ��% #��(�&--&��0����! -4��%� &#, �� 
01�2�&0-, ��� Web 0�.$2��.  
 
 
Application clients 
 
5�&� J2EE application client ��41�� 0�" -"1&�) ��% client �&� #&�41�� 0��� ��.�%�&$� �" 
2%�&�,�"�& �& 1���$ ��&� 2��3���� ��(&0$�� #�% &#&���!� 4�& “#.�%0�,����” user interface 
&#, &%�, #�% -#���$ �& #&�41�� -$& 0%(�����-4�" (.*00&. �� application clients 41�%� 
�-�0" #�,0+&0" 0�& enterprise beans #�% ��41�%� 0�� 0��*-& business. �#�#��0'4���, 
4�&� J2EE application client -#���$ �& &��$/�� -$& HTTP 0!�2�0" *0�� �& ��'�$ 0� 
�#�������$& -� 4�& servlet �� �#�$� ��41�� 0�� 0��*-& web. 
 
 
Javabeans 
 
�& Javabeans �$�&� Java �.�0��� #�% #���41�%� get �&� set -�',2�%�. ��,����&� (�& 
�#&�&1�"0�-�#��)0�-& Java components #�% -#���!� �& 0%�2%&0��!� *0�� �& 
&#���.40�%� 0�� 0!��., ��%� -$& Java �3&�-�(). �& Javabeans 2� 1���� ���&� ��#���� 
application server � �#�$�� '& 2"-��%�()0�� ��2�1�-4��� ��#��� instance ��%�, '& �& 
�&�&0��46�� ) '& #&�41�� 0� &%�� %#"��0$��, �&'*� �$�&� &#.4� �.�0��� �"� Java. 
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����������� 
�� J2EE server  
 
� client �#��������$ -� �� 0��*-& business (#�% ��41�� 0��� server) �$�� &#�%'�$&�, �$�� 
-40� JSP 0�.$2�� ) servlets #�% ��41�%� 0�� 0��*-& web, ,#�� 3&$���&� 0�� #&�&���� 
01)-&. 
�& servlets �$�&� �.�0��� �"� (.*00&� #��(�&--&��0-�! Java #�% ����.�!� 2%�&-��� 
����)0��� �&� �&�&0��%� �%� &#&��)0���. �� JSP 0�.$2�� �$�&� &�1�$& ���-4��% #�% 
.����%�(�!� ,#�� �& servlets -� �" 2�&3��� ,�� �#���4#�%� -$& #�� 3%0��) #��04((�0" 0�" 
2"-��%�($& 0�&����! #����1�-4��%. 

 
 
Web Components 
 
�& J2EE Web components -#���$ �& �$�&� servlets ) 0�.$2�� JSP. �� 0�&���4� HTML 0�.$2�� 
�&� �& applets 0%�24���&� -� �& Web components ,�&� #�&(-&��#���$�&� -$& �3&�-�() &..� 
2� '����!��&� Web components. 
To Web 0��*-& -#���$ �& #���.&-+���� 4�& Javabeans component (�& �� 1����0-, ��� 
2�2�-4��� #�% ��0�(���&� &#, �� 1�)0�" �&� �"� &#�0��.) ��%� 0�� 0��*-& business (�& 
�#�/��(&0$&. 
 
 
%
��� EIS 
 
�� Enterprise Information System 0��*-& #���.&-+���� �� 0!0�"-& �"� +�0"� 2�2�-4���. 
	�� 0��*-& &%�, ��2�1�-4��� �& 1���&0��$ �& 41�%� #�,0+&0" �& components �"� J2EE 
�3&�-�()� (�& 2��3���%� .,(�%� (database connectivity). 

3.1.2 J2EE Containers 

	� (����4� (�&--4� 2�� �$�&� �!��.� �& (��6�� �&��$� �*2��& (�& �3&�-�(4� #�..&#.*� 
�#�#42��, �&'*� �$�&� &����� #��$#.���� #�����-4��% �& ($��� 1����0-,� transactions, 
multithreading, resource pooling �&� �..�� #�.!#.���� .�#��-4����� 1&-".�! �#�#42�%. � 
&�1���������) J2EE, " �#�$& �$�&� component-based �&� &��/���"�" #.&�3,�-&�, 41�� 0&� 
&#��4.�0-& �& �$�&� #.4�� �!��.� �& &�&#�!/�� �&��$� J2EE applications, �&'*� " .�(��) 
��� �#�1���)0��� �$�&� ��(&��-4�" -� +�0" �#&�&1�"0�-�#��)0�-& components. �#�#.4��, 
o J2EE server #&�41�� &/��0"-�$���� %#"��0$�� 0� -��3) ��,� container (�& ,.�%� ��%� 
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�!#�%� component. O 2"-��%�(,� +4+&�& 2� 1���� ��&� �& &�&#�!/�� -,��� ��% ,.�� &%�4� 
��� %#"��0$��, -� &#��4.�0-& �& -#���$ �& 0%(������'�$ � $2��� 0�"� �#$.%0" ��% ���0���� 
#��+.)-&��� �"� �#�1�$�"0"�. 
� ��1���������) J2EE 0�"�$ ��&� 0� -�(�.� +&'-, 0� �#�-4��%� ��1��.�($�� �&� #�,�%#& 
(APIS). � �#�-���0-,� &%�,� �&� " /���'&�" &#,2�0" ��� 2�&3,��� .����%�(�*� ��% 
-���4.�% 0� 2��3���� ��1��.�($�� &#���.�$ �..�0�� �&� �� 0"-&����,���� #.���4��"-� ��% 
J2EE. 	�� #&�&���� 01)-& 3&$����&� 0%(���������� �� ��1��.�($�� �&� �& &����4�-��& #�% 
1�"0�-�#���!��&� &#, �& 2��3��& �-)-&�& ��% -���4.�%: 
 

 
 

� JDBC : �&�41�� �#���������$& -� 2��3���� #"(4� 2�2�-4��� &��/���"��#��*��&� 
�� %#,.��#� 0!0�"-& &#, �" +�0" 2�2�-4��� 

� JNDI : �#���4#�� 0�& 2��3��& Components �& &����!� &�&3��4� 0� 2��3��& 
&�����$-��& Java. 

� RMI : Remote Method Invocation -��&��4#�� ��#��4� &�&3��4� 0� &#�-&��%0-4��� 
�.)0��� -�',2�� 

� JMS : Java Messaging Service. �/�,#�0�� 0!0�"-& &0!1���"� &#�0��.)� �&� .)6"� 
-"�%-����. �#���4#�� �" 1&.&�) 0!�2�0", point-to-point -"�!-&�&, publish-
subscribe -"�!-&�& 

� JavaMail : ����,��..� #�% &�&.&-+���� �& ��$0�� /�1���0�4� �.�0��� (�& Email 
�&� ��� �!��.� 1����0-, ��%� (&#�0��.) – .)6") 

� JAF : JavaBean Activation Framework. ��"0�-�#���$�&� &#, �" ��1��.�($& 
JavaMail (�& �" 2�&1�$��0" ��� 2�2�-4��� -40& 0�& email 

3.1.2.1 Container services 

M� ��� ,�� containers &�&3��,-&0�� 0�� interface -��&/! ��,� component �&� �"� low-level 
.����%�(��,�"�&� #�% %#�0�"�$ �� &%�, �� component. �����! ����.�0��$ 4�& web 
enterprise bean ) application client component, #�4#�� �& 0%�&�-�.�("'�$ 0� -�& J2EE 
application  �&� �& ($��� deployed 0�� &��$0���1� container. �%�) " 2�&2��&0$& #���.&-+���� 
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��� �&'���0-, �,0� ��� �%'-$0��� ��% container (�& ��'� component -40& 0�"� J2EE 
�3&�-�(), ,0� �&� (�& �"� $2�& �"� ��.�%�&$&. �� �%'-$0��� ��% container #��0&�-, �%� �"� 
%#�0�)��/" #�% #&�41��&� &#, ��� J2EE server, #�% #���.&-+���� %#"��0$�� ,#�� 
&03�.��&, transaction management, Java Naming �&� Directory Interface (JNDI) &�& "�)0��� 
�&� remote connectivity. 	%(�����-4�&: 

� �� -���4.� J2EE &03�.��&� �#���4#�� �& 01"-&�$0�� �&��$� 4�& Web component ) 
entrprise bean, 4�0� *0�� 0�� 0!0�"-& �& 41�%� #�,0+&0" -,�� �/�%0��2��"-4��� 
1�)0���. 

- �� J2EE transaction -���4.� �#���4#�� �& �&'��$0�� �&��$� ��� 0140��� -��&/! ��� 
-�',2�� #�% &#���.�!� -$& transaction 4�0� *0�� ,.�� �& &���-���#$ ���&� �� -$& 
-��&2��) -���2&. 

- #"��0$�� JNDI &�& "�)0��� #&�41�%� 4�& ���#��"-4�� interface 0� #�..&#.4� 
%#"��0$�� �"� �#�1�$�"0"�, 4�0� *0�� �& application components �& 41�%� #�,0+&0" 
0��� naming �&� directory %#"��0$��. 

- �� -���4.� �"� J2EE remote connectivity 2�&1���$ ��&� low-level �#�������$& -��&/! 
clients �&� enterprise beans. �3�! 2"-��%�("'�$ 4�& enterprise bean, 4�&� client 
�&.�$ -�',2�%� ��% 0& �& &�)�&� 0�"� $2�& virtual machine.  

� J2EE &�1���������) #&�41�� �4����� %#"��0$�� #�% �#���4#�%� �& application components 
-40& 0�" $2�& J2EE �3&�-�() �& -#���!� �& 0%-#���34����&� 2�&3�������, &��.�(& -� �� 
#�! ($����&� deployed. ��& #&��2��(-&, 4�& enterprise bean -#���$ �& 41�� �4����� �%'-$0��� 
&03�.��&� #�% ��% �#���4#��&� 4�& 0%(�����-4�� �#$#�2� #�,0+&0"� 0�& 2�2�-4�& -$&� 
+�0"� -40& 0� ��#��� #���+�..�� &��#�%/"�, �&� 2�&3������, �#$#�2� #�,0+&0"� 0�" +�0" 
0� ��#��� �..� #���+�..��. 

3.1.2.2 ���� Container 

�&�� �" 2�&2��&0$& ��% deployment #�&(-&��#���$�&� " �(�&��0�&0" ��� J2EE application 
components 0�& J2EE containers #�% 3&$����&� 0�� &�,.�%'� 01)-&. 
 

 
J2EE server 
�&�41�� ��%� EJB �&� Web containers. 
Enterprise Javabeans container 
����$ ��&� �& enterprise beans (�& ��� J2EE �3&�-�(4�. �& enterprise beans �&� �� container 
��%� ��41�%� 0��� server. 
Web container 
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��i�$ ��&� ��� 0�.$2�� JSP �&� �& servlets (�& ��� J2EE �3&�-�(4�. �& Web components �&� 
�� container ��%� ��41�%� 0��� J2EE server. 
Application client container 
����$ ��&� �& application client components. �� application clients �&� �� container ��%� 
��41�%� 0��� client. 
Applet container 
����$ ��&� �& applets. �#���.�$�&� &#, 4�&� Web browser  �&� Java plug-in #�% ��41�%� -& $ 
0��� client.  

3.1.3 ��������� 

��& �"� 2"-��%�($& ��% J2EE 0%0�)-&��� �$�&� #.4�� 0&34� ,�� &#&���$�&� " 1�)0" ��,� 
��������! #��(��--&��� IDE -� 2%�&�,�"�& �& 1���$ ��&� �&� �& ��(&�*��� #�..� 
0��*-&�&. �& #�4#�� 2".&2) �& �$�&� 4�& #���+�..�� -40& &#, �� �#�$� '& -#���$ �& 
��(&�*���&� 4�& 0!0�"-& /����*��&� &#, �" 0!�2�0" -� �" +�0" 2�2�-4��� �&� 
�&�&.)(���&� 0�" 0!�'�0" �&� 0!�2�0" ��� 0�.$2�� ��% Application Client. 	%(�����-4�& 
&#&���$�&�: 
1. �����0-,� 0!2�0"� -� �" +�0" 2�2�-4��� -40& &#, 01)-&�& �&� 1�)0" standard 

#�����,.�� ,#�� �� JDBC () ODBC). 
2. �!��." 2"-��%�($& �&� 4.�(1�� ��� J2EE Componets ��% -�0&$�% 0��*-&��� ,#�� �& 

Enterprise Java Beans. 
3. 	%..�() �&� ��(���0" ��� Components �&� " 4��&/) ��%� 0� Containers. 
4. 5.�(1�� �&� #��(�&--&��0-,� Web Components ,#�� Servlets �&� JSPs. 
5. ��(���0" ��� #&�&#��� 0� 01)-&�& ��&�� �& 0�&.�!� (�& ���4.�0" 0� 

�/��2���%-���%� servers. 
6. ��&�,�"�& (�& 2"-��%�($& Web Services +&0� ,-��& 0� -�',2�%� �/%#"�4�"0"� 

��(&0�*�. 
7.& &%�� �$�&� -����� &#, �& 0���1�$& #�% �2)("0&� 0�"� �#�.�() ��,� IDE 
2"-��%�("-4��% &#, �"� $2�& �" SUN, �� SUN One Studio (Version 5 update 1). �� 
#�,(�&--& &%�� #��034��� ,.& �& ��(&.�$& (�& �"� �!��." 2"-��%�($& ��,� J2EE 
0%0�)-&���. 
�� Sun One Studio #���41�� ��0�-&��-4�� ��� Application Server 7 #�% 1�"0�-�#��)'"�� 
(�& �"� ���4.�0" �&� 4.�(1� ��% ,.�% 0%�)-&���, ��* #&��..".& 4(��� 1�)0" �&� ��% #.�,� 
standard Java server (�& web applications #�% �$�&� � ��mcat. 

3.2 ���
	�
����� 
�� JavaBeans 

�& 0��*-&�& ��% server �&� ��% client -#���!� �#$0"� �& #���.&-+���%� 0%0�&���� #�% 
+&0$ ���&� 0�"� &�1���������) ��� Javabeans *0�� �& �.4(1�%� �& 2�2�-4�& #�% 
-��&34����&� -��&/! ��,� application client �&� ��#���� components #�% ��41�%� 0��� 
J2EE server ) -��&/! ��� ��.�%�&$�� �&� �"� +�0"� 2�2�-4���. 
�& Javabeans, �& �#�$& 2� '����!��&� J2EE components, 41�%� instance -��&+."�4� �&� get, 
set -�',2�%� *0�� �& 41�%� #�,0+&0" 0�& 2�2�-4�& #�% +�$0����&� 0��� #&�&#��� 
-��&+."�4�. 
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3.2.1 �������� �
� Enterprise Beans 

5�& enterprise bean �$�&� 4�& software component #�% &3��� 0��� server �&� -#���$ �& ($��� 
deployed 0� 4�& �&�&��-"-4��, #�.%�#$#�2� #���+�..��. 5�& enterprise bean -#���$ �& 
&#���.�$ 4�& ) #���00,���& Java objects, �&'*� 4�& component -#���$ �& �$�&� ���� 
#&�&#��� &#, 4�& &#., object. ���/���"�& &#, �" 0!�'�0) ��%, �� clients ��,� bean 
&01�.�!��&� -� 4�& 0%(�����-4�� interface, �� �#�$�, ,#�� �&� �� $2�� �� bean, #�4#�� �& 
&��.�%'�$ ��� EJB #��2�&(�&34�. �� #��2�&(�&34� &%�4� &#&���!� &#, �& beans �& ��'4��%� 
��#���� -�',2�%�, #�% �#���4#�%� 0�� EJB container �& 1���$ ��&� �& beans �/$0�%, 
&��/���"�& &#, �� container 0�� �#�$� ��41�� �&'4�& &#, &%��. 
	�� 0"-�$� &%�, 0"-��*��%-� ,�� � client ��,� bean -#���$ �& �$�&� ���2)#���, 4�& servlet, 
4�& applet ) &�,-" �&� ��#��� �..� enterprise bean. 	�"� ��.�%�&$& &%�) #��$#��0", �� 
request ��,� client &#, 4�& bean -#���$ �& 41�� �� &#��4.�0-& �"� �.)0" -�&� �.,�."�"� 
&.%0$2&� &#, enterprise beans. �� (�(��,� &%�, 41�� -�(�." 0"-&0$&, �&'*� �#���4#�� �"� 
%#�2�&$��0" -�&� #�.!#.��"� ��(&0$&� ��,� bean, �� �#�$� -#���$ 0�" 0%�41��& �& �&.�$ 
-�& 0���� &#, �..& beans (�& �� 1����0-, ��� &#.�!0����� ��(&0�*� #�% #���!#��%�. 

3.2.1.1 ��	�����	�� ��� EJBs 

�& EJBs �$�&� 1�)0�-& (�& �3&�-�(4� 0��� �#�$�� %#��1�%� �� #&�&���� &#&��)0���: 
- � �3&�-�() 2�&��$���&� &#, -$& �.�-���0". ��& �"� &���-��*#�0" ��% &%/&�,-���% 

&��'-�! 1�"0�*� $0�� 1���&0��$ " �&�&��-) ��� components -�&� �3&�-�()� 0� 
#�..� -"1&�)-&�&, #��9#,'�0" #�% #."��!� �& enterprise beans.  

- �$�&� &#&�&$�"�" " #�&(-&��#�$"0" transactions, #�% %#�0�"�$ ���&� &#, �& 
enterprise beans, (�& �"� �/&03�.�0" �"� &���&�,�"�&� ��� 2�2�-4���. 

- H �3&�-�() 41�� -�& #����.$& &#, clients. �� .$(�� -,�� (�&--4� �*2��&, �� remote 
clients -#���!� �!��.& �& �(�&�&0�)0�%� �& enterpise beans. 

�& enterprise beans 2�&��$����&� 0� ��$& �$2": �& session, �& entity �&� �& message-driven 
beans. 5�& session bean &�&#&��0�� -$& #��0����) “0% )�"0"” -� 4�&� client. 7�&� � 
��.�%�&$��  #�6�� �& %#��1��, �� session bean �&� �& 2�2�-4�& ��% 1�����&�. �& session 
beans �$�&� 0&� �& ������ �&'*� &���0���1�!� 0� ��4�(����. 
�$& ��4�(��& -#���$ �& �$�&� ���2)#���, ,#�� (�& #&��2��(-& " #�,0'�0" &��'-*�, " 
#�,0+&0" 0� -�& +�0" 2�2�-4��� ) " �.)0" ��,� �..�% enterprise bean. 	� &��$'�0", 4�& 
entity bean #&��0�� 2�2�-4�& #�% �$�&� -,��-& &#�'"��%-4�& 0� -$& 0���� ��,� #$�&�& -�&� 
+�0"� 2�2�-4���. ��,-" �&� &� � client &#�0%�'�$ ) � server �.�$0�� �$�&� +4+&�� ,�� �& 
2�2�-4�& ��% entity bean �$�&� 0�0-4�&. �& entity beans �$�&� 0&� �& ���������� �&'*� 
&���0���1�!� 0� �����
�� - Java objects #�% #���41�%� #."��3��$�� -�&� +�0"� 2�2�-4���. 
�& session beans �%#��� 1�"0�-�#���!� �& entity beans (�& �& #�&(-&��#��)0�%� �� 0��#, 
��%�, ,#�� � �&-$&� -�&� ���#� &� (session bean) #�% 1���$ ��&� ��%� ��&#� ���!� 
.�(&��&0-�!� (entity bean). �4.��, 4�& message-driven bean 0%�2%� �� �& 1&�&��"��0���� 
��,� session bean �&� ��,� Java Message Service (JMS) message listener, �#���4#���&� �" 
.)6" JMS -"�%-���� &0!(1���&, &..� " �&�"(��$& &%�) 2� '& -&� &#&01�.)0��. 
	�� 01)-& 3&$���&� #*� 4�& enterprise bean .&-+���� 2�2�-4�& &#, 4�&� client, �& 
�#�/��(� ��&� (&� 1���� ��&�) �&� �& 0�4.��� 0�� 0��*-& EIS (�& &#�')��%0", ) &��$'��&, 
.&-+���� 2�2�-4�& #�% 41�%� &#�'"��%��$, �& �#�/��(� ��&� ��� &%�, �$�&� &#&�&$�"�� �&� 
�& 0�4.��� #$0� 0��� client. 
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5�& 0%��#���, 2��(�&--& (�& -����4� &#, ��� #�..4� 2%�&�,�"��� #�% 41�� 4�&� client ,�&� 
&..".�#�2�� -� 4�& EJB component 3&$���&� #&�&����: 

 

3.2.1.2 ����� ��� EJBs 

7�&� 4�&� client �#�'%-�$ �& 1�"0�-�#��)0�� �� instance -�&� enterprise bean class, 2�� �&.�$ 
#��4 �" -4'�2� �-�0&, &..� " �.)0" 2�&�,#���&� &#, �� EJB container �&� �&�,#�� 
-��&+�+� ��&� 0�� bean instance, �&'�0�*��&� &%�,-&�& �� EJB container �� 2%��-�� 
-�0�.&+"�) (middleware). �� &%�, ��� ��,#� 2��%��.!���&� � 2"-��%�(,� ��� components 
�&'*� 2� 1���� ��&� �& (��6�� ) �& �����  debug �*2��& #�% �&.�$ middleware APIs. 
��#���� &#, ��� %#"��0$�� .��#,� #�% ��% #&�41���&� -� &%�, ��� ��,#� �$�&� �� �/)�: 
�� ��(#&#��& )��0(-!��& transactions: �& transactions -&� �#���4#�%� �& ����.�!-� 
������-���0���4� .����%�($�� 0� 4�& �&�&��-"-4�� #���+�..��, '4����&� attributes 0�& 
enterprise beans. �� EJB container #&�41�� -�& %#"��0$& transactions, #�% %.�#���$ 0� low-
level �" 2�&1�$��0" �&� �� 0%�����0-, ��� transactions. 

� ),�%#(� ��.%�(��: H &03�.��& 41�� -�(�." 0"-&0$& ,�&� #�,����&� (�& deployments 0� 
#�..� �#$#�2&. � %#"��0$& &03�.��&� #�% #&�&1���$ " Java 2 Platform Standard Edition 
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3����$ �� (�& �"� #�0��#�$"0" ��� 1�"0�*�, 2�&03&.$ ���&� �& deployments &#, 
&��#�'!-"��%� �#�0�4#���.  
Resource management +�� component life cycle: �� EJB container 1���$ ��&� �& resources 
��� EJBs, ,#�� (�& #&��2��(-& threads, sockets �&� 0%�240��� -� +�0��� 2�2�-4���. 
�#�#.4��, �.4(1��&� �� life cycle ��� enterprise beans �#���4#���&� 0�� EJB container �& �& 
�#&�&1�"0�-�#��)0�� ,#�% 1���� ��&�. 
Persistence: ��,����&� (�& -$& .�(��) &��(�" ,�&� �� deployment &#&���$ -,��-" 
&#�')��%0". �& EJBs #��034��%� +�)'��& 0� &%�, �� 0"-�$� �&'*� �#���4#�%� �"� 
&%�,-&�" -,��-" &#�')��%0" 2�2�-4��� �&� &����"0) ��%� ��#��& 0��(-) &�(,���&, ,�&� 
'& 1���&0��$. 
Remote accessibility: � enterprise bean class 2�� -#���$ �& �."'�$ �-�0& &#, �� 2$��%�. To 
Ejb container 1���$ ��&� �� 2$��%� �&'*� .&-+���� �.)0��� &#, ��%� 1�)0��� �&� ��� 
-��&+�+� �� 0�" bean class.  
Component location transparency: �� clients ��� components 2�&1��$ ���&� &#, �� 
0%(�����-4�� -4��� ,#�% 1�"0�-�#���$�&� �� component. 
�#, �& #&�&#��� �!��.& 0%-#��&$��%-� ,�� �� EJB container .����%�(�$ � -�0�.&+"�)� 
-��&/! ��% client �&� ��% bean. �%�, �� 0��*-& #�% -�0�.&+�$ .��#,� 0%��0�� 4�& EJB 
object. ��,����&� (�& 4�& �$2�� “#."��/�!0��%”, #�% (���$ �� �& 01����� -� �� 2$��%�, �& 
transactions, �"� &03�.��& �&� �..&. �& EJB objects &�&#&��(�%� #�0�� �&� ��'4��%� ,.�� 
��� business -�',2�%� ��% bean �&� -��&+�+� �%� 0� &%�, ,.& �& requests ��% client. 
���.�%'�$ " &#���,��0" ��% EJB object: 

 

3.2.2 �� ���
	�	� ���� ��� enterprise bean? 

3.2.2.1 � enterprise bean class 

��,����&� &#.� (�& -$& Java class #�% %#&��!�� 0� ��#���%� �&�,��� �� �#�$�� �$�&� 
&#&�&$�"��� (�& �& ��4/�%� �& bean 0� 4�& EJB container. �$& enterprise bean class 
#���.&-+���� .�#��-4����� %.�#�$"0"� ��% component. 
	�"� #��$#��0" ��� session beans " enterprise bean class �%#��� #���41�� business-process-
related .�(��), ,#�� %#�.�(�0-, ��-*�, -��&3��� ��3&.&$�� -��&/! ��&#� ��*� 
.�(&��&0-*� ) �&�&1��)0��� #&�&((�.�*�. 
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70�� &3��� 0�& entity beans, " enterprise bean class �%#��� #���41�� data-related .�(��) 
,#�� " &..&() 0�� ,��-& ��,� #�.��", " -�$�0" 0�� �0� !(�� ��,� ��&#� ���! .�(&��&0-�! 
) " ���#�#�$"0" -�&� #&�&((�.$&�. 
�& interfaces #�% -#���$ �& %.�#��)0�� " bean class �&'��$ ���&� &#, ��� #��2�&(�&34� ��� 
EJBs. �%�� �& interfaces &�&(�� �%� �"� bean class �& ��'4��� 0%(�����-4��� -�',2�%� #�% 
#�4#�� �& #&�41�%� ,.& �& beans, ��� �#�$�� �&.�$ �� EJB container (�& �& 1����0��$ �� bean 
�&� �& �� '40�� 0� ����-,�"�& (�& 0%(�����-4�& (�(��,�&. 
�� 0"-&����,���� interface #�% ,.�� �� bean classes #�4#�� �& %.�#���!� �$�&� �� 
javax.ejb.EnterpriseBean interface #�% &#���.�$ -�& #��4��&0" ��% java.io.Serializable. �%�, 
0"-&$��� ,�� ,.& �& enterprise beans -#���!� �& -���&0��!� ��� �2�,�"��� ��� serializable 
&������-4���. 
�,0� �& session ,0� �&� �& entity beans 41�%� #�� 0%(�����-4�& interfaces #�% &#���.�!� 
#��4��&0" ��% javax.ejb.EnterpriseBean interface. �& session beans #�4#�� �& %.�#���!� �� 
javax.ejb.SessionBean �&� �& entity �� javax.ejb.EntityBean interface. 

3.2.2.2 �� EJB Object 

7�&� 4�&� client �#�'%-�$ �& 1�"0�-�#��)0�� �� instance -�&� enterprise bean class, 2�� �&.�$ 
��#��& -4'�2� �-�0& &#, �� bean instance &..� " �.)0" &%�) #������ #�*�& &#, �� 
container �&� �&�,#�� -��&+�+� ��&� 0�� bean instance. �� &%�, ��� ��,#� �� container 
.����%�(�$ �� -�0�.&+"�)� -��&/! ��% client �&� ��% bean instance. �%�, �� 0��*-& 
-�0�.�+"0"� ���-� ��&� EJB object. ��,����&� (�& 4�&� #."��/�!0�� #�% (���$ �� 
.�#��-4����� (�& �� 2$��%�, �& transactions, �"� &03�.��& �&� �..&. ����(��3�� #�0�� �&� 
��'4��� ,.�� ��� business -�',2�%� #�% 2�&'4��� �� bean, 0�� �#�$� -��&+�+� �%� ,.& �& 
requests ��� 1�"0�*�. 
�& EJB objects &#���.�!� 3%0��� �-)-&�& ��% container �&� #���.&-+���%� �*2��& 
0!-3��& -� �� container 0�� �#�$� &�)��%�. ��'� container -��&34��� “��(&.�$&” �& �#�$& 
#&��(�%� Java �*2��& �&� �.�0��� #�% &#&���$ �� 0%(�����-4�� container �&� �& �#�$& 
1�"0�-�!�%� (�& �" 2��$02%0" ��� beans 0�� #���+�..�� ��%. �$�&� .��#,� %#�!'%�& (�& �" 
-��&���#) ��% enterprise bean 0� 4�& �&�&��-"-4�� server-side component, 2".&2) �" 
.�(��) #�% &��.�%'�$�&� (�& �� 1����0-, ��% resource management, ��% life cycle, ��� 
transactions, �"� &03�.��&�, �"� remote #�,0+&0"� �&� �..�� %#"��0�*�. � #&�&(,-���� 
�*2��&� 1���$ ��&� &%�4� ��� %#"��0$�� 0!-3��& -� ��� 0%(�����-4�� ��,#� ��% container. 
 
�� Remote Interface 
 
7#�� &�&34�&-� #&�&#���, � client ��,� bean �&.�$ ��� -�',2�%� ��% ,1� &#, �� $2�� �� 
bean &..� &#, �& EJB objects, �& �#�$& (�& &%�, �� .,(� #�4#�� �& “�.���#���!�” ��� 
business -�',2�%� #�% 2�&'4��� " bean class. �� .�(,-��� remote interface �$�&� &%�, #�% 
41�� &%�) �"� &�-�2�,�"�&. �& remote interfaces #�4#�� �& &��.�%'�!� ��%� �&�,��� #�% 
�&'��$ �%� �� EJB #��2�&(�&34�. ��& #&��2��(-&, ,.& �& remote interfaces #�4#�� �& 
#��4�1���&� &#, 4�& 0%(�����-4�� ����, interface, �� javax.ejb.EjbObject, �� �#�$� 
#���.&-+���� 0"-&����4� �&� ��2�&34��%0�� -�',2�%�. �� #����1,-��, ��% &��.�%'�$: 
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���,� &#, ��� -�',2�%� #�% #��"()'"�&� ,#�� 3&$����&� #&�&#���, �� remote interface 
&���(��3�� ��� business -�',2�%� ��% bean, 4�0� *0�� ,�&� 4�&� client �&.�$ ��#��& &#, 
&%�4�, �� EJB object �& -��&+�+� �� �" -4'�2� 0�"� &��$0���1" %.�#�$"0" #�% &�)��� 0�� 
$2�� �� bean. 
 
Java RMI ��� EJB objects 
 
�� javax.ejb.EJBObject �$�&� #��4��&0" ��% java.rmi.Remote �� �#�$� -� �" 0���� ��% 
&#���.�$ �-)-& ��% Java Remote Method Invocation. �#���2)#��� object %.�#���$ �� 
java.rmi.Remote &#���.�$ 4�& remote object �&� -#���$ �& �."'�$ &#, 2�&3������) Java 
Virtual Machine (#�&(-&��#�$"0" ��� �.)0��� remote -�',2�� 0�" Java). 
�& EJB remote interfaces #�4#�� �& %#&��!�%� 0��%� �&�,��� ��% RMI remote interface. ��& 
#&��2��(-&, -$& -4'�2�� #�% &#���.�$ -4��� ��,� remote object �� �#�$� -#���$ �& �."'�$ 
&#, 2��3���� virtual machines, #�4#��  �& #���&.�$ -$& 0%(�����-4�" remote exception. � 
��.�%�&$&, " �#�$& �$�&� -$& java.rmi.RemoteException ) %#��.�0" &%�)�, %#�2����!�� ,�� 
���� &�&#����1� 0%�4+" 0�� 2$��%�. 
�& remote interfaces #�4#�� �#$0"� �& %#&��!�%� 0� �&�,��� 01����� -� �� #4�&0-& 
#&�&-4���� 0��� -�',2�%�, �&'*� �#���4#���&� 0%(�����-4��� �!#�� #�% �$�&� 4(�%��� &#, 
�� RMI. 

3.2.2.3 To Home Object 

7#�� &�&34�&-�, � client �#��������$ -� �& EJB objects �&� ,1� �-�0& -� �& beans. �� 
��*�"-& #�% �$'��&� .��#,� �$�&� #*� �� clients &#����!� �" 2%�&�,�"�& &�&3���� 0�& EJB 
objects. O client 2�� -#���$ �& 2"-��%�()0�� 4�& EJB object �-�0& �&'*� �� ��.�%�&$� 
-#���$ �& %#��1�� 0� 2�&3������, -"1��"-& &#, &%�, 0�� �#�$� ��41�� � client. � 
��.�%�&$�� .��#,�  "���� 4�& EJB object &#, 4�& EJB object factory, �� �#�$� �&.�$�&� home 
object �&� �$�&� %#�!'%�� (�& �" 2"-��%�($&, �"� �!��0" ��� )2" %#��1����� �&� �"� 
�&�&0���3) ��� EJB objects. 7#�� �& EJB objects, 4�0� �&� �& home objects �$�&� 
0%(�����-4�& (�& ��'� EJB container. 
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To home interface 
 
�� �#,-��� ��*�"-& #�% -&� &#&01�.�$ �$�&� #*� 4�& home object (���$ �� #*� �#�'%-�!-� 
�& &�1���#��)0�%-� �& EJB objects. ��& #&��2��(-&, 4�& EJB object -#���$ �& ��'4��� -$& 
-4'�2� #�% 241��&� �� #&��-���� 4�&� &�4�&��, ��* ��#��� �..� EJB object 241��&� 4�& 
string. To container, (�& �"� #&�&(�() ��� EJB objects, 1���� ��&� �& (���$ �� &%�4� ��� 
#."��3��$��, �� �#�$�� ��% #&�41���&� -40� ��% home interface. �& home interfaces &#.� 
#��02���$ �%� ��� -�',2�%� (�& �"� #&�&(�(), �"� �&�&0���3) �&� �"� �!��0" ��� EJB 
objects. 5�& #&�&0�&���, 2��(�&--& 3&$���&� 0�� #&�&���� 01)-&: 

 
7.& �& home interfaces #�4#�� �& %#�0�"�$ �%� 0%(�����-4��� -�',2�%� �� �#�$�� 
�&'��$ ���&� &#, �� javax.ejb.EJBHome interface. �� -4'�2�� ��% ��.�%�&$�% 3&$����&� 
#&�&����: 
 

 
 

To local interface 
 
�� local interface #���41�� “signatures” (�& ��� business -�',2�%� #�% -#���$ �& �&.40�� 4�&� 
client &#, 4�& bean. � #.)�"� �*2��&� �"� -�',2�% +�$0���&� -40& 0�" bean class. �� 
container 2"-��%�(�$ -$& class #�% %.�#���$ �� local interface. To ��.�%�&$� 41�� �" 
2%�&�,�"�& �& �&.40�� 4�& �..� bean ) 4�& web component #�% +�$0���&� 0��� $2�� server. 
O client 1�"0�-�#���$ &%�, �� interface (�& �& ����#$0�� �� local home interface -40� -�&� 
JNDI &�& )�"0"�, �&.�$ -$& -4'�2� &#, �� local home interface (�& �& &�&��)0�� 4�& 
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0%(�����-4�� instance ��% bean (0� -��3) ��,� remote interface) &#, �� �#�$� �&.�$ 0�" 
0%�41��& business -�',2�%�. 
 
�� local home interface 
 
�#���.�$ #��4��&0" ��% javax.ejb.EJBLocalHome �&� #��02���$ �� ��� create, finder �&� 
home -�',2�%� ��% enterprise bean #�% -#���!� �& �."'�!� &#, ��#��� �..� bean -40& 
0��� $2�� server. � container #&�41�� -$& class #�% %.�#���$ �� local home interface. 

3.2.3 %���	
����� 
�� Home Objects, EJB objects ��� Bean Instances 

�& #���00,���& containers 41�%� -�& 1:� 0140" -��&/! ��� home objects �&� ��� bean 
instances, ���� #�% 0"-&$��� ,�� ,.�� �� clients (�& �" 2"-��%�($& ��� EJB objects 
1�"0�-�#���!� �� $2�� home object instance, �� �#�$� �$�&� thread-safe *0�� �& -#���$ �& 
�/%#"���)0�� �&%�,1���& #�..� requests (0� &��$'�0" -� �& beans �& �#�$& �$�&� single-
threaded, �& containers �$�&� multithreaded). 70�� &3��� 0��� &��'-, ��� EJB object 
instances #�% %#��1�� (�& ��'� bean instance, %#��1�%� containers -� 0140" 1:�, ,#�% ��'� 
EJB object �$�&� multithreaded (,#�� �& home objects),  �&� containers -� 0140" �:�, ,#�% 
� � &��'-,� ��� EJB objects ($0�� &���+*� -� ��� &��'-, ��� clients #�% �$�&� 
0%�2�2�-4��� �" 2�2�-4�" 0��(-)) �&� � � &��'-,� ��� bean instances -40& 0�� pool. 	� 
&%�) �"� #��$#��0" #�,����&� (�& single-threaded EJB objects. 

3.2.4 +��� 
�� JNDI ��� 	�
������ 
�� Home Objects 

������-4��% �& �#���%1'�$ 2�&3����&, �& EJB containers 2�� &#��&.!#��%� �"� 
0%(�����-4�" ��#�'�0$& ��% ���0���� home object, -� &#��4.�0-& �� clients �& 
#�&(-&��#���!� �"� &#&�&$�"�" &�& )�"0" -40� ��% JNDI. �& home objects �$�&� 
�(�&�&0�"-4�& ��#�% -40& 0�� 2$��%� �&� � client #�4#�� �& #&��(�� 4�& nickname (�& �� 
home object ��% client #�% �#�'%-�$ �& ����#$0��. 7�&� �� bean ($���&� deployed -40& 0�� 
container, �� ��.�%�&$� 3����$ �� *0�� �& 2�0-�%��$ &%�, �� nickname &#, �� &��$0���1� 
home object. 5�0�, � ��'� client #�% 1�"0�-�#���$ �#���2)#��� -"1��"-& ��,� #�.%�#$#�2�% 
deployment -#���$ �& 1�"0�-�#��)0�� &%�, �� nickname (�& �& ����#$0�� �o home object, 
1��$� �& 41�� 0"-&0$& " 3%0��) ��#�'�0$& ��% -"1&�)-&��� #�% 1�"0�-�#���$. �� clients 
1�"0�-�#���!� �� JNDI API (�& &%�,� �� 0��#,. �� JNDI, -40� ��,� 24�2��% ) -�&� 
%#"��0$&� ���-&��2,�"0"� #�% %#��1�� 0�� 2$��%�, &�& "�� �� home object, #�..4� 3��4� 
&3�! 1���&0��$ �& �#�������)0�� -� -$& ) �&� #���00,����� %#"��0$�� ���-&��2,�"0"� 0�" 
2������& �"� ,."� 2�&2��&0$&�. �3�! ��.��� +��'�$, -$& &�&3��� 0� &%�, �� home object 
�#�0��43��&� 0��� client.  
� #&�&#��� 2�&2��&0$& #&�&�$'��&� 01"-&���� 0�"� �#,-��" ���,�&. 
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3.2.5 !�,���� 
�� Beans 

�$& J2EE �3&�-�() #�&(-&��#���$�&� -40� ��� -�',2�� ��� beans #�% �&.�!� �� 2��3���� 
clients. �%�4� �$�&� �� �/)�: 
� Finder methods: O client &�& "�� 0�� home interface 4�& entity bean instance -� +�0" �� 
#����!�� �.��2$ ��% (primary key). �4����� -4'�2�� �$�&� " findByPrimaryKey 0�� local 
home interface ��% ��'� entity bean (�&� 0�� home interface ��% bean, 0�"� #��$#��0" #�% 
&%�, %#��1��). �� finder -4'�2�� #���41�%� statements 0� EJB Query Language (EJB QL) ��� 
�#�$�� � application server ��% bean -��&��4#�� 0� SQL statements. 
� Create methods: �� container &�1���#���$ �� enterprise bean instance 1�"0�-�#��*��&� �& 
��$0-&�& �"� create -�',2�%. � -4'�2�� &%�) 2".*���&� 0�� home interface ��% ��'� 
session bean (�&'*� �&� 0�� local home interface ��% bean, �3,0�� &%�, %#��1��). 
5�& entity bean ) 4�& statefull session bean -#���!� �& 41�%� #���00,����� &#, -$& create 
-�',2�%�. 
� Business methods: 5�&� client �&.�$ ��� business -�',2�%� ��,� bean -40& &#, �� remote 
interface &%��!. 
� 2"-��%�(,� �$�&� ���$��� +4+&�& #�% #��0'4��� business -�',2�%� 0� 4�& bean �&� 
&%�,-&�& #��0�$'���&� �� &��$0���1�� 2".*0��� 0�" bean class �&'*� �&� 0�& local, remote 
interfaces (,#��� &#, &%�� %#��1�� ) �&� 0�& 2!�). 
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� Home methods: 5�& entity bean -#���$ �& 1�"0�-�#��)0�� -$& home -4'�2� (�& ��#��& 
2�&2��&0$& #�% 2�� &#&���$ #�,0+&0" 0� ��#��� 0%(�����-4�� instance ��% bean. (0� 
&��$'�0" -� ��� business -�',2�%�). � 2"-��%�(,� #��0'4��� -$& home -4'�2� �&� &%�,-&�& 
#�&(-&��#���$�&� " &��$0���1" 2).�0" -�',2�% 0�" bean class �&� 0�� local home ) 0�� 
home interface ��% bean. 5�& entity bean -#���$ �& 41�� #&�&#��� &#, -$& home -�',2�%�. 
� Select methods: 5�& CMP entity bean -#���$ �& 1�"0�-�#��)0�� -$& select -4'�2�, " 
�#�$& #�&(-&��#���$ -$& 2�&2��&0$& &�& )�"0"� 0� -$& +�0" 2�2�-4���, ,#�� �� finder 
-4'�2��, �&� �#�0��43�� 4�& local ) remote interface ) 4�& collection. �� select -4'�2�� ��,� 
bean #��0�$'���&� 0� &%�, &#, ��� $2�� �� 2"-��%�(,, 2�� ���$'���&� 0� remote interfaces �&� 
2�� -#���!� �& �."'�!� &#, clients, ��* #���41�%� 2".*0��� 0� EJB Query Language (EJB 
QL) ��� �#�$�� � application server -��&��4#�� &%�,-&�& 0� �*2��& SQL. 

3.2.6 EJB Query Language 

7�&� #��0'4��%-� -$& finder ) select -4'�2� 0� 4�& CMP entity bean #�&(-&��#���!-� -$& 
2).�0" 0� EJB Query Language (�& �& #��02���$0�%-� �� query �"� -�',2�%. 	 4�& query 
(�&--4�� 0� EJB QL 4�& bean -#���$ �& 0%--��41�� 0��� 0140��� #�% #��02���$0�"�&� 0�� 
abstract schema ��%, �� �#�$� �$�&� �� �-)-& ��% deployment descriptor ��% bean #�% 
�&'��$ �� �& -,��-& #�2$& ��% �&� ��� 0140��� 0��� �#�$�� #&$���� -4���. 5�& EJB query 
-#���$ �& 0%�240�� �& abstract schemas ,.�� ��� 0%01��� ,-���� entity beans #�% &�)��%� 
0�� $2�� EJB JAR &�1�$�. 
7�&� �� bean ($���&� deployed 0� 4�&� application server, �& EJB QL queries -��&3�� ���&� 
0�" (.*00& �"� +�0"� 2�2�-4���, -� &#��4.�0-& �& entity beans #�% 1�"0�-�#���!� EJB 
QL �& �$�&� 2%�&�, �& -��&3��'�!� 0� 2�&3������4� &#�')��� 2�2�-4���. 

3.2.7 - �� 
�� 	������ 
�� enterprise bean  

�"� *�& �"� .����%�($&�, � application client �#��������$ #�*�& -� �� home interface ��% 
bean �&� �&�,#�� -� �� remote interface, &..� #��4 -� �� $2�� �� enterprise bean object. 7." 
" ��(&0$& #�% &#&���$�&� (�& �"� �/%#"�4�"0" ��% client ($���&� -40� ��% EJB container.  
�& +)-&�& #�% &��.�%'�!��&� �&�� �" 2������& �"� .����%�($&� 3&$����&� 2�&(�&--&���� 
0�� &�,.�%'� 01)-& �&� #���(��3���&� #&�&����. 	"-��*��%-� ,�� 0�� 0%(�����-4�� 
#&��2��(-& 1�"0�-�#���$�&� 4�& enterprise bean -� remote-type interfaces -,��. 
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1. � client +�$0��� �� enterprise bean -40& 0��� application server �&� 0�� container, 

1�"0�-�#��*��&� -$& JNDI -4'�2� &�& )�"0"� *0�� �& +��� -$& remote &�&3��� 
0�� home interface ��% enterprise bean. 5�& &��$0���1� home stub 2"-��%�(�$�&� 
0��� client. 

2. 5�& home object 2"-��%�(�$�&� 0��� server (�& �& %.�#��)0�� �� home interface ��% 
enterprise bean. �� home stub  "�� &#, �� home object ��% bean 4�& instance ��% 
$2��% (��% enterprise bean) (�& ��� 0%(�����-4�� client 0� &%�, �� session. 

3. To container .&-+���� �� bean instance &#, �� pool. 
4. 5�& remote object 2"-��%�(�$�&� 0��� server (�& �& %.�#��)0�� �� remote interface 

��% bean. �40� ��% remote stub �&� ��% remote object � client �&.�$ business 
-�',2�%� &#, �� bean instance. 

5. To bean instance 2�&+� �� �& 2�2�-4�& &#, �" +�0" �& �#�$& 0�" 0%�41��& 
-��&34����&� 0��� client. 	� #��$#��0" ��#���% update, &%�, (��3��&� 0�" +�0" 0� 
-��3) transaction. 

6. O client 0�� 0"-�$� &%�, 41�� .�+�� �& 2�2�-4�& #�%  )�"0� �&�  �� container 
�#�0��43�� #�& �� instance 0�� pool. 

	�� 0"-�$� &%�,, �$�&� &#&�&$�"�� �& &�&3��'�!-� 0�� instance pooling. �& entity bean 
instances �$�&� &�&�%�.*0�-& &�����$-��& #�% � container -#���$ �& 1�"0�-�#��)0�� (�& �& 
&�&#&�&0�)0�� 2�&3������� &�����$-��& ��% $2��% �!#�% 2�2�-4��� -�&� -���2&� 
&#�')��%0"�. ��& #&��2��(-&, 4�& container -#���$ �& 1�"0�-�#��)0�� �� entity bean 
instance #�% &�&34���&� 0� 4�&� ��&#� ��, .�(&��&0-, (�& �& &�&#&�&0�)0�� 2�&3������4� 
�&�&(�&34� .�(&��&0-*�. 7�&� �.��."��'�$ " 1�)0" ��,� entity bean instance, &%�, 
-#���$ �& &#�2�0-�%��$ �&� �& 1�"0�-�#��"'�$ (�& �& �/%#"���"'�$ �� request ��#���% 
�..�% client �&� �& &�&#&�&0�)0�� 2�&3������� 2�2�-4�&. � 2�&2��&0$& &%�) #�% ($���&� 
-40� ��% container,  � �#�$�� 2%�&-��� &�&'4��� �� entity bean instance 0� 2�&3������, EJB 
object, 3&$���&� 01"-&���� #&�&����: 
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3.2.8 To life cycle 	��� Enterprise Bean 

�3�! 2"-��%�("'�$ 4�& enterprise bean, #����! &%�, 1�"0�-�#��"'�$ #�4#�� �& #���0�� &#, 
0%(�����-4�& 0��2�& �& �#�$& #���(��3���&� #&�&����: 

 
            1                             2                                  3                                          4. 
 

1. ��1��� 2"-��%�(�!-� ��� classes ��% bean. 
2. 5�& ) #���00,���& enterprise beans 0%(�����*����&� 0�� $2�� EJB module. 
3. 5�& ) #���00,���& modules 0%(�����*����&� 0�"� $2�& J2EE application. 
4. H J2EE application ($���&� deployed 0� 4�&� server (�& testing �&� �&�,#�� redeployed 

0� #�'&�*� 2�&3������, server. 

3.3 ENTITY BEANS 

�& entity beans 2�&34��%� &#, �& session beans �&'*� 2�&�"��!� �& 1&�&��"��0���� ��%�, 
�#���4#�%� �"� �&%�,1���" #�,0+&0" 0� #�..�!� 1�)0���, �&� -#���!� �& 0%01��$ ���&� -� 
�..& entity beans. 
5�& entity bean &�&#&��0�� -,��-& &#�'"��%-4�& 2�2�-4�& 0� -$& '�-�.�*2" &#�')�" 
2�2�-4���. ��'� entity bean instance #���41�� -$& ���,�"�& ��#���% 2�2�-4��% �&� 4�&� 
client ) 4�& session bean #�% &���#��0�#�!�� 4�&� client -#���$ �& 1�"0�-�#��)0�� 4�& 
entity bean (�& �& +��� ) �& ��0�(�� 2�2�-4�& 0� -$& +�0".� �&��0�&0" ��,� entity bean 2�� 
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�/&����&� &#, �� #���+�..�� 0�� �#�$� &%�, +�$0���&�. �� �� #����!�� �.��2$ (primary 
key) �&� �� remote interface #�% 2�&'4���, �� bean �#�+�*��� &��/&��)��� ��% server, ��% 
container ) ��% client, �&'*� &%�, #���& �#&�4�1��&� 0�"� �&��0�&0" ,#�% +��0�,�&� 
&���+*� -��� �� ��.�%�&$� transaction #�% #�&(-&��#��)'"��. 
� ��'� client .&-+���� �� 2��, ��% instance &#, 4�& entity bean, -� &#��4.�0-& 2�&3�������$ 
1�)0��� �& 41�%� #�,0+&0" 0�� $2�� 0!��.� 2�2�-4���. 	�"� #��$#��0" #�% 2!� clients 
����.�!� �"� $2�& finder -4'�2� ��,� entity bean, #&�,.� #�% �&� �� 2!� 41�%� &�&3��� 0�� 
$2�� rem�te object 2�� �$'��&�  )�"-& �-#.��)�, �&'*� ��'� �!��0" �$�&� &��/���"�". 
�#�-4���, 0�"� #��$#��0" ��� enterprise beans 2�� �$�&� &#&�&$�"��� � multithreaded 
�*2��&�. 	"-��*��%-� �2* #�� 4�&� client +�$0��� �� ���0���� entity bean -� +�0" �� 
#����!�� �.��2$ ��% ��.�%�&$�%. 

3.3.1 USER 

�
��� (Fields) 
�� #�*�� entity bean &#���.�$ �&'�43�" ��% #$�&�& USER �"� +�0"�. #��1�� .��#,� 4�& 
#�2$� CMP (Container-Managed Persistence field) (�& ��'� #�2$� ��% &��$0���1�% #$�&�&: 

� username #�% &#�'"��!��&� 0� �!#� java.lang.String �&� &#���.�$ �� #����!�� 
�.��2$ ��% entity bean, �� #�2$� 2".&2) #�% �� �&%��#���$ �&� �� /�1��$ �� &#, �& 
%#,.��#&. 

� password � java.lang.String 
� isgroup � int 
� name � java.lang.String 
� surname � java.lang.String 
� country � java.lang.String 
� city � java.lang.String 
� address � java.lang.String 
� birthdate � java.sql.Date 
� telephone1 � java.lang.String 
� telephone2 � java.lang.String 
� postcode � java.lang.String 
� email � java.lang.String 
� work � java.lang.String 
� description � java.lang.String 
� lasttime � java.sql.Timestamp 

 
CREATE METHODS 
7#�� 41�� )2" 0"-���'�$ �� -4'�2�� 2"-��%�(�$ ��% entity bean �$�&� �%0�&0���� &%�4� #�% 
'& 2"-��%�(�!� �&� ��� �4�� �((�&34� 0��� &��$0���1� #$�&�& �"� +�0"�.  

� ejbCreate(username, password, isgroup, name, surname, country, city, address, 
birthdate, telephone1, telephone2, postcode, email, work, description, lasstime) 
�".*���&� -���1& -$& -4'�2�� 2"-��%�(,�  #�% #&$���� �� ,��0-& ,.& �& #�2$& �&� 
2"-��%�(�$ 4�& �4� bean '4����&� �& &��$0���1& #�2$& ��% -40� ��� %#&�1,���� 
setter methods. 
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GETTER-SETTER METHODS 
	�"� �&�"(��$& &%�) &�)��%� ,.�� �� -4'�2�� #�% �#���4#�%� �"� &���."0" �&� &..&() ��� 
#�2$�� ��% bean. �"-��%�(�!��&� &%�,-&�& �&�� �" 2).�0" ��� #�2$�� �&� &#���4#�%� �"� 
&#�%'�$&� #�,0+&0" 0��� -��&+."�4� (�& .,(�%� &03�.��&� �&� #�&����,�"�&�. 
 
FINDER METHODS 

� findByPrimaryKey(username) 
� -4'�2�� &%�) 2"-��%�(�$�&� &%�,-&�& �&� +�$0��� �� �&��..".� bean #�% 41�� �� 
0%(�����-4�� primary key. 

� findOwnerByName(name, surname) 
��"0�-�#���$�&� (�& �& �&%��#��"'�$ -$& 0%(�����-4�" �((�&3) ��,� 1�)0�" -� 
+�0" �� ���-&��#*�%-, ��%. �%�, �$�&� 0"-&����, ,�&� ��#���� 1�)0�"� ��% 
0%0�)-&��� (���$ �� �& 0���1�$& ��,� &..�! -4.�%� �&� ,1� �� username ��% #�% 
�$�&� &#&�&$�"�� (�& �& �#�������)0�� -& $ ��%. 

 
BUSINESS METHODS 

� Getter – Setter Methods 
��1��� " #�,0+&0) ��%� �$�&� -,�� �#����#�) -40& &#, �� $2�� �� bean &..� 
-#���!� �& 2".�'�!� �� $2��� �&� �� �/������4� -4'�2�� #��0+�0�-�� &#, 
�/������� &�����$-��&. 	�" #�����-4�" #��$#��0" ,.�� 41�%� ���0��$ �&� �� 
business methods.  

� changePassword(oldpassword, newpassword) 
<�1���0�� (�& �� #�2$� password 41�� 2"-��%�("'�$ -$& �#�#.4�� -4'�2�� (�& �"� 
&..&() ��% #�2$�% #4�& &#, �"� &#.) setPassword. H -4'�2�� &%�) #�*�& 
0%(��$��� �� 2�0-4�� oldpassword -� �� )2" %#��1��, �&� -,�� &� �& +��� $2�& ����� 
�"� &..&() -� �� �&���!���. 5�0� �#���4#��&� " &03&.)� &..&() ��% ��2���! ��% 
1�)0�", &3�! #�*�& �#�+�+&�*���&� " &%'�����,�"�& ��%. 

� getUserDetail() 
H -4'�2�� &%�) �#�0��43�� -$& Detail class ��% 0%(�����-4��% entity bean (�& �� 
�#�$� '& �."'�$. 7#�� '& &�&.%'�$ #&�&���� " �.�0" &%�) &#���.�$ 4�& &#., 
&��$(�&3� ��% entity bean, -� -,��� -�',2�%� ��� get �&� set (�& ��'� #�2$�. 	��#,� 
�"� !#&�/)� ��% �$�&� ,#�� '& 2��1'�$ " +�.��0��#�$"0" �"� &#,2�0"� �&� " 
2��%�,.%�0" 1����0-�! ��� 2�2�-4���. 

3.3.2 USER2GROUP  

�
��� (Fields) 
� id � int �&� &#���.�$ �� #����!�� �.��2$ ��% bean. ��& �& #���� ��-) �� #�2$� &%�, 

�&�� �" 2"-��%�($& �4&� �((�&3)� ($���&� &�&3��� 0�� entity bean Sequence ,#�� 
'& 2�!-� #&�&����. 
�,(� �#$0"� ��% (�(��,��� ,�� � �!#�� &%��! ��% primary key �$�&� +&0��,� �&� 2�� 
-#���$ �& %.�#��)0�� interfaces ,#�� " java.io.Serializable 41�� ���0��$ -$& 
/�1���0�) �.�0" (� &%�,. � �.�0" &%�) ���-� ��&� User2groupKey �&� 41�� 
-��&2��, #�2$� �� int id. 	%-#���.&-+���� �#$0"� -�',2�%� ,#�� " equals() �&� " 
hashcode() #�% +�"'�!� 0�"� �&/��,-"0" �&� �" 0!(���0" ��� entity beans -� +�0" 
�� #����!�� �.��2$ ��%� �&� �$�&� #��&#&���!-����. 

� user � java.lang.String 
� group � java.lang.String 
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� indate � java.sql.Date 
�/$ �� �& 0"-���'�$ ,�� ,.& �& #�2$& #�% �$�&� /4�& �.��2�� (user, group) �&� &�&34����&� 0� 
#�2$& �..�� #������ %#&��!�%� 0� �&�,��� foreign keys #�% %#�0�"�$ ���&� &#, �� EJB 
Tier �&� 41�%� 2".�'�$ 0�� Deployment Descriptor. �&�,.& &%��, �&�� �" 2"-��%�($& �4�� 
bean instances, ($���&� #�*�& 4.�(1�� -40& &#, ��� $2��� ��� -�',2�%� ��% #��(��--&��� &� 
($����&� 0�+&0��$ ,.�� �� �&�,��� &�&3����. 	�"� #�����-4�" #��$#��0" #.1. ,�&� 
2"-��%�(�$�&� 4�& �4� User2group Entity bean ($���&� #�*�& 4.�(1�� (�& �"� !#&�/" ��� 
2�'4���� #�2$�� user �&� group (&� %3$0�&��&� Users -� &��.�(� username) �&� �&%�,1���& 
��� �� #�*�� &���0���1�$ 0� 1�)0�" (isgroup=0)  �&� �� 2�!���� 0� �-�2&. 
 
CREATE METHODS 

� ejbCreate(user, group, indate) 
�&�&�"��!-� ,�� " -4'�2��-2"-��%�(,� #&$���� �� ,��0-& -���1& �& #&�&#��� 
#�2$& �&� ,1� �� id #�% �$�&� �&� �� #����!�� �.��2$, &3�! &%�, '& 2"-��%�("'�$ &#, 
)2" ���0-4��� 2�&2��&0$�� ��% #��(��--&��� �&� 2�� ��2�&34��� �� 1�)0�". 
��1��� &�&����&� -$& &�&3��� #��� �� Home Interface ��% bean Sequence &3�! 
-,�� -40� &%�)� �$�&� 2%�&�) " &�&3��� 0� 0%(�����-4�" �((�&3). ���� ($���&� 
1�)0" �"� -�',2�% findByPrimaryKey(“user2group”) -� �� �&��..".� ,��0-& *0�� 
�& &�&��"'�$ �� entity bean #�% &3��� ��� #$�&�& user2group. =0���&, �&.*��&� �" 
-4'�2� getNextValue(), " #����$-��" ��-) �"� &��.�%'$&� (�& ��� #$�&�& 
user2group &%/����&� �&�� 4�& �&� �#�0��43��&�. �%�) �$�&� �&� " ��-) #�% '& 
1�"0�-�#��"'�$ (�& �� #�2$� id. � #&�&#��� 2���(&0$& �/&03&.$ �� �"� 
-��&2��,�"�& ��% �� #����!�� �.��2$. 
 
        Context c = null; 
        Object result = null; 
        int id; 
        if (this.mySequenceHome == null) { 
/**��&����&� &�&3��� #��� �" Home Class ��% Sequence*/ 
            try{ 
                c = new InitialContext(); 
/**#.&$0��-#���+�..�� #�% 2"-��%�(�!��&� �&� 1���$ ���&� �& 2��3��& beans*/ 
                result = c.lookup("java:comp/env/ejb/Sequence"); 
/**��& )�"0" ��% EJB Sequence 0�� #.&$0�� &%�,*/ 
                mySequenceHome= 
(SequenceHome)javax.rmi.PortableRemoteObject.narrow(result,SequenceHome.cla
ss); 
            } catch (Exception e) {System.out.println("Error: " + e);} 
        }         
        try { 
            Sequence aSequence = 
mySequenceHome.findByPrimaryKey("user2group"); 
/**�!��0" ��% bean #�% &3��� �� 0%(�����-4�� #$�&�&*/ 
            id = aSequence.getNextValue(); 
/**��&����&� " �#,-��" ��-) �&� &#�'"��!��&�*/ 
        } catch (FinderException f) { 
            System.out.println("FinderError: " + f); 
            return null; 
        } catch (Exception e) { 
            System.out.println("Error: " + e); 
            return null; 
        } 
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FINDER METHODS 
� findByPrimaryKey(User2group�ey) 

� -4'�2�� &%�) 2"-��%�(�$�&� &%�,-&�& �&� +�$0��� �� �&��..".� bean #�% 41�� �� 
0%(�����-4�� primary key. 
.4#�%-� ,�� 1�"0�-�#���$�&� (�& ,��0-& " &��$0���1" 
�.�0" �� ,1� &#�%'�$&� �� �.��2$ id(int). 

� findGroups(user) 
�2* 2$���&� �� username ��,� 1�)0�" �&� �#�0��43��&� 4�& java.util.Collection &#, 
,.�� ��� �((�&34� #�% &3���!� �� 1�)0�" &%�,. O �!#�� Collection &#���.�$ 
interface �&� &��.�%'�$ �" .�(��) �"� 0%�2�2�-4�"� .$0�&� (�& �"� &#�')��%0" ��� 
0���1�$�� #�% #���.&-+����. � -4'�2�� &%�) 1�"0�-�#���$�&� (�& �& +�$0��%-� ��� 
�-�2�� 0��� �#�$�� &�)��� 4�& 0%(�����-4�� ���-�. 

� findUsers(group) 
�#,  �"� �..", 0�"� #��$#��0" &%�) 2$���&� �� username #�% &���0���1�$ 0� 4�& 
group (&%�, 2".&2) #�% 41�� 2".*0�� � %#�!'%�,� ��%) �&� �#�0��43��&� 4�& 
Collection -� ��� �((�&34� #�% �� &3���!� (,#�� �&� -� �" findGroups). � 
1�"0�-,�"�& �$�&� �& +�$0����&� ,.�� �� 1�)0��� #�% �$�&� -4." -$&� 0%(�����-4�"� 
�-�2&�. 

 
BUSINESS METHODS 

� Getter – Setter Methods 
	�� 0%(�����-4�� entity bean 41�%� ($��� #��0+�0�-�� 0� �/������4� �.)0��� 
-���1& �� getter methods (,1� ��% #�2$�% id (�& #��3&�)� .,(�%�). �%�, 0%-+&$��� 
2�,�� 2�� 41�� �,"-& �#��&2)#��� &..&() 0�& 0���1�$& ��% -��� �" 2"-��%�($& 
&%��!. 

� getUser2groupDetail() 

3.3.3 CONTACT 

�
��� (Fields) 
� id � int �$�&� �� #����!�� �.��2$ ��% bean. 	�" #��$#��0" &%�) ($���&� �#$0"� " 

1�"0�-�#�$"0" -$&� +�"'"���)� �.�0"� ContactKey ,#�� 41�� )2" &�&.%'�$. 
� owner � java.lang.String 
� name � java.lang.String 
� surname � java.lang.String 
� country � java.lang.String 
� city � java.lang.String 
� address � java.lang.String  
� birthdate � java.sql.Date 
� telephone1 � java.lang.String 
� telephone2 � java.lang.String 
� postcode � java.lang.String 
� email � java.lang.String 

�/$ �� �& 0"-���'�$ ,�� ,.& �& #�2$& #�% �$�&� /4�& �.��2�� (user, group) �&� &�&34����&� 0� 
#�2$& �..�� #������ %#&��!�%� 0� �&�,��� foreign keys #�% %#�0�"�$ ���&� &#, �� EJB 
Tier �&� 41�%� 2".�'�$ 0�� Deployment Descriptor. �&�,.& &%�� �&�� �" 2"-��%�($& �4�� 
bean instances ($���&� #�*�& 4.�(1�� -40& &#, ��� $2��� ��� -�',2�%� ��% #��(��--&��� &� 
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($����&� 0�+&0��$ ,.�� �� �&�,��� &�&3����. 	�"� #�����-4�" #��$#��0" #.1. ,�&� 
2".*���&� � owner �"� �((�&3)� �.4(1��&� -40� �"� Home Class ��% User Bean &� 
%3$0�&�&� �� 2�0-4�� username. 
 
CREATE METHODS 

� ejbCreate(owner, name, surname, telephone1, telephone2, country, city, address, 
postcode, birthdate, email) 
7#�� 2��%����$0�"�� �&� 0� #��"(�!-��" #��$#��0", �� id 2� 2$���&� �� ,��0-& 
&..� #���!#��� -40& &#, 2�&2��&0$& ��% #��(��--&���. 

 
FINDER METHODS 

� findByPrimaryKey(ContactKey) 
� findContacts(username) 

	�" -4'�2� &%�) ($���&� 1�)0" �"� EJB Query Language (�& �& �#�0��&3�$ 4�& 
Collection &#, ,.& �& Contact beans #�% &�)��%� 0� 0%(�����-4�� 1�)0�". �$�&� 
#��3&�4� ,�� " 1�"0�-,�"�& �$�&� �& �#�0��43���&� 0�� 1�)0�" ,.& �& &�����$-��& 
�#&3*� #�% ��� &3���!� (#��0�#���).  

 
BUSINESS METHODS 

� Getter – Setter Methods 
� #�,0+&0" 0� ,.�� ��� get �&� set -�',2�%� �$�&� �.�!'��", -� -,�" �/&$��0" �� 
#�2$� id #�% 2�� �#���4#��&� �!�� " &..&() �!�� " &����"0) ��% �&� ��� owner #�% 
2�� �$�&� 2%�&�, �& &..�/��. �$�&� �..�0�� #&��.�(� �& �$�&� 2%�&�) " &..&() ��% 
�2����)�" ��,� &������-4��% (,#��� �� &� �$�&� &%�,). �� '4.�� ��#���� �& 
-��&+�+�0�� 4�& &�����$-��� 0� ��#���� �..� '& #�4#��, &� 41�� �" 2%�&�,�"�&, �& 
2"-��%�()0�� 4�& �&���!���. 

� getContactDetail() 

3.3.4 CALENDAR 

�
��� (Fields) 
� id � int �$�&� �� #����!�� �.��2$ ��% bean. 	�" #��$#��0" &%�) ($���&� �#$0"� " 

1�"0�-�#�$"0" -$&� +�"'"���)� �.�0"� CalendarKey ,#�� 41�� )2" &�&.%'�$. 
� owner � java.lang.String 
� dateWhen � java.sql.Timestamp 
� importance � int 

 
CREATE METHODS 

� ejbCreate(owner, date_when, description, importance) 
7#�� 2��%����$0�"�� �&� 0� #��"(�!-��" #��$#��0", �� id 2� 2$���&� �� ,��0-& 
&..� #���!#��� -40& &#, 2�&2��&0$& ��% #��(��--&���. 
 

FINDER METHODS 
� findByPrimaryKey(CalendarKey) 
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� findCalendars(username) 
H -4'�2�� &%�) �#�0��&3�$ 4�& Collection &#, ,.& �& Calendar beans #�% &�)��%� 
0�� 2�0-4�� 1�)0�".  

 
BUSINESS METHODS 

� Getter – Setter Methods 
� #�,0+&0" 0� ,.�� �"� get �&� set -�',2�%� �$�&� �.�!'��", -� -,�" �/&$��0" �� 
#�2$� id #�% 2�� �#���4#��&� �!�� " &..&() �!�� " &����"0) ��% �&� ��� owner #�% 
2�� �$�&� 2%�&�, �& &..�/��. 

� getCalendarDetail() 

3.3.5 FILE 

�
��� (Fields) 
� id � int �$�&� �� #����!�� �.��2$ ��% bean. 	�" #��$#��0" &%�) ($���&� �#$0"� " 

1�"0�-�#�$"0" -$&� +�"'"���)� �.�0"� FileKey ,#�� 41�� )2" &�&.%'�$. 
� owner � java.lang.String 
� name � java.lang.String 
� timeset � java.sql.Timestamp 
� datasource � java.lang.String 
� sender � java.lang.String 

 
CREATE METHODS 

� ejbCreate(owner, name, datasource, timeset, sender) 
7#�� 2��%����$0�"�� �&� 0� #��"(�!-��" #��$#��0", �� id 2� 2$���&� �� ,��0-& 
&..� #���!#��� -40& &#, 2�&2��&0$& ��% #��(��--&���. 
 

FINDER METHODS 
� findByPrimaryKey(FileKey) 
� findFiles(username) 

H -4'�2�� &%�) �#�0��&3�$ 4�& Collection &#, ,.& �& File beans #�% &�)��%� 0�� 
2�0-4�� 1�)0�".  

 
BUSINESS METHODS 

� Getter – Setter Methods 
� #�,0+&0" 0� ,.�� �"� get �&� set -�',2�%� �$�&� �.�!'��" ���,� ��% #�2$�% id #�% 
2�� �#���4#��&� �!�� " &..&() �!�� " &����"0) ��% �&� �& owner, sender #�% 2�� 
�$�&� 2%�&�, �& &..�/�%�. 

� getFileDetail() 
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3.3.6 ) �E 

�
��� (Fields) 
� id � int �$�&� �� #����!�� �.��2$ ��% bean. 	�"� #��$#��0" &%�) ($���&� �#$0"� " 

1�"0�-�#�$"0" -$&� +�"'"���)� �.�0"� NoteKey ,#�� 41�� )2" &�&.%'�$. 
� owner � java.lang.String 
� timeset � java.sql.Timestamp 
� description � java.lang.String 
� sender � java.lang.String 

 
CREATE METHODS 

ejbCreate(owner, description timeset, sender) 
7#�� 2��%����$0�"�� �&� 0� #��"(�!-��" #��$#��0", �� id 2� 2$���&� �� ,��0-& 
&..� #���!#��� -40& &#, 2�&2��&0$& ��% #��(��--&���. 
 

FINDER METHODS 
� findByPrimaryKey(NoteKey) 
� findNotes(username) 

H -4'�2�� &%�) �#�0��&3�$ 4�& Collection &#, ,.& �& Note beans #�% &�)��%� 0�� 
2�0-4�� 1�)0�".  

 
BUSINESS METHODS 

� Getter – Setter Methods 
� #�,0+&0" 0� ,.�� ��� get �&� set -�',2�%� �$�&� �.�!'��" ���,� ��% #�2$�% id #�% 
2�� �#���4#��&� �!�� " &..&() �!�� " &����"0) ��% �&� �& owner, sender #�% 2�� 
�$�&� 2%�&�, �& &..�/�%�. 

� getNoteDetail() 

3.3.7 SEQUENCE 

7#�� 41�� )2" &�&3��'�$ " !#&�/" &%��! ��% Entity bean �$�&� +�"'"���). ��"0�-�#���$�&� 
(�& �& 2*0�� ��-4� 0� �&���!���� �((�&34� #������ #�% 1�"0�-�#���!� (�& #����!�� �.��2$ 
��� ��2��, &��'-, id.  
 
�
��� (Fields) 

� sequencename � java.lang.String &#���.�$ �� #����!�� �.��2$. �� ��-4� #�% #&$���� 
�$�&� �& ��,-&�& ��� #������ #�% 1�"0�-�#���!� id (�& PK (User2group, Contact, 
Calenadr, File, Note) 

� currentkeyvalue � int ,#�% &#�'"��!��&� " ��-) #�% 41�� �" 0%(�����-4�" 0��(-) 
� &!/�� &��'-,� ��% 0%(�����-4��% #$�&�&. 

 
CREATE METHODS 
��� %#��1�� -4'�2�� 2"-��%�(,� 0� &%�, �� bean (�&�$ 41�%� ���0��$ ,.�� �� &#&�&$�"��� 
�((�&34� �/&�1)�. 
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FINDER METHODS 
� findByPrimaryKey(sequencename) 

 
BUSINESS METHODS 

� getCurrentkeyvalue() 
� getNextValue() 

� #����$-��" ��-) ��% &!/����� &��'-�! &%/����&� �&�� 1, &#�'"��!��&� �&� 
�#�0��43��&�. 

public int getNextValue() { 
        int nextvalue = getCurrentkeyvalue(); 
        nextvalue++; 
        setCurrentkeyvalue(nextvalue); 
        return nextvalue;         
} 

3.3.8 DETAIL CLASSES 

�$& detail class �$�&� -$& Java class #�% 41�� #�2$& &��$0���1& -� &%�� ��� entity beans �&� 
�#�#.4�� ��� get �&� set -�',2�%� ��% ��'� #�2$�%. 7�&� �� session bean &�& "�� 4�& entity 
bean 1�"0�-�#���$ �"� &��$0���1" detail class (�& �& 2"-��%�()0�� 4�& instance ��% ��'� 
remote interface #�% �#40���6� �� entity bean. To session bean &#.� �&.�$ ��� constructor 
�"� detail class (�& �& &�1���#��)0�� -$& (�&--) 2�2�-4���. �� &%�, ��� ��,#� �� session 
bean -#���$ �& 2"-��%�()0�� 4�& collection &#, row instances #�% -#���!� �& &#���.40�%� 
-$& HTML 0�.$2& �"� �#�$& -#���$ �& 2�� � 1�)0�"�. �� (�(��,� ,�� � client .&-+���� detail 
class instances 41�� �� &#��4.�0-& �"� �&�&��.�0" .�(,����% �!��%� ��% 2���!�% 0� 
0!(���0" -� �"� �#�0���3) ��� remote references (�& �& entity bean instances. 
�&�&���� 3&$���&� 2�&(�&--&���� � ��,#�� #�% 1�"0�-�#���!��&� �& Detail Objects (�& �"� 
�/%#"�4�"0" �"� &$�"0"� ��,� 1�)0�" #�% 41�� #�,0+&0" 0��� #��0�#��4� "-���.�(�&�4� 
�((�&34� ��%: 
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�#���!-� �& #���(��6�%-� 0� 0%(�����-4�& +)-&�& �" .����%�($& �"� detail class �� �/)�: 
1. �� web container #������ �� request ��% client 0�� session bean #�% -&� ��2�&34���. 
2. �� session bean �&.�$ �" findAll -4'�2� ��% entity bean (�& �& #�&(-&��#��"'�$ " 

�&��.."." &�& )�"0" -40& 0�� entity bean. 
3. H findAll -4'�2�� .&-+���� ,.& �& remote references #�% 01��$ ���&� -� �� entity 

bean. 
4. ��& ��'� remote reference #�% �#�0��43��&� �� session bean �&.�$ �"� �&��.."." 

business -4'�2� (�& �& .�+�� �"� &��$0���1" Detail class. 
5. �%�) " business -4'�2�� �#�0��43�� 4�& Detail object #�% #��0�$'��&� 0�� 

collection. 
6. �� session bean �#�0��43�� �� collection ��� Detail objects 0�� web container, �� 

�#�$� -� �" 0���� ��% -��&��4#�� �& 2�2�-4�& 0� �&��.."." -��3) *0�� �& �& 2�� � 
1�)0�"�. 

3.4 SESSION BEANS 

�& session beans &�&.&-+���%� �& 34��%� 0� �#&3) �� 1�)0�" -� �& #&�&#��� entity beans 
�&� ��� -�',2�%� ��%�. 5�0�, -��� ��� �#��%1) 4.�(1� (�& �"� #�,0+&0" 0�� 0!0�"-&, 4�& 
session bean &�&.&-+���� �& #&�41�� ,.�� ��� -�',2�%� �&� �& &�����$-��& #�% ��2�&34��%� 
�� 1�)0�". ��.�0�& �� �!#�� -��&+."�*� #�% 1�"0�-�#���!��&� �$�&� �&��..".& 
�#�.�(-4��� *0�� �& -#��40�%� �& ��&��#��)0�%� �&� &��)0��� XML. 
5�& session bean .����%�(�$ -40& 0� -�& EJB application -� �"� &�-�2�,�"�& ��% �.4(1�% 
�"� ��)�, ��* &#, �"� #.�%�� ��% client 41�� �" 2%�&�,�"�& #�,0+&0"� 0� -$& +�0" 
2�2�-4��� �&� 1����0-�! ��� entity beans #�% &�&34����&� 0� &%�)�. 5�& session bean 
2��%'!��� �"� �#�������$& -��&/! ��,� client �&� ��� �-"-���� ��% application #�% &�)��%� 
0��� server �&� �& �#�$& 1���$ ��&� �� EJB container. 
5�& session bean -#���$ �& 2�&1����0��$ 4�& ) #���00,���& entity beans, �& �.4(/�� �"� 
&..".�#$2�&0" -��&/! ��%� �&� �& �&.!6�� �& ���� -��&/! ��� 2�2�-4��� #�% 
&�&#&��0��!� �& entity beans �&� �"� business .�(��)� #�% �#�2�� 0�& 2�2�-4�&. 5�& �&� 
-,�� session bean -#���$ �& 2��%'!��� 0%�&..&(4� -��&/! &����*� entity beans -40& 0�� 
$2�� application. 
7�&� ��.��*0�� " �#�������$& -��&/! ��% client �&� ��% server, ) ,�&� ��#���� &#, ��%� 2!� 
�.�$0��, �� instance ��% session bean #�% � client 2"-��!�("0� (�& &%�) �"� �#�������$& 
�&�&0��43��&�.  
5�& session bean 2�� 41�� primary key �&� 0� &��$'�0" -� �& entity beans 1�"0�-�#���$�&� 
&#, 4�&� �&� -,�� client ��'� 3���. ��’&%�, �� .,(� �� session bean �-3&�$ ��&� &�*�%-& 
0��� client �&� 2�� 1���� ��&� �"� �&%�,�"�& #�% #&�41�� 4�& #����!�� �.��2$. 5�0�, 4�& 
session bean &���0���1$ ��&� 0� 4�&� -,�� client �&� ,�&� &%�,� &#�0%�'�$ �� bean #&!�� �& 
%#��1��. 
��& �& 41�� #�,0+&0" 0� -$& �3&�-�() #�% ($���&� deployed -40& 0��� server, � client �&.�$ 
��� -�',2�%� ��% session bean. �� ��.�%�&$� �$�&� #�% &�&.&-+���� �" 2�%.��� ��% client, 
#��0�&��!����� ��� &#, �"� #�.%#.��,�"�& #�% '& 2"-��%�(�!0� " .����%�($& ��% -40& 
0��� server.  
�& session beans 2�&��$����&� 0� stateful �&� stateless: 
� Stateful session beans: " �&��0�&0" ��,� &������-4��% �&'��$ ��&� &#, ��� ��-4� ��� 
instance -��&+."�*� ��%. 	�" 0%(�����-4�" #��$#��0", �� ��-4� ��� instance -��&+."�*� 
&�&#&��0��!� �"� �&��0�&0" ��,� -��&2���! client-session bean, " �#�$& #&�&-4��� (�& ,0� 
1�,�� 2�&���$ �� ��.�%�&$�. �� � client &#�0!��� �� bean ) #�6�� �& %#��1��, �� session 
���-&�$ ��&� �&� " �&��0�&0" 2�� %#��1�� #.4��. 
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� Stateless session beans: ,�&� � client �&.�$ ��� -�',2�%� ��,� stateless bean, �� instance 
-��&+."�4� ��% ��.�%�&$�% -#���$ �& #���41�%� �"� �&��0�&0) ��%, &..� -,�� (�& �" 
2������& �"� �.)0"� &%�)� �&� ,1� -��� �� #4�&� �"� -�',2�%. �& stateless session beans 
-#���$ �& &���0���1�!� 0� #�..�!� clients, -� &#��4.�0-& �& #��034��%� -�(&.!���" 
�.�-���0" 0� �3&�-�(4� #�% &#&���!� -�(�.� &��'-, &#, clients. �%#���, -$& �3&�-�() 
&#&���$ -���,���� &��'-, &#, stateless session beans 0� 0!(���0" -� �& stateful (�& �& 
��&��#��)0�� ��� $2�� &��'-, &#, clients. 
5�& stateless session bean -#���$ �& %.�#��)0�� 4�& Web service, ��* �..& �$2" enterprise 
beans 2�� 41�%� &%�) �" 2%�&�,�"�&. 

3.4.1 +��� 
�� Session Beans 

�& session beans 1�"0�-�#���!��&� ,�&� �01!�%� �� #&�&���� 0%�')��� 
- 	� 2�2�-4�" 0��(-), -,�� 4�&� client 41�� #�,0+&0" 0�� bean. 
- � �&��0�&0" ��% bean %3$0�&�&� -,�� (�& -���) 1�����) #��$�2� ($0�� (�& ��#���� *���). 
- �� bean %.�#���$ 4�& Web service. 
�& stateful session beans #����-*��&� 0��� �/)� #���#�*0���: 
- � �&��0�&0" ��% bean #&��0����� �� interaction -��&/! ��% bean �&� ��,� 0%(�����-4��% 
client. 
- �� bean 1���� ��&� �& 3%.�00�� #."��3��$�� (�& ��� client �&�� ��� �.)0��� ��� -�',2��. 
- �� bean -�0�.&+�$ -��&/! ��% client �&� ��� �..�� components �"� �3&�-�()�. 
�& stateless session beans 1�"0�-�#���!��&� (�& +�.�$�0" �"� &#,2�0"� ,�&� �01!�%� �& 
�/)�: 
- � �&��0�&0" ��% bean 2�� 41�� 2�2�-4�& (�& ��#��� 0%(�����-4�� client. 
- 	� -$& �&� -,�� �.)0" -�',2�%, �� bean #�&(-&��#���$ -$& (����) ��(&0$& (�& ,.�%� ��%� 
clients. ��& #&��2��(-& '& -#���!0&-� �& 1�"0�-�#��)0�%-� 4�& stateless session bean (�& 
�& 0��$.�%-� 4�& email #�% �#�+�+&�*��� -$& on-line #&�&((�.$&. 
- �� bean �/�(�� &#, -$& +�0" read-only 2�2�-4�& #�% 1�"0�-�#���!��&� 0%1�� &#, 
2��3���%� clients. 5�& �4���� bean (�& #&��2��(-& '& -#���!0� �& &�&��)0�� ��� (�&--4� 
��,� #$�&�& #�% &�&#&��0��!� �& #��8,��& #�% �$�&� #��� #*."0" &%�, �� -)�&. 

3.4.2 ������� 
�� transaction mode 

���.�(& -� �� &� 2�%.�!�%-� -� stateless ) -� statefull session bean, 41�%-� ��� �/)� 2!� 
�#�.�(4� 01����� -� �� EJB builder wizard: 
� Container-Managed Transactions: �& transactions ��% bean �& 1���$ ��&� �� EJB container, 
-� &#��4.�0-& �& -" 1���� ��&� �& #&��(�� �*2��& � 2"-��%�(,�. �� &#��4.�0-& 0�"� 
#��$#��0" &%�) &�&34���&� �� CMP session bean. 
� Bean-Managed Transactions: �� $2�� �� bean �&'��$ �� �& 2��� ��% transactions �&� � 
2"-��%�(,� #�4#�� 0&3*� �& ���'��)0�� ��'� transaction �&�� �" 0%((�&3) ��% �*2��& ��� 
-�',2�� ��% bean. �� &#��4.�0-& 0�"� #��$#��0" &%�) &�&34���&� �� BMP session bean. 
�#�.4(���&� �& CMP session beans, �& transactions -#���$ �&��$� �& �& 1����0��$ -� 4�&� 
&����� #��+.46�-� �&� 0%��#) ��,#�, ��* %#��1�� #���& " 2%�&�,�"�& &..&()� �"� 
#�.����)� #�% &��.�%'�$�&�. �� &��"���, 0�"� #��$#��0" ��� CMP session beans �0�,0�, 
�$�&� ,�� ��'� -4'�2�� 2�� -#���$ #&�� �& 01��$ ��&� -� 4�& -,�� transaction. �-3�.�%-4�& 
�&� #�..&#.� transactions 2�� �#���4#���&� 0� �&-$& #��$#��0" -40& 0� -$& -4'�2�. 
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3.4.3 Stateless instances 

��241��&� #�..�$ clients �& '4.�%� �& �/%#"���"'�!� �&%�,1���& &#, 4�& enterprise bean. 
��’&%�,, �� container -#���$ �& 2"-��%�()0�� #�..� instances ��,� session bean �&� �& �& 
����� “pool” (�& 1�)0". �& instances &%�� 2�� ��&��!� #."��3��$�� &��.�(& -� �� 1�)0�" 
-��&/! ��� �.)0��� ��� -�',2��, -� &#��4.�0-& �& �$�&� &��&..�/�-& �&� �& �$�&� 2%�&�, 
�& �."'�!� &#, �� container (�& 1����0-, �#���%2)#��� client 1���&0��$. �� container #�4#�� 
�& 3����$ �� �& 41�� #���& 4�& �#&��4� &��'-, &#, instances ��� stateless session beans 
*0�� �& -#���$ �& �/%#"���)0�� �& client requests. �� &%�, �� .,(� 2"-��%�(�$ �4& instances 
��,� stateless session bean ,�&� �� #.)'�� ��� client requests &%/����&�, ��* 0� &��$'��" 
#��$#��0" &#�-&��!��� ��#��& &#, &%��, �#��&.�!-��� ��� ejbCreate �&� ejbRemove 
-�',2�%� ��% stateless session bean. 

3.4.4 USERMANAGER 

�� 0%(�����-4�� session bean 1�"0�-�#���$�&� (�& �& 1����0��$ �" 2�&2��&0$& �.4(1�% 
#�,0+&0"� ��% 1�)0�" 0�� 0!0�"-&. ��&.&-+���� �& ��� �&%��#��)0�� -� +�0" �� 
username �&� �� password #�% 2".*���, 0%(��$������ �& -� �& )2" %#��1���& 0�" +�0". 
�/$ �� �& 0"-���'�$ ,�� &%�, �� session bean �$�&� stateless, 2�� 0%-#���.&-+���� 2".&2) 
#�2$& #�% �& �� /�1��$ �%� &#, ��#��� �..� (2�� 41�� 2".&2) state-�&��0�&0") �&� -#���$ 
(�& �� .,(� &%�, �& �#&�&1�"0�-�#��"'�$ &#, 2�&3�������!� 1�)0���. 
 
CREATE METHOD 
H -4'�2�� 2"-��%�(,� &%��! ��% bean 41�� �� -,�� 0��#, �& &�&��)0�� -$& &�&3��� #��� 
�" Home Class ��% User Enity Bean. � &�&3��� &%�) �$�&� &#&�&$�"�" �&'*� �$�&� � 
-��&2��,� ��,#�� (�& #�,0+&0" 0� 0���1�$& 01����� -� ��� �&�&1��)0��� ��� &�,-��-
�-�2�� #�% �$�&� &#&�&$�"�& (�& ��� 4.�(1� �"� #�,0+&0)� ��%�. 
 
BUSINESS METHODS 
� -��&2��) -4'�2�� �$�&� " validateUser(username, password) #�% �#�0��43�� true 0� 
#��$#��0" #�% �& 2�0-4�& 0���1�$& �&���� �%� -� ��#��& &#, ��� �&�&1��"-4��� �((�&34� 
�"� +�0"�. 	� &��$'��" #��$#��0", &� 2".&2) �� username 2�� &����&��#��$ �� �&�4�& 
%#&���, 1�)0�"-�-�2&, �$�� �� password 2�� �&���� �� -� &%�,, �#�0��43��&� false. ��1��� 
&�&����&� �� �&��..".� entity bean -� �" +�)'��& �"� finder method 
findByPrimaryKey(username). 	� #��$#��0" #�% #���!6�� �&�� �" �.)0" &%�) #�,+."-& 
(�& �"� �!��0" ��% 0%(�����-4��% Entity Bean (FinderException) �#�0��43��&� false. �� 
0%��1�$& &3�! #.4�� %#��1�� #�,0+&0" #��� �� User Entity Bean ��% 0%(�����-4��% 
1�)0�", ($���&� 0!(���0" ��% 2�0-4��% password -� �� �&�&1��"-4��(user.getPassword()). 
 

public boolean validateUser(java.lang.String username, java.lang.String password) { 
        User user; 
        System.out.println("Entering UserManager.validateUser()"); 
         
        try{ 
            user = myUserHome.findByPrimaryKey(username); 
/**�!��0" 1�)0�"*/ 
        }catch (FinderException f) { 
            System.out.println("FinderError: " + f); 
            return false; 
/**�� 2�� +��'�$, false*/ 
        } catch (Exception e) { 
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            System.out.println("Error: " + e); 
            return false; 
/**�� 2"-��%�("'�$ �#���2)#��� �..� error, �,�� false*/ 
        } 
         
        try{ 
            if(password.equals(user.getPassword())){ 
                return true; 
/*�� �&%�$ ���&� �� ��2���$ �#40���6� true*/ 
            }else { 
                return false; 
            } 
        }catch(Exception ex){ 
            System.out.println("Error: " + ex); 
            return false; 
        } 
    } 

3.4.5 USERSESSION 

To UserSession bean &#���.�$ �%0�&0���� ��� #%�)�& ��% .�(���! 0��*-&��� (logical layer) 
��% #��(��--&���. �%�, 0%-+&$��� 2�,�� #&�41�� 0�� 1�)0�" ,.�� ��� -�',2�%� #�% ��% 
�#���4#�%� �& 2�� �&� �& 1����0��$ �& &�����$-��& #�% ��� ��2�&34��%� (�& 2��� ��% �&� ��� 
�-�2�� 0��� �#�$�� &�)��� &� �$�&� ���-�). ��& �� 0��#, &%�, ($���&� 1�)0" ,.�� ��� 
+&0��*� business methods ��� &�&.%-4��� entity beans. 
 
�
���(fields) 

� username 
���$'��& -� �� #��"(�!-��� Session Bean, 0� &%�, #���.&-+����&� �&� -$& Session 
-��&+."�) 0�"� �#�$& &#�'"��!��&� �� username ��% 1�)0�" #�% �/%#"����$�&� &#, 
&%�,. �#�-4��� -�.�-� (�& 4�& Statefull bean #�% �/%#"����$ 4�& 1�)0�" -���1&, &%�,� 
��% �#�$�% �� ,��-& 41�� &�1���#��"'�$ 0�� #�2$� username ��%. 

 
CREATE METHOD 
Create(username) 
��& �" 2"-��%�($& ��% UserSession �$�&� &#&�&$�"�" " 2).�0" ��% username ��% 1�)0�" 
#�% -&� ��2�&34���. �� ��� ��,#� &%�, �� bean &#���� state (�� #�2$� username ��% bean 
#&$���� ��-)) �&� ,." ��% " 0%-#���3��� #.4�� 01��$ ��&� �&� �#"��� ��&� &#, �� username 
&%�,. 
�� 0%��1�$& �&� ������&� 1�)0" ��% 0%0�)-&��� ���-&��2�0$&� JNDI, &�&��*��&� 
&�&3��4� #��� ��� Home Classes ,.�� ��� Entity Beans (-� �/&$��0" �� Sequence) *0�� �& 
�$�&� �� 0%��1�$& 2%�&�) " 1�"0�-�#�$"0) ��%� (�& &�&3��4� 0�& 2��3��& Entity Beans. 
51�%� �#�-4��� 2�'�$ ��-4� 0��� #&�&���� -��&+."�4� ��% Session bean: 

� myUserHome 
� myUser2GroupHome 
� myCalendarHome 
� myContactHome 
� myFileHome 
� myNoteHome 
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BUSINESS METHODS 
1) add2Group(user) 
� -4'�2�� &%�) 1�"0�-�#���$�&� &#, ��%� %#�!'%��%� ��� �-�2�� (�& �"� #��0')�" -�.*�.  
 

    public boolean add2Group(java.lang.String user) { 
        User checkUser = null; 
        java.sql.Date indate = new java.sql.Date(System.currentTimeMillis()); 
        try{ 
            checkUser = myUserHome.findByPrimaryKey(user); 
        }catch (FinderException f) { 
            System.out.println("FinderError: " + f); 
            return false; 
        } catch (Exception e) { 
            System.out.println("Error: " + e); 
            return false; 
        } 
        if (checkUser == null) return false; 
        else { 
            try{ 
                myUser2groupHome.create(user, getUsername(), indate); 
                return true; 
            }catch (CreateException c) { 
                System.out.println("CreateError: " + c); 
                return false; 
            } catch (RemoteException r) { 
                System.out.println("Error: " + r); 
                return false; 
            } 
        } 
    } 

 
7#�� 3&$���&� �&� 0��� �*2��&, &�1��� 1�"0�-�#���$�&� " -4'�2�� ��% 0%0�)-&��� 
currentTimeMillis() (�& �& 2"-��%�("'�$ -$& -��&+."�) (indate) �!#�% java.sql.Date #�% '& 
#���.&-+���� �"� ���0���� "-���-"�$& �&� *�&. 	�" 0%�41��& ($���&� 4.�(1�� ��� �� 2�'4� 
username ��% %#�6)3��% �4�% 1�)0�" %3$0�&�&�. 5�0�, &� " �.)0" �"� -�',2�% 
findByPrimaryKey -� ,��0-& to username 2� +��� �&-$& &��$0���1" �((�&3) 0��� #$�&�& 
User (FinderExecption) �,�� " -4'�2�� &#��%(1���� �#�0��43���&� false. �#,-��� +)-& 
�$�&� " �.)0" �"� -�',2�% 2"-��%�(�! (�& 4�& User2group Entity Bean. �� ��$0-&�& 
1�"0�-�#���!��&� �� 2�0-4�� username (1�)0�"� #��� �((�&3)), �� username �"� �-�2&� 
#�% �&.�$ �" -4'�2� �&� �$�&� &#�'"��%-4�� 0�� UserSession Bean, �&� " #��&�&3��'�$0& 
-��&+."�) indate. �� ,.& #��� �&.� '& 41�� �%0�&0���� �.��."��'�$ " �((�&3) ��% �4�% 
-4.�%� �&� " -4'�2�� '& �#�0��46�� true. 
 
2) addCalendar(date_when, description, importance) 
�� �" -4'�2� &%�) ($���&� #��0')�" -$&� �4&� "-���.�(�&�)� �((�&3)� (�& �� 1�)0�"-
�-�2& #�% �" �&.�$. �� ,��0-& 2$����&� ,.& �& 0���1�$& #�% &#&���!��&�, -� -,�" �/&$��0" 
�� username ��% «�2����)�"» #�% �$�&� 2�2�-4�� �&� 2$���&� &#, �� $2�� �� UserSession. 5�0� 
&#�3�!(��&� �� (�(��,� �& #��0'4��� ��#���� 0���1�$& 0� �..� 1�)0�" ��% 0%0�)-&���, 
(�(��,� #�% #��3&�*� 2�� �$�&� '�-��,. 
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public boolean addCalendar(java.sql.Timestamp date_when, java.lang.String description, int 
importance) { 
        try{ 
            myCalendarHome.create(getUsername(), date_when, description, importance); 
            return true; 
        }catch (CreateException c) { 
            System.out.println("CreateError: " + c); 
            return false; 
        } catch (RemoteException r) { 
            System.out.println("Error: " + r); 
            return false; 
        } 
    } 

 
7#�� 3&$���&� .��#,� �&� 0��� �*2��&, �& ��$0-&�& �"� -�',2�% -& $ -� �� �&�&1��"-4�� 
username ��% Stateful UserSession Bean 1�"0�-�#���!��&� (�& �& 2"-��%�("'�$ �� �4� 
Calendar bean. � Boolean -��&+."�) #�% �#�0��43��&� 2".*��� ,#�� �&� 0� #��"(�!-���� 
#���#�*0��� �"� �#��%1$& () &#��%1$&) �"� 2�&2��&0$&�. 
 
3) addContact(name, surname, telephone1, telephone2, country, city, address, postcode, 
birthdate, email) 
� -4'�2�� &%�) 1�"0�-�!�� (�& �" #��0')�" �4&� �#&3)� �&� �$�&� &��$0���1" -� �" 
#��"(�!-��" (�01!�%� (�& �& ��$0-&�& &��.�(& #��(-&�&). 
 
4) sendNote(user, desicription) 
�� �" -4'�2� &%�) ($���&� &#�0��.) -"�%-���� &��-�0& 0�& -4." ��% 0%0�)-&���. �� 
(�(��,� &%�, �%0�&0���� %.�#���$�&� 2"-��%�(*��&� 4�& -)�%-& �&� '4����&� �� �2����)�" 
��% �� username ��% #�����0-�! (1�)0�" ) �-�2&). �� #�2$� #�% 0%-#."�*���&� &%�,-&�& 
�&� 2� 2$���&� �� ,��0-& �$�&� &%�, ��% &#�0��.4& (sender) &3�! &%�, &�)��� �#�02)#��� 
0�� 2"-��%�(, �"� -�',2�% �&� �#�-4��� �� username ��% +�$0���&� �&�&1��"-4�� 0�� 
UserSession. � -4'�2�� #&��%0�� �� &����4� �-��,�"��� -� �"� addCalendar(). 5�0�, 
1�"0�-�#���$�&� �&� 0� &%�) -�& -4'�2�� ��% 0%0�)-&��� (�& �"� &����"0" ��% 1�,��% 
&#�0��.)� ��% -"�!-&���. �/$ �� �& 0"-���'�$ �#$0"� ,�� -� 1�)0" ��% User Entity Bean 
�.4(1��&� " �(�%�,�"�& ��% 2".�'4���� username ��% #�����0-�! (�& �"� &#�3%() 4�0� �"� 
2"-��%�($&� �((�&3*� -� /4�& �.��2�� #�% 2�� %3$0�&��&�. 5�& �4���� #�,+."-& '& 
����#$ ���&� �&� &#, �� $2�� �� 0!0�"-& �"� +�0"� (foreign key constraint) &..� �$�&� 
'�-��, �& -" 3����%� 0� �,0� 1&-"., 0��*-& .&�'&0-4��� &��)0��� (�&�$ ($���&� 2!0��.�� 
� 4.�(1�� �&� 1����0-,� ��%�. 
 

    public boolean sendNote(java.lang.String user, java.lang.String description) { 
        User checkUser = null; 
        java.sql.Timestamp intime = new java.sql.Timestamp(System.currentTimeMillis()); 
        try{ 
            checkUser = myUserHome.findByPrimaryKey(user); 
        }catch (FinderException f) { 
            System.out.println("FinderError: " + f); 
            return false; 
        } catch (Exception e) { 
            System.out.println("Error: " + e); 
            return false; 
        } 
        if (checkUser == null) return false; 
        else { 
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            try{ 
                myNoteHome.create(user, description, intime, getUsername()); 
                return true; 
            }catch (CreateException c) { 
                System.out.println("CreateError: " + c); 
                return false; 
            } catch (RemoteException r) { 
                System.out.println("Error: " + r); 
                return false; 
            } 
        } 
    } 

 
5) sendFile(user, name, datasource) 
��& �" -4'�2� &%�) �01!�%� ,0& �&� (�& �"� #��"(�!-��". 5�0�, ($���&� 4.�(1�� (�& �� &� 
%3$0�&�&� � #�����0-,�, 1�"0�-�#���$�&� -4'�2�� ��% 0%0�)-&��� (�& �& +��'�$ � 1�,��� 
&#�0��.)� �&� ��.��� �&.�$�&� " -4'�2�� 2"-��%�(,� ��% File Bean. 
 
6) getUser() 
� -4'�2�� &%�) 41�� �� 0��#, �& #&��%0��0�� �& 0���1�$& ��,� 1�)0�" ) -$&� �-�2&� 
�#�0��43���&� �" Detail Class ��% User Entity Bean. �%�) �� 0%��1�$& '& 1�"0�-�#��"'�$ 
�$�� &#, �� 0!0�"-& ((�& 1&�����0-,, �%1) �"� "-4�& (���'.$�� �.�...), �$�� &#, ��� $2�� �� 
1�)0�"-�-�2&. ��1��� .��#,� ����#$ ��&� �� �&��..".� User Bean -� �" 1�)0" �"� Finder 
Method �&� �� 0%��1�$& 1�"0�-�#���$�&� " -4'�2�� getUserDetail() #�% �#�0��43�� 4�& 
&�����$-��� #�% &�)��� 0�" �.�0" Userdetail. 
 

    public Data.User.UserDetail getUser() { 
        System.out.println("UserSession getUser[" + this.username + "]"); 
        User user; 
        try{ 
            user = myUserHome.findUserLogin(this.username); 
            return user.getUserDetail(); 
        }catch (FinderException f) { 
            System.out.println("FinderError: " + f); 
            return null; 
        } catch (Exception e) { 
            System.out.println("Error: " + e); 
            return null; 
        } 
    } 

 
7) getCalendars(username) 
�� �" -4'�2� &%�) ($���&� " 0%..�() ,.�� ��� #��0�#��*� "-���.�(�&�*� �((�&3*� ��% 
1�)0�" ) �"� �-�2&� �"� �#�$&� �� username 2".*���&� �� ,��0-&. �&�&�"��$�&� ,�� 
&��$'��& -� #��"(�!-���� #���#�*0���, �� username ��% User (�& ��� �#�$� �&.�$�&� " 
-4'�2�� 2� 0%-#."�*���&� &%�,-&�& &#, �� UserSession Bean. �%�, 0%-+&$��� 2�,�� #4�& 
&#, �& #��0�#��� ��% &�����$-��&, 4�&� 1�)0�"� �$�&� 2%�&�, �& '4.�� �& 41�� #�,0+&0" 0� 
&�����$-��& �-�2�� 0��� �#�$�� &�)���, (�& �� .,(� &%�, 2$���&� " 2%�&�,�"�& (�& �#�.�() 
��% username �.)0"�. �� #&�&#��� 0��*-& (application layer) '& &�&.�+�� �& �/&03&.$0�� 
,�� �� username &%�, &���0���1�$ -���1& 0� �-�2�� 0��� �#�$�� &�)��� � 1�)0�"�.  
�� 0%��1�$& �&.�$�&� " Finder Method findCalendars(username) ��% Calendar Entity Bean, " 
�#�$& �&� �#�0��43�� ,#�� 41�� &�&3��'�$ 4�& Collection &#, Calendars. �#��2) �� 
Collection &#���.�$ Interface �&� 2�� &#���.�$ �#�0���3,-��� �!#�, '& 1�"0�-�#��"'�$ " 
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�.�0" java.util.Vector (�& �"� &#�')��%0" ��� Detail Classes ��� Calendars #�% -&� 
��2�&34��%�. To Vector &��.�%'�$ �" .�(��) ��% #$�&�& (�& �� 1����0-, ��� 0���1�$�� ��%. 
� 2�&2��&0$& 41�� �� �/)�: 

� ��&��*��&� 4�&-4�& �& Calendar Beans #�% �#�0���3"�&� &#, �" findCalendars -� 
1�)0" ��% 2�$��" Iterator #�% 2��%��.!��� �" #�,0+&0" 0�& 0���1�$& ��,� 
Collection. 	� #��$#��0" #�% �� Collection �$�&� �2���, " -4'�2�� �#�0��43�� �-�0& 
null. 

� �&.�$�&� " -4'�2�� getCalendarDetail() (�& �&'4�& &#, &%�� #�% �#�0��43�� �� 
&��$0���1� Calendar Object. 

� �� object &%�, &#�'"��!��&� 0�"� �#,-��" �.�!'��" '40" ��% Vector #�% '& 
�#�0��&3�$. 

� � -4'�2�� �#�0��43�� �� Vector &%�,. 
 

    public java.util.Vector getCalendars(java.lang.String owner) { 
        System.out.println("UserSession getCalendars[" + owner + "]"); 
         
        java.util.Vector CalendarList = new java.util.Vector(); 
        try{ 
            java.util.Collection temp = myCalendarHome.findCalendars(owner); 
            if (temp.isEmpty()) return null; 
            else { 
                CalendarDetail cd; 
                java.util.Iterator ci = temp.iterator(); 
                while(ci.hasNext()){ 
                    cd = ((Data.Calendar.Calendar)ci.next()).getCalendarDetail(); 
                    CalendarList.addElement(cd); 
                } 
            } 
        }catch (Exception e){ 
            System.out.println("Error in UserSessionEJB,getCalendars(): " + e); 
        } 
        return CalendarList; 
    } 

 
8) getContacts(username) 
� -4'�2�� &%�) �$�&� &���+*� ,-��& -� �" #��"(�!-��" �&� 1�"0�-�#���$ &���+*� �" $2�& 
2���(&0$& (�& �& �#�0��46�� 4�& Vector &#, &�����$-��& ContactDetails #�% &�)��%� 0��� 
User -� �� 2�0-4�� username. 
 
9) getFiles(username) 
7-��& �&� -� &%�) �" -4'�2� &�&��*��&� �& Files ��% 1�)0�" (�-�2&�) -� �" -��3) Vector 
&#, FileDetails. 
 
10) getNotes(username) 
7-��& �&� -� &%�) �" -4'�2� &�&��*��&� �& Notes ��% 1�)0�" (�-�2&�) -� �" -��3) Vector 
&#, NoteDetails. 
11) getUsers()  
� -4'�2�� &%�) 1�"0�-�#���$�&� -,�� &#, ��%� %#�%'!��%� ��� �-�2�� (�& �& #���%� -$& 
.$0�& -� ��%� 1�)0��� #�% &�)��%� 0�"� �-�2& ��%�. �� &#��4.�0-& #���!#��� �� 4�& 
Vector &#, User2groupDetails. �#�0��43���&� 2".&2) �� Detail Classes ,.�� ��� 
User2group Entity beans #�% 0�� #�2$� group #���41�%� �� username �"� �-�2&� #�% �"� 
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�&.�$. 5�0�, 2�� &#&���$�&� �&�4�& ,��0-&, &3�! �� &#&���!-��� username &�&����&� 
&-40�� &#, �� #�2$� ��% UserSession. 
 

    public java.util.Vector getUsers() { 
        System.out.println("UserSession getUsers[" + this.username + "]"); 
        java.util.Vector userList = new java.util.Vector(); 
        try{ 
            java.util.Collection temp = myUser2groupHome.findUsers(this.username); 
            if (temp.isEmpty()) return null; 
            else { 
                User2groupDetail ugd; 
                java.util.Iterator ugi = temp.iterator(); 
                while(ugi.hasNext()){ 
                    ugd = ((User2group)ugi.next()).getUser2groupDetail(); 
                    userList.addElement(ugd); 
                } 
            } 
        }catch (Exception e){ 
            System.out.println("Error in UserSessionEJB,getUsers(): " + e); 
        } 
        return userList; 
    } 

 
12) getGroups() 
	� &��$'�0" -� �"� #��"(�!-��", &%�) " -4'�2�� �&.�$�&� -���1& &#, ��%� 1�)0��� �&� 
�#�0��43�� ��� �-�2�� 0��� �#�$�� &�)��%�. �%0�&0���� " 2�&2��&0$& �$�&� �&%�,0"-", -� 
-,�" 2�&3��� ,�� �#�0��43���&� �� User2groupDetail Classes ��� User2group beans #�% 
#���41�%� �� username ��% 1�)0�" #�% �&.�$ �" -4'�2� 0�� #�2$� user (�&� ,1� group). � 
1�"0�-,�"�& �"� �$�&� -�(�.", &3�! �#���4#�� 0�� 0!0�"-& �& (���$ �� (�& #���� �-�2�� � 
0%(�����-4��� 1�)0�"� 41�� 2��&$�-& �& 41�� #�,0+&0" 0�& &�����$-��� ��%� �&.*��&� ��� 
&��$0���1�� #&�&#��� -�',2�%�. �&�� �& �..&, &��.�%'�!� �"� $2�& 2�&2��&0$& -� ��� 
#��"(�!-���� get…() -�',2�%�. 
 
13) deleteCalendar(id) 
� deleteCalendar �$�&� " #�*�" &#, -$& 0���� -�',2�� #�% &�&.&-+���%� �& 2�&(��6�%� 
0%(�����-4�& Entity Beans �&� �#�-4��� 0���1�$& &#, �" +�0". � 2�&(�&3) &%�) ($���&� -� 
+�0" �� #����!�� �.��2$ ��%�, #�% �$�&� 0� ,.& � &��'-,� id. 	�" 0%(�����-4�" #��$#��0" 
($���&� " 2�&(�&3) -$&� "-���.�(�&�)� �((�&3)� &#, ��� �2����)�" �"�. �� +�0" �� 
2�0-4�� �.��2$ ����#$ ��&� &�1��� �� �&��..".� Calendar Entity Bean -40� �"� -�',2�% 
findByPrimaryKey(). �� 0%��1�$&, �3,0�� #��(-&�� %3$0�&�&� " �((�&3), �&.�$�&� " 
0%����"0" remove() #�% �$�&� ���0-4�" (�& ,.& �& �$2" Beans �&� &�&(�� �� �" 2�&(�&3) 
��%�. � 2�&(�&3) &%�) '& �2"()0�� �� 0%��1�$& 0�"� �.)0" -$&� Transaction #��� �" +�0" 
#�% '& 2�&(��6�� �� &��$0���1� 0���1�$� ��% #$�&�&. �� �&�� �" 2������& �"� 2�&2��&0$&� 
#���!6�� �#���2)#��� error �,�� �#�0��43��&� false, 2�&3������� true. 
 

    public boolean deleteCalendar(int id) { 
        System.out.println("Deleting Calendar: " + id); 
        Data.Calendar.Calendar calendar2delete; 
        try{ 
            CalendarKey ck = new CalendarKey(id); 
            calendar2delete = myCalendarHome.findByPrimaryKey(ck); 
        }catch (FinderException f) { 
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            System.out.println("FinderError: " + f); 
            return false; 
        } catch (Exception e) { 
            System.out.println("Error: " + e); 
            return false; 
        } 
        try{ 
            calendar2delete.remove(); 
            return true; 
        }catch (RemoteException r) { 
            System.out.println("RemoteError: " + r); 
            return false; 
        } catch (RemoveException re) { 
            System.out.println("RemoveError: " + re); 
            return false; 
        } 
    } 

 
14) deleteContact(id) 
�#&��."6" �"� #&�&#��� 2���(&0$&� (�& ��� ����#�0-, �&� �" 2�&(�&3) -$&� �#&3)� &#, 
��� �2����)�" �"�. 
 
15) deleteFile(id) 
7-��&, -� �" -4'�2� &%�) 4�&� 1�)0�"�-�-�2& 2!�&�&� �& 2�&(��6�� 4�& #��0�#��, &�1�$� 
��%, 2".&2) 4�& &�1�$� #�% ��% 41�� 0�&.�$.  
 
16) deleteNote(id) 
� -4'�2�� deleteNote 1�"0�-�#���$�&� (�& �& &3&���'�$ &#, �" +�0" 4�& -)�%-& #�% &�)��� 
0� &%�,� #�% �"� ��.�0�. � 2�&2��&0$& �$�&� &��.�(" -� &%�) ��� #��"(�!-���� 
#���#�*0���. 
 
17) deleteFromGroup(id) 
� ��.�%�&$& -4'�2�� 2�&(�&3)� �$�&� #��0+�0�-" -,�� 0� %#�!'%��%� �-�2�� �&� 0��#, 
41�� �"� &3&$��0" ��,� 1�)0�" &#, �& -4." �"�. �%�, �$�&� �&%�,0"-� -� �" 2�&(�&3) ��,� 
0���1�$�% ��% #$�&�& User2group #�% 41�� 0�� #�2$� group �� username �"� �-�2&� �&� 0�� 
#�2$� user �� username ��% 1�)0�" #��� 2�&(�&3). 
 
18) updateCalendar(CalendarDetail) 
� -4'�2�� update 4�1��&� �& �&.!6�� �"� &��(�" (�& &..&() ) ��"-4��0" ��� 0���1�$�� 
��#���% &������-4��%, ,#�% &%�, 41�� �,"-&. ��& �& �� #��!1�� &%�, 241��&� �� ,��0-& �� 
�&��..".& 2�&-��3�-4�� (&..&(-4��) Detail Object ��% 0%(�����-4��% Entity Bean #�% 
#�,����&� �& ��"-���'�$. ��&�����, �� &�����$-��� &%�, #���!#��� -� 2�&-,�3�0" ��% 
&��$0���1�% #�% 41�� ."3'�$ -40� �"� -�',2�% getCalendars.  
	�" 0%(�����-4�" #��$#��0" ��� "-���.�(�&�*� �((�&3*� " 2�&2��&0$& #���.&-+���� �& 
�/)� +)-&�&: 

� �#, �" Detail Class &�&����&� �� id �"� �((�&3)� #�% -&� ��2�&34���. 	"-��*���&� 
,�� -���1& ��#��& &#, �& #�2$& �$�&� 2%�&�, �& ���#�#��"'�!� �&� #��3&�*� ,1� 
�� #����!�� �.��2$. 

� �� �� id &%�, +�$0���&� ��  "��!-��� Entity Bean ������&� 1�)0" �"� 
findByPrimaryKey. 



 

 57 

� ��&����&� " ��-) ��% #�2$�% date_when &#, �" Detail Class �&� ($���&� 
&����&��0�&0" �"� &��$0���1"� ��-)� ��% Bean -� 1�)0" �"� -�',2�% setDateWhen. 
���"(�$�&� +4+&�& -$& -��&���#) &#, �!#� Calendar 0� Timestamp. 

� � $2�& &����&��0�&0" ($���&� 0�� #�2$� description. 
� 7#�� �&� 0�� #�2$� Importance. 
 
    public boolean updateCalendar(Data.Calendar.CalendarDetail newCalendar) { 
        System.out.println("Updating Calendar: " + getUsername()); 
        Data.Calendar.Calendar calendar; 
        try{ 
            CalendarKey temp = new CalendarKey(newCalendar.getId()); 
            calendar = myCalendarHome.findByPrimaryKey(temp); 
        }catch (FinderException f) { 
            System.out.println("FinderError: " + f); 
            return false; 
        } catch (Exception e) { 
            System.out.println("Error: " + e); 
            return false; 
        } 
        try{ 
            
calendar.setDateWhen(Calendar2Timestamp.ConvertTime(newCalendar.getDate_when())); 
            calendar.setDescription(newCalendar.getDescription()); 
            calendar.setImportance(newCalendar.getImportance()); 
            return true; 
        }catch (RemoteException r) { 
            System.out.println("RemoteError: " + r); 
            return false; 
        } 
    } 

 
19) updateContact(ContactDetail) 
���.�%'*��&� �" .�(��) �"� #��"(�!-��"� -�',2�%, " updateContact +�"'��� 0�"� 
��"-4��0" ��� 0���1�$�� -$&� �#&3)�. �& #�2$& #�% -#���!� �& -��&+."'�!� �$�&� �& 
#&�&����: 

� Name 
� Surname 
� Telephone1 
� Telephone2 
� Birthdate 
� Country 
� City 
� Address 
� Postcode 
� Email 

20) updateUser(UserDetail) 
 
� -4'�2�� &%�) ����.�$�&� &#, ��#���� 1�)0�" ) %#�!'%�� �-�2&� (�& �& ($��� &�&�4�0" 
��� #��0�#��*� ��% 0���1�$�� ) &%�*� �"� �-�2&� #�% ��#��0�#�$. � -��&+�.) ($���&� 
�&� #�.� -40� �"� �&��.."."� 2�&-,�3�0"� �"� UserDetail Class �&� �$�&� 2%�&�, �& 
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-��&+�..�� ,.& �& #�2$& #4�& &#, �� primary key username, ��� �!#� �"� �((�&3)� isgroup 
(1�)0�"�, �-�2&), �&'*� �&� �� 1�,�� ��.�%�&$&� ��0&(�()� 0�� 0!0�"-& lasttime. 70�� 
&3��� 0�� #�2$� birthdate, #����! ��'�$ " �4& ��-) ��% #�2$�% 0�� Bean ($���&� -�& &..&() 
��% �!#�% ��% &#, java.util.Date 0� java.sql.Date -40� �"� -�',2�% getTime(). � -4'�2�� 
&%�) 2$��� �"� "-���-"�$& �� ��� &��'-, ��� milliseconds &#, �" 1-1-1970 00:00:00 GMT. 
� &��'-,� &%�,� 1�"0�-�#���$�&� !0���& �� ,��0-& (�& �" 2"-��%�($& ��,� &������-4��% 
java.sql.Date. 
 

    public boolean updateUser(Data.User.UserDetail newUser) { 
        System.out.println("Updating User: " + getUsername()); 
        User user; 
        try{ 
            user = myUserHome.findByPrimaryKey(getUsername()); 
        }catch (FinderException f) { 
            System.out.println("FinderError: " + f); 
            return false; 
        } catch (Exception e) { 
            System.out.println("Error: " + e); 
            return false; 
        } 
        try{ 
            if(newUser.getBirthdate()!= null){ 
                java.sql.Date date = new java.sql.Date(newUser.getBirthdate().getTime()); 
                user.setBirthdate(date); 
            } 
            user.setName(newUser.getName()); 
            user.setSurname(newUser.getSurname()); 
            user.setCountry(newUser.getCountry()); 
            user.setCity(newUser.getCity()); 
            user.setAddress(newUser.getAddress()); 
            user.setPostcode(newUser.getPostcode()); 
            user.setTelephone1(newUser.getTelephone1()); 
            user.setTelephone2(newUser.getTelephone2()); 
            user.setWork(newUser.getWork()); 
            user.setDescription(newUser.getDescription()); 
            user.setEmail(newUser.getEmail()); 
            return true; 
        }catch (RemoteException r) { 
            System.out.println("RemoteError: " + r); 
            return false; 
        } 
    } 

 
21) updateLasttime() 
� -4'�2�� &%�) 41�� +�"'"���, �,.� 0� &��$'�0" -� ��� #��"(�!-���� �&� 2�� �-3&�)� " 
1�)0" �"� 0��� �/������, 1�)0�". �&.�$�&� &%�,-&�& ,�&� 4�&� 1�)0�"� ����� logout &#, 
�� 0!0�"-& (�& �& &�&��*0�� �"� "-���-"�$& �&� *�& ��.�%�&$&� #�,0+&0"� ��% 1�)0�" 
0�& &�����$-��& #�% ��� ��2�&34��%�. �� ��� ��,#� &%�,, �"� �#,-��" 3��� #�% '& ����� 
#�.� login, �� #�,(�&--& '& ��% /�1��$0�� #��& &#, �& &�����$-��& #�% +.4#�� �$�&� 
�&���!��& �&� 2�� �& 41�� /&�&2�$. ��& �& #�&(-&��#��"'�!� �& #&�&#��� ($���&� 1�)0" �"� 
-�',2�% setCurrenttime() ��% User Bean. 
 



 

 59 

    public boolean updateLasttime() { 
        System.out.println("Updating Last Time in: " + getUsername()); 
        User user; 
        try{ 
            user = myUserHome.findByPrimaryKey(getUsername()); 
        }catch (FinderException f) { 
            System.out.println("FinderError: " + f); 
            return false; 
        } catch (Exception e) { 
            System.out.println("Error: " + e); 
            return false; 
        } 
        try{ 
            user.setCurrenttime(); 
            return true; 
        }catch (RemoteException r) { 
            System.out.println("RemoteError: " + r); 
            return false; 
        } 
    } 

 
22) updateUserPassword(oldPassword, newPassword) 
� -4'�2�� &%�) �$�&� " ��.�%�&$& ��% UserSession �&� �%0�&0���� �&.�$ �"� &��$0���1" 
changePassword ��% User Entity Bean -� 0��#, �"� &03&.) &..&() ��% ��2���! ,#�� 41�� 
)2" #���(�&3�$. 

3.4.6 NEWUSER 

�%�, �� Session Bean &�&.&-+���� �& #��034��� ��� �&��..".�� -�',2�%� (�& �" 
2"-��%�($& �4�� 1�"0�*� ) �-�2��. �%�, '& -#���!0� �& 0%-#���."3'�$ 0�� UserSession 
Bean &..� 4(��� /�1���0�� *0�� �& %#��1�� 0&3)� 2�����0" &��-�0& 0��� 2�&2��&0$�� #�% 
41�� #�,0+&0" 4�&� �((�(�&--4��� �&� 4�&� %#�6)3��� 1�)0�"�. �$�&� #��3&�4� ,�� 
#�,����&� (�& Stateless Session Bean &3�! �..�0�� �&.�$�&� &#, ���-& #�% 2�� 41�%� 
�&�4�& 0���1�$� 0�� 0!0�"-& �&� -,�� (�& �& #�&(-&��#��)0�%� -$& -���1& 2���(&0$&. ��& 
�� .,(� &%�, �&� " Create Method #�% 41�� 2"-��%�(�$ -$& -,�� &�&3��� #��� �" Home 
Class ��% User Bean. 	%-#���.&-+���� -���1& 2!� 2�&2��&0$��, -$& (�& �"� �((�&3) 
1�"0�*� �&� -$& (�& �"� �((�&3) �-�2��. �%0�&0���� �&� �� 2!� &�&34����&� 0�" -4'�2� 
2"-��%�(, ��% Entity Bean User, &..� 2�&34��%� �� #��� �& ��$0-&�& #�% #&$���%�. 
 

1) createGroup(username, password, name, country, city, address, telephone1, 
telephone2, postcode, email, description) 

7#�� 2�$1��� �&� �� ,��-� �"�, " -4'�2�� &%�) �&.�$�&� (�& �" 2"-��%�($& -$&� �-�2&�. 
5�0�, 241��&� �� ��$0-&�& -,�� �& #�2$& #�% 41�%� �,"-& (�& &%�,� ��� �!#� User ,#�� 
&�&.!'"�� �����*� 0�" +�0". �#$0"�, �� #�2$� isgroup 0%-#."�*���&� &%�,-&�& -� �" ��-) 
1, ��* ,.& �& %#,.��#& ��$0-&�& �"� create method ��% User #&$���%� �" ��-) null. ��4#�� 
�#$0"� �& &�&3��'�$ ,�� &� 2�� 41�� 2�'�$ ��-) 0� ��#��� &#, �& +&0��� #�2$& (username, 
password, name) �,�� 2"-��%�(�$�&� #�,+."-& �&� 2�&�,#���&� " 2���(&0$&. �� $2�� 
0%-+&$��� �&� &� �� username #�% �#�.41'"�� �$�&� )2" �&���."--4��. 	%��#���� 41�%-� �& 
#&�&����: 

� �� +&0��, ,��0-& �$�&� null �,�� " -4'�2�� �#�0��43�� 2. 
� �� �� username 1�"0�-�#���$�&� &#, �..�� �#�0��43��&� 3. 
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� �#���2)#��� �..� ��1���, #�,+."-& 2$��� �#�0���3) 0. 
� �� " 2"-��%�($& ($��� -� �#��%1$& �#�0��43��&� 1. 

 
2)createUser(username, password, name, surname, country, city, address,  birthdate, 
telephone1, telephone2, postcode, email, work) 
�40� �"� -�',2�% &%�)� #�&(-&��#���$�&� " �((�&3) ��,� �4�% 1�)0�". �& +)-&�& �$�&� 
&���+*� &��$0���1& -� �" createGroup -� -,��� 2�&3��4� ,�� �� isgroup ($���&� 0 �&� �� 
#�2$� description  ($���&� null. �&��..".& 2$���&� ��-) 0�& #�2$& surname, birthdate �&� 
work #�% #��"(�%-4��� �$1&� ��'�$ null. 
 

    public int createGroup(java.lang.String username, java.lang.String password, java.lang.String name, java.lang.String country, 
java.lang.String city, java.lang.String address, java.lang.String telephone1, java.lang.String telephone2, java.lang.String postcode, 
java.lang.String email, java.lang.String description) { 
        User checkUser = null; 
        if (username.length() == 0 || password.length() == 0 || name.length() == 0) return 2; 
        try{ 
            checkUser = myUserHome.findByPrimaryKey(username); 
        }catch (FinderException f) { 
            System.out.println("FinderError: " + f); 
        } catch (Exception e) { 
            System.out.println("Error: " + e); 
        } 
        if(checkUser != null) return 3; 
        try{ 
            
myUserHome.create(username,password,name,null,1,country,city,address,null,telephone1,telephone2,postcode,email,null,description)
; 
            return 1; 
        }catch (CreateException c) { 
            System.out.println("CreateError: " + c); 
            return 0; 
        } catch (RemoteException r) { 
            System.out.println("Error: " + r); 
            return 0; 
        } 
    } 

3.4.7 (��,�
���� .�#�	�� 

��& �" 2��%�,.%�0" 2�&3,��� 2���(&0�*� 41�%� 2"-��%�("'�$ 2!� 0�&���4� -4'�2�� (�& �" 
-��&���#) ��� �!#�� Calendar �&� Timestamp &#, ��� 4�& 0��� �..�. � �!#�� 
java.sql.Timestamp �$�&� �&��..".�� (�& �& ���0��$ �� #�2$� ��� Entity Beans &3�! 
&#���.�$ &���+4� &��$(�&3� ��% �!#�% Timestamp �"� +�0"�. �#, �"� �..", � �!#�� 
java.util.Calendar () GregorianCalendar) �$�&� � -��&2��,� #�% %#�0�"�$ ��&� &#, �& 
#���,��..& ��� Web Services (�& -��&3��� 2�2�-4��� 01����*� -� "-���-"�$&. 
1. � #�*�" +�"'"���) �.�0" ���-� ��&� Timestamp2Calendar �&� #���.&-+���� �" 

0�&���) -4'�2� ConvertTime: 
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    public static java.util.GregorianCalendar ConvertTime(java.sql.Timestamp aTimestamp) { 
        if (aTimestamp == null) {return null;} 
        else{ 
            java.util.GregorianCalendar cal = new java.util.GregorianCalendar(); 
            java.util.Date aDate = new java.util.Date(aTimestamp.getTime()); 
            cal.setTime(aDate); 
            return cal; 
        } 
    } 

 
2.     � 2�!���" +�"'"���) �.�0" ���-� ��&� Calendar2Timestamp �&� 41�� �#$0"� -$& 
        -4'�2� ConvertTime: 
 
    public static java.sql.Timestamp ConvertTime(java.util.Calendar aCalendar) { 
        if (aCalendar == null) {return null;} 
        else{ 
            java.util.Date aDate = new java.util.Date(aCalendar.getTimeInMillis()); 
            java.sql.Timestamp timestamp = new java.sql.Timestamp(aDate.getTime()); 
            return timestamp; 
        } 
    } 

3.5 "��������	�  ��������� 

3.5.1 %���	�� �	 (#�� 

� 0!�2�0" ��� 2�&3,��� Beans -� �" +�0" 2� ($���&� &#�%'�$&� &..� -40� ��,� 01)-&��� 
+�0"� (Database Schema) #�% 2"-��%�(�$�&� �&� 0%�24��&� -� �" +�0" -� JDBC (Java 
Database Connectivity). �� 01)-& &%�, &#���.�$ �%0�&0���� 4�&� #$�&�& �"� +�0"� 0��� 
Application Server #�% 2��%��.!��� 0� '4-&�& &/��#�0�$&�, &03�.��&� �&� �&1!�"�&� 0�"� 
�#�������$& -� ��� Database Server. ��*��&� .��#,� �� ��2��-�0� 0��2��, �� Database 
Schema &#���4#�� &#, �" 0%��1) �&� &�&�,��0�" 1�"0�-�#�$"0" �"� +�0"�, #�% -#���$ �& 
+�$0���&� 0� /�1���0�, %#�.�(�0�) 0��� �#�$�� �& 41�%� #�,0+&0" �&� #�..� �..& 
#��(��--&�&. �#$0"�, �� (�(��,� ,�� �#���4#��&� " .����%�($& �"� +�0"� 0� �#����2)#��� 
�..� %#�.�(�0�) �&� -� �#���2)#��� connection 0� &%�,�, �#���4#�� ��� #��&��4�� 4.�(1� 
��� #�.!��-�� 2�2�-4��� #�% 2� +�$0����&� #.4�� 0� %#�.�(�0�) �-�0& 0%�2�2�-4�� 0�� 
2$��%�. �4.��, �%1,� #��+.)-&�& #�% -#���$ �& #���!6�%� 0�" 0!�2�0" ) 0��� Database 
Server 2� '& �2"()0�%� �#�02)#��� �&� 0� �&�&0���3) �"� ,#��&� .����%�($&� ��% 
0%0�)-&���, &3�! '& %#��1�� 4�&� �#�#.4�� 1*��� (�& �"� &#���,3"0" �&� &#�')��%0" 
��� 0���1�$��. 
��& �& %.�#��"'�$ " 0!�2�0" ��% Application Server -� ��� Database Server 
1�"0�-�#���!��&� �� �&�,��� ��% JDBC #���!#�%. �& 0���1�$& &%�� ��$ ���&� 0�� 
Deployment Descriptor ��% Server.  

� ��1��� ��$ ��&� 4�& JDBC Connection Pool #�% #���.&-+���� ,.& �& 0���1�$& �"� 
#��� 1�)0" +�0"� 0%-#���.&-+&��-4��% ��% URL �"� �&� ��% username, password 
#�,0+&0"� 0� &%�). � pool &%�) �$�&� � ‘1*���’ &#, ��� �#�$� � Application Server 
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'&  "�� �&� '& &��$(�� 0%�240��� -� �� Server �"� +�0"� (�& �" 2���4�("0" 
Transactions. � pool #���.&-+���� &#, �"� &�1) ��#���� &�����4� 0%�240��� -� �" 
+�0" 4���-�� �& 1�"0�-�#��"'�!� (�& �"� �/%#"�4�"0" ��� &�&(�*�, &..� 41�� �&� 
�" 2%�&�,�"�& �& &��$/�� �#�#.4�� �&���!���� &� &%/"'�$ "  )�"0". �$& 0!�2�0" 
&3�! 1�"0�-�#��"'�$ �#�0��43��&� 0�� pool (�& �& �#&�&1�"0�-�#��"'�$.  

� ��$ ��&� 4�& JDBC Data source #�% &#���.�$ �%0�&0���� 4�& 2�$��" #��� �"� +�0" 
#�% ��$0�"�� 0�� #&�&#��� +)-&. ��& �� .,(� &%�, #��&#&���$�&� " 2"-��%�($& 
Connection Pool. 

� To ��(&.�$� Persistence Manager 41�� �"� �%'!�" (�& �"� persistence ��� ���0-4��� 
Entity Beans ��% %#�2�14&. �%0�&0���� &#���.�$ �� 0"-�$� &�&3���� (�& �"� �#&3) 
��% 0%0�)-&��� -� �� Transparent Persistence runtime environment. ��0�-&�*��� 
#."��3��$�� (�& -�& 0%(�����-4�" +�0" �&� 1���$ ��&� ��� �%�4� #�% 2"-��%�(�!��&� 
�&� �& Transaction. 

3.5.2 Deployment Descriptor 

O deployment descriptor ��% enterprise bean 2".*��� #*� &%�, '& ($��� deployed -40& 0��� 
server. ��,����&� (�& 4�& XML &�1�$�, �� �#�$� 2".*��� ��� �.�0��� o� �#�$�� 0%�'4��%� �� 
bean, ��� 0140��� &�&3���� ��% #��� �& �..& beans, ��� �%'-$0��� ��% #���+�..����� 0�� 
�#�$� &%�, '& .����%�()0�� �&� ��� ��,#� 1����0-�! ��%  bean �&�� �" 2������& #�% &%�, 
��41��. 
� deployment descriptor 41�� #�.! -�(�." 0"-&0$& �&'*� �#���4#�� �& �&'��$0�� �&��$� �& 
1&�&��"��0���� ��� beans #&�� �& #��02����0��!� &%�� -40� ��% �*2��& ��% $2��% ��% 
bean. �#$0"� -40& 0� &%�,� ��$ ��&� ,.�� � �*2��&� �"� EJB Query language #�% %.�#���$ 
�� -���4.� &�& )�"0"� ��� beans. ���.�%'�$ 4�& #&��2��(-& &#, ��� �*2��& ��% 0�" 
#��$#��0" ��,� session (UserManager) �&� ��,� entity bean (Calendar). 
 

    <session> 
      <display-name>UserManager</display-name> 
      <ejb-name>UserManager</ejb-name> 
      <home>Data.UserManager.UserManagerHome</home> 
      <remote>Data.UserManager.UserManager</remote> 
      <ejb-class>Data.UserManager.UserManagerBean</ejb-class> 
      <session-type>Stateless</session-type> 
      <transaction-type>Container</transaction-type> 
      <ejb-ref> 
        <ejb-ref-name>ejb/User</ejb-ref-name> 
        <ejb-ref-type>Entity</ejb-ref-type> 
        <home>Data.User.UserHome</home> 
        <remote>Data.User.User</remote> 
        <ejb-link>User</ejb-link> 
      </ejb-ref> 
    </session> 
    <entity> 
      <display-name>Calendar</display-name> 
      <ejb-name>Calendar</ejb-name> 
      <home>Data.Calendar.CalendarHome</home> 
      <remote>Data.Calendar.Calendar</remote> 
      <local-home>Data.Calendar.LocalCalendarHome</local-home> 
      <local>Data.Calendar.LocalCalendar</local> 
      <ejb-class>Data.Calendar.CalendarBean</ejb-class> 
      <persistence-type>Container</persistence-type> 



 

 63 

      <prim-key-class>Data.Calendar.CalendarKey</prim-key-class> 
      <reentrant>False</reentrant> 
      <abstract-schema-name>Calendar</abstract-schema-name> 
      <cmp-field> 
        <field-name>id</field-name> 
      </cmp-field> 
      <cmp-field> 
        <field-name>owner</field-name> 
      </cmp-field> 
      <cmp-field> 
        <field-name>dateWhen</field-name> 
      </cmp-field> 
      <cmp-field> 
        <field-name>description</field-name> 
      </cmp-field> 
      <cmp-field> 
        <field-name>importance</field-name> 
      </cmp-field> 
      <ejb-ref> 
        <ejb-ref-name>ejb/Sequence</ejb-ref-name> 
        <ejb-ref-type>Entity</ejb-ref-type> 
        <home>Data.Sequence.SequenceHome</home> 
        <remote>Data.Sequence.Sequence</remote> 
        <ejb-link>Sequence</ejb-link> 
      </ejb-ref> 
      <query> 
        <query-method> 
          <method-name>findCalendars</method-name> 
          <method-params> 
            <method-param>java.lang.String</method-param> 
          </method-params> 
        </query-method> 
        <ejb-ql>SELECT Object(o) FROM Calendar o WHERE o.owner = 
?1</ejb-ql> 
      </query> 
    </entity> 

3.5.3 PACKAGING 

�$& J2EE �3&�-�() -��&34���&� -40& 0� 4�& &�1�$� Enterprise Archive (EAR). 5�& &�1�$� 
EAR �$�&� 4�& Java Archive &�1�$� -� �#4��&0" .ear. �� EAR &�1�$� #���.&-+���� J2EE 
modules. � 1�)0" EAR files �&� modules �#���4#�� �" 1�"0�-�#�$"0" ��� $2��� components 
(�& 2�&3������4� J2EE applications, 1��$� �& 1���� ��&� �#�#.4�� �*2��&�. �#.� 
0%(�����*��� �&��$� #�..&#.� J2EE modules -40& 0� J2EE EAR &�1�$&. 
5�& J2EE module &#���.�$�&� &#, 4�& ) #���00,���& J2EE components, (�& ��� $2�� �!#� 
container �&� 4�& component deployment descriptor &%��! ��% �!#�%. � deployment 
descriptor �$�&� 4�& 4((�&3� XML #�% #���(��3�� ��� �%'-$0��� &��#�%/"�  ��,� component. 
O deployment descriptor ��,� enterprise bean module (�& #&��2��(-&, 2".*��� ��� 
�/�%0��2��)0��� &03�.��&� �&� �& transaction attributes (�& �� enterprise bean. �� 
#����1,-��� ��% deployment sescriptor -#���$ �& &..&1��$ 1��$� �& ($��%� &..&(4� 0��� 
�*2��& ��% bean. �" 0��(-) #�% ��41�� � J2EE server 2�&+� �� ��� deployment descriptor �&� 
����(�$ #��� 0�� bean &��.�(&. 5�& J2EE module 1��$� &��$0���1� deployment descriptor 
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-#���$ �& ($��� deployed �� stand-alone module. ��&��$��%-� �400��& 2�&3������� �$2" 
J2EE modules �& �#�$& �$�&� �& �/)�: 

- Enterprise Javabeans modules #�% #���41�%� class files (�& enterprise beans �&� 
4�&� EJB depoyment descriptor. �& EJB modules 0%���*����&� �� Jar files (.jar). 

- Web modules #�% #���.&-+���%� JSP &�1�$&, class files (�& servlets, GIF �&� 
HTML &�1�$& �&� 4�&� Web deployment descriptor. �& web modules 0%���*����&� 
�� Jar files -� #��4��&0" .war (Web ARchive). 

- Resource adapter modules #�% #���.&-+���%� ,.& �& Java interfaces, classes, 
+�+.��')��� �&� 3%0��� ��� resource adapter deployment descriptor. 7.& &%�� -& $ 
%.�#���!� �"� &�1���������) Connector (�& 4�& 0%(�����-4�� EIS. �& Resource 
adapter modules 0%���*����&� 0� packages �� Jar files -� #��4��&0" .rar (Resource 
adapter ARchive). 

- Application client modules #�% #���.&-+���%� class files �&� 4�& application client 
deployment descriptor. 	%���*����&� �� Jar files -� #��4��&0" .jar. 

	�� &�,.�%'� 01)-& 3&$���&� " 0%..�() �&� ���#�$"0" ��� 2�&3,��� #&�4��� -41�� �" 
2"-��%�($& ��% ��.���! EAR &�1�$�% #�% 0%��24%��&� &#, ��� Deployment Descriptor: 
 

 

3.6 ����	�������� 

	� -�& #�� (����) #���(�&3), " 2�&2��&0$& #�% &��.�%'�$�&� (�& �" 2"-��%�($& ��% EJB 
0��*-&��� &#&���$ �& �/)� +)-&�&: 

1. �&#�*,!�-�  �� entity beans 
�3�! �&�&0��%�0�%-� �" +�0" 2�2�-4���, 2"-��%�(�!-� 0!-3��& -� &%�)� �& 
�&��..".& entity beans �&� ��� &��$0���1�� create, finder �&� business -�',2�%�. 

2. �&#�*,!�-�  �� detail classes ��� �� �!*��&1*/� � *� client 
�"-��%�(�!-� 2!� Javabeans classes #�% 41�%� �& $2�& #�2$& -� �& &��$0���1& entity 
beans �&� -� ��� $2��� -�',2�%� #�,0+&0"�. �%�4� 1�"0�-�#���!��&� &#, �& entity 
beans 0&� �!#�� (�& #&�&-4���%�, #�2$& �&� �#�0���3,-���� ��-4�. � �#�0���3) 
&%�*� ��� �.�0��� 0��� client 0� 0!(���0" -� �"� �#�0���3) ��� remote references 
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(�& �& entity bean instances �$�&� #�� &#���.�0-&���) ,0�� &3��� 0�� �!��� ��% 
2���!�%.  

3. �&#�*,!�-�  �� business #(12)�� ���  �' detail classes. 
4. Testing  �� #(12)��  �� entity beans 

�&��(�%-� 4�&� test client &#, ��'� entity bean � �#�$�� -&� �#���4#�� �& 
2"-��%�()0�%-� 4�& instance (�& ��'� bean �&� �& �.4(/�%-� ��� -�',2�%� ��%.  

5. �&#�*,!�-�  *, session bean 
�"-��%�(�!-� 4�& stateless session bean �&� #��(�&--&�$ �%-� ��� create -�',2�%� 
��%, *0�� �& ����.�0��$ -$& &�& )�"0" 0�& entity beans, �&� ��� getter -�',2�%� ��% 
(�& �& �&�&0��%�0�%-� collections &#, detail objects (&#, ��� detail classes (�& ��'� 
entity bean).  

6. Testing  �� #(12)��  *, session bean 
�3�! #��0'40�%-� &�&3��4� 0�& CMP entity beans, 2"-��%�(�!-� 4�& application 
�� �#�$� #���.&-+���� 4�& EJB module ,#�% #��0�$'���&� �& EJB modules &#, �& 
applications ��� entity beans. 	�" 0%�41��&, ������&� 1�)0" ��% client 
2"-��%�(�!-� 4�& instance ��% session bean �&� �.4(1�%-� ��� -�',2�%� ��%. 

���.�%'�$ 4�& 0������ �&�� �� �#�$� 3&$���&� 0%(���������� " %.�#�$"0" �"� 
�/%#"�4�"0"� ��% client #�% #&��%0�� ��&� -� �" -��3) ��� JSP Pages. 	�" #�����-4�" 
#��$#��0" 2�1,-&0�� ,�� " &$�"0" &3��� �� 0!��.� ��� #��0�#��*� &������-4��� ��� 
"-���.�(�&�*� �((�&3*�.  
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4  

%
��� ���������� (Application Layer) 

5�& web application �$�&� -$& 2%�&-��) #��4��&0" ��,� web server. �& web applications �& 
2�&��$��%-� 0� 2!� �$2": 
Presentation-oriented: �$�&� �� web application #�% #&��(�� interactive web pages �� �#�$�� 
#���.&-+���%� 2��3���� (.*00�� (HTML, XML �...#.) �&� 2%�&-��, #����1,-��� �� 
&#���"0" 0�& 2��3��& requests. 
Service-oriented: #�% %.�#���$ �� endpoint ��,� web service. �� presentation-oriented 
applications �$�&� 0%�)'�� �� clients ��� service-oriented web applications. 
H 0%(�����-4�" �3&�-�() %.�#���$ �&� �& 2!� �$2", 2$����&� ,-�� �2�&$���" 4-3&0" 0�� 
presentation oriented. �%0�&0���� �� 0��*-& &%�, &#���.�$ �" 2$�2� �#�������$&� ��% 
1�)0�" -� �" #&��1,-��" %#"��0$&, ��% �/%#"����!-���% -� ��� �/%#"���"�). �#���.�$�&� 
&#, 4�& 0!��.� &������-4��� #�% -,�& &%�� 41�%� �" 2��&��2�0$& �& &#�0�4..�%� &��)0��� 
�&� �& #&$���%� &#&��)0��� &#, ��� server ��% 0%0�)-&��� #�% &�&.!'"�� 0�� 
#��"(�!-��� ��3�.&��. �& &�����$-��& &%�� �$�&� �� #�����-4�� JSP 0�.$2�� �&� Servlets 
�&� &#&���!� -� �" 0���� ��%� (�& �& .����%�()0�%� �" 3�.�/��$& ��,� server, ��% .�(,-���% 
application server. � .,(�� !#&�/"� ��% �$�&� �,0� " &#�')��%0" ��� 0�.$2�� &%�*�, ,0� 
�&� " ���4.�0" ��% 2%�&-���! �*2��& #�% #���41�%�.  
�� servlets &�&.&-+���%� �%�$�� �"� �-�0" �#�������$& -� �� �&�*���� �#$#�2� .�(��)� 
�&� �� 1����0-, ��� 2�&3,��� &��)0��� #��� �&� &#, &%�,. �#, �"� �.." �� 0�.$2�� 41�%� 
�� 0��#, �"� �#�������$& -� �� 1�)0�" �&� �" #&��%0$&0" 0� &%�,� ,.�� ���$��� ��� 
0���1�$�� #�% ��� ��2�&34��%�. �� 0�.$2�� &%�4� �$�&� JSP #�% 0"-&$��� ,�� �-#���41�%� 
�-)-& JSP �*2��& #�% &#���.�$ �%0�&0���� �� -��&2��, �-)-& #�% ����.�$�&� &#, ��� 
application server. 	�" #.���6"3$& ��% � �*2��&� &%�,� 41�� �& ����� -� �" 2�&-,�3�0" �"� 
0�.$2&� &..� �&� -� �" #������-&0$& 2�&3,��� &������-4��� #�% &3���!� �"� �/%#"�4�"0" 
��% 0%(�����-4��% 1�)0�". 5�0�, (�& #&��2��(-& � servlet �$�&� &%�,� #�% '& &�&��)0�� �& 
-"�!-&�& ��,� 1�)0�", '& �& +�.�� 0�� session ��%, �&� !0���& � JSP �*2��&� '& �& #���� 
&#, ���$ �&� '& �& ��#�'��)0�� 0�" 0�.$2&. �����,���& � �*2��&� JSP &3��� �" 
2%�&-��,�"�& -$&� 0�.$2&� �" 01����) -� �� 0!0�"-& �/%#"�4�"0"� �&� (� &%�, ����.�$�&� 
#���& &#, 4�& server 0� �-�0" �#�������$& -� ��� server-�/%#"���"�). �3�! #.4�� 
����.�0��$ � �*2��&� &%�,�, " 0�.$2& 41�� #���� -$& /�1���0�) -��3) &��.�(" #�..*� 
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#&�&-4����, �&� 4�0� &#�0�4..��&� 0��� client. O client 2�� '& 2�&��$��� �&�4�& 0"-�2� jsp 
0�" 0�.$2& &%�), #&�� -,�� ���L 2�&-��3�-4�" 0�" -4��& �"� &$�"0)� ��%. 
� 2%�&-��,�"�& ,-�� ��� 0�.$2�� 2�� 2�&�,#���&� 0�� JSP &..� 0%��1$ �� �&� -" �" 
javascript, #�% ����.�$�&� 0��� client �&� &#���.�$ �� �!��� 0%0�&���, ��� .�(,-���� 
DHTML(Dynamic HTML) 0�.$2��. �#��2) &���+*� ����.�$�&� 0��� %#�.�(�0�) ��% 
1�)0�", 2�� 0�"�$ ��&� 0�"� 0%..�() #."��3���*� &#, ��#��& �.." #"(). �%0�&0���� 
0��#,� ��% Javascript �*2��& �$�&� �& �-#.�%�$0�� �" 0�.$2& -� -�(&.!����� 2%�&�,�"��� 
2��#&3)� -� �� 1�)0�", interactivity �&� �#���*� �34. � &/$& ��% �$�&� �2�&$���" &3�! 
&#�0#� -�(�.� �-)-& %#�.�(�0����! 3,���% &#, ��� server 0��� client. �#���!-� �& 
3&��&0��!-� #.1. ,�� 0�" #��$#��0" ��% "-���.�($�% #�% '& %.�#��"'�$, 1��$� �" 1�)0" 
javascript &�,-" �&� " #���)("0" &��-�0& 0��%� -)��� '& &#&���!0� �" 0%��1) 
&#&01,."0" ��% server, ��* �*�& � client ����.�$ -,��� ��% ��� &��.�(� �*2��& �&� 
2�&-��3*��� �" 0�.$2& 0!-3��& -� ��� &#&��)0��� ��% 1�)0�". 

4.1 Web Components 

T& web components 0�" Java 2 �$�&�, ,#�� &�&34�'"��, �$�� Java servlets �&� JSP 0�.$2��, 
�$�� Web service endpoints. �& servlets �&� �� 0�.$2�� JSP -#���!� �& 1�"0�-�#��"'�!� 
��&..&�����, &� �&� �� �&'4�& &#, &%�� 41�� �& 2��� ��% #.������)-&�&. �& servlets 
&�-, �%� #���00,���� 0� service-oriented Web applications �&� 0�� 1����0-, ��� 
.����%�(�*� �.4(1�% -�&� presentation-oriented application, ,#�� " &#�0��.) ��� requests 
�&� � 1����0-,� 2�2�-4��� #�% 2�� �$�&� 0� -��3) ���-4��%. �� JSP 0�.$2�� �$�&� 
#���00,���� �&��..".�� (�& �"� #&�&(�() ���-4��% (HTML, SVG, WML �&� XML).  
�& web components %#�0�"�$ ���&� &#, �� web container, �� �#�$� #&�41�� 0%(�����-4��� 
%#"��0$�� ,#�� " &#�0��.) requests, " &03�.��&, " 0%���(&0$& �&� � 1����0-,� ��% life 
cycle. �#$0"� �#���4#�� 0�& web components �& 41�%� #�,0+&0" 0� APIs ,#�� ���-&0$&, 
transactions �&� email. 
�� 2��3���� #.�%�4� �"� 0%-#���3���� ��,� web application 3&$����&� ,�&� &%�, ($���&� 
deployed 0�� web container. �� 01����4� #."��3��$�� +�$0����&� 0� 4�& ��$-��� 0� -��3) 
XML #�% �&.�$�&� web application deployment descriptor (DD) , �� �#�$� #�4#�� �& 
&��.�%'�$ ��� #��2�&(�&34� ��% Java servlet specification. 

4.1.1 �	�������� Java Servlet 

�&'*� �� Web ��1�0� �& 1�"0�-�#���$�&� (�& �& #&�41�� 2��3���� %#"��0$��, 
&�&(���$0�"�� " &��(�" (�& �"� !#&�/" 2%�&-���! #����1�-4��%. ���� &%�) �"� 
�&��!'%�0" 2"-��%�()'"�� " ��1��.�($& ��� Java Servlets. 
To servlet �$�&� -$& �.�0" �"� (.*00&� Java #�% 1�"0�-�#���$�&� (�& �& �#����$��� ��� 
2%�&�,�"��� ��% server � �#�$�� '& -#��40�� 4�0� �& ����.40�� �3&�-�(4� -40� ��,� 
#��(�&--&��0����! -���4.�% #�% %.�#���$ ����&#���$0���. �� �&� �& servlets -#���!� �& 
&#&��)0�%� 0� �#����2)#��� �!#� request, 1�"0�-�#���!��&� �%�$�� (�& �& �#����$��%� ��� 
�3&�-�(4� #�% �/%#"����!� �� Web servers. �& #&�4�& javax.servlet �&� javax.servlet.http 
#&�41�%� interfaces �&� classes (�& �" 0%((�&3) servlets.  
�& Java servlets �/%#"����!� ��� $2�� 0�,1� -� �& #��(��--&�&, �& �#�$& %.�#���!��&� 
1�"0�-�#��*��&� �� Common Gateway Interface, #�% �$�&� �� #���,��..� (�& 0%((�&3) 
.�(�0-���!, �� �#�$� 0�4.��� �&� .&-+���� #."��3��$�� -40� ��,� Web server. O 
#��(�&--&��0-,� CGI %#�0�"�$ ��&� &#, �"� &�1) �"� 2"-��%�($&� ��% Web.  
�& Java servlets 1�"0�-�#���!��&� (�& ��%� �/)� 0��#�!�: 
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> 	%..�() 2�2�-4��� &#, 3,�-& 0� -�& �0��0�.$2& 
> �)6" #."��3���*� &#, #�2$& 0� 4�& URL 
> ���4.�0" #��(�&--���� 0��� %#�.�(�0�) #�% .����%�(�$ � Web server 
> �#�')��%0" �&� �#&�&3��� #."��3���*� #&�&-����#�$"0"� (�& ��'� 1�)0�" -�&� 
�0��0�.$2&� – 1&�&��"��0���, #�% ���-� ��&� cookies 
> �#�0��.) 2�2�-4��� #$0� 0� 4�& 1�)0�" ��% Web -� �" -��3) ��,� �((��3�% HTML, 
��,� &�1�$�% GIF ) -� -�& �.." 0%�"'�0-4�" -��3�#�$"0" 
> �.)�"� %#�0�)��/" (�& 0%�,2�%�, #�% �$�&� 4�&� ��,#�� #&�&��.�!'"0"� ��% #*� 4�&� 
1�)0�"� ��% Web ����$�&� -40& 0�& �-)-&�& -�&� �0��0�.$2&�, &��$(���&� �&� �.�$����&� 
0�.$2��. 
> :-�0" �#�������$& -� 4�& Web server 1�"0�-�#��*��&� -�& #�,�%#" 2�&0!�2�0" (�3,0�� 
� server %#�0�"�$ �� Java servlets, -#���$ �& &��&..�00�� #."��3��$�� -� &%�� �& 
#��(��--&�&) 
�& Java servlets 41�%� �& $2�& #.������)-&�& 3��"�,�"�&� -� �"� $2�& �" (.*00& Java. 
�#�#.4��, �$�&� &#�2����� 0� '4-&�& -�)-"�. �� 10 ���-& 1�"0�-�#���!� �&%�,1���& �� 
$2�� CGI script, 4�&� Web server '& 41�� 10 &��$�%#& &%��! ��% script 3����-4�& 0�" -�)-". 
�� ,-�� 10 ���-& 1�"0�-�#���!� 4�& Java servlet, -,�� 4�& &��$�%#� ��% servlet '& �$�&� 
3����-4��, �&� &%�, �� sevrlet '& 1���$ ��&� ��'� 1�)0�". 

4.1.2 JavaServer Pages (JSP) 

H ��1��.�($& ��� JavaServer Pages �#���4#�� �"� &��#�%/" �&� 2�&�)�"0" 2%�&-��*� 
0�.$2�� Web �&� Web-based �3&�-�(*� 1��$� �& %#��1�� �/���"0" &#, �"� #.&�3,�-&. � 
JSP ��1��.�($& �#���4#�� �� 2�&1���0-, ��% user interface &#, �� #����1,-���, -� 
&#��4.�0-& �& %#��1�� " 2%�&�,�"�& &..&()� �.,�."��% ��% 01�2�&0-�! �"� 0�.$2&� 1��$� 
,-�� �& -��&+."'�$ �� +&0��, 2%�&-��, #����1,-��� &%�)�.  
� ��1��.�($& ��� JAVASERVER Pages �#���4#�� �" 2"-��%�($& Web content �� �#�$� 41�� 
�,0� 0�&���� ,0� �&� 2%�&-��� components. �& +&0��� 1&�&��"��0���� �"� �$�&� �& �/)�: 

- �.*00& &��#�%/"� JSP 0�.$2�� (��$-��� #�% #���(��3�� ��� ��,#� ���4.�0"� ��� 
requests �&� �&�&0��%)� ��� &#&��)0��� 0� &%�� �& requests). 

- �$& expression language (�& �"� #�,0+&0" 0� &�����$-��& &#, �"� #.�%�� ��% 
server. 

- �"1&��0-�!� (�& �&'���0-, �#����0��� �"� JSP (.*00&�. 
�$& 0�.$2& JSP �$�&� 4�& ��$-��� #�% #���.&-+���� 0�&���� 2�2�-4�& 0� -��3) HTML, 
SVG, WML ) XML �&� JSP 0���1�$& #�% &#���.�!� �� 2%�&-��, #����1,-��� �&� �& �#�$& 
�$�&� 2".�-4�& 0� -$& &#, 2!� 0%���/���: XML ) standard. 
�� JSP 0�.$2�� �/%#"����!� requests 0� -��3) servlet, -� &#��4.�0-& �� life cycle �&� 
#�..4� &#, ��� 2%�&�,�"�4� ��%� �& �&'��$ ���&� &#, �"� ��1��.�($& ��� Java Servlet. 7�&� 
#�&(-&��#���$�&� 4�& request 0� -$& 0�.$2&, � Web container #�*�& �.4(1�� &� �� servlet �"� 
JSP 0�.$2&� �$�&� #&.�,���� &#, �"� $2�&. 	�"� #��$#��0" #�% �01!�� ���� �4����, � Web 
container -��&3�� �� �" 0�.$2& 0� servlet class �&� ����� compile �"� ��.�%�&$&. 5�& &#, �& 
#.������)-&�& ��� JSP 0�.$2�� 0� 0140" -� �& servlets �$�&� ,�� " 2�&2��&0$& &��#�%/"� 
#�&(-&��#���$�&� &%�,-&�&.  
�� 0�.$2�� Javaserver �$�&� 0%-#.)��-& 0�& servlets �&� ,1� %#��&��0�&�, ��%�. 
���%��.!��%� �� 2�&1���0-, 2!� ��2*� #����1�-4��% Web: 
> 	�&���, #����1,-���, �& �-)-&�& -�&� �0��0�.$2&� #�% 2�� &..� �%� 
> �%�&-��, #����1,-���, �& �-)-&�& -�&� �0��0�.$2&� #�% #&��(���&� &#, 4�& servlet, �& 
�#�$& -#���!� �& &..� �%� 
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7�&� 1�"0�-�#���!-� -,�� servlets 0� 4�& 4�(�, ($���&� �/&������� 2!0��.� �& ����%-� 
-����&..&(4�, ,#�� �& 2���'*0�%-� 4�& �%#�(�&3��, .�'�� 0�� ��$-���, �& &..�/�%-� �� 
��$-��� -�&� #&�&(��3�% ) �& &..�/�%-� ��#���� 0"-��0��� HTML (�& �& &..�/�� � 
��,#�� #&��%0$&0"� �"� 0�.$2&�. ��'� �$2�� &..&()� &#&���$ �#�/��(&0$&, -��&(.*���0", 
4.�(1� �&� �� �4�% &��#�%/" ��% servlet 0��� Web server. 
�� ��� 0�.$2�� Javaserver -#���!-� �& +�.�%-� �� 0�&���, #����1,-��� -�&� �0��0�.$2&� 0� 
4�& 4((�&3� HTML �&� �& �&.�!-� servlets -40& &#, &%�, �� #����1,-���. �#���!-� 
�#$0"� �& 1�"0�-�#��)0�%-� �& �..& �-)-&�& �"� (.*00&� Java 0� -�& 0�.$2&, ,#�� 
��3��0���, -#.�� if-then �&� -��&+."�4�. 5�&� Web server #�% %#�0�"�$ �� �"� 
#��2�&(�&3) Tomcat /4��� #*� �& 2�&+�0�� &%�4� ��� 0�.$2�� �&� �& ����.40�� ��� �*2��& 
Java #�% #���41�%�, #&��(���&� 4�& 4((�&3� HTML 0&� �& �$1&-� (��6�� 4�& servlet (�& �& 
1����0��$ ,." �"� ��(&0$&. 	�"� #�&(-&���,�"�&, �� Javaserver 0�.$2�� 2� 1�"0�-�#���!� 
servlets (�& ,.&. 
7�&� � 1�)0�"�  "�)0�� �" 0�.$2& Javaserver (�& #�*�" 3���, � Web server -��&(.���$ �� 
4�& �4� servlet #�% #&��%0�� �� �" 0�.$2&. �%�, �� servlet 0%�2%� �� ,.& ,0& 41�%� 
��#�'��"'�$ 0�" 0�.$2&: 
> ��$-��� #�% 41�� 0"-&�'�$ -� HTML 
> �.)0��� #��� Java servlets 
> ��3��0��� �&� #����0��� Java 
> ��2��4� -��&+."�4� 0�.$2�� Javaserver 
��& 0�.$2& Java server &#���.�$�&� &#, ��$& �$2" 0���1�$��, ,#�% �� �&'4�& 41�� �" 2��) ��% 
��2��) 0)-&�0" #&�,-��& -� �"� HTML:  
> Scriplets - �����0��� Java #�% ����.�!��&� ,�&� 3���*���&� " 0�.$2&. �&'�-$& &#, &%�4� 
��� #����0��� #����.�$��&� 0� 0"-��0��� <% �&� %>. 
> ��3��0��� - ��3��0��� Java #�% &#���-*��&�, #&��(���&� 4/�2� #�% �-3&�$ ��&� 0�" 
0�.$2&. �%�4� #����.�$���&� 0� 0"-��0��� <% �&� %>. 
> �".*0��� - �����0��� (�& 2"-��%�($& -��&+."�*� %#,0�&0"� �&� (�& 2�&1�$��0" ��(&0�*� 
�&'���0-�! #�% &#&���!��&� (�& �"� #&��%0$&0" �"� 0�.$2&�. �%�4� #����.�$���&� 0� 
0"-��0��� <% �&� %>. 

4.1.3 Dynamic HTML (DHTML) 

H DHTML �$�&� &#.) ��ML " �#�$& ,-�� -#���$ �& &..�/�� &3�! " 0�.$2& 41�� 3����'�$ 
0��� browser. ��& #&��2��(-&, " (�&--&��0���� -�&� #&�&(��3�% '& -#���!0� �& ($��� 
-#.� �" 0��(-) #�% �� mouse #������ &#, #���. �,��2)#��� -#���$ �& ($��� 0� HTML, 
-#���$ �& /&�&($��� -��� �� 3,���-& �"� 0�.$2&�. �� ��1��.�($�� #�% &#���.�!� �"� HTML 
�$�&� �� �/)�: 
3 Client-side scripting: ��"0�-�#���!��&� client-side scripting (.*00��, �� Javascript �&� 
Vbscript 0%(�����-4�&, #�% �#���4#�%� �" -��&+."�,�"�& �"� HTML. O -"1&��0-,� 
0!-3��& -� ��� �#�$� �$�&� 2%�&�, �� 0�.$2�� �& &��$(���&� -40� scripting languages 
.4(��&� Document Object Model.  
> DOM: �� Document Object Model �$�&� � #%�)�&� �"� DHTML, �&'*� �"� �#���4#�� �& 
�$�&� ���#�#��)0�-". ��,����&� (�& �"� ���&�1$& ��� 0���1�$�� #�% �$�&� #&�,��& 0��� 
browser 0� ��'� 2�2�-4�" 0��(-). ���� �4���� -#���$ �& &#���.�!� #."��3��$�� (�& �� 
#���+�..��, ,#�� �$�&� " ��41�%0& "-���-"�$& �&� *�&, ) �2�,�"��� ��% browser ,#�� (�& 
#&��2��(-& � &��'-,� �"� version &%��!, ) �&� �2�,�"��� ��% #&�&'!��%, ,#�� " ��#�'�0$& 
(�� url) �"� 0�.$2&�. 
�� �-)-& ��% DOM 0�� �#�$� #��02���$ ���&� &���+*� �& 0���1�$& ,#�% %#��1�� " 
2%�&�,�"�& &..&()� �$�&� �� event model. �4���& events �$�&� " -��&�$�"0" ��% mouse #��� 
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&#, 4�& 0���1�$� (onmouseover), �� 3,���-& �"� 0�.$2&� (onload), " %#�+�.) -�&� 3,�-&� 
(onsubmit) �.#. 
> CSS: �� scripting (.*00�� 41�%� #�,0+&0" 0��� �2�,�"��� ��� stylesheets (CSS) �&� 
(�’&%�, �$�&� �3���, �& ($��%� &..&(4� 0��� ��,#� �-3���0"� ��� 0�.$2��.  
��&��3&.&�*����&� .��#,�, �& CSS (�&� " &#.) HTML) �$�&� �& 0���1�$& 0�& �#�$& 
#�&(-&��#���!��&� �� &..&(4�, �� DOM �$�&� &%�, #�% �#���4#�� ��� #&�&#��� 
���#�#��)0��� �&� �� client-side scripting �$�&� &%�, #�% #�&(-&���� ����.�$ ��� &..&(4�. �� 
0!��.� &%�*� �$�&� " dynamic HTML. 
���.�%'�$ 4�& ��2������, 01)-& 2���'��0"� ��� 2�&3,��� &������-4��� ��% �#�#42�% 
&%��!, &..� �&� ��% ��,#�% -� ��� �#�$� �#��������!� -��&/! ��%�. 
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4.2 /&� +��
�(Users View) 

	�� 0%(�����-4�� �-)-& ($���&� #���(�&3) ��,� 0%(�����-4��% 0��&�$�% (�& 4�& �4� 
1�)0�" ��% 0%0�)-&���, &#, �"� �((�&3) ��%, -41�� �"� �#�/��(&0$& ��� 0���1�$�� ��%. 

1. ��1��� #&��%0�� ��&� " #�*�" 0�.$2& #�% �-3&�$ ��&� (�& ��'� 1�)0�" ��% 
0%0�)-&���, �((�(�&--4��% ) -": 

 

 
 

	�" 3,�-& #�% +�$0���&� 0�" -40" �"� 0�.$2&� ($���&� " ��0&(�() ��� 0���1�$�� 
(username, password) ��,� 1�)0�" #�% '4.�� �& ����� login. ����+*� &#, ���� �� 
��%-#$ -� �#�(�&3) «�4�� ��)0�"�» �2"(�$ 0� /�1���0��$ 0�.$2& (�& �" 2"-��%�($& 
�4&� �((�&3)� 1�)0�" ) �-�2&�. �#$0"� #�4#�� �& ����0��$ ,�� 0� #��$#��0" 
.&�'&0-4�"� ��0&(�()� 0���1�$�� �-3&�$ ��&� �� �&��..".� #����2�#��"���, -)�%-& 
#�% #&����!��� �� 1�)0�" �& #��0#&')0�� #�.�: 
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2. �� 0%��1�$& #&��%0�� ��&� " 0�.$2& 0�"� �#�$& � 1�)0�"� ) � %#�!'%��� �"� �-�2&� 
2$��� �& 0���1�$& (�& �" 2"-��%�($& �"� �4&� �((�&3)�. � 0�.$2& �$�&� &�1��� ���) &#, 
#�2$&, -41�� �& �#�.�1'�$ " 2"-��%�($& �-�2&� ) 1�)0�", �#,�� �&� �-3&�$ ��&� " 
�&��.."." 3,�-&. �&�&���� %#�'4��%-� ,�� '4.�%-� �& #��0'40�%-� 4�& �4� 1�)0�": 
 

 
 

�3�! 0%-#."��'�!� �& #�2$& (,0& &#, &%�� '4.�%-�) ����%-� click 0�� ��%-#$ -� 
����4�& «�#�0��.) 	���1�$��» #�% +�$0���&� 0�� ���� -4��� �"� �',�"� (2� 3&$���&� 
0�"� ���,�&). 	� #��$#��0" #�% 2� 0%-#."��'�!� ,.& �& &#&�&$�"�& #�2$& 
(0"-���-4�& -� &0���$0��) ) " �#&.)'�%0" ��% password 2�&34��� &#, �"� #�*�" ��-), 
�,�� �-3&�$ ��&� �&��..".� -)�%-& .�'�%�: 
 

 
 

 
 



 

 74 

�� ,.& #��� �&.� �&� %#�'4����&� ,�� 2"-��%�()0&-� 4�& 1�)0�" -� ,��-& ��*�(��, 
�,�� " #&�&���� 0�.$2& �-3&�$ ��&� 0�"� �',�", ��* -��� &#, ��$& 2�%���,.�#�& 
#���'�!-&0�� #�.� 0�"� &�1��) 0�.$2& ��0&(�()� ��� 0���1�$��: 
 

 
 

3. ���� &#, �" 0�0�) ��0&(�() ��� 0���1�$�� 0�"� ��0&(�(��) �',�", #&��%0�� ��&� " 
�������) 0�.$2& #�% 41�� �" #&�&���� -��3) (�& �" #��$#��0" ��,� &#.�! 1�)0�": 
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�2*, ,#�� �$�&� 3&���,, +�$0���&� � 4.�(1�� �&� " #&��%0$&0" �"� #.���6"3$&� ��� 
.����%�(�*� ��% 0%0�)-&���. � 1�)0�"� +.4#�� 0�� "-���.,(�� ,.& �& &�����$-��& #�% 
��� &3���!�, &#, ��� "-���.�(�&�4� �((�&34� ��%, -41�� �& -"�!-&�& �&� &�1�$& #�% 
41�� .�+��, �&�&1��"-4�& 0�"� "-���-"�$& #�% �& 4.&+�. ��% 2$���&� " 2%�&�,�"�& �& 
2�&(��6�� �((�&34� ) �&� �& ����� click (�& .�#��-4����� 0�& 2��3��& 0���1�$& #�% ��� 
&3���!�. �#�.4(���&� ��#��&/�� &#, ��� �-�2�� #�% &�)��� ��% 2$���&� " 2%�&�,�"�& �& 
2�� �& &�����$-��� ��%�, #�% ��0�-&�*����&� 0�� #��0�#��, ��% "-���.,(�� -� 
2�&3������, 1�*-& (�& �& �& /�1��$ ��. �& #.)���& 0�& &��0���� �"� �',�"� #&�41�%� 
#�,0+&0" 0�& #��0�#��� ��% 0���1�$&, �#���4#�%� �" 2"-��%�($& "-���.�(�&�*� 
�((�&3*�, �"� &#�0��.) &�1�$�� �&� -"�%-���� &..� �&� �"� &03&.) 4/�2� &#, �� 
0!0�"-&. 
	�"� #��$#��0" ��% %#�!'%��% �-�2&�, " -��3) �"� 0�.$2&� �$�&� #&��-��,�%#" -� 
-,�" 2�&3��� �� #��� -�0, ��% &��0����! -���!. ���$ #�% +�$0����&� �� �-�2�� #�% 
&�)��� � 1�)0�"�, �*�& +�$0����&� �& -4." �"� ��2�&3��,-��"� �-�2&� �&� #&�41���& 
�� �#�.�(4� �"� 2�&(�&3)� ) #��0')�"� �4��. 
 

 
 

	�"� #��$#��0" ��� -"�%-����, -� click 0�� ,��-& ��% &#�0��.4& ��%� �-3&�$ ���&� 
�� #&�&���� .�#��-4���4� 0� popup window: 
 

 
 

�� #.)���� 2�&(�&3)� �$�&� &#����(�#��"-4�� 0� #��$#��0" #�% �� -)�%-& 2�� &�)��� 
0�� 1�)0�". 
�&�,-��� popup window �-3&�$ ��&� �&� (�& #��&��4�� #."��3��$�� #��� 0�& 
0�&.-4�& &�1�$&. 
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4. �� #.)���� «	���1�$& ��)0�"» () «	���1�$& �-�2&�») �-3&�$ �� 4�& #&��'%�� 
#��+�.)� ��� #��0�#��*� 0���1�$�� ��% 1�)0�" �&� 2$��� �" 2%�&�,�"�& �-�0"� 
&�&�4�0)� ��%� (0� ,0& &%�, �$�&� �3���,): 

 

 
 
5. ���.�%'�$ �� #&��'%�� 2"-��%�($&� �4&� "-���.�(�&�)� �((�&3)�: 
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6. �� 0%��1�$& 0�� -���! ��� ��%-#�*� +�$0����&� &%�� #�% 1�"0�-�#���!��&� (�& �"� 
&#�0��.) -"�%-���� �&� &�1�$��. 51�%� #&�,-��& -��3) #�% 0�" #��$#��0" ��� 
-"�%-���� �$�&� " �/)�: 

 
 
7. � #&��%0$&0" �.�$��� -� �� #&��'%�� �-3���0"� ��% #$�&�& &�1�$�� ��� �#�.�(-4��� 

�-�2��: 
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4.3 ��������� ����#
�� 

	�" 0%�41��& '& ($��� -$& �����)� #&��%0$&0" ��� 2�&3,��� �-"-���� ��% 0��*-&��� 
�3&�-�()� #�% 41�%� 1���0��$ 0� '�-&���4� ��,�"���. �/$ �� �& 0"-���'�$ ,�� 0� ,.�� ��� 
0�.$2�� ($���&� 1�)0" �"� ��2���#�$"0"� Unicode (UTF-8) #�% �#���4#�� �" 1�)0" 
�.."���*� 1&�&��)��� �&� %#�0�"�$ ��&� &#, �" #.����,�"�& ��� #��(�&--���� �� �� 
#.4�� standard #�,�%#� ��2���#�$"0"�. ��& ��� $2�� 0��#, � 1����0-,� ,.�� ��� &��)0��� 
($���&� �#$0"� -� UTF-8 0� JSP �&� servlets �&� �#�-4��� " 1�)0" �.."���*� 1&�&��)��� 
0� �#��&2)#��� 3,�-& #�% 241��&� &.3&��'-"���� �$�&� 2���). 

4.3.1 ����� %	���� 

�� #�*�� ���&$� �-)-& ��% 0%0�)-&��� &#���.�$�&� &#, 4�& servlet (LoginServlet) �&� -$& 
JSP 0�.$2& (login.jsp). 	��#,� ��% �$�&�, #4�& &#, �� �& �&.�0��$0�� �� 1�)0�", �& 
#��1��)0�� 0�"� �#�+�+&$�0" ��� 0���1�$�� ��%, �& &��$/�� 4�& Session (�& &%�,� �&� �& 
&�1���#��)0�� ��#��& +&0��� &�����$-��& 0� &%�,. �$��� �#$0"� �" 2%�&�,�"�&  (�& 
-���+&0" 0�" 0�.$2& 2"-��%�($&� �4�% 1�)0�" ) �-�2&�. 

4.3.1.1 Login.jsp 

� ��0&(�(��) 0�.$2& #���41�� -���1& -$& 3,�-& -� 2!� #�2$& ��0&(�()� ���-4��%, 4�& (�& 
�� username �&� 4�& (�& �� password. �#$0"� #���.&-+���� �&� 4�& submit button #�% ����� 
post �& 0%-#."��-4�& 0���1�$& 0�� servlet LoginServlet #�% &��!�� 0�� URL ‘..\login\*’. � 
0�.$2& 41�� �#$0"� ��0�-&��-4�" 0�� #��� �-)-& �"� �"� title.jsp #�% #���41�� �� .�(,�%#� 
��% 0%0�)-&���. �#$0"�, 0�� ���� -4��� +�$0���&� 4�& Flash Component #�% #&$ �� �� �,.� 
��,� Button #�% �2"(�$ 0�" 0�.$2& 2"-��%�($&� �4�� �((�&3*�. 
��'� 3��� #�% 3���*���&� " 0�.$2& login.jsp �.4(1��&� �&� " !#&�/" �"� #&�&-4���% 
loginfailed. 	� #��$#��0" #�% �& 0���1�$& #�% 0��.'"�&� 0�� Servlet �$�&� .&�'&0-4�&, o 
servlet �#�0��43�� 0�" jsp 0�.$2& '4����&� #&��..".& �" #&��-���� loginfailed $0" -� true. 
	�" #��$#��0" &%�) �-3&�$ ��&� ���� &#, ��� 3,�-�� �� �&��..".� -)�%-&: «��� �$�&� 
2%�&�) " �$0�2��. ���0#&')0�� #�.�!». 
 

Boolean failed = (Boolean) request.getAttribute("loginFailed"); 
if (failed != null) { 
     if (failed.booleanValue() == true) { 
%> 
          <p align="center" class="style1">��� �$�&� 2%�&�) " �$0�2��. ���0#&')0�� #�.�! 
<% 
      } 
} 
%> 

4.3.1.2 LoginServlet 

O servlet &�&.&-+���� �& �.4(/�� �& 0���1�$& ��% 1�)0�" #�% �#�1����$ �& ����� login 0�� 
0!0�"-& &��!(���&� 0� &��)0��� -� URL �"� -��3)� ‘..\login\*’. ��1��� � Servlet �.4(1�� 
�"� &$�"0" request �&� ��� #&�&-4���%� #�% &%�) #���41�� &� #���41�� ��#����. 	� #��$#��0" 
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#�% " &$�"0" �$�&� �2��&, 0%-#��&$��%-� ,�� � 1�)0�"� 2�� 41�� #���0�� &�,-& &#, �" 
2�&2��&0$& ��0&(�()� ��� 0���1�$�� ��% (login.jsp) �&� �#�-4��� #���'�$�&� 0�" 0�.$2& 
&%�) '4����&� #&��..".& �" #&��-���� loginfailed $0" -� false, *0�� �& -"� �-3&��0'�$ 
��#��� -)�%-& .�'�%� 1��$� &%�, �& 41�� �,"-&.  
     �&�� �"� &�1���#�$"0) ��% � Servlet &�&��� -40� ��% -���4.�% &�& )�"0"� JNDI 
&�&3��4� #��� �& Session Beans UserManager �&� UserSession. 
 

public void init(ServletConfig config) throws ServletException { 
         
        super.init(config); 
         
        try { 
   /* 
    * Get the initial JNDI context using the above 
    * startup params. 
    */ 
            Context ctx = new InitialContext(); 
            Object result1 = null; 
            Object result2 = null; 
             
   /* 
    * Look up the UserManager and UserSession Home Objects 
    * we need via JNDI 
    */ 
            result1 = ctx.lookup("java:comp/env/ejb/UserManager"); 
            userManagerHome = 
(UserManagerHome)javax.rmi.PortableRemoteObject.narrow(result1,UserManagerHome.class); 
             
            result2 = ctx.lookup("java:comp/env/ejb/UserSession"); 
            myUserSessionHome = 
(UserSessionHome)javax.rmi.PortableRemoteObject.narrow(result2,UserSessionHome.class); 
        } 
        catch (Exception e) { 
            log(e); 
            throw new ServletException(e.toString()); 
        } 
    } 

 
	�" -4'�2� �/%#"�4�"0"� ��� &��)0��� &�1��� 2"-��%�(�$�&� 4�& �&���!��� Session (�& �� 
0%(�����-4�� 1�)0�", �� 0%��1�$& &�& "�*��&� ,#�� &�&34�'"�� �� #&��-����� “Login” 
�&� “Password”. 	� #��$#��0" �*�& #�% #��(-&�� %3$0�&��&� �� #&��-�����, �,�� 
2"-��%�(�$�&� 4�& �4� UserManager Session Bean �&� �&.�$�&� " -4'�2,� ��% 
validateUser(login,password) #�% ,#�� 41�� #���(�&3�$ �#�0��43�� true 0� #��$#��0" #�% �& 
2�0-4�& 0���1�$& �$�&� 0�0��. 	�" #��$#��0" &%�) (isLogin=true) 2"-��%�(�$�&� (�& �� 
1�)0�" &%�, 4�& UserSession Bean (-� +�0" ��% username ��%) -� 0��#, �"� �/%#"�4�"0" 
��% 0�� 0!0�"-&. �� Bean &%�,, �&'*� �&� -$& .$0�& (xgroups) #�% '& 1�"0�-�#��"'�$ (�& 
�& �&�&(��3���&� �� �-�2�� ��� �#�$�� �& &�����$-��& � 1�)0�"� ��2�&34���&� �& +.4#�� 
(&#, &%�4� 0��� �#�$�� &�)���), '4����&� -40& 0�� Session (�& 1�)0". ��.���, ($���&� 
#��*'"0" 0�� servlet �"� �������)� 0�.$2&� main. 
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    public void service(HttpServletRequest request, 
    HttpServletResponse response) 
    throws ServletException, IOException { 
         
   * Set up the user's HttpSession 
   */ 
        if(request.getCharacterEncoding() == null) 
            request.setCharacterEncoding("UTF-8"); 
         
        HttpSession session = request.getSession(true); 
         
  /* 
   * Retrieve the login name / password from the 
   * URL string. 
   */ 
        String loginName = request.getParameter("Login"); 
        String password = request.getParameter("Password"); 
        boolean isLogin=false; 
         
  /* 
   * If user has not tried to log in yet, present 
   * him with the login screen. 
   */ 
        if ((loginName == null) || (password == null)) { 
            writeForm(request, response, false); 
        } 
         
  /* 
   * Otherwise, the user has been to this screen 
   * already, and has entered some information. 
   * Verify that information. 
   */ 
        else { 
   /* 
    * Uses the UserManager Stateless Session bean to 
    * autenticate the user credentials. 
    */ 
            try { 
                UserManager  userManager=userManagerHome.create(); 
                isLogin= userManager.validateUser(loginName,password); 
            } 
            catch (Exception e) { 
                writeForm(request, response, true); 
                e.printStackTrace(); 
                return; 
            } 
   /* 
    * If the passwords match, make a new User Session 
    * Bean, and add it to the user's HttpSession 
    * object. 
    */ 
            if (isLogin) { 
                try { 
                    UserSession myUserSession = 
myUserSessionHome.create(loginName); 
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                    session.setAttribute("userSession", myUserSession); 
                    java.awt.List xgroups = new java.awt.List(); 
                    session.setAttribute("xgroups", xgroups); 
                     
     /* 
      * Call the main page 
      */ 
                    RequestDispatcher disp = 
                    this.getServletContext().getRequestDispatcher("/main"); 
                    disp.forward(request, response); 
                     
                    return; 
                } 
                catch (Exception e) { 
                    log(e); 
                    throw new ServletException(e.toString()); 
                } 
            } 
        } 
         
  /* 
   * If there was no match, the user is 
   * not authenticated.  Present another 
   * login screen to him, with an error 
   * message indicating that he is not 
   * authenticated. 
   */ 
        writeForm(request, response, true); 
    } 

 
    7#�� �$2&-� )2", " -4'�2�� writeForm &�&.&-+���� �& #���')0�� �� 1�)0�" 0�" 
login.jsp '4����&� #&��..".& �"� �&��.."." ��-) 0�"� #&��-���� loginfailed &��.�(& -� 
�"� #��$#��0" (.&�'&0-4�& 0���1�$&, -" ��0&(�() 0���1�$��, #�,+."-& �&�� �" 2�&2��&0$& 
�#�+�+&$�0"�). 
 

    private void writeForm(HttpServletRequest request, 
    HttpServletResponse response, 
    boolean showError) 
    throws ServletException, IOException { 
         
  /* 
   * Set a variable indicating whether or not we failed to 
   * log-in.  The JSP will read this variable. 
   */ 
        request.setAttribute("loginFailed", new Boolean(showError)); 
         
  /* 
   * Forward the request to the login JSP 
   */ 
        RequestDispatcher disp = 
        this.getServletContext().getRequestDispatcher("/login.jsp"); 
        disp.forward(request, response); 
    } 
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4.3.2 )��� +��
�� –  �#�� 

�� �-)-& &%�, &�&.&-+���� �& +�"')0�� 0�" 2"-��%�($& -$&� �4&� �((�&3) 0�� 0!0�"-&. 
�#���.�$�&� &�1��� &#, ��� NewUserServlet #�% �-#���41�� ,." �" 2�&2��&0$& �.4(1�% ��� 
2�0-4��� 0���1�$�� ��% �4�% 1�)0�" () �-�2&�) �&� &�&.&-+���� �"� #��*'"0" �"� 
�((�&3)� ��% 0�& �&�*���& 0��*-&�&. H 0�.$2& newuser.jsp �$�&� �� �!��� ��(&.�$� 
2��#&3)� -� �� 1�)0�", &3�! #���.&-+���� ,.& �& 0���1�$& #�% '& ��% �#���46�%� �& 
�.��."�*0�� �"� �((�&3) ��% -� ,0� �� 2%�&�, �%��.,���� ��,#�. �4.��, " 0�.$2& 
createsuccess.jsp ,#�� 2�$1��� �&� �� ,��-� �"� �$�&� &%�) #�% '& (��0��#��)0�� �"� �#��%1) 
�4.�0" �"� ,."� 2���(&0$&�. 

4.3.2.1 Newuser.jsp 

H 0�.$2& &#���.�$�&� 0�� �!��� �-)-&��� &#, ����� 3,�-�� (the_form, form1, form2) &#, ��� 
�#�$�� �� 2!� �$�&� &�1��� &#����(�#��"-4��� �&� -" ��&�4� (display:none). � #�*�" 3,�-& 
�&.�$ �� 1�)0�" �& �#�.4/�� &��-�0& 0� 2!� radio buttons (�& �� &� '4.�� �& 2"-��%�()0�� 
�((�&3) &�,-�% ) �-�2&�. 
 

<form action="" method="post" name="the_form" id="the_form"> 
    <div align="center"> 
        <p align="center"> 
            <label><span class="style8">�#�.4/�� �� '4.��� �& 2"-��%�()0��� &#, �& 
2!�:</span></label> 
        </p> 
        <p align="center"> <span class="style8"> 
            <label> 
            <input type="radio" name="Create" value="user" onClick="swapOptions('user');"> 
            <span class="style6">��)0�"</span></label> 
            <label> 
            <input type="radio" name="Create" value="group" onClick="swapOptions('group');"> 
            <span class="style6">�-�2&</span></label> 
         </span></p> 
     </div> 
</form> 

 
7#�� 3&$���&� �&� 0��� �*2��&, " �#�.�() �#���%2)#��� &#, �& 2!� buttons �2"(�$ 0�" 
�.)0" �"� -�',2�% swapOptions -� ,��0-& �� #����1,-��� �"� ���0���� �#�.�()� (user ) 
group). � -4'�2�� &%�) '& �-3&�$0�� �,�� �"� �&��.."." &#, ��� 2!� �..�� 3,�-�� #�% 
&3��� 0�" 2"-��%�($& �-�2&� ) 1�)0�", ��* '& �/&3&�$0�� �"� �.." (0� #��$#��0" #�% 
)�&� &%�) #��� �#�.�(-4�"). 5�0� " form1 &3��� 0�" 2"-��%�($& 1�)0�" ��* " form2 
�-�2&�. 

function swapOptions(option_name) 
{ 
 if (option_name == "user") {  
 window.document.form2.style.display='none';     
 window.document.form1.style.display='block'; 
  } else { 
              
window.document.form1.style.display='none';     
 window.document.form2.style.display='block'; 
  } 
} 
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�� 3,�-�� #���41�%� #�2$& (fields) (�& �& 0%-#."��'�!� ,.& �& 0���1�$& #�% ��2�&34��%� 
0�"� ��'� #��$#��0", �&�&�&(-4�& &�� �&�"(��$�� (#��0�#���, �#�������$&� �.�...). 
�2�&$���& �� password 2$���&� 2!� 3��4� (�& �#�+�+&$�0" �&� �� 1&�&��)��� ��% 
&#���!#����&�. ��2�&34��� #&��%0�� �� " ��0&(�() �"� "-���-"�$&� (4��"0"� (�& �"� 
�#�$& 1�"0�-�#���$�&� 4�& ��2��, ��(&.�$� %.�#��"-4�� 0� JavaScript (�& �� 1����0-, 
"-���-"�$&� �&� *�&�. 51�� 2"-��%�("'�$ 4�0� *0�� �& -��� �� -� "-���.,(�� �&� �& 
�#���4#�� �"� �!��." �&� (�)(��" �$�"0" 0�& -���! ��%, ��* ��.��� " �#�.�(-4�" 
"-���-"�$& �-3&�$ ��&� &%�,-&�& 0�� �&��..".� #�2$� �&� 0�"� �&'���0-4�" -��3) 
(d/m/y). ��& �& .����%�()0�� &#&���!��&� ��$& &�1�$&, �� calendar.js #�% #���.&-+���� ��� 
�%�$�� �*2��& 2"-��%�($&� ��%, �� calendar-lang.js #�% #���41�� �"� ���.�($& 0�"� 
�#�'%-"�) (.*00& �&�  �� calendar-setup.js -� ,.�� ��� �%'-$0��� #�% -#���$ �& �#"���0�� � 
1�)0�"�. �4.��, %#��1�� �&� 4�& ��%3, #�2$� (hidden field) -� ,��-& isgroup #�% #&$���� 
&%�,-&�& �"� ��-) 0 ) 1 &��.�(& -� �"� #��$#��0" #�% �#�.4(��&� (0�� radio button) �&� 
&#�0�4..��&� -& $ -� �& %#,.��#& 0�� Servlet. �� ��� ��,#� &%�, '& -#���$ �& &�&(���$0�� 
� Servlet �� #&�&-4���%� '& #�4#�� �& &�& "�)0�� 0�"� &$�"0". 
�&�&���� 3&$���&� ,�� 0��� 2!� &%�4� 3,�-�� #��� 0�&.�!� �& 0���1�$& 0��� #�����0-, 
��%� (submit) �.4(1��&� &� 41�%� 0%-#."��'�$ 0�0��, -40� ��� -�',2�� checkFields �&� 
checkPassword. �� �� -4'�2�� &%��$ �#�0��46�%� false �,�� 2�&�,#���&� " 2�&2��&0$& Submit 
,#�� ��$ ��&� �&� &#, �� 1&�&��"��0���, onSubmit. 
 

<form action="newuser" method="post" name="form1" class="style8" style="display:none; color: #FFFFFF;" onSubmit="return 
(checkFields(document.form1.username.value.length,document.form1.password.value.length,document.form1.name.value.length) 
&&checkPassword(password,password1));"> 

 
H -4'�2�� checkFields #&$���� �� ,��0-& �� -4(�'�� ��� &.3&��'-"���*� ��% username, 
password �&� name �&� ��2�#���$ �� 1�)0�" ,�� �& #�2$& &%�� �$�&� &#&�&$�"�& 0� #��$#��0" 
#�% ��#��� 2�� 41�� 0%-#."��'�$ �&� �#�0��43�� false. 
 

function checkFields(username,password,name) 
{ 
 if ((username == 0) || (password == 0) || (name == 0)){ 
  alert("��� 41�%� 0%-#."��'�$ ,.& �& &#&�&$�"�& 
#�2$&!"); 
  return false; 
 }else return true; 
} 

�#, �"� �.." #.�%��, " -4'�2�� checkPassword &�&.&-+���� �& �.4(/�� �"� �&!��0" ��� 
2!� password #�% 2$����&� &#, �� 1�)0�" �&� �& ��2�#��)0�� 0� #��$#��0" 2�&3���#�$"0"� 
��%�. 
 

function checkPassword(password,password1) 
{ 
 if (password.value == password1.value) { 
  return true; 
 }else { 
  alert("�& 2!� password #�% 2,'"�&� 2�� �$�&� $2�&. ����-�0�� #�.�!"); 
  return false; 
 } 
} 
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� 0�.$2& �.�$��� -� JSP �*2��& #�% 1�"0�-�#���$�&� (�& 2!� 0��#�!�. 
• ��*�& &�&.&-+���� �& 2�1��$ �" -��&+."�) Status #�% '4��� � Server 0� #��$#��0" 
#��+.)-&��� �&�� �" 2"-��%�($& �"� �4&� �((�&3)�. � -��&+."�) &%�) 2�� 41�� �&-$& ��-) 
�&�� �"� &�1��) #�,0+&0" 0�" 0�.$2& &..� &#���� ��#��& 0%-+�.��) ��-) �&�� �" 
#��*'"0" &#, �� NewUserServlet (�& �& ����#�0��$ �� #�,+."-& �&� �& ��2�#��"'�$ � 
1�)0�"�. 5�0�, 0� #��$#��0" #�% 41�� ��-) 3 �,�� ����� alert 0�"� �',�" -)�%-& #�% 
#."��3���$ ,�� �� �#�.�(-4�� username 1�"0�-�#���$�&� )2", ��* &� �$�&� 0 #����2�#���$ (�& 
��#��� �..� ��1���, .�'�� �&� #&����!��� (�& �#&��."6". 
• ��!���" ��(&0$& #�% &�&.&-+���� � server �$�&�, 0� #��$#��0" �#�0���3)� 0�" 0�.$2&, �& 
&�&��4/�� 0�"� #&��-���� Isgroup �&� �& &�&(���$0�� &� " &#��%1"-4�" &$�"0" �((�&3)� 
)�&� &�,-�% ) �-�2&�. �� ��� ��,#� &%�, ����(�#���$ &%�,-&�& �"� �&��.."." 3,�-& #�% 
�$1� 1�"0�-�#��"'�$ (�& �" 0%-#.)��0" ��� 0���1�$�� ,#�� 41�� )2" #���(�&3�$. 
 
  <% 
  String temp = (String)request.getAttribute("Status"); 
  if (temp != null) { 
  String temp2 = (String)request.getAttribute("Isgroup"); 
  if (temp2.equals("0")) { 
   %> 
   <script language = "JavaScript"> 
   <!-- swapOptions('user'); --> 
   </script> 
   <% 
  } 
  if (temp2.equals("1")) { 
   %> 
   <script language = "JavaScript"> 
   <!-- 
   swapOptions('group'); 
   --> 
   </script> 
   <% 
  } 
  if (temp.equals("3")) { 
   %> 
   <script language = "JavaScript"> 
   <!-- 
   alert("To username #�% �#�.4/&�� 1�"0�-�#���$�&� )2". ����-�0�� #�.�!"); 
   --> 
   </script> 
   <% 
  } 
  if (temp.equals("0")) { 
   %> 
   <script language = "JavaScript"> 
   <!-- 
   alert("� ��0&(�() 2�� �$�&� 2%�&�) (�& �(��0�� .,(�. ����-�0�� #�.�!"); 
   --> 
   </script> 
   <% 
  } 
 } 
%> 
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4.3.2.2 NewUserServlet 

O servlet &%�,� &�&.&-+���� �& �/%#"���)0�� ,.�� ��� &��)0��� -� URL “../newuser/*” �&� 
0��#, 41�� �& 2��%'!��� ,." �" 2�&2��&0$& 2"-��%�($&� �4&� �((�&3)�. 	� &%�,� ($���&� �&� 
" #��*'"0" &#, �"� &�1��) 0�.$2& �&� -40� &%��! �-3&�$ ��&� " newuser.jsp 0�.$2&. �&�� 
�"� &�1���#�$"0) ��% 2"-��%�(�$�&� 4�& context �&� &�& "��$�&� 0� &%�, -�& &�&3��� #��� 
�" Home Class ��% NewUser Session Bean #�% #���41�� ��� -�',2�%� ��0&(�()� �4�� 
1�"0�*� �&� �-�2��. 
	�"� &�1) �"� -�',2�% �/%#"�4�"0"� ��� &��)0��� 2"-��%�(�$�&� 4�& �4� #��0����, 
Session #�% '& 2�&��40�� ,0� �&� " 2�&2��&0$& �((�&3)�. 	�" 0%�41��& ($���&� " .)6" ,.�� 
��� ����*� #&�&-4���� #�% 0%�&��*��&� 0�" #��$#��0" ��% &�,-�% �&� �"� �-�2&� �&'*� 
�&� �"� isgroup -40� �"� �#�$&� '& &�&(����0��$ � �!#�� �((�&3)� #�% ��2�&34��� (user ) 
group). 
 

        int isgroup = 
Integer.parseInt(request.getParameter("isgroup")); 
        String username = request.getParameter("username"); 
        String password = request.getParameter("password"); 
        String name = request.getParameter("name"); 
        String country = request.getParameter("country"); 
        String city = request.getParameter("city"); 
        String address = request.getParameter("address"); 
        String telephone1 = request.getParameter("telephone1"); 
        String telephone2 = request.getParameter("telephone2"); 
        String email = request.getParameter("email"); 
        String postcode = request.getParameter("postcode"); 
 
       int status = 0;  
       /*�&��-����� #�% �.4(1�� �"� �#��%1$& �"� 2"-��%�($&�*/ 

 
���.�%'�$ " 2"-��%�($& ��,� �4�% NewUser Session Bean. �� +�0" �"� #&��-���� isgroup 
($���&� " .)6" �&� ��� ��2��*� 0���1�$�� #�% &3���!� 0�� 1�)0�" ) 0�"� �-�2&. 	�"� 
#��$#��0" ��% 1�)0�" �&.�$�&� " -4'�2�� createUser ��* 0�"� #��$#��0" �"� �-�2&� " 
createGroup. 
 

   try { 
       NewUser newUser = newUserHome.create(); 
             
       if(isgroup == 0){ 
           int i; 
           java.sql.Date birthdate = null; 
           String surname = request.getParameter("surname"); 
           String birth = request.getParameter("birthdate"); 

 
           /*���.�%'�$ " 2�&2��&0$& &#���2���#�$"0"� ��% &.3&��'-"����! �"� "-���-"�$&�*/ 
           if (birth.length() > 6){ 
           /*��1��� ($���&� 4.�(1�� (�& ��� &� #��(-&�� 41�� 0%-#."��'�$ �� #�2$�*/ 
               String[] arraydate1 = birth.split("/"); 
               /*�� 0%��1�$& 1��$ ��&� 0� -���,���& &.3&��'-"���� -� +�0" ��� �&'4��%� #�% #���41�� (d/m/y)*/ 
               int[] arraydate2 = new int[3]; 
               for(i=0 ; i<3 ; i++) arraydate2[i] = Integer.parseInt(arraydate1[i]); 
               /*�"-��%�(�$�&� 4�&� #$�&�&� -� ��� ��-4� "-4�&�, -)�& �&� 1�,��% 0� int*/ 
               birthdate = new java.sql.Date((arraydate2[2]-1900),(arraydate2[1]-1),arraydate2[0]); 
               /*��.��� 2"-��%�(�$�&� �� &�����$-��� Date. ��� /�1��-� ,�� 241��&� �� 4��� 0&� &��'-, ��*� -��� �� 1900,*/ 
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               /*��* �� -)��� /������� �& -������ &#, �� 0 (�&��%�����).*/ 
           } 
           String work = request.getParameter("work"); 
                 
           status = newUser.createUser(username, password, name, surname, country, city, address, birthdate, telephone1, 
telephone2, postcode, email, work); 
       } 
       else { 
           String description = request.getParameter("description"); 
                 
           status = newUser.createGroup(username, password, name, country, city, address, telephone1, telephone2, 
postcode, email, description); 
       } 
   } 
   catch (Exception e) { 
       log(e); 
       throw new ServletException(e.toString()); 
   } 

 
��.��� ($���&� 1�)0" �"� -��&+."�)� �&��0�&0"� status (�& �& �.�(1'�$ �� '& ($��� 0�" 
0%�41��&. ��& �#���2)#��� #�,+."-& ($���&� #��*'"0" 0�" newuser.jsp ��* -� �#��%1$& 
&��$(�� " 0�.$2& createsuccess.jsp #&$�����&� �&� �� #&��-���� �� ,��-& �&� �� �$2�� �"� 
�((�&3)� #�% 2"-��%�()'"�� (�& �& ���%#*0�� �&��..".� -)�%-& �#��%1$&�. ��� /�1��-� 
,�� " -4'�2�� writeform &�&.&-+���� ��� #���#�*0��� &#��%1$&� (�& �& #���')0�� 0�"� 
�&��.."." 0�.$2& -& $ -� �"� #&��-���� Status. 
 

        if (status == 3) { 
            writeForm(request, response, 3, isgroup); 
        } 
        if (status == 0) { 
            writeForm(request, response, 0, isgroup); 
        } 
        if (status == 1) { 
            try { 
                String isgroup3 = String.valueOf(isgroup); 
                request.setAttribute("Isgroup", isgroup3); 
                request.setAttribute(URLEncoder.encode("Name","UTF-8"), name); 
                 
                RequestDispatcher disp = 
                this.getServletContext().getRequestDispatcher("/createsuccess.jsp"); 
                disp.forward(request, response); 
                return; 
            } 
            catch (Exception e) { 
                log(e); 
                throw new ServletException(e.toString()); 
                 
            } 
        } 

4.3.2.3 Createsuccess.jsp 

H 0�.$2& &%�) �$�&� +�"'"���) �&� 0��#, 41�� �& ��"-��*0�� (�& �"� �#��%1) �4.�0" -$&� 
�4&� �((�&3)�. ��1��� .&-+���� &#, �"� &$�"0" request ��� #&�&-4���%� Isgroup �&� Name 
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�&� !0���& ��� 1�"0�-�#���$ (�& �& ���%#*0�� 4�& -)�%-& #�% &3��� 0�� �4� 1�)0�" ) 
�-�2& �&� #���.&-+���� �&� �� ,��-� ��%/�"�. 
 

String isgroup = (String) request.getAttribute("Isgroup"); 
String name = (String) request.getAttribute("Name"); 
System.out.println(name); 
if (isgroup.equals("0")) { 
 %> 
</p> 
    <p align="center" class="style1">� ��)0�"� <font color='#FF0000'><%out.print(name);%></font></font> 
2"-��%�()'"�� -� �#��%1$&! 
   <p> 
 <% 
} 
if (isgroup.equals("1")) { 
 %> 
 <p align="center" class="style1">H �-�2& <font color='#FF0000'><%out.print(name);%></font></font> 
2"-��%�()'"�� -� �#��%1$&! 
   <p> 
 <% 
} 
%> 

 
��.��� ($���&� &%�,-&�" #��*'"0" 0�"� &�1��) 0�.$2& 0� 5 2�%���,.�#�&. 
 

<script language = "JavaScript"> 
var the_redirect = 
setTimeout("MyRedirect();",5000); 
function MyRedirect() 
{ 
 window.location.replace("login.jsp"); 
} 
</script> 

4.3.3 .	�
��� %	���� 

�2* �#���.�$�&� �� �%��,���� �-)-& �"� 2���(&0$&� �/%#"�4�"0"� ��% 1�)0�" -40� �"� 
�#�������$&� -� �& �&�*���& 0��*-&�&. ��&��*��&� ,.& �& 0���1�$& #�% &3���!� 0�� 
1�)0�" () 0�"� �-�2&) �&� ��� �%1,� �-�2�� 0��� �#�$�� &�)���, ��% 2$���&� " 2%�&�,�"�& �& 
#&�4-+�� 0� &%��, �& �& 2�&(��6�� ) �&� �& 2"-��%�()0�� �&���!��&. 7.& &%�� 
�.��."�*����&� -40& 0� 4�& #���+�..�� #�% 1&�&��"�$ ��&� (�&3��� &#, 4�& �������, 
"-���.,(�� #�% 3�.�/���$ ,.& �& &�����$-��& �&���#��"-4�& &�� "-���-"�$& �&� *�&, &..� 
�&� #.)'�� &#, ��%-#�� �&� .��#� 0���1�$& interactivity #�% &�&.&-+���%� �..�� ��(&0$�� 
&��$(���&� popup #&��'%�&. 

4.3.3.1 MainServlet 

O �������,� &%�,� servlet &�&.&-+���� &#��.��0���� �"� �#�������$& -� �� �&�*���� 
business layer �&� �o UserSession Bean *0�� �& #������-�0�� �&� �& '40�� 0�� Session ,.& 
�& &�����$-��& #�% &#&���$ " 0�.$2& main.jsp (�& �& #&��%0��0�� �� (�&3��, #���+�..��. 
��.�0�&, ��'� 3��� #�% 0%���.�$�&� -$& &..&() 0�& &�����$-��& ��% 1�)0�" (#.1. 
2"-��%�($& �&���!���%) � Servlet �&.�$�&� �� �4�% (�& �& #��0&�-,0�� �& �-3&�� ,-��& 
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0���1�$& -� �& #�&(-&����. � &�1���#�$"0) ��% 2�� #&��%0�� �� �$#��& �� �2�&$���� &3�! 2� 
2"-��%�(�$�&� �&-$& &�&3��� #��� Home Bean Class. �%�, �3�$.��&� 0�� (�(��,� ,�� 
1�"0�-�#���!��&� -,�� -4'�2�� ��% UserSession Bean �&� &%�, +�$0���&� )2" 
&�1���#��"-4�� �&� &#�'"��%-4�� 0�� Session ��% 1�)0�". 
��1��� ($���&� 0!�2�0" -� �� )2" %#��1�� session #�% 41�� &��$/�� � LoginServlet �&� -40& 
&#, &%�, &�&����&� �� &�����$-��� userSession stateful bean -� �� username ��% 1�)0�" () 
�"� �-�2&�). 	� #��$#��0" #�% 2�� %#��1�� &���1�, session ) .�$#�� " #&��-����� 
userSession &#, &%�,, �,�� ($���&� #�.� #��*'"0" 0�"� &�1��) 0�.$2& �&'*� �$�&� 
&#&�&$�"�& (�& �" 0%�41��&. �� ��� ��,#� &%�, �#$0"� �&.!#���&� " #��$#��0" #�% ��#���� 
�#�1����$ �& &#���)0�� #�,0+&0" 0�" �������) 0�.$2&, #."����.�(*��&� �� URL �"�, 1��$� 
�& 41�� #�*�& #���0�� &#, �#&.)'�%0" 0���1�$��. 
�� 0%��1�$& �&.�!��&� �� 2��3���� -4'�2�� ��% UserSession Bean (�& �& �#�0��&3�!� �& 
#��0�#��� &�����$-��& �&� 0���1�$& ��% 1�)0�"/�-�2&�. �&�,#��, �& #&�&#��� 
&#�'"��!���&� 0�� Session. � #&��-����� isgroup 1�"0�-�#���$�&� (�& �& 2�&1��$ ��, ,#��� 
%#��1�� &��(�", �� &� �/%#"����$�&� ��#���� 1�)0�"� ) � %#�!'%��� -�&� �-�2&�. 5�0�, 
0�"� #��$#��0" �"� �-�2&� �&.�$�&� " -4'�2�� getUsers ��% userSession -� �"� �#�$& 
&�&��*��&�, ,#�� 41�� 2��1'�$, �& -4." �"� �-�2&� (Vector &#, User2groupDetail Objects 
#�% 41�%� �� group �"� �-�2& #�% -&� ��2�&34���), ��* 0�" #��$#��0" ��% 1�)0�" " 
getUsers, #�% 1�"0�-�#���$�&� (�& �& +��'�!� �� �-�2�� 0��� �#�$�� &�)���. 
 

        String the_username,isgroup = null; 
        Vector groups=null, users=null, calendars=null, contacts=null, files=null, 
notes=null; 
         
        try{ 
            user = userSession.getUser(); 
            the_username = user.getUsername(); 
            isgroup = String.valueOf(user.getIsgroup()); 
            if(isgroup.equals("0")) groups = userSession.getGroups(); 
            if(isgroup.equals("1")) users = userSession.getUsers(); 
            calendars = userSession.getCalendars(the_username); 
            contacts = userSession.getContacts(the_username); 
            files = userSession.getFiles(the_username); 
            notes = userSession.getNotes(the_username); 
        }catch (RemoteException r) { 
            System.out.println("RemoteError: " + r); 
        }catch (Exception e) { 
            System.out.println("Error: " + e); 
        } 
        session.setAttribute("User", user); 
        if(isgroup.equals("0")) session.setAttribute("Groups",groups); 
        if(isgroup.equals("1")) session.setAttribute("Users",users); 
        session.setAttribute("Isgroup",isgroup); 
        session.setAttribute("MyCalendars",calendars); 
        session.setAttribute("MyFiles",files); 
        session.setAttribute("MyNotes",notes); 

  
	�"� #��$#��0" #�% �/%#"����$�&� &#.,� 1�)0�"� (isgroup=0) �,�� &��.�%'�$ -$& #��&��4�� 
2�&2��&0$& #�% '& &�&��)0�� �&� ,.& �& &�����$-��& ��� �-�2�� 0��� �#�$�� &�)��� �&� 
��2�&34���&� �& 41�� #�,0+&0". ��& �� 0��#, &%�, %#��1�� 0�� Session " -��&+."�) 
xgroups #�% &#���.�$ -$& .$0�& &#, username ��� �-�2�� ,#�% &�)��� � 1�)0�"� &..� �&� 
41�� �#�.4/�� �& 2�� �& &�����$-��� ��%�. � .$0�& 41�� &�1���#��"'�$ �& �$�&� �2��& &#, ��� 
LoginServlet &..� -#���$ �& &#���)0�� 0���1�$& ,�&� 0�" �������) 0�.$2& main.jsp � 
1�)0�"� �#�.4/�� �& 2�� �& 0���1�$& -����*� &#, ��� �-�2�� #�% &�)���.  
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��&01$ ���&� .��#,� &%�) �" .$0�&, � MainServlet �&.�$ (�& ��'� 0���1�$� �"� ��� -�',2�%� 
getCalendars, getNotes, getFiles ��% UserSession �&� -� +�0" �� Collection &#, 0���1�$& #�% 
�#�0��43�� " �&'�-$&, 2"-��%�(�!��&� ��$& 0%(���������� Vectors &#, Calendars, Notes �&� 
Files. �& Vector &%�� #���41�%� ,.& �& 0���1�$& &#, ��� �-�2�� ��� �#�$�� � 1�)0�"� 
��2�&34���&� �& 2�� �"� ���0���� 0��(-). � 2�&2��&0$& �.�$��� -� �"� #��0')�" ��� Vector 
0�� Session. 
 

4.3.3.2 Main.jsp 

�3�! ($��� " #������-&0$& ,.�� ��� &������-4���, " JSP 0�.$2& &�&.&-+���� �& �-3&�$0�� 
�� #���+�..�� �"� �������)� 0�.$2&� #�% &#���.�$ ��� #%�)�& ��% 0%0�)-&���. � 0�.$2& 
&%�) #�4#�� �& 41�� #�,0+&0" 0�" #.����,�"�& ��� +�+.��'"�*� #�% &#���.�!� �� 0!0�"-& 
�&'*� �&� ��#���� +�"'"���4�: 
 

<%@ page import="Data.User.*" %> 
<%@ page import="Data.User2group.*" %> 
<%@ page import="Data.Calendar.*"%> 
<%@ page import="Data.Note.*"%> 
<%@ page import="Data.File.*"%> 

    if(isgroup.equals("0")){ 
            java.awt.List xgroups = (java.awt.List)session.getAttribute("xgroups"); 
            Vector xcalendars=new Vector(), xfiles=new Vector(), xnotes=new 
Vector(); 
            if(xgroups != null){ 
                int i,j; 
                Vector tempcalendars = null; 
                Vector tempnotes = null; 
                Vector tempfiles = null; 
                for(i=0;i<xgroups.countItems();i++){ 
                    tempcalendars = userSession.getCalendars(xgroups.getItem(i)); 
                    tempnotes = userSession.getNotes(xgroups.getItem(i)); 
                    tempfiles = userSession.getFiles(xgroups.getItem(i)); 
                    if(tempcalendars != null){ 
                        for(j=0;j<tempcalendars.size();j++){ 
                            xcalendars.addElement(tempcalendars.elementAt(j)); 
                        } 
                    } 
                    if(tempnotes != null){ 
                        for(j=0;j<tempnotes.size();j++){ 
                            xnotes.addElement(tempnotes.elementAt(j)); 
                        } 
                    } 
                    if(tempfiles != null){ 
                        for(j=0;j<tempfiles.size();j++){ 
                            xfiles.addElement(tempfiles.elementAt(j)); 
                        } 
                    } 
                } 
            } 
            session.setAttribute("XCalendars",xcalendars); 
            session.setAttribute("XNotes", xnotes); 
            session.setAttribute("XFiles", xfiles); 
        } 
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<%@ page import="Data.Common.*" %> 
<%@ page import="java.util.*" %> 
<%@ page import="java.sql.*" %> 

 
�#$0"�, 0�� JSP �*2��& ����� 1�)0" ,.�� ��� &������-4��� #�% +�$0����&� 0�� Session �&� 
41�%� 0�" #.����,�"�� ��%� 2"-��%�("'�$ &#, ��� MainServlet: 
 

UserDetail user = (UserDetail) session.getAttribute("User"); 
/*	���1�$& 1�)0�"*/ 
Vector groups = (Vector) session.getAttribute("Groups"); 
/*	%..�() �-�2�� 0��� �#�$�� &�)��� � 1�)0�"�*/ 
Vector users = (Vector) session.getAttribute("Users"); 
/*	%..�() 1�"0�*� #�% &�)��%� 0�"� �-�2&*/ 
Vector mycalendars = (Vector) session.getAttribute("MyCalendars"); 
/*	%..�() &#, "-���.�(�&�4� �((�&34� 1�)0�"*/ 
Vector mynotes = (Vector) session.getAttribute("MyNotes"); 
/*	%..�() &#, -"�!-&�& 1�)0�"*/ 
Vector myfiles = (Vector) session.getAttribute("MyFiles"); 
/*	%..�() &#, &�1�$& 1�)0�"*/ 
Vector xcalendars = (Vector) session.getAttribute("XCalendars"); 
/*	%..�() &#, "-���.�(�&�4� �((�&34� �-�2�� #�% &�)��� � 1�)0�"�*/ 
Vector xnotes = (Vector) session.getAttribute("XNotes"); 
/*	%..�() &#, -"�!-&�& �-�2�� #�% &�)��� � 1�)0�"�*/ 
Vector xfiles = (Vector) session.getAttribute("XFiles"); 
/*	%..�() &#, &�1�$& �-�2�� #�% &�)��� � 1�)0�"�*/ 
java.awt.List xgroups = (java.awt.List) session.getAttribute("xgroups"); 
/*�$0�& �-�2�� #�% � 1�)0�"� &�)��� �&� �#�'%-�$ �& 2�� �& &�����$-��� ��%�*/ 

 
	�" #��$#��0" ��% 1�)0�" ���%#*���&� 4�& -)�%-& #�% ��� �&.�0��$ �� �&� �� 0%��1�$& 
-$& .$0�& -� ��� �-�2�� 0��� �#�$�� &�)���. � .$0�& &%�) #���.&-+���� 4�& checkbox 2$#.& 
0� ��'� �-�2&, #�% �#���4#�� 0�� 1�)0�" �& �#�.4/�� ��� �-�2�� #�% �#�'%-�$ �& +.4#�� �& 
&�����$-��� ��%�. 
 

<% 
if(user.getIsgroup()==0){ 
 User2groupDetail tempgroup = null; 
 int i; 
%> 
</span> 
    <p align="center" class="style3 style3"><span 
class="style15">�&.�0,��0�� </span> <span class="style9"> 
    <%String the_name=user.getName();out.print(the_name);%> 
    </span> 
<p class="style3 style3"> 
 <%if(groups!=null) {%> 
<form name="groupsform"> 
<p align="center" class="style1 style3 style15">��)���� 0��� �-�2��:  
<div align="left"><span class="style7"> 
      <%for(i=0;i<groups.size();i++){ 
  tempgroup=(User2groupDetail)groups.elementAt(i); 
  String groupname = tempgroup.getGroup(); 
  %> 
    </span> 
</div> 
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<p align="left" class="style7"> 
  <input type="checkbox" name="<%out.print(groupname);%>" 
onClick="switchGroup('<%out.print(groupname);%>')"> 
                <%out.print(groupname);%> 
   </p> 
<div align="left"><span class="style7"> 
    <% 
 }%> 
          </span> 
</div> 
<p class="style3 style3"> 
</form> 
<%}}%> 

 
�� ,��-& ��% 1�)0�" +�$0���&� &#, �� UserDetail &�����$-��� #�% &�&��)'"�� &#, �� 
Session. ��&01$ ���&� �& User2groupDetail &�����$-��& #�% #���41�%� ��� �((�&34� ��% 
1�)0�" 0��� 2��3���� �-�2�� &�&��*��&� 4�&-4�& �& ��,-&�& ��� �-�2�� &%�*�. �� �"� 
�#��&2)#��� &..&() 0��� �#�.�(4� ��� checkboxes, ($���&� �.)0" �"� 0%����"0"� 
switchGroup -� ,��0-& �� ,��-& �"� �-�2&� 0�"� �#�$& 0%���.40�"�� " -��&+�.) (�#�.�() 
) &#�#�.�()). � -4'�2�� &%�) �&.�$ �" 0�.$2& switchgroup.jsp #���*��&� �"� #&��..".& 
�&� �� ,��-& �"�  "��!-��"� �-�2&�. 
�#, �"� �.." 0�" #��$#��0" #�% #�,����&� (�& ��� %#�!'%�� �"� �-�2&� ($���&� �&� 0� 
&%�,� �&.�0,��0-& �&� �� 0%��1�$& #&��%0�� ��&� -$& .$0�& -� �& -4." �"� �-�2&�. � 
.$0�& &%�) #���.&-+���� �#�.�(4� (�& 2�&(�&3) �&� #��0')�" �4�� -�.*� 0�� �4.�� �"�. �& 
2��3��& options �"� .$0�&� 2"-��%�(�!��&� ,#�� #��"(�%-4��� -� �" 2�4.�%0" 0�� Vector 
��� User2group �&� �"� ���!#�0" ��� ���-���� ��� 2�&3,��� �-�2��. �&��..".& 
2"-��%�(�$�&� 4�&� #$�&�&� usersID[] -� ��%� ��2���!� &��'-�!� (id) ��� �((�&3*� 
User2group. ��1��� �� ��%-#$ 2�&(�&3)� -4.�%� �$�&� &#����(�#��"-4��, ,-�� 
�#��&2)#��� �#�.�() 0�" .$0�& ��� 1�"0�*� �2"(�$ 0�" �.)0" �"� -�',2�% activatedelete() 
#�% �� ����(�#���$. 
 

<% 
if(user.getIsgroup()==1) { 
 User2groupDetail tempuser = null; 
 int i; 
%> 
 </span> 
<p align="center" class="style3 style3"><span class="style15">�&.�0,��0�� %#�!'%�� �"� �-�2&� </span><span 
class="style9"> 
    <%out.print(user.getName());%> 
    </span> 
<form name="usersform">  
<p class="style3 style3"> 
<p align="center" class="style1 style3"><span class="style15">�4." �"� �-�2&� �$�&� �� 1�)0���:</span><br>  
<select name="userlist" size=4 onChange="activatedelete()"> 
<%if(users!=null) {%> 
 <%for(i=0;i<users.size();i++) 
{tempuser=(User2groupDetail)users.elementAt(i);%><option><%out.print(tempuser.getUser());}%> 
 </select> 
 <SCRIPT language="JavaScript"> 
 var usersID = new Array(); 
 var usersName = new Array(); 
 <%for(i=0;i<users.size();i++) {tempuser=(User2groupDetail)users.elementAt(i);%>usersID[<%out.print(i);%>] = 
                       <%out.print(tempuser.getId());%>;usersName[<%out.print(i);%>] = 
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"<%out.print(tempuser.getUser());%>";<%}%> 
 </script> 
<%}%> 
<%if(users==null)out.println("</select>");%> 
 <br> 
 <button name="deleteusr" disabled onClick="deleteUser()">��&(�&3)</button> 
 <button name="addusr" onClick="addUser()">���0')�"</button> 
</form> 
<p class="style3 style3"> 
<%};%> 

 
7�&� #&�"'�$ �� #.)���� #��0')�"� �&.�$�&� " -4'�2�� addUser() #�% &��$(�� 0� 4�& popup 
window �" 0�.$2& adduser 0�"� �#�$& ($���&� " ��0&(�() ��� 0���1�$�� ��% �4�% -4.�%� �&� 
" #��0')�" ��%. ���$0���1& �� #.)���� 2�&(�&3)� �&.�$ �" -4'�2� deleteUser(). �%�), 
&�&��� ��� &��'-, ��% 0���1�$�% #�% 41�� �#�.�1'�$ 0��� #$�&�& ��� -�.*� �&� ��� 
1�"0�-�#���$ (�& �& &�&��)0�� ��� ��2��, �"� �((�&3)� User2group #�% ��% &���0���1�$ 
-40� ��% #$�&�& usersID. ���.�%'�$ " #��+�.) ��,� confirmation window #�%  "�� 
�#�+�+&$�0" �"� 2�&(�&3)� ��% -4.�%�. �� 2�'�$ " �#�+�+&$�0", -� #&��-���� ��� ��2��, 
id �&.�$�&� �� 0%��1�$& " 0�.$2& deleteuser.jsp #�% &�&.&-+���� �& #��&��4�� +)-&�&. 
 

function deleteUser() { 
the_number = document.usersform.userlist.selectedIndex; 
the_id = usersID[the_number]; 
confirmation = window.confirm("O 0%(�����-4��� 1�)0�"� #�,����&� �& 2�&(�&3�$ &#, �"� �-�2&. �$0�� 
0$(�%���;"); 
if(confirmation){ 
  window.open("deleteuser.jsp?" + the_id,"plain","width=300,height=100"); 
  } 
} 

 
���.�%'�$ -$& 0���� &#, interactive buttons #�% �/%#"����!� 2��3���� .����%�($�� ,#�� " 
2"-��%�($& 2�&3,��� &������-4���, " #��+�.) 0���1�$�� &..� �&� " 4/�2�� &#, �� 
0!0�"-&. �& buttons &%�� �$�&� 0�" #.����,�"�� ��%� ���,��� #�% -�.�0�& &..� �%� ,�&� �� 
mouse +�$0���&� &#, #��� ��%� (onMouseOver) (�& �& ����0��$ �� (�(��,� ,�� �$�&� 
�#�.�(-4���: 

� ���+�.) 0���1�$�� 1�)0�"/�-�2&� �&� �#�/��(&0$& ��%� 
� �"-��%�($& "-���.�(�&�)� �((�&3)� 
� �#�0��.) -"�!-&��� 
� �#�0��.) &�1�$�% 
� ���+�.) .$0�&� &�1�$�� �-�2�� 

�#$0"� ��.�%�&$� +�$0���&� 4�& animated button 2"-��%�("-4�� 0� Flash #�% �2"(�$ 0� 
4/�2� &#, �� 0!0�"-& (logout). 
	�" 0%�41��& ($����&� �� &#&�&$�"��� 2".*0��� (�& �" 2"-��%�($& ��% (�&3���! 
#���+�..����� ��% "-���.�($�% ��% �#�$� � +&0��,� �*2��&� +�$0���&� 0� /�1���0�� &�1�$& 
(dhtmlcal.js, dcspcevt.js, dchandler.js). ��,����&� (�& -$& 2�-) -� &����� 0���1�$& �&� 
1&�&��"��0���� #�% 2��%��.!��%� �� 1�)0�": 

� �&��%0�� �� %#, -��3) #$�&�& ��� �#�.�(-4�� #$�&�& -� ��� "-4��� ��%. 
����#�.�(-4��� �$�&� � ��41�� -)�&�. 

� � #&�&#��� 2�-) �$�&� 0���1�0-4�" -� +�0" ��� "-4��� �"� �+2�-�2&� �&� �$�&� 
2%�&�, �& #���� �"� �&��.."." -��3) &��.�(& -� �" #�*�" �&� �" ��.�%�&$& -4�& 
��% -)�&. 
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� �&-+�����&� %#,6" ,.& �& 1&�&��"��0���� ��� #�&(-&���*� "-���.�($�� ,#�� 
�$�&� �& 2$0���& 4�". 

� ����.&-+�����&� +�.���& (�& �"� �!��." 2�&�$�"0" &��-�0& 0��%� -)��� &..� �&� 
.$0��� -� ��%� -)��� �&� �& ������� 1�,��&. 

� �� #��&0-4��� -4��� �$�&� 0"-���-4��� -� (��$ � 1�*-&, �� -�..�����4� -� �0#��, 
��* " 0"-����) "-4�& /�1��$ �� -� ��,#� #�% ��$ ��&� &#, �� 1�)0�". 

�&��..".& 2$���&� " 2%�&�,�"�& -40& &#, #."'*�& #&�&-4���� �& �%'-�0��!� " 
#.����,�"�& ��� 1&�&��"��0���*� ��% "-���.�($�% #�% &3���!� �� 2"-��%�(, �&� 1����0�) 
��%. 
 

<p align="center" class="style3 style3"> 
<div align="center"> 
 <style type="text/css"><!-- @import "dhtmlcal.css"; --></style> 
    <div id="scriptcalendar" name="scriptcalendar" /> 
    <script language="JavaScript" src="dhtmlcal.js"></script> 
    <script language="JavaScript" src="dcspcevt.js"></script> 
    <script language="JavaScript" src="dchandler.js"></script> 
    <script language="JavaScript"> 
 // the argument needs to be the object name 
 // example: var x = new Calendar("x"); 
 var cal = new ScriptCalendar("cal");  
 cal.cellWidth = 120;   // width of date cells 
 cal.cellHeight = 100;     // height of date cells  
 cal.padding = "3";    // cell padding 
 cal.spacing = "2";    // table cellspacing 
 cal.dateSelector = 1+2+4+8;  // date selectors (1=month, 2=year, 4=prev, 8=next) 
 cal.dateRangeStart = 2003;  // begin year 
 cal.dateRangeEnd = 2010;  // end year  
 cal.todayText = "<span style='font:bold 12pt verdana;'><center>	�����</center></span>"; 
  
 cal.overwriteSpecialEvent = false; 
 cal.displayWeekNumber = false;  
 cal.displayDeadText = false; // display prev/ next month events 
 cal.displayDeadNumber = false; // display prev/ next month days 
 cal.trackSelectedDate = false; // store selected date in cookie; 
 cal.enforceCellHeight = false; 
 
 cal.popupProperties = 
 "width=400,height=200,scrollbars=yes,resizable=yes,titlebar=yes,toolbar=yes,menubar=yes,location=yes,status=yes"; 
 
 // *** in-line styles (now uses classes from imported css) 
 cal.calendarStyle = "calendarStyle"; 
 cal.calendarHeaderStyle = "calendarHeaderStyle"; 
 cal.dateStyleOuter = "background-color:transparent;"; 
 cal.dateStyleDead = "dateStyleDead"; 
 cal.dateStylePast = "dateStylePast"; 
 cal.dateStyleCurrent = "dateStyleCurrent"; 
 cal.dateStyleFuture = "dateStyleFuture"; 
 cal.dateStyleNumber = "dateStyleNumber"; 

 
�� 0#�%2&�,���� ,-�� 1&�&��"��0���, ��% �$�&� � ��,#�� -� ��� �#�$� ($���&� " ��0&(�() 
��� 2�&3,��� �((�&3*� 0�& ��.�� ��%. ��"0�-�#���$�&� " -4'�2�� dcEvent #�% &��.�(& -� 
��� #&�&-4���% #�% #&$����, �$�&� 2%�&�, �& #��0'40�� &#, &#.� ��$-��& �&� ���,���, -41�� 
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javascript (�(��,�&, links �&� (����,���& ���2)#��� �..� -#���$ �& 2"-��%�("'�$ -� HTML. 
� �.)0" &��.�%'�$ �� #&�&���� #�,�%#� 2).�0"� #&�&-4����: 
 

 PARAMS DATA TYPES DESCRIPTION 
1 M Number 2 digit month (1=jan, 2=feb, 3=mar,...12=dec) 
2 D Number 2 digit day 
3 Y Number 4 digit year 
4 Text String HTML event text 
5 Link String URL for popup window 
6 Style String CSS in-line style for the event 
7 Script String javascript to execute during onMouseDown 
8 tooltip string text for hover over tooltip 

 
���.�%'�!� -����� #&�&2�$(-&�& ,#�% 3&$���&� 0&340���& " .����%�($& �"� -�',2�% (�& 
�" 2"-��%�($& 0���1�$�� ��% "-���.�($�%: 
 
dcEvent( null, 1, null, "<span style='font:bold 10pt verdana;'>First Day</span> of the  
Month" ) 
���0'4��� �� &��.�(� -)�%-& ��'� #�*�" -4�& ��% -)�& 
 
dcEvent( 13, 8, 2004, "��.��) 4�&�/"� �.%-#�&�*� &(*���!<br><button>�(���0�� 
��0��)��& �2*!</button>"); 
�4��� %#��'!-�0" �" -4�& 4�&�/"� ��� �.%-#�&�*� &(*��� -& $ -� ��%-#$ #�% �2"(�$ 0�" 
0�.$2& &(���� ��0��"�$�� 
 
dcEvent( null, 7, null, "Pop-up window event example", "cafaq.asp#section8" ); 
��'� 7 ��% -)�& 2"-��%�(�$�&� 4�& #&��2��(-& popup window 
 
dcEvent( null, 25, null, "Script example", null, null, null, "alert('javascript alert')"); 
	��� 25 ��'� -)�& 2"-��%�(�$�&� 4�& #&��2��(-& link #�% &��$(�� alert window 
 
dcEvent( null, 28, null, "multiple events", null, "eventRed" ); 
dcEvent( null, 28, null, "multiple events", null, "eventGreen" ); 
dcEvent( null, 28, null, "multiple events", null, "eventCyan" ); 
��..&#.� (�(��,�& -� 2�&3������, 1�*-& �� �&'4�& 
 
	�� &�1�$� dcspevent.js +�$0����&� �& (�(��,�& #�% '4.�%-� �& %#��1�%� 0�& "-���.,(�& 
,.�� ��� 1�"0�*�, ,#�� �� (����4� �&� �� �#&$����. 7.& &%�� �& (�(��,�& 1&�&��"�$ ���&� 
&#, �,����� backround. 
���� �" 2"-��%�($& ��% "-���.�($�%, &��.�%'�$ " 2%�&-��) 2).�0" ��� 2�&3,��� 
(�(��,��� #�% &3���!� �� 0%(�����-4�� 1�)0�" ) �"� �-�2&. �%0�&0���� #�,����&� (�& jsp 
�*2��& #�% 2"-��%�(�$ �&��..".�� �.)0��� �"� dcEvent -�',2�% 0�"�� ,-���� 0�& 2��3��& 
&�����$-��& #�% #&�&.)3'"�&� &#, �� Session: 

� ��*�& 2"-��%�(�!��&� �� #��0�#��4� "-���.�(�&�4� �((�&34�. ��&01$ ��&� �� 
Vector -� �& CalendarDetail Objects �&� (�& �&'4�& &#, &%�� &��.�%'�$�&� " $2�& 
2���(&0$&. �� +�0" �"� "-���-"�$& �"� �((�&3)� 0%-#."�*����&� �& #�*�& #�2$& 
�"� -�',2�% dcEvent. �/$ �� �& 0"-���'�$ ,�� ,.& �& #��0�#��� &�����$-��& 
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2".*����&� �& 41�%� '&.&00$ background. ���.�%'�$ " 2).�0" ��% HTML 
(�(��,��� #�% #���.&-+���� �& �/)�: 

1. ���,�&-��%-#$ 2�&(�&3)� �"� �((�&3)� -40� �.)0"� �"� -�',2�% deletecal 
�&� #&��-���� �� id (primary key) �"� �((�&3)�. 

 
function deletecal(id) { 
confirmation = window.confirm("H 0%(�����-4�" �((�&3) #�,����&� �& 0+"0��$. �$0�� 
0$(�%���;"); 
if(confirmation){ 
  window.open("deletecalendar.jsp?" + id,"plain","width=300,height=100"); 
  } 
} 

 
2. �-���-"�$& �&� *�& �"� "-���.�(�&�)� %#��'!-�0"�. 
3. �)�%-& �"� "-���.�(�&�)� �((�&3)� #�% &��.�(& -� �" 0#�%2&�,�"�& ��% 

���%#*���&� -� (��� 1�*-& (-���)), �&�����, -&!�� (-4���&), bold 
(-�(�."). 

<% 
CalendarDetail tempcalendar = null; 
if(mycalendars != null){ 
 for(i=0;i<mycalendars.size();i++) {  
  tempcalendar=(CalendarDetail)mycalendars.elementAt(i); 
  tempdate = Calendar2Timestamp.ConvertTime(tempcalendar.getDate_when()); 
  String hours = String.valueOf(tempdate.getHours()); 
  String minutes = String.valueOf(tempdate.getMinutes()); 
  if (hours.length() == 1) hours = "0" + hours; 
  if (minutes.length() == 1) minutes = "0" +minutes; 
  String styledescription = null; 
  if (tempcalendar.getImportance() == 1)styledescription = "<font color='#666666'>" + 
                                                                                                                            tempcalendar.getDescription() + "</font>"; 
  if (tempcalendar.getImportance() == 2)styledescription = "<font color='#000000'>" + 
                                                                                                                             tempcalendar.getDescription() + "</font>"; 
  if (tempcalendar.getImportance() == 3)styledescription = "<font color='#000000'><b>" + 
                                                                                                                             tempcalendar.getDescription() + "</b></font>"; 
  out.println("dcEvent(" + String.valueOf(tempdate.getMonth() + 1) + "," + String.valueOf(tempdate.getDate()) + 
                             "," + String.valueOf(tempdate.getYear() + 1900) + "," + '"' + "<img src='xicon.gif' class=handitem width='14' 
                             height='14' onMouseOver='over_func(this)' onMouseOut='out_func(this)' " + "onclick='deletecal(" + 
                             tempcalendar.getId() + ")' /> " + "<font color='#0000FF'><b>" + hours + ":" + minutes + "</b></font>" + "  " 
+ 
                              styledescription + '"' + ", null, 'eventCyan'" + ")" + ";"); 
 } 
} 

���������   ���.�%'�$ " 2).�0" ��� #��0�#��*� -"�%-����. ��1��� &�&����&� " "-���-"�$& 
&#�0��.)� ��% -"�!-&��� �!#�% Timestamp, �&� &3�! -��&��&#�$ 0� Calendar ($���&� " 
0!(���0) ��% -� �� &��$0���1� #�2$� lasttime ��% 1�)0�" #�% 2�$1��� #,�� ��0)1'" ��.�%�&$& 
3��� 0�� 0!0�"-&. �� ��� ��,#� &%�, �$�&� 2%�&�, �& #��0��'�$ 4�& ��2��, 0"-�2� #�% 
#����2�#���$ ,�� �� -)�%-& &%�, �$�&� �&���!��� �&� #&��%0�� ��&� #�*�" 3��� 0��� 
��2�&3��,-���. �&�� �& �..& " 2�&2��&0$& 2"-��%�($&� �"� �.)0"� �"� -�',2�% dcEvent 
�$�&� #&�,-��& -� #��"(�%-4���. 	�� �-)-& ��% HTML �*2��& #�% '& ��0&1'�$ 
#&�&�"��!-� �& #&�&����: 

1. �����$2�� -"�!-&��� #�% #����2�#���$ (�& �� �$2�� �"� �((�&3)�. 
2. ���.�%'�$ �� ,��-& ��% &#�0��.4& %#, -��3) link #�% �&.�$ �" 0%����"0" 

getnote. � 0%����"0" &%�) #&$���� �� ,��0-& ,.& �& 0���1�$& ��% 
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-"�!-&��� �&� #���'*��&� �& -40� �"� -�',2�% get 0�" 0�.$2& 
notedetail.jsp +�"'� 0�"� �-3���0) ��%�. �� .�#��-4����� &%�4� 
#���'�!��&� 0� 4�& ���&$� string �&� 1��$ ���&� -��&/! ��%� -� �� 
1&�&��)�& “_” ��* ��.�%�&$& +�$0���&� " *�& &#�0��.)� HH:MM. �%�) " 
2�&2��&0$& �#��&1!��� �"� �-3���0" ��� 0���1�$�� ��,� -"�!-&��� &3�! 2�� 
�$�&� &#&�&$�"�� " 0�.$2& notedetail.jsp �& �#�������)0�� -� �� server, 
�&'*� .&-+���� ,.& �& &#&�&$�"�& 2�2�-4�& -40� �"� �.)0"� �"� (0�� 
URL).  

3. �� 0%��1�$& �-3&�$ ��&� 4�& animated �����$2�� (new) 0� #��$#��0" #�% 
,#�� #���(��3�"�� �� -)�%-& �$�&� �4�. 

4. 7#�� )2" &�&34�'"�� �& #��0�#��� 0���1�$& ��% 1�)0�" 41�%� background 
'&.&00$. 

���.�%'�$ " �.)0" dcEvent: 
 

dcEvent(" + String.valueOf(tempdate.getMonth() + 1) + "," + String.valueOf(tempdate.getDate()) + "," + 
 String.valueOf(tempdate.getYear() + 1900) + ",\"<img src='note.gif' width='20' height='15'/>" +  
" <a href=# onClick='getnote(\\\"" + tempnote.getId() + "_" + tempnote.getSender() + "_" + 
tempnote.getOwner() + 
 "_" + tempnote.getDescription() + "_" + hours + ":" + minutes + "\\\")'>" + tempnote.getSender() + "</a> " 
 + ifnewnote + "\", null, 'eventCyan'); 

 
� �� ��� $2�� ��,#� #�% &�&.!'"�� 0�& #��0�#��� -"�!-&�&, ($���&� " #��0')�" 

��� #��0�#��*� &�1�$��. 
� �� %#,.��#�� �((�&34� #�% '& ��0&1'�!� 0�� "-���.,(�� &3���!� &�����$-��& 

�-�2�� #�% &�)��� ��#���� 1�)0�"�. ��& �� .,(� &%�, &�1��� ($���&� 4.�(1�� (�& �� 
&� � �/%#"����!-���� �$�&� 1�)0�"� ) %#�!'%��� �-�2&�. 7.& �& 0���1�$& #�% 2�� 
&�)��%� 0�� 1�)0�" &..� 0� ��#��& �-�2& �"� �#�$&� �$�&� -4.�� 41�%� background 
#��0���. � �-3���0" ��� 0���1�$�� &%�*� ($���&� -� 1�)0" ��� Vectrors 
xcalendars, xnotes �&� xfiles &��$0���1&, #�% ,#�� #��&�&34�'"�� #���41�%� �& 
&�����$-��& (Detail Classes) ��� �-�2�� #�% 41�%� �#�.�1'�$ 0�" checkbox list ��� 
�-�2�� #�% &�)��� � 1�)0�"�. �/$ �� �& 0"-���'�$ ,�� 0��� "-���.�(�&�4� �((�&34� 
2�� %#��1�� #.)���� 2�&(�&3)� ��%� �3,0�� 2�� &�)��%� 0�� 1�)0�" &..� 0� 
��#��& �-�2& �� �#�-4��� 2�� 41�� �4���� 2��&$�-&. 

�� 0%��1�$& ($���&� 4.�(1�� �"� .$0�&� xgroups #�% #���41�� �& ��,-&�& ��� �-�2�� #�% 
41�%� �#�.�1'�$ &#, �� 1�)0�" (�& #��+�.) �&� ($���&� ����(�#�$"0" ��� &��$0���1�� 
checkboxes #�% ��%� &���0���1�!�. 	��#,� �"� ��4�(��&� &%�)� �$�&� �& 2�&�"��!��&� �� 
�#�.�(4� ��% 1�)0�" ����(4� -��� &#, #�'&�� refresh() #�% 0%���.�!��&� 0�" 0�.$2& (�& 
2��3���%� .,(�%�. 
�4.��, " #&�&���� javascript -4'�2�� runClock() 2"-��%�(�$ 4�& "-���.,(�� – ��.,� #�% 
2�$1��� &�� #�0& 0��(-) �"� "-���-"�$& �&� �"� *�& (-� &��$+��& 2�%����.4#��%) 
�-3&�� ,-��" 0�" Status bar ��% ��������! #&�&'!��%. 
 

function runClock() { 
theTime = window.setTimeout("runClock()", 
1000); 
var today = new Date(); 
var display = today.toLocaleString(); 
window.status = display; 
} 
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4.3.4 �������# %
���	�� +��
� -  �#��� 

4.3.4.1 Userdetail.jsp 

� 0�.$2& &%�), #�% #&��%0�� ��&� %#, -��3) popup, -��� �� �2�&$���& -� &%�) #�% 
1�"0�-�#���$�&� (�& �" 2"-��%�($& �4�% 1�)0�" ) �-�2&�. ����.&-+���� ��� $2��� 2!� 3,�-�� 
-� �& #�2$& #�% &3���!� 4�& 1�)0�" ) -$& �-�2&, -� -,�" 2�&3��� ,�� " �#�.�() (�& 
�-3���0" �"� -$&� ) �"� �.."� ��&#,����&� 0�� 0!0�"-& #�% ����#$ �� #��& &#, ��� 2!� 
�&���� ��. H �#�.�() &%�) ($���&� -40� �"� session -��&+."�)� Isgroup #�% 2�$1��� ��� �!#� 
��% ��2�&3��,-���%. �& $ -� �" #&��-���� &%�) &�&����&� �&� �� Userdetail &�����$-��� 
User #�% #���41�� ,.& �& 0���1�$& ��% 1�)0�" ) �"� �-�2&� ,#�� 41�� )2" &�&3��'�$. �� 
+�0" �& 0���1�$& &%�� 0%-#."�*����&� �& &��$0���1& #�2$& �"� 3,�-&� #�% �-3&�$ ��&�. 
�/$ �� �& 0"-���'�$ ,�� �� username �&� �� password #&�&.�$#���&� &3�! '����!��&� 
2�2�-4�& �&� 2�� &..� �%� ((�& �� password ��2��� &#&���$�&� /�1���0�) 2�&2��&0$& (�& �" 
-��&+�.) ��%): 
 

<% 
String isgroup = (String)session.getAttribute("Isgroup"); 
UserDetail user = (UserDetail) session.getAttribute("User"); 
if (isgroup.equals("0")) { 
java.util.Date the_date = null; 
the_date = user.getBirthdate(); 
String thedate = ""; 
if(the_date != null){ 
thedate = new  
String(String.valueOf(the_date.getDate())+"/"+String.valueOf(the_date.getMonth()+1)+"/"+String.valueOf(the_date.getYear()+1900)); 
} 
%> 
<script language = "JavaScript"> 
<!-- 
swapOptions('user'); 
form1.name.value = "<%out.print(user.getName());%>" 
form1.surname.value = "<%out.print(user.getSurname());%>" 
form1.birthdate.value = "<%out.print(thedate);%>" 
form1.work.value = "<%out.print(user.getWork());%>" 
form1.country.value = "<%out.print(user.getCountry());%>" 
form1.city.value = "<%out.print(user.getCity());%>" 
form1.address.value = "<%out.print(user.getAddress());%>" 
form1.telephone1.value = "<%out.print(user.getTelephone1());%>" 
form1.telephone2.value = "<%out.print(user.getTelephone2());%>" 
form1.email.value = "<%out.print(user.getEmail());%>" 
form1.postcode.value = "<%out.print(user.getPostcode());%>" 
--> </script> 
<% 
} 

 
	�"� #&�&#��� 2���(&0$& 3&$���&� �&� � ��,#�� -� ��� �#�$� " "-���-"�$& (4��"0"� 
2�&-��3*���&� 0� &.3&��'-"���, �&��.."."� -��3)� (�& �& ��0&1'�$ 0�"� &��.�(" 3,�-&. 
���.�(" 2���(&0$& &��.�%'�$�&� 0�"� #��$#��0" �"� �-�2&� (�& �"� 0%-#.)��0" ��� 
#�2$��. 
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�& #�2$& -#���!� �& %#�0��!� �#��&2)#��� &..&() &#, �" #.�%�� ��% 1�)0�" � �#�$�� 
,�&� �$�&� #.4�� ��&��#��"-4��� -#���$ �& #&�)0�� �� submit button «��&�4�0"» #�% '& 
#���')0�� �& �4& 2�2�-4�& 0��� UserDetailServlet ��& #��&��4�� �#�/��(&0$&. 

4.3.4.2 UserDetailServlet 

O Servlet &%�,� &�&.&-+���� �"� ��"-4��0" �"� �((�&3)� ��% 1�)0�"/�-�2&� -� �& �4& 
0���1�$& #�% 2,'"�&� 0�" Jsp 0�.$2&. 7#�� 41�� )2" &�&3��'�$, " 2�&2��&0$& &�&�4�0"� 
��,� entity bean ($���&� -40& &#, -�',2�%� #�% 241���&� �� ,��0-& -$& ��"-���-4�" -� �& 
�4& 0���1�$& Detail class ��% bean. 	�" #��$#��0" &%�) &�&����&� " UserDetail class ��% 
User &#, �� Session �&� #������-� ��&� *0�� �& ��'�$ �� ,��0-& 0�" �.)0" �"� -�',2�% 
updateUser ��% UserSession bean. 
� 2���(&0$& #&��%0�� �� �-��,�"�& -� �"� &��$0���1" #�% 1�"0�-�#��)'"�� (�& �" 
2"-��%�($& -$&� �4&� �((�&3)�. ��*�& '4��%-� 0�" Detail Class ��� ��-4� ,.�� &%�*� ��� 
#�2$�� #�% #���')'"�&� &#, �" 3,�-& �"� jsp 0�.$2&� �&� �$�&� ����� (�& �" #��$#��0" ��% 
1�)0�" �&� �"� �-�2&�.  
 

        Object obj1 = session.getAttribute("User"); 
        UserSession usersession = (UserSession) obj; 
        UserDetail user = (UserDetail) obj1; 
         
        int isgroup = user.getIsgroup(); 
        String name = request.getParameter("name"); 
        user.setName(name); 
        String country = request.getParameter("country"); 
        user.setCountry(country); 
        String city = request.getParameter("city"); 
        user.setCity(city); 
        String address = request.getParameter("address"); 
        user.setAddress(address); 
        String telephone1 = request.getParameter("telephone1"); 
        user.setTelephone1(telephone1); 
        String telephone2 = request.getParameter("telephone2"); 
        user.setTelephone2(telephone2); 
        String email = request.getParameter("email"); 
        user.setEmail(email); 
        String postcode = request.getParameter("postcode"); 
        user.setPostcode(postcode); 

 
�� 0%��1�$& �&� -� (�*-��& �" ��-) �"� #&�&-4���% isgroup, &��.�%'�$�&� /�1���0�) 
2�&2��&0$& &�� #��$#��0". 5�0�, #.1. 0�" #��$#��0" ��% 1�)0�" .&-+����&� �� �#*�%-�, " 
"-���-"�$& (4��"0)� ��% �&� " &#&01,."0) ��%. �3�! 2�&-��3�'�$ �&��..".& " 
"-���-"�$& (4��"0"� (�& �& -��&��&#�$ &#, &.3&��'-"���, 0� &�����$-��� Date �&� &3�! 
#.4�� 41�%� ��'�$ ,.& �& #�2$& �"� UserDetail �.�0"� 0��� �4�� ��%� ��-4�, �&.�$�&� " 
-4'�2�� updateUser (�& �"� #��*'"0" ��� &..&(*� 0�� Entity bean �&� �� 0%��1�$& 0�" 
+�0". ��.���, �3,0�� ,.& .����%�()0�%� 0�0�� �&� " -4'�2�� �#�0��46�� true #�% 0"-&$��� 
,�� ����.40�"�� �#��%1*�, ($���&� #��*'"0" 0�" 0�.$2& updateusersuccess.jsp #�% 
���%#*��� �� �&��..".� -)�%-& �#�+�+&$�0"� �&� �.�$��� �� popup window -��� &#, 5 sec. 
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4.3.5 "�������� -�	��������� ������� 

4.3.5.1 Newcalendar.jsp 

� 0�.$2& &%�) .����%�(�$ ,#�� �&� " #��"(�!-��" �� popup �&� �#���4#�� �"� ��0&(�() 
�4�� �((�&3*� 0�� "-���.,(�� (�&���+�!, %#��'%-$0��� �.�...). �#���.�$�&� �%0�&0���� &#, 
-$& 3,�-& ��0&(�()� ��� 0���1�$�� #�% �$�&� &#&�&$�"�& (�& ��� ���0-, �"� �4&� �((�&3)�. 
�$���&� .��#,� " #���(�&3) 0� -��3) ���-4��%, " 0"-&����,�"�& -40& &#, .$0�& �#�.�(*� 
(-���):1, -4���&:2, -�(�.":3) �&� " "-���-"�$& 2��/&(�()� -40� ��% ��2���! JavaScript 
��(&.�$�% #�% 1�"0�-�#��)'"�� �&� (�& �"� ��0&(�() �"� "-���-"�$&� (4��"0"�. 	�� 
#&��'%�� �#�.�()� "-���-"�$&� 41�� #��0��'�$ �&� " �#�#.4�� �2�,�"�& �#�.�()� �"� *�&� 
-40& &#, 4�& #�&����, -���!. �����! 0�&.�!� �& 0���1�$& 0�� servlet -� post, ($���&� 
4.�(1�� (�& �� &� �$�&� 0%-#."��-4�& ,.& ) &� 41�� #&�&."3'�$ ��#��� �&� &��.�(& " 
2�&2��&0$& #��*'"0"� 0%��1$ ��&� ) 2�&�,#���&� �&� �-3&�$ ��&� &��.�(� -)�%-&.  

4.3.5.2 NewCalendarServlet 

7#�� 41�� )2" #���(�&3�$ 0� &��.�(�� #���#�*0���, � servlet .&-+���� -$&--$& ��� 
#&�&-4���%� #�% +�$0����&� 0�� request �&� 0%-#."�*'"�&� 0�"� &��$0���1" 3,�-& �"� 
#&�&#��� 0�.$2&�. �2�&$���" #��0�1) 2$���&� 0�"� .)6" ��% &.3&��'-"����! #�% #���41�� 
�"� "-���-"�$& �&� *�& ��0&(�()� �"� �((�&3)� �&� �" 1�"0�-�#�$"0) ��% (�& �" 
2"-��%�($& ��% �&��..".�% &������-4��% Timestamp. ���.�%'�$�&� #&�,-��& 2���(&0$& -� 
&%�) �"� "-���-"�$&� (4��"0"�, ,-�� " *�& &#���.�$ 4�&� �#�#.4�� #&��(���& 
#�.%#.��,�"�&�. 
 

           int i; 
            java.sql.Timestamp thedate = null; 
            String date_when = request.getParameter("caldate"); 
            System.out.println("Date when : " + date_when); 
            /*	#�-� �� String "-���-"�$&� 0� 3 �-)-&�& 
             *(14:35 14/07/1981) 
             *1)14:35 14    2)07    3)1981 
             */ 
            String[] arraydatetime = date_when.split("/"); 
            int[] arrayint = new int[5]; 
            /*�� 2�!���� �&� ��$�� �-)-& �$�&� � -)�&� �&� � 1�,��� 
             *�&� -#&$��%� 0�� �4.�� �"� .$0�&� 
             */ 
            for(i=0 ; i<2 ; i++) arrayint[i+3] = Integer.parseInt(arraydatetime[i+1]); 
            /*	#�-� �� #�*�� String 0� 2 �-)-&�& 
             *(14:35 14) 
             *1)14:35    2)14 
             */ 
            String[] arraytime = arraydatetime[0].split(" "); 
            /*�� 2�!���� �-)-& �$�&� " "-4�& 
             *�&� -#&$��� 0�" ��$�" '40" �"� .$0�&� 
             */ 
            arrayint[2] = Integer.parseInt(arraytime[1]); 
            /*	#�-� �� #�*�� String 0� 2 �-)-&�& 
             *(14:35) 
             *1)14    2)35 
             */ 
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            String[] arraytime2 = arraytime[0].split(":"); 
            /*� *�& -#&$��� 0�" 2�!���" '40"*/ 
            arrayint[1] = Integer.parseInt(arraytime2[1]); 
            /*�& .�#�� -#&$��%� 0�" #�*�" '40"*/ 
            arrayint[0] = Integer.parseInt(arraytime2[0]); 
            thedate = new java.sql.Timestamp((arrayint[4]-1900),(arrayint[3]-1), 
arrayint[2], arrayint[0], arrayint[1], 0, 0); 

 
H ��(&0$& ��% servlet �.��."�*���&� -� �"� �.)0" �"� -�',2�% addcalendar ��% 
UserSession bean �&� �" #��*'"0" 0�" 0�.$2& �#��%1�!� 2"-��%�($&� �"� "-���.�(�&�)� 
�((�&3)� createcalendarsuccess.jsp 0� #��$#��0" #�% ,.& #��� �&.�. � 0�.$2& &%�) �$�&� 
#&��-��,�%#" -� �"� &��$0���1" #�% 0%�&��)0&-� 0�"� ��"-4��0" ��� 0���1�$�� ��% 
1�)0�"/�-�2&� -� -,�" 2�&3��� ,�� #����! �.�$0��, &�&(�� �� �� �������, #&��'%�� #�% 
3�.�/���$ �" 0�.$2& main.jsp �& ����� refresh. � .,(�� #�% ($���&� &%�) " ��4�(��& �$�&� (�& 
�& �#&�&."3'�$ " �.)0" ��% MainServlet �&� �& 0%-#���."3'�$ 0�" #������-&0$& ��� 
&������-4��� �&� " �4& "-���.�(�&�) �((�&3).  

4.3.6 ����
��� !�����
�� - ��	��� 

4.3.6.1 Newnote.jsp - Newfile.jsp 

�� 2!� 0�.$2�� ��0&(�()� ��� 0���1�$�� ��,� -"�!-&��� ) &�1�$�% #��� &#�0��.) �$�&� 
#&�,-���� �&� #���(��3���&� -& $. ����41�%� " �&'�-$& &#, -$& 3,�-& -� �& #�2$& #�% 
�$�&� &#&�&$�"�& (�& �" 2"-��%�($& ��%�, 2".&2) ��� #&�&.)#�" �&� �� #����1,-��� (�& �� 
-)�%-&, �&� ��� #&�&.)#�", �� ,��-& �&� �"� #���(�&3) (�& �� &�1�$�. �& 0���1�$& ��% 
&#�0��.4& �&� �"� *�&� &#�0��.)� 0%-#."�*����&� ,#�� �$�&� .�(��, &%�,-&�& &#, �� 
0!0�"-& ,#�� 3��"�� 0��� -�',2�%� sendNote �&� sendFile ��% UserSession bean. �/$ �� �& 
0"-���'�$ �#$0"� ,�� 0�� #�2$� ��% #&�&.)#�" �$�&� 2%�&�, �& ��0&1'�$ �#��&2)#��� ��-), 
,-�� &%�) '& �.�(1'�$ �� 0%�41��& &#, ��� &��$0���1� servlet. �#����#�) �$�&� �&� " 
#��$#��0" � &#�0��.4&� �&� � #&�&.)#�"� �& �&%�$ ���&�, �&'*� &%�, �#���4#�� #.1. 0��� 
%#�!'%�� -$&� �-�2&� �& 2"-�0��#��)0�� 4�& -)�%-& ) 4�& &�1�$� 0� ,.& �& -4." �"�. 
���� �" 0%-#.)��0" ��� 0���1�$�� �&� �"� &$�"0" (�& &#�0��.) ��%� 0��� servlets ($���&� 
� (��0�,� 4.�(1�� ��%� -40� �"� -�',2�% checkFields (�& �"� &#�3%() #��*'"0"� 
�..��#*� 2�2�-4���. 

4.3.6.2 NewNoteServlet – NewFileServlet 

�2* .&-+�����&� �� #&��-����� ��% #��"(�%-4��% +)-&��� �&� 1�"0�-�#���!��&� (�& �" 
�.)0" ��� -�',2�� sendNote �&� sendFile &��$0���1&. �� &#��4.�0-& �!#�% boolean #�% 
�#�0��43�� " �.)0" &%�) �/&����&� �%�$�� &#, �� �&�� #,0� �� username ��% 2�0-4��% 
#&�&.)#�" �$�&� 0�0�,. H ��-) &%�) &#�'"��!��&� 0� -$& -��&+."�) (status) �&� #���'�$�&� 
�� #&��-����� 0�"� &��$0���1" 0�.$2& #�% '& ��"-��*0�� (�& �"� �#��%1$& ) -" �"� 
2�&2��&0$&�. 
 

        String owner = request.getParameter("owner"); 
        String description = request.getParameter("description"); 
         
        boolean status = false; 
        try { 
            status = usersession.sendNote(owner, description); 
            request.setAttribute("status", new Boolean(status)); 
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            RequestDispatcher disp = 
                this.getServletContext().getRequestDispatcher("/createnotesuccess.jsp"); 
                disp.forward(request, response); 
                return; 
        } 
        catch (Exception e) { 
            log(e); 
            throw new ServletException(e.toString()); 
        } 

 
�� 0�.$2�� createnoteresult.jsp �&� createfileresult.jsp .&-+���%� �" #&��-���� status �&� 
.����%�(�!� &��.�(&. 	� #��$#��0" #�% �� 2�0-4�� username 2�� %3$0�&�&� (false) '& 
���%#*0�%� -)�%-& .�'�%� �&� '& �#�0��46�%� 0�" 0�.$2& ��0&(�()� ��� 0���1�$��, ��* 
&� ,.& #)(&� �&.� (true) '& �-3&��0��$ �&��..".� -)�%-&, -��� &#, .$(� '& �.)0�� �� 
popup #&��'%�� �&� '& ($��� refresh " &�1��) 0�.$2& ((�& �& �&.%3'�$ " #��$#��0" #�% � 
#&�&.)#�"� �&%�$ ��&� -� ��� &#�0��.4&). 

4.3.7 ���
� ��	���  �#��� 

4.3.7.1 Filelist.jsp  

��,����&� (�& 4�& &�,-& popup window #�% 0��#, 41�� �& �-3&�$0�� -$& .$0�& &#, ,.& �& 
&�1�$& ��� �#�.�(-4��� �-�2�� �&/���-"-4�" �&�� "-���-"�$& &#�0��.)�. �$�&� 2�2�-4�� 
.��#,� ,�� 41�� �,"-& -���1& (�& �" #��$#��0" ��� &#.*� 1�"0�*� �� ,1� ��� �-�2��. ��& 
�"� %.�#�$"0" 2�� 1�"0�-�#���$�&� ��#���� �#�#.4�� servlet (�&�$ ,.& �& &#&���!-��& 
2�2�-4�& +�$����&� )2" #������-&0-4�& -40& 0� session -��&+."�4� #�% 2"-��!�("0� � 
MainServlet. 5�0�, &���$ " .)6" �"� #&�&-4���% XFiles #�% ,#�� �$�&� (��0�, #���41�� �& 
&�1�$& ,.�� ��� �-�2�� #�% 41�%� �#�.�1'�$ 0�" .$0�& ��� �-�2�� #�% &�)��� � 1�)0�"�. 
�� 0%��1�$& 2�&01$ ��&� " Vector .$0�& ��� &�1�$�� &%�*� �&� 2"-��%�(�$�&� &�� 0���� � 
#$�&�&� #�% #���41�� �� '�-��, &#��4.�0-&: 
 

out.println("<tr><td>" + String.valueOf(tempdate.getDate()) + "/" + String.valueOf(tempdate.getMonth() + 1) + 
 "/" +  String.valueOf(tempdate.getYear() + 1900) + "</td><td>" + hours + ":" + minutes + "</td><td>" + 
 tempfile.getSender() + "</td><td>" + tempfile.getOwner() + "</td><td>" + tempfile.getName() + "</td><td>" + 
 tempfile.getDatasource() + "</td></tr>"); 

 

4.3.8 ���,��� +��
� �	  �#�� 

4.3.8.1 Adduser.jsp 

	�� #&��'%�� &%�, �-3&�$ ��&� -$& 3,�-& #�% �&.�$ ��� %#�!'%�� �"� �-�2&� �& ��0�(�� �� 
username ��% �4�% 1�)0�". �����! ($��� " &#�0��.) ��% ��,-&��� &%��! 0��� �&��..".� 
servlet(AddUserServlet) #�% '& &�&.�+�� �& #��&��4��, ($���&� 4.�(1�� (�& �� &� #��(-&�� 
41�� ��0&1'�$ ��#��� username �&� (�& �� &� �&%�$ ��&� -� ��#��� &#, �& )2" 
%#��1���&(�((�(�&--4��� -�.*� �"� �-�2&�). � 2�!����� 4.�(1�� #�&(-&��#���$�&� -40� 
-$&� &�&3���� #��� �" .$0�& -�.*� #�% +�$0���&� 0�" �������) 0�.$2& main.jsp �&� #���41�� 
�& username ��� -�.*�: 
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function checkFields(){ 
 formvalue = document.form1.username.value; 
 if (formvalue.length == 0){ 
  alert("	%-#."�*0�� #�*�& �� username ��% 1�)0�"!"); 
  return false; 
 }; 
 var theNames = window.opener.usersName; 
 for(i=0;i<theNames.length;i++){ 
  if(theNames[i] == formvalue){ 
   alert("O 1�)0�"� �$�&� )2" -4.�� �"� �-�2&�!"); 
   return false; 
  }; 
 }; 
 return true; 
} 

4.3.8.2 AddUserServlet 

� servlet &%�,� .����%�(�$ -� #&�,-���� ��1���4� ,#�� �&� �� #��"(�!-����. �3�! .�+�� �� 
username ��% %#�6)3��% �4�% -4.�%� �&.�$ �" -4'�2� add2group ��% UserSession #�% 41�� 
)2" &�&.%'�$. � �#�0���3,-��" ��-) �!#�% boolean &#�0�4..��&� 0�" 0�.$2& 
adduserstatus.jsp. 

4.3.8.3 Adduserstatus.jsp 

7#�� 0� �..�� #&�,-���� #���#�*0���, " 0�.$2& &%�) &�&.&-+���� �& �-3&�$0�� �� 
�&��..".� -)�%-& �#��%1$&� ) &#��%1$&� �&� �& #���')0�� 0�"� &��.�(" 0�.$2&, &��.�(& 
-� �" #&��-���� status #�% 0��.'"�� &#, ��� servlet. 

4.3.9 (��,�
���� %	���	� 

4.3.9.1 Switchgroup.jsp 

	��#,� �"� 0�.$2&� &%�)� �$�&� �& ����.40�� �� �&��..".� �*2��& #�% '& &..�/�� �� 
#����1,-��� �"� .$0�&� ��� �-�2�� (�& ��� �#�$�� � 1�)0�"� ��2�&34���&� �& 2�� �& 
&�����$-��� ��%�. ��& �� .,(� &%�, 2�� #���41��&� �&',.�% HTML �*2��&� #�% '& 
1�"0$-�%� 0�� �& �-3&�$0�� ���� 0�"� �',�". � 0�.$2& �&.�$�&� -� ,��0-& �� username �"� 
�-�2&� #�% &3��� " &..&(), 2".&2) " #��0')�" ) &3&$��0" �"� &#, �" .$0�&. �� ,��-& 
&%�, &�& "��$�&� -40& 0�" .$0�& �&� &� +��'�$ �,�� &3&���$�&�, 2�&3������� #��0�$'��&� 0�� 
�4.�� �"�. 
 

<% 
List xgroups = (List) session.getAttribute("xgroups"); 
String thegroup = (String) request.getQueryString(); 
int i; 
boolean exists = false; 
if(xgroups != null){ 
 for(i=0;i<xgroups.countItems();i++){ 
  if (xgroups.getItem(i).equals(thegroup)){ 
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   xgroups.remove(i); 
   exists = true; 
   break; 
  } 
 } 
} 
if(!exists){ 
xgroups.add(thegroup); 
} 
%> 

 
� �*2��&� �.�$��� -� #��*'"0" 0�" �������) 0�.$2& main. 

4.3.9.2 Notedetail.jsp – Filedetail.jsp 

�� 0�.$2�� &%�4� 1�"0�-4%�%� 0�"� �-3���0" ��� .�#��-����*� ��� -"�%-���� �&� ��� 
&�1�$�� #�% 3&$����&� 0�� "-���.,(�� �&� 2�� �$�&� 2%�&�, �& 3&��!� ���$. 7#�� �#$0"� 
41�� 2��1'�$, ,�&� �&.�$�&� ��#��& &#, ��� 2!�, 2$���&� -& $ �� ,��0-& 0�� URL 4�& 
&.3&��'-"���, #�% #���41�� ��2���#��"-4��� ,.�� ��� �� .,(� .�#��-4�����. �3�! ($��� " 
.)6" ��%, 1��$ ��&� 0�& 2��3��& �-)-&�� ��% #�% ��#�'���!��&� 0� #$�&�& -� �"� �/)� 
0����: 

1. �)�%-& : id, &#�0��.4&�, #&�&.)#�"�, #���(�&3), *�& &#�0��.)� 
2. ��1�$� :  id, &#�0��.4&�, #&�&.)#�"�, ,��-&, #���(�&3), *�& &#�0��.)� 

 
<% 
String detail = (String) request.getQueryString(); 
UserDetail user = (UserDetail) 
session.getAttribute("User"); 
String[] arraydetail = detail.split("_"); 
boolean mine = 
arraydetail[2].equals(user.getUsername()); 
%> 

 
�� 0%��1�$& ($���&� 4.�(1�� (�& �� &� �� username ��% #&�&.)#�" �&%�$ ��&� -� &%�, ��% 
�/%#"����!-���% 1�)0�" *0�� �& �/&1'�$ �� �&��..".� 0%-#4�&0-& ����(�#�$"0"� ) -" 
��% #.)����% 2�&(�&3)� ��% -"�!-&���/&�1�$�%. ���.�%'�$ -$& �&��.."." 3,�-& -� #�2$& 
&��.�(& -� ��� #."��3��$�� #�% ��2�&34��%�, ��* " 0�.$2& �.�$��� -� �"� &��'�0" ��� 
��-*� 0�& #�2$& &%�� -� ��� ��-4� #�% �.)3'"0&� #��"(�%-4��� �&� +�$0����&� 0� #$�&�&. 
 

<script language = "JavaScript"> 
form1.sender.value = "<%out.print(arraydetail[1]);%>"; 
form1.owner.value = "<%out.print(arraydetail[2]);%>"; 
form1.time.value = "<%out.print(arraydetail[5]);%>"; 
name = unescape("<%out.print(arraydetail[3]);%>"); 
description = unescape("<%out.print(arraydetail[4]);%>");  
form1.name.value = name; 
form1.description.value = description; 
</script> 

 
��2�&34��� #&��%0�� �� " -4'�2�� unescape �"� Javascript #�% .&-+���� 4�& string �&� 
&�&���$ ��� 2��3���� &..&(4� #�% �#�+�..�� " -��&3��� ��% -40& 0�� URL. 
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4.3.10 %	���	� "������� 

�� 0�.$2�� &%�4� .����%�(�!� 0�" #.���6"3$& ��%� -� ��� $2�� ��,#�. �&-+���%� �� 
#&��-���� �� id (primary key) �"� �((�&3)� #�% #�4#�� �& 2�&(�&3�$ ("-���.�(�&�) 
�((�&3), -)�%-&, &�1�$� �.�...) �&� ����.�!� �"� &��$0���1" -4'�2� 2�&(�&3)�. 

4.3.10.1 Deletecalendar.jsp 

7#�� &�&34�'"��, &�1��� ($���&� .)6" ��% id #�% #���')'"�� -40� �"� -�',2�% get &#, 
�" �������) 0�.$2& �&� -��&��4#��&� 0� Integer. �� 0%��1�$& -� +�0" ��� &��'-, &%�, 
�&.�$�&� " -4'�2�� deleteCalendar �&� &��.�(& -� �" �#��%1$& ) &#��%1$& �"� ���%#*���&� 
�� �&��..".� -)�%-& 0�"� �',�". 
 

<% 
UserSession userSession = (UserSession) 
session.getAttribute("userSession"); 
String target = (String) request.getQueryString(); 
boolean status = userSession.deleteCalendar(Integer.parseInt(target)); 
if(status){ 
… 

4.3.10.2 Deletenote.jsp – Deletefile.jsp 

�� 2�&2��&0$& 0��� 2!� &%�4� 0�.$2�� �$�&� &#�.!��� #&�,-��& -� �"� deletecalendar.jsp. 

4.3.10.3 Deleteuser.jsp 

�&� " 0�.$2& &%�) �$�&� ,-��& -� ��� #��"(�!-���� �&� �&.�$�&� -� 0��#, �" 2�&(�&3) ��,� 
1�)0�" &#, -$& �-�2&, ) �0�2!�&-& -$&� �((�&3)� User2group. 
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5  

Web Services 

7�&� &�&3��,-&0�� 0�"� ��1��.�($& �&� �"� &�1���������) ��� Web Services, �����!-� -$& 
0%..�() ��1��.�(�*� �&� #�����,..�� #�% �#���4#�%� �"� &��#�%/" 0%0�"-���� 
.�(�0-���! �& �#�$& �$�&� +&0�0-4�& 0� #"��0$��. �%�) �" 0��(-) -�.�0�& �& Web 
Services &#���.�!� $0�� �" -��&2��) �.��."��-4�" �&� *��-" #�,�&0" (�& &%�, �� 0��#,. 
�$�&� " +&0��) ��1��.�(��) .!0" #�% #����$���&� (�& �"� &��#�%/" �4�� 0%0�"-���� �&� �� 
#��0#�'���� &��#�%/"� �"� ��1��.�($&� ����!��&� �%�$�� (!�� &#, ��� #��0')��� �&� ��� 
&..&(4� 0� &%�) �"� &�1���������). 
�� +&0��, #.���4��"-& ��� Web Services �$�&� ,�� �#���4#�%� �"� #�,0+&0" 0��� 2��3���� 
%#"��0$�� #�% #&�41�%� 0� �#����2)#���, &��/&��)��� �,#�%, 1�,��% �&� �%�$�� 
&��/&��)��� #.&�3,�-&�. 
&0$ ���&� 0�" -��&3��� 2�2�-4��� -��&/! ��% Web Service 
provider �&� ��% 1�)0�" 0� -��3) XML. � ��.�%�&$& �$�&� " (.*00& #�% 1�"0�-�#���$�&� 
�%�4�� #.4�� (�& �" 2,-"0" 2�2�-4��� 0� ".��������� 4((�&3&, �&'*� �#���4#�� �"� 
&#�')��%0" &#.*� ) �&� #�� 0!�'���� �!#�� 0� -�& &#.) -��3) ���-4��%, �!��.& 
&�&(�*0�-". � ,." 2�&2��&0$& .&-+���� 1*�& 1�"0�-�#��*��&� �&��..".& #���,��..& 
#�% �#���4#�%� �"� �!��0", �"� #���(�&3) �&� �"� �.)0" ��� %#"��0�*� #�% #&�41���&�, 
&��/&��)��� �"� #��(�&--&��0���)� (.*00&� #�% -#���$ � �&'4�&� �& 1�"0�-�#���$. 
� ��,#�� �#�������$&� -��&/! ��% Web Service provider �&� ��% requester #�&(-&��#���$�&� 
�� �/)�: 
� 1�)0�"� �&.�$ ��#��& %#"��0$& #�% #&�41��&� &#, �� Web Service 2�&�%#*����&� �� 
request ��% 0� -��3) XML. ������-4��% �& �$�&� ���� �4���� �3���,, #��"(�%-4��� ��% 
41�� &#�2�'�$ �� �&.�!-��� WSDL 4((�&3� �& �#�$� #���(��3�� ��� .����%�($�� #�% 
#&�41���&� &#, ��� Web Service provider, �"� ��#�'�0$& �"� %#"��0$&� #�% ��2�&34��� �� 
1�)0�" �&'*� �&� ��� ��,#� #�,0+&0"� 0� &%�)�. ��,����&� 2".&2) (�& -$& (����,���" 
#���(�&3) ��% ��,#�% -� ��� �#�$� � 1�)0�"� '& 2�&�%#*0�� �� &$�"-� ��% �&� '& -#��40�� 
�& 41�� #�,0+&0" 0��� #&��1,-���� %#"��0$��. 5�0�, � ��.�%�&$�� 0�4.��� �� request 0�"� 
�&��.."." -��3), ,#�� &%�) ��% 41�� %#�2��1'�$ -40& &#, �� WSDL �&� �$�&� �#�-4��� 
&#�2���) &#, �" 0%(�����-4�" %#"��0$& �&� .&-+���� �& 2�2�-4�& #�% #���-4��� 0� 
&��.�(" �#$0"� -��3). 
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 �& #��(��--&�& #�% �&�&0��%� ���&� -� �" 1�)0" ��� Web Services +&0$ ���&� 0� -�& 
�&�&��-"-4�" &�1���������). 	� &%�, �� -���4.� %#��1�%� 2!� �,.��: 
> � #&�&(�(,� ��,� Web Service, #�% #&�41�� -�& ".��������) #"��0$& " �#�$& 
&#���.�$�&� &#, ��#���� -�',2�%� 
> � �&�&�&.��)�  ��,� Web Service, #�% �#�.4(�� #��& #"��0$& '4.�� �& 1�"0�-�#��)0�� 
�&� �&.�$ ��� -�',2�%� �"�.  
�& web services �$�&� �&�&��-"-4�& components �3&�-�(*� #�% &��.�%'�!� ��#��& 
standards �& �#�$& �#���4#�%� �"� �#$.%0" 0%(�����-4��� #��+."-����, ,#�� �$�&� " 
��0�-���0" 2��3���� %#�.�(�0���*� �3&�-�(*� #�% 41�%� &�&#�%1'�$ &��/���"�& �&� 
��41�%� 0�  #���$.�� #.&�3,�-�� software ) hardware. �& web services #&�41�%� 0��� 
�#�1���)0��� �" 2%�&�,�"�& �& ��'4��%� -4��� �"� .����%�(��,�"�&� ��#��&� �3&�-�()� 
��%� 0� �..�� �3&�-�(4� 0�� 2$��%�. �%�4� �� .����%�($�� -#���!� �& 1�"0�-�#��"'�!� &#, 
�"� $2�& �"� �#�1�$�"0" ) &#, �..�� �#�1���)0��� #�% 2�� 41�%� ��(&�����) ) 0%-+&���) 
0140" -� &%�)� #�% #&�41�� �"� %#"��0$&. 
��,����&� (�& web-based �3&�-�(4� �#�1���)0��� #�% 1�"0�-�#���!� XML standards �&� 
#���,��..& -��&3���� (�& �& &��&..�00�%� 2�2�-4�& -� ��%� #�.����. � #.&�3,�-& J2EE 
#&�41�� XML APIs �&� ��(&.�$& #�% 1���� ���&� (�& �& 01�2��0�� �&��$� (�)(��&, �& 
&�&#�!/��, �& 2���-�0�� �&� �& ����� deploy �& web services �&� ��%� clients #�%  ��41�%� 0� 
#.&�3,�-�� Java-based ) ,1�. 
��& �& &�&#�!/�� �&��$� web services �&� clients -� �& J2EE XML APIs #�4#�� &#.� �& 
#���0�� #&�&-������ 2�2�-4�& 0��� �.)0��� -�',2�� �&� �& �#�/��(&0��$ �& 2�2�-4�& #�% 
&%�4� �#�0��43�%�, ) ,0�� &3��� 0� document-oriented web services, �& 0��$.�� �&� 0�" 
0%�41��& �& .�+�� �& 4((�&3& #�% #���.&-+���%� �& 2�2�-4�& �"� %#"��0$&�. �� 1���� ��&� 
low-level #��(�&--&��0-,� �&'*� �& XML APIs -��&3�� �%� �& 2�2�-4�& �"� �3&�-�()� 
0� XML �%�, 2� 0"-&$��� &#&�&$�"�& ,�� �& 2�2�-4�& #�% -��&34����&� #���.&-+���%� 
XML tags, �&'*� -#���$ �& �$�&� &#., ��$-���, XML 2�2�-4�& ) �#���2)#��� �$2�� binary 
data ,#�� �$�&� audio, video, 1�����, program files, CAD 4((�&3& �&� �..&.  

5.1 �	�
������ ���
��� 
�� Web Services 

��&��$��%-� ����� 2�&3�������!� �,.�%� �&� 0140��� #�% #��02���$ �%� ��%� 2"-��%�(�!� 
�&� ��%� 1�)0��� ��� Web Services, 0!-3��& -� �� #&�&���� 01)-&: 

 
�,.�� �&� 0140��� 0�� .����%�(��, -���4.� ��� Web Services 
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Service provider: �$�&� %#�!'%��� (�& �"� &��#�%/" �&� �� deployment ��� Web Services. 
�& $ -� ��� service broker #��02���$ �� �&� 2"-�0��!�� ��� %#"��0$��. 
Service broker (service registry): �&�&'4��� 0� .$0�& ��%� 2��3���%� �!#�%� %#"��0�*�, 
�"� #���(�&3) �&� �"� ��#�'�0$& ��%�, +�"'*��&� 4�0� ��%� 1�)0��� #�% ��� &�& "��!� �& 
�((�&3�!� 0�"� �&��.."." %#"��0$&. 
Service requestor: �$�&� %#�!'%��� (�& �"� �.)0" �"� %#"��0$&�. �40� ��% service broker 
-&'&$��� �"� ��#�'�0$& ��% Web service, �&.�$ �"� �#�'%-"�) %#"��0$& �&� �"� ����.�$ -� 
�" +�)'��& ��% service provider. 
	� (����4� (�&--4�, " &�1���������) ��� web services ��&��#���$ ��� #&�&���� &#&��)0���: 
� �$& �3&�-�() #�% 1�"0�-�#���$ web services 2� 1���� ��&� �& “(���$ ��” �" 
0%(�����-4�" #.&�3,�-& hardware ) software 0�"� �#�$& ��41�� �� web service. 
� �$& �3&�-�() #�% 1�"0�-�#���$ web services 2� 1���� ��&� �& (���$ �� .�#��-4����� (�& 
��� �0������, #��(�&--&��0-, ��%�. 
� � 2"-��%�(,� ��% web service #�4#�� �& �� 2"-�0��!0�� -� &����4� #."��3��$�� *0�� �& 
�$�&� �3���, �� ��2�&3��,-���� �& 2"-��%�()0�%� 4�&� client #�% �& -#���$ �& �� 
1�"0�-�#��)0��. 
� &�1���������) ��� web services +&0$ ��&� 0� ��$& standards: SOAP, WSDL �&� UDDI. 
� SOAP (Simple Object Access Protocol): � -"1&��0-,� -� ��� �#�$� �&.�$�&� �� web 
service �&� -� �" +�)'��& ��% �#�$�% �#�0��43���&� �& 2�2�-4�&. �� SOAP clients -#���!� 
�& �&.�!� -�',2�%� #���*��&� &�����$-��& 0� -��3) XML.  
� WSDL (Web Service Definition Language): #���(��3�� �� �/������, interface ��,� web 
service 4�0� *0�� �� ��2�&3��,-���� �& -#���!� �& 2"-��%�()0�%� clients ��&��!� �& 
����%� 1�)0" �"� %#"��0$&�. ����41�� #."��3��$�� (�& �"� ��#�'�0$&, �" -��3) �&� ��� 
��,#� 1�)0"� -�&� ".��������)� #"��0$&� �&� �%0�&0���� #���(��3�� �"� ��.�%�&$& -� 2!� 
��,#�%�: �$��� -�& (����) #���(�&3) �&� �"� %.�#�$"0". 	�" (����) #���(�&3) 
#&��%0�� ���&� �� -4'�2�� �"� %#"��0$&�, �� �!#�� �&� � &��'-,� ��� #&�&-4���� #�% 
241���&� �&� " -��3) ��� &#���.�0-���� #�% #&��(�%�, ��* 0�"� %.�#�$"0" 
&���0���1$ ���&� �� #���(�&34� -� ��� #��(�&--&��0���4� -�',2�%� #�% ��.��*� 2�&�$'���&� 
&#, �"� #"��0$&. 
� UDDI (Universal Discovery, Description and Intergration): �((�&34� #�% #���.&-+���%� 
#."��3��$�� (�& �& web services, ,#�� �"� ��#�'�0$& ��� WSDL &�1�$��, 4�0� *0�� ,0�� 
��2�&34����&� �& -#���!� �& 2"-��%�()0�%� clients #�% '& 41�%� �" 2%�&�,�"�& 
#�,0+&0"� 0��� %#"��0$�� �&� ��0�-���0"� �"� .����%�(��,�"��� ��%� 0� �3&�-�(4�.  
 
	�� 0%��.��, 0!0�"-&, ��'� ��--��� .�(�0-���! &�&.&-+���� 4�& �,.� ) &�,-" -#���$ 4�& 
%#�0!0�"-& #�% #&�41�� ��#���� %#"��0$�� �& 1�"0�-�#���$ �..��, #&$ ���&� �� 2�#., �,.� 
#&�&(�(�!-�&�&�&.��) �&%�,1���&. �� %#"��0$�� &%�4� -#���$ �& +�$0����&� 0�� $2�� 
3%0��, -"1��"-&, 0�"� $2�& 3%0��) #.&�3,�-& .�(�0-���! ) 0� &#�-&��%0-4�& 
-"1&�)-&�& �&� #.&�3,�-�� %#�0�)��/"�. ��& �& �#�������)0�%� �� #&�&(�(�$ -� ��%� 
�&�&�&.��4� 0� 4�& �4���� �&�&��-"-4�� 01)-& 1���� ��&� 4�& 0!0�"-& -��&3���� ��% 
-"�!-&��� �&� �"� 2�-)� ��� 2�2�-4���. �#$0"� &%�, �� 0!0�"-& '& #�4#�� �& -#���$ �& 
1�"0�-�#��"'�$ &��/&��)��� (.*00&� #��(�&--&��0-�! ) &�1���������)� ��% .�(�0-���!. 
��& �& Web Services �� �,.� ��% -��&3��4& ��� -"�%-���� &�&.&-+���� �� #���,��..� 
SOAP. 

5.1.1 Extensible Markup Language (XML) 

��,����&� (�& 4�&� ��,#� &�&#&��0�&0"� 2�2�-4��� #�% +&0$ ��&� 0� ��$-���. 7�&� 
&��&..�00���&� XML 2�2�-4�& -��&/! �-�2��, �� ��.�%�&$�� -#���!� �& 2"-��%�()0�%� 
�& 2��� ��%� tags (�& �& #���(��6�%� �& 2�2�-4�&, �& '40�%� �& 2��� ��%� schemas (�& �& 
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�&'��$0�%� #��& tags -#���!� �& 1�"0�-�#��"'�!� 0� 4�& 0%(�����-4�� �$2�� XML 
�((��3�%, �&� �& 1�"0�-�#��)0�%� XML style sheets (�& �& #��!1�%� �"� �-3���0" �&� �� 
1����0-, ��� 2�2�-4���. 
��& #&��2��(-&, 4�& Web service -#���$ �& 1�"0�-�#��)0�� XML �&� 4�& schema (�& �& 
#&��(�� .$0��� -� ��-4�. ��&��$�� #�% .&-+���%�  &%�4� ��� .$0��� �&� �� schema -#���!� �& 
41�%� �& 2��� ��%� style sheets (�& �& 1���$ ���&� �& 2�2�-4�& -� ��� ��,#� #�% &�-, �� 
�&.!���& 0��� &��(��� ��%�. 
� �$& ��&��$& '& -#���!0� �& +�.�� ��� #."��3��$�� (�& ��� ��-4� #�% �$�&� 0� -��3) XML 
0� #�,(�&--& -���3�&0"� &#, XML 0� HTML *0�� �& -#���$ �& 0��$.�� ��� .$0��� ��� 
��-*� 0�� Intranet. 
� �$& 0%���&����) ��&��$& '& -#���!0� -� ��#��� ��(&.�$� �& 1�"0�-�#��)0�� �" .$0�& -� 
��� ��-4� #�% �$�&� 0� -��3) XML (�& �& ����� -$& #&��%0$&0" marketing. 
� ��#��& �.." ��&��$& '& -#���$ 4�0� �& 2�&+�0�� ��� #."��3��$�� (�& ��� ��-4�. 
� XML �$�&� -$& (.*00& #�% 41�� �&'����'�$ #�& (�& �"� &��&..&() 2�2�-4��� 0�� Web. 
7#�� 0�"� HTML, �& 2�2�-4�& �&'��$ ���&� 1�"0�-�#��*��&� tags �& �#�$& �$�&� (��0�� 
�� “markup”. 	� &��$'�0" ,-�� -� �"� HTML, �& tags 2�� �&'��$ �%� �"� �-3���0" ��� 
2�2�-4��� &..� �& #��02���$ �%� &���+*�. �� ��� $2�� ��,#� #�% �&'��$ �� �&��$� �& 
��,-&�& ��� #�2$�� (�& -$& 2�-) 2�2�-4���, �$�&� �.�!'���� �& 1�"0�-�#��)0�� XML tags 
#�% 41�%� �,"-& (�& -$& 2�2�-4�" �3&�-�().   

5.1.1.1 �	����� �	� XML 

�� �"� XML -#���$ �&��$� �& 0%���/�� &�1�$& -� ���2)#���, &#, 4�&� text editor �� ��#��� 
#���+�..�� visual devalopment. 5�0�, �$�&� �!��.� �& ����� �&��$� debug �& #��(��--&�� 
��% �&� �$�&� �/&������� 1�)0�-" (.*00& (�& �"� &#�')��%0" �,0� -���*� ,0� �&� -�(�.�� 
#�0��)��� 2�2�-4��� -$&� +�0"� 2�2�-4���.  
� Data identification  
�� �"� XML -#���$ �&��$� �& (���$ �� &���+*� �& 2�2�-4�& #�% 41�� �&� ,1� ��� ��,#� 
�-3���0)� ��%�. �& markup tags #��02���$ �%� ��� #."��3��$�� �&� 1��$ �%� �& 2�2�-4�& 
0� 2��3��& �-)-&�&, -� &#��4.�0-& �& �$�&� �3���, 4�& email �& -#���$ �& �#�/��(&0��$ ��� 
#."��3��$�� #�% 1���� ��&�, 4�& #�,(�&--& &�& )�"0"� �& -#���$ �& +��� �& -"�!-&�& #�% 
�0��."0&� 0� 0%(�����-4�& #�,0�#& �&� 4�& address book �& -#���$ �& &#�0#�0�� ��� 
#."��3��$�� ��� 01����4� -� 2��%'!�0��� &#, �� %#,.��#� -)�%-&. �� �.$(���, �3,0�� �& 
2��3��& �-)-&�& �"� #."��3��$&� 41�%� #��02����0��$, -#���!� �& 1�"0�-�#��"'�!� -� 
2��3���%� ��,#�%� &#, 2�&3������4� �3&�-�(4�. 
� Inline reusability 
5�& &#, �& ��&�,���& 1&�&��"��0���� ��� XML �((��3�� �$�&� ,�� -#���$ �& �$�&� 
0%�'40��� &#, /�1���0�4� ���,�"���., �� �#�$� �$�&� �3���, 0�"� HTML -,�� -40� ��#���% 
link -� �� ���0���� 4((�&3�. 	�"� XML �0�,0�, �& 4((�&3& 0%-#���.&-+�����&� �&� 4�0� 
-#���$ �&��$� �& �& &�& "�)0�� ) �& �& ����� download &-40��. 
� �(!�!0-� 
�& XML 4((�&3& 1&�&��"�$ ���&� &#, �"� ���&�1��) 2�-) ��%�, -� &#��4.�0-& �& 41�� 
�&��$� �%��.,���& #�,0+&0" 0� &%��. �#�#.4��, �$�&� &#., �& #�&(-&��#��)0�� �&��$� 
&�&2,-"0" ��% #����1�-4��% ��,� XML �((��3�%, �&'*� ��'� �-)-& ��% �$�&� 
����'��"-4��. 

5.1.1.2 ����	 �	� XML 

#��1�%� 2��3���� ��,#�� (�& �& 1�"0�-�#��"'�$ " XML: 
Traditional data processing, ,#�% " XML ��2���#���$ �& 2�2�-4�& *0�� �& �& �#�/��(&0��$ 
0�" 0%�41��& ��#��� #�,(�&--& 
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Document-driven programming,  ,#�% �& XML 4((�&3& �$�&� containers #�% 2"-��%�(�!� 
interfaces �&� applications &#, �& )2" %#��1���& components. 
Archiving- " '�-�.$�0" (�& ��� document-driven #��(�&--&��0-,, ,#�% " ��2�1) ��,� 
component 0* ��&� (archived) *0�� �& -#���$ �& 1�"0�-�#��"'�$ &�(,���&. 
Binding, ,#�% �� DTD ) �� schema #�% #��02���$ �� -$& 2�-) XML 1�"0�-�#���$�&� (�& �& 
#&��(�� &%�,-&�& �" 0%(�����-4�" �3&�-�() #�% '& �#�/��(&0��$ ��.��� �& 2�2�-4�&. 

5.1.2 SOAP 

�� SOAP ��$ �� -�& (.*00& �#�������$&� 0� -��3) XML. ��,����&� (�& 4�& ��$-��� 0� 
XML -� -�& 0%(�����-4�", #��0%-3��"-4�" 2�-) #�% &#���.�$�&� &#, �& 0���1�$& #�% 
1���� ���&� (�& �& #���(�&3�$ � ��,#�� -��&3���� ��,� -"�!-&��� �&� �& &#�'"��%��!� �& 
2�2�-4�& &#, �& �#�$& &#���.�$�&� �� -)�%-&. 5�0� �& -"�!-&�& -#���!� �& #���41�%� ,,�� 
'4.�%�, -� �#��&2)#��� 2�-) �&� 0"-&0$& �&� � ��,#�� -��&3���� ��%� -#���$ �& +&0$ ��&� 
0� �#���2)#��� #���,��..� �#�������$&�. 	%�"'$ ��&� (�& �" -��&3��� -"�%-���� SOAP 
�& 1�"0�-�#���$�&� ��#��� &#, �& #���,��..& ��% ��&2���!�% (HTTP, SMTP ) �..�). 
5�& ��$-��� SOAP &#���.�$�&� &#,  2!� +&0��� 0���1�$& XML: �� 0���1�$� Envelope 
(3���.��) �&� �� 0���1�$� Body (0*-&). �� 0���1�$� Envelope ���-� ��&� �&� root element, 
&3�! �-#���41�� ,.& �& �..& 0���1�$& – -��&/! ��� �#�$�� �&� �� Body, �&'*� �&� 0���1�$& 
#�% &3���!� ��� ��,#� -��&3���� �& �" -��3) ��% -"�!-&���, ,#�� �� 0���1�$� Header ) 
0���1�$& 01����� -� �� namespace #�% 1�"0�-�#���$�&� (�& �� 0%��.��, ��$-��� XML. 	�� 
Header �-3&�$ ���&� �&� 0���1�$& #�% 41�%� �& ����%� -� �"� &03�.��& -��&3���� ��% 
-"�!-&���, ,#�� 6"3�&�4� %#�(�&34�. �� 0���1�$� Body #���41�� �� -)�%-& #�% '& 
-��&3��'�$ �&� -#���$ �& 41�� 2!� +&0��4� -��34�: 
> �& �-#���41�� -�& 0���� �.)0��� -�',2��, �#,�� �&� �� -)�%-& 1�"0�-�#���$�&� (�& 
&#�-&��%0-4�" �.)0" 0%�&��)0��� (RPC)  
> �& �-#���41�� 4�& (����, ��$-��� (document-style messaging), �#,�� �&� �� -)�%-& �$�&� 
(�����! 0��#�!. �&� 0� &%�) �"� #��$#��0" -#���!� �& ��2���#��"'�!� 0�� #����1,-��� 
��% -"�!-&��� �.)0��� 0%�&��)0���, &#.� '& #�4#�� � #&�&.)#�"� �& ��$0�� �� �4�% �" 
2�-) #�% '& 41�%� �� �.)0��� �&� �� #&��-����$ ��%�, �&'*� �&� �& &�&.�+�� �"� %.�#�$"0" 
�"� &#���2���#�$"0"� ��% -"�!-&��� 0�& �&��..".& #�2$&. 
	�& Web services 1�"0�-�#���!��&� -"�!-&�& SOAP #�% #���41�%� �.)0��� -�',2��. 	� 
&%�, �� -���4.� %#��1�%� ��2��� #�2$&-0���1�$& 0�� 0*-& ��% -"�!-&��� #�% -#���$ �& 
&�&34����&� 0� .�'" #�% #��4�%6&� �&�� �"� ���4.�0" �"� &#�-&��%0-4�"� -�',2�%, �& 
�#�$& '& 4#��#� �& ���0��!� &#, �"� &�1), 0� #��$#��0" #�% �& -"�!-&�& SOAP 
-��43��&� (�����! 0��#�! ��$-��& (�& �"� %.�#�$"0" %#"��0�*� .�(�0-���!. 
��& �& 1�"0�-�#��)0�� 4�&� �&�&�&.��)� ��� -�',2�%� ��,� Web service #�4#�� �& (���$ �� 
&�&.%���� #���� �$�&� &%�4�, �� #&�&-4���%� 241���&�, �� �!#�% &#���.40-&�& �#�0��43�%� 
��... �#$0"�, -,�� ,�&� &%�4� �� .�#��-4����� #&�41���&� -� 4�&� 0&3*� ���0-4�� ��,#� 
�$�&� 2%�&�,� � �&�&�&.��)� �& -#���$ �& 1�"0�-�#��)0�� 2%�&-��� ".��������4� 
%#"��0$��. 5�&� &#, ��%� #���&�1���!� 0�,1�%� ��� Web services �$�&� �� �.)0��� ��� 
-�',2�� �& -"� �$�&� 0�&���� ���0-4��� 0��� �&�&�&.��), &..� �& -#���$ &%�,� �& 
“&�&�&.!#���” 2%�&-��� ��� -�',2�%� #�% 2�&'4��� ��#���� #&�&(�(,� �&� &�&.,(�� �& 
�&.�$ &%�4� #�% 1���� ��&�. 5�0�, ,#�� �&� 0�"� #��$#��0" ��% SOAP, " .!0" #�% 
&��.�%'�$�&� 0�"� &�1���������) ��� Web services (�& �"� #���(�&3) ��� 2�&'40�-�� 
%#"��0�*� �&� ��� -�',2�� ��%�, �$�&� � ���0-,� -�&� �.."� 2�-)� ���-4��� XML #�% '& 
#���41�%� ��� #."��3��$�� 01����� -� ��#��& ".��������) %#"��0$&. �& ��$-��& �$�&� 
-��3�#��"-4�& 0�"� #���(�&3��) (.*00& WSDL. 
��& �"� #���(�&3) ��,� Web service 0� 4�& ��$-��� �"� -��3)� WSDL 1�"0�-�#���!��&� 
�%�$�� �& #&�&���� 0���1�$& XML: 
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? portType: �%�, �� 0���1�$� &�&.&-+���� �"� #���(�&3) -�&� .����%�($&� ��#��&� 
%#"��0$&� �� 4�& 0!��.� ��0��1,-���� (&#, ��� �&�&�&.��)) �&� �/��1,-���� (&#, ��� 
#&�&(�(,) -"�%-���� #�% -#���!� �& 2"-��%�("'�!� �&�� �" 1�)0" �"�. �40& 0�& #�'&�� 
-"�!-&�& 0%-#���.&-+�����&� �&� �& -"�!-&�& .�'�%� #�% #&��(���&� ,�&� �-3&�$ ��&� 
��#��� #�,+."-& �&�� �"� &��(��0" ��,� -"�!-&��� ) �"� ���4.�0" �"� &��$0���1"� 
-�',2�%. 
? message: ��"0�-�#���$�&� (�& �"� #���(�&3) ��,� -"�!-&��� �"� -��3)�  SOAP. 	�� 
0���1�$� message &#&��'-�!��&� �& 0%0�&���� 0���1�$& ��% -"�!-&��� – #�% ���-� ���&�  
parts – �&� �� �!#�� ��%�. 
? types: �%�, �� 0���1�$� +�"'� 0�"� &#&�$'-"0" ��� �!#�� #�% 1�"0�-�#���!��&� 0��� 
#&�&-4���%� ) 0�& &#���.40-&�& ��% 0���1�$�% message. �%0�&0���� �$�&� 4�&� ���0-,� 
01)-&��� XML. 
? binding: �� 0���1�$� binding ��$ �� ��� ��,#� -��&3���� #�% '& 1�"0�-�#��"'�$ (�& �"� 
&#�0��.) -"�%-���� -��&/! �&�&�&.��) �&� #&�&(�(�!. ��&.&-+���� �"� %.�#�$"0" ��,� 
portType. �&��..".& -#���$ �&� �& ��$ �� �"� ��2���#�$"0" #�% '& 1�"0�-�#��"'�$ (�& �� 
-)�%-&. 
? port: ��$ �� �" 2��!'%�0" (Uniform Resource Locator-URL) #�% '& 1�"0�-�#��)0�� � 
�&�&�&.��)� (�& �"� #�,0+&0" 0� -�& %#"��0$&. 5�0� �$�&� 2%�&�) " %.�#�$"0" ��,� 
binding. 
? service: �%�, �� 0���1�$� �-#���41�� 4�& ) #���00,���& 0���1�$& port. 
 
 
 
 
 
 
 
 
 
 
 

 
 
  
 
 

B&0��) ��(���0" ��� 0���1�$�� 0� 4�& ��$-��� WSDL 
 
�� #���(�&34� ��� Web services 0%�)'�� �&�&0��%� ���&� &%�,-&�& &#, ��#��� ��(&.�$� 
#�% #&�41�� �� #���+�..�� &��#�%/"� �&� #��(�&--&��0-�! ��%�. �#$0"� 2�� ��$ ��&� 0�"� 
&�1���������) ��� Web services � &���+)� ��,#�� -��&3���� ��,� �4����% ���-4��%. �#���$ 
�& +�$0���&� 0� �#��&2)#��� ��#�'�0$& (2� 1���� ��&� �& %#��1�� 0��� $2�� �/%#"���"�) #�% 
'& �$�&� �&� �� %#"��0$��), ��* -#���$ �& &���(��3��&� �&� �& 2�&�$'��&� -� �#����2)#��� 
��,#�. ��& #&��2��(-& �& &#�0�4..��&� -40� ".���������! �&1%2��-�$�% ) �& �$�&� 
#��0+�0�-� &#, ��#��� �/%#"���"�) �0��0�.$2��. �%�,� �/�..�% �$�&� �&� 4�&� &#, ��%� 
.,(�%� !#&�/"� ��% ���-4��%: �& �$�&� �!��." " 2�&3)-�0" �"� %#"��0$&� -� ��'� ��,#�, 
-40� ��,� �%4.����% ���-4��% #�% �& �"� #���(��3��. 
�&�,.& &%��, (�& �"� %#�0�)��/" ��,� &%�,-&��% ��,#�%  “&�&��.%6"� �&� 1�)0"�” ��� 
Web Services '& )�&� '�-��, �& ���0��$ 0�"� &�1���������) ��%� �&� " -��3) ��,� 
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�/%#"���"�) ���-4��� WSDL. 5�0� '& -#���!0� 4�&� �&�&�&.��)� &%�,-&�& �& (���$ �� 
#�! �&� -� #���� ��,#� '& 6�/�� (�& �& +��� &� %#��1�� " %#"��0$& #�% 1���� ��&� �&� #���� 
�#�.�(4� %.�#�$"0"� 41��. ��& �& Web services, &%�) " .����%�(��,�"�& #&�41��&� &#, 4�& 
0!0�"-& UDDI (Universal Description, Discovery and Integration) – 4�&� �&��.�(� &#, 
WSDL ��$-��&, #�% #&�41�� -40� SOAP .����%�($�� &�& )�"0"�, �&�&1*�"0"� �&� 
&#�0��.)� ���-4��� #�% #���(��3�%� ".��������4� %#"��0$��. 

 

5.1.3 �� WSDL �
� ��� 
�� Web Services 

� WSDL �$�&� -�& #���(�&3��) (.*00& (�& �& Web Services. ��&#&��0�� #."��3��$�� (�& 
�� interface �&� �" 0"-&0��.�($& 01����� -� �"� �.)0" ��,� Web service. �� +&0��4� 
#."��3��$�� #�% #���.&-+���� �$�&� �400����: 
? �."��3��$�� 01����� -� �� interface, #�% #���(��3�%� ,.�� ��� 2"-�0$�� 2�&'40�-�� 
.����%�($�� 
? �."��3��$�� 01����� -� ��� �!#� 2�2�-4��� ,0�� &3��� 0�& ��0��1,-��& (request) �&� 
�/��1,-��& (response) -"�!-&�& 0� &%�4� ��� .����%�($�� 
? �."��3��$�� 01����� -� �� #���,��..� #�% 1�"0�-�#���$�&� (�& �"� �.)0" ��% 
0%(�����-4��% Web Service 
? �."��3��$�� 01����� -� �"� ��#�'�0$& ��% 0%(�����-4��% Web Service  
�,.�� &�&#�!/�%-� 4�& Web Service, 2"-��%�(�!-� �� &��$0���1� WSDL 4((�&3� �� �#�$� 
2"-�0��!��&� 0� 4�& Web Service registry &%��! ��% Web Service, *0�� �� #�'&��$ clients �& 
-#���!� �& -�'�%� �"� ��#�'�0$& ��%, ��� �.)0��� -�',2�� #�% &%�, %#�0�"�$ �� �&� ��� 
��,#� -� ��� �#�$� &%�4� #�&(-&��#���!��&�. �#�#.4��, �� 1�)0��� -#���!� �& 
1�"0�-�#��)0�%� &%�4� ��� #."��3��$�� (�& �& 0%���/�%� 4�& SOAP request, ) ��#���� 
�..� �!#� request, 0!-3��& -� �� #���,��..� #�% %#�0�"�$ ��&�, *0�� �& �&.40�%� �" 
-4'�2� ��,� Web Service. 
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5.1.4 Web Service Life Cycle 

	�� &�,.�%'� 01)-& 3&$���&� ,." " �#�������$& #�% #�&(-&��#���$�&� -40� SOAP �&� " 
�#�$& #���(��3��&� �� �/)�: 

 
Web Service Life Cycle 

 
? $�#� 1: � service provider 2"-�0��!�� �� Web service 0� 4�& UDDI registry (2"-��%�($& 
��% UDDI �((��3�% �&� 2"-�0$�%0" ��% link &%��!, �&'*� �&� ��� %#,.��#�� #."��3���*� 
#�% #���(��3"�&� #&�&#���, 0�� UDDI registry). 
? $�#� 2: 5�&� ��2�&3��,-���� 1�)0�"� +�$0��� �"� ��#�'�0$& ��% Web service �&� 
.&-+���� #."��3��$�� (�& ��� ��,#� �.)0"� ��% &#, �� 2"-�0��%-4�� WSDL 4((�&3�. 
�%�, �� +)-& #���.&-+���� �� download ��% WSDL 0�� 0!0�"-& ��% 1�)0�" �&� �" 
-��&���#) ��% 0� Java class () �#��&2)#��� �.." (.*00&). �%�, �� Java interface 
.����%�(�$ ��  “proxy” 0�� #�&(-&���, Web service. 
? $�#� 3: � 1�)0�"� 1�"0�-�#���$ �� Java interface #�% &�&#&��0�� �� WSDL �� proxy 
*0�� �& ����� “bind” 0�� Web service. 
? $�#� 4: ��$1��� �� 1�)0�" #�% �&.�$ �� Web service, -� +�0" ��� #."��3��$�� #�% 
&#40#&0� &#, �� WSDL ��% 0%(�����-4��% Web service.  
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5.2 ��#�
�$� Web services �	 �	�0#���� J2EE 

� 2�&2��&0$& &��#�%/"� Web services 0� #���+�..�� J2EE #���.&-+���� �"� 4�'�0" ��� 
J2EE components ,#�� �& servlets �&� �& EJBs, ��* �� J2EE applications -#���!� �& 41�%� 
#�,0+&0" 0� &%�4� ��� %#"��0$�� -40� standard #�����,..��.  
	� -$& �%#��) %.�#�$"0", �� +&0�0-4�� 0� J2EE Web services -���4.� �&'��$ �� 4�&� �..� 
��,#� 4�'�0"� ��� business components &%�*� ��� %#"��0�*� 1��$� �& 1���&0��$ " &..&() 
��% &�1����������! -���4.�% ) ��% �*2��& ��� )2" %#&�1,���� J2EE components. ��& 
#&��2��(-&, �& J2EE components �$�&� 2%�&�, �& #&�&��'�!� (�& remote #�,0+&0" -40� 
RMI/IIOP ) &�,-" -#���$ �& ����'�!� �� %#"��0$& -40� WSDL �&� �& &��.�%')0�� � 
1����0-,� ��%� 0�4.����&� �&� .&-+�����&� SOAP-based requests �&� responses ) -"�!-&�&.  
� 2�&2��&0$& #�% &��.�%'�$�&� (�& �"� &��#�%/" Web services &#, 4�& application 
component +&0�0-4�� 0� J2EE �$�&� " &�,.�%'": 
1. �#�.�() ��% Web services platform provider, � �#�$�� #&�41�� -$& #.&�3,�-& (�& �" 
2"-��%�($& �&� �� deployment ��� Web services. 
2. ���02����0-,� ��% Web service application �&� �"� 0%-#���3���� ��%. 
 &) �#�.�() ��� J2EE components #�% &#&���$�&� �& #&�&��'�!� �� %#"��0$�� ) #�% 
1�"0�-�#���!� ��� )2" %#��1�%0�� ((�& #&��2��(-& EJBs, servlets). 
 +) �#�.�() ��% -���4.�% �#�������$&� (RPC-based synchronous ) massaging-based 
asynchronous) 0!-3��& -� �"� &#&���!-��" 0%-#���3��� ��� '�-�.��2*� components ((�& 
#&��2��(-&, Session ) entity EJBs 0�"� #��$#��0" �"� RPC-based �#�������$&� ) JMS 
applications 0�"� #��$#��0" �"� messaging-based �#�������$&�). 
 () �#�+�+&$�0" (�& �" 1�"0�-�#�$"0" ��� ��%#&�1,���� �!#�� 2�2�-4��� (�& �"� 
XML �&� Java #�% %#�0�"�$ �� �� Web services container, ,0�� &3��� 0� -���4.& RPC-
based �#�������$&�. 
3. ���#�%/" ��� Web services (��3���&� �& interfaces #�% &#&���!��&� (�& �"� #�,0+&0" 
0�& 2��3��& components ((�& #&��2��(-& EJBs, servlets �&� JMS applications). 
&) ���#�%/" ��� J2EE components (�EJBs, servlets �&� JMS applications) #�% &#&���!��&� 
�&� #�&(-&��#�$"0" ��% deployment &%�*� -40& 0� 4�& J2EE container.  
+) .�#�$"0" ��� SOAP message handlers. 
4. 	%�&�-�.,("0" ��� &#&���!-���� components 0� -�& 0%(�����-4�" -��3) (" �#�$& 
�&'��$ ��&� &#, �� Web services platform provider) �&� 2"-��%�($& -� +�0" &%�� ��,� 
deployable EAR. 
5. �/4�&0" ��� Web services components, �&� �2�&$���& ��� -�',2�� �&� ��� ��-*� ��%�, 
�&� #��0&�-�() ��%� 0��%� �!#�%� 2�2�-4��� #�% %#�0�"�$ �� " Web service #.&�3,�-&. 
6. ��&(-&��#�$"0" ��% deployment ��� Web service components -40& 0�� Web service 
container �&� 2��'�0" &%�*� 0� remote clients (-� +�0" ��� 2�0-�!0��� ��% &#&���!-���% 
#�����,..�%, ,#�� �& HTTP �&� SMTP). 
7. �"-��%�($& ��� test clients (�& �"� #�&(-&��#�$"0" �.)0"� ��� )2" deployed Web 
services. 
�&�&(�&3) �&� 2"-�0��#�$"0" ��% Web service 0� WSDL 4((�&3�. 

5.2.1 J2EE Components �� Web services  

To J2EE #���+�..�� #&�41�� component-based Java applications &��/���"��� #.&�3,�-&� -� 
#�..� #.������)-&�& ,#�� " &03�.��&, �.�-���0", ��(&.�$& 2�&1�$��0"�, 2%�&�,�"�& 
-��&3���� -��&/! 2�&3������*� %.�#��)0��� �&� &/��#�0�$& ��� applications #�% 41�%� 
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($��� deployed. 	� (����4� (�&--4� #��02���$ ���&� �& &�,.�%'& components �& �#�$& 
+�$0����&� 0� 2�&3������� .�(��� 0��*-&�&: 
� JavaServer Pages (JSP) �&� Java Servlet-based components .����%�(�!� �� Web 
components #�% ��41�%� 0�� Web/Servlet container ��% J2EE server. 
� Enterprise JavaBeans (EJBs)-based components #�% .����%�(�!� �� business ) persistence 
components #�% ��41�%� 0�� EJB conatinet ��% J2EE server.  
� JDBC (Java Database Connectivity) �&� J2EE connector architecture-based components 
#�% .����%�(�!� �� �� 0��*-& ���#�$"0"� ��% J2EE server (�& �"� ��0�-���0" ��� 
�3&�-�(*� �"� +�0"� 2�2�-4��� �&� ��� #."��3���&�*� 0%0�"-���� �"� �#�1�$�"0"�. 
�� +&0��4� 2�&3��4� -��&/! ��� J2EE components �&� ��� #&�&2�0�&�*� J2EE �3&�-�(*� 
�$�&� ,�� �& J2EE components -��&3�� ���&� �&� ($����&� deployed 0� 4�&� J2EE application 
server 0!-3��& -� �" J2EE #��2�&(�&3). �%�� �& components �& 1���$ ���&� ��#���� 
%#"��0$�� ��% J2EE server (sunchronization, multithreading �&� connecting pooling). 
�#�#.4��, " %.�#�$"0" ��% J2EE server #&�41�� 2��3���� 2%�&�,�"��� ,#�� " �-&2�#�$"0" 
(clustering), � 0%�����0-,� �&� �� connection pooling. �� �.$(���, " &��#�%/" Web services 
&#, J2EE-based applications &#&���$ �"� %.�#�$"0" components 1�"0�-�#��*��&� J2EE 
component APIs, ,#�� EJBs �&� servlets, �& �#�$& 0�" 0%�41��& ($����&� deployed -40& 0�� 
#���+�..�� ��% J2EE container, �� �#�$� �#���4#�� �" 2"-��%�($& �&� �� deployment ��� 
SOAP-based proxy interfaces. 
�& +)-&�& #�% &��.�%'�!��&� (�& �" 2"-��%�($& Web services &#, 4�& J2EE-based 
application component �$�&� �& �/)�: 
�) ���  *� Service provider 
1. �� J2EE component #�% 41�� ($��� deployed 0�� #���+�..�� ��,� application server 
��0�-&�*���&� �� service-oriented interface -40� SOAP �&� �&�,#�� ($���&� deployed 0� 
4�& Web Service #���+�..��. 
2. �� #���(�&34� 0� -��3) WSDL %#"��0$&� #�% #&��(���&� �&� +�$0����&� 0�� Web 
services #���+�..�� 1�"0�-�#���!��&� &#, ��%� service requestor clients �� �#�$�� 
2"-��%�(�!� -� �" +�)'��& ��� #&�&#��� #���(�&3*� SOAP-based client interfaces. 
3. �& APIs �&� �& WSDLs 1�"0�-�#���!��&� (�& 2"-�0$�%0" ��� %#"��0�*� 0� 4�& UDDI 
registry (public/private). 
�) ���  *� Service Requestor 
 1. O� service requestor clients 2"-��%�(�!� SOAP-based client interfaces 
1�"0�-�#��*��&� ��� WSDL-based #���(�&34� #�% #&�41�� � service provider. 
 2. � service requestor -#���$ �& �#�.4/�� �#��&2)#��� (.*00& (�& %.�#�$"0" ��� 
client interfaces, &..� #�4#�� �& 1�"0�-�#��)0�� SOAP (�& �"� �#�������$&. 
 3. �%�� �& client interfaces �&�,#�� 1�"0�-�#���!��&� (�& �"� �.)0" ��� service 
provider-deployed %#"��0�*�. 

5.3 1�������� 

��& �"� #�&(-&��#�$"0" ��% Web Service '& 1�"0�-�#��)0�%-� ��� Application Server 7 ��  
��� J2EE application server, � �#�$�� 41�� 2%�&�,�"��� #�% �#���4#�%� �" 2"-��%�($& �&� �� 
deployment ��� Web Services &#, �& %#��1���& J2EE components �&� #���.&-+���� 4�& 
#���+�..�� &��#�%/"� (IDE) (�& �" 2"-��%�($& �&� �� testing ��� Web Services. �#�#.4��, 
�#���4#�� �" 2"-��%�($& �,0� SOAP-based service-oriented interfaces &#, �& J2EE 
components ,0� �&� Java-based clients #�% '& -#���!� �& �&.�!� �& Web services. �4.��, 
#&�41�� serializer �&� deserializer �.�0��� #�% -��&��4#�%� �"� XML 0� Java 2�2�-4�&. �� 
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+�0" 2�2�-4��� (�& �"� &#�')��%0" �&� �"� &�& )�"0" #."��3���*� 1�"0�-�#���!-� �"� 
Pointbase. 

5.3.1 ��#�
�$� 
�� Web Service Provider 

�& +)-&�& #�% &��.�%'�!-� �$�&� �& �/)�: 
1. 	1�2�&0-,� �"� �3&�-�()� �&� �"� &��.�%'$&� ��� (�(��,���. 
2. �(�&��0�&0" ��% J2EE #���+�..����� &��#�%/"�, 0%-#���.&-+&��-4��� 

��� +�+.��'"�*� -� ��� �.�0��� #�% &#&���!��&�. 
3. 	1�2�&0-,� �"� +�0"� 2�2�-4��� -� ��%� #$�&��� #�% 1���� ���&� (�& �"� 

�3&�-�(). 
4. .�#�$"0" ��� J2EE components, ��� �.�0��� XML, ��� #������ �"� 

+�0"� �.�.�. 
5. ���#�%/" �&� testing ��� J2EE components �&� �..�� �.�0���. 
6. �&�&(�() ��� SOAP-based service-oriented interfaces �&� ��� WSDL 

#���(�&3*�. 
7. Deployment ��� components �� Web services 0��� server. 
8. �"-��%�($& test clients �&� 2���-) ��% service. 
 

5.3.2 ��#�
�$� 
�� Web Service Requestor 

�$& &��.�(" -� �"� #&�&#��� 2�&2��&0$& &��.�%'�!-� (�& �" 2"-��%�($& ��� service 
requestor clients �� Java proxies: 

1. �(�&��0�&0" ��% �&��..".�% #���+�..����� &��#�%/"�. 
2. �"-��%�($& ��,� test client directory �&� ��� �&��..".�� Java-based client             
bindings. 
3. Compile ��� #&�&(*-���� &�1�$��. 
4. Testing �"� �3&�-�()� ��% client. 

�� +�0" .��#,� �& #&�&#���, 2"-��%�()0&-� 2��3���� -�',2�%� #�% -#���$ �& �&.40�� � 
1�)0�"� -40� Web service. �&�&2��(-&���� #&�&'4��%-� 0�" 0%�41��& 2!� &#, &%�4�. 
� #�*�" -4'�2��, " �#�$& �&.�$�&� �� getUserDetail, -&� �#�0��43�� �& 0���1�$& ��% 
1�)0�", �� username ��% �#�$�% 0%-#."�*��%-� 0�� �&��..".� #�2$�, �&'*� �$�&� �� 
,��0-& -� �� �#�$� �&.�$�&� " -4'�2��. H 2�!���" -4'�2��, " getCalendars, -&� ��"-��*��� 
(�& ��� "-���.�(�&�4� �((�&34� ��% ���0���� 1�)0�" -� +�0" �� username ��% �&� #�.�.  
� web 0�.$2& #�% +.4#�� � client �&� -40� �"� �#�$&� 41�� �" 2%�&�,�"�& �& .�+�� ��� 
#."��3��$�� #�% �#�'%-�$ -� +�0" ��� 2!� #&�&#��� -�',2�%� �$�&� " �/)�: 
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����.*��&� .��#,� �"� #&�&#��� 2�&2��&0$& -� ,��0-& �� username nero, thrilos &��$0���1& 
�&� #&�*��&� �� “invoke”, 4�& SOAP -)�%-& &#�0�4..��&� 0��� server, �� �#�$� 
-��&��4#��&� 0� �.)0" �"� &��$0���1"� -�',2�%. 5�0�, �&.*��&� �"� #�*�" -4'�2� 
+.4#�%-� �& 0���1�$& ��% 1�)0�" nero, ��* -� �"� �.)0" �"� 2�!���"� -�',2�% 
�#�0��43��&� 4�& collection &#, ��� "-���.�(�&�4� �((�&34� ��%, ,#�� 3&$���&� #&�&����: 
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	�� 0"-�$� &%�, 0"-��*��%-� ,�� -40� ��% link View Soap Request/Response 41�%-� �" 
2%�&�,�"�& �& 2�!-� �� SOAP -)�%-& #�% &#�0�4..��&� 0��� server. 5�0�, (�& �"� #�*�" 
&#, ��� -�',2�%� #�% �&.40&-� #���!#��� �� �/)�: 
 

UserDetail UserDetailServ(String string_1) 
 

SOAP Request/Response 
 

****************** 
Request 

Content-Type: text/xml; charset="utf-8" 
Content-Length: 566 

SOAPAction: "" 
<?xml version="1.0" encoding="UTF-8"?>  

<env:Envelope xmlns:env="http://schemas.xmlsoap.org/soap/envelope/" 
xmlns:xsd="http://www.w3.org/2001/XMLSchema" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xmlns:enc="http://schemas.xmlsoap.org/soap/encoding/" xmlns:ns0="urn:TheService/wsdl" 

xmlns:ns1="urn:TheService/types" xmlns:ns2="http://java.sun.com/jax-rpc-ri/internal" 
env:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"><env:Body><ns0:UserDetailServ><
String_1 xsi:type="xsd:string">nero</String_1></ns0:UserDetailServ></env:Body></env:Envelope>  

 
Response 

Content-Type: text/xml; charset="utf-8" 
Content-Length: 566 

SOAPAction: "" 
<?xml version="1.0" encoding="UTF-8"?>  

<env:Envelope xmlns:env="http://schemas.xmlsoap.org/soap/envelope/" 
xmlns:xsd="http://www.w3.org/2001/XMLSchema" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xmlns:enc="http://schemas.xmlsoap.org/soap/encoding/" xmlns:ns0="urn:TheService/types" 

xmlns:ns1="http://java.sun.com/jax-rpc-ri/internal" 
env:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"><env:Body><ans1:UserDetailServR

esponse xmlns:ans1="urn:TheService/wsdl"><result 
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href="#ID1"/></ans1:UserDetailServResponse><ns0:UserDetail id="ID1" 
xsi:type="ns0:UserDetail"><password xsi:type="xsd:string">nero</password><isgroup 

xsi:type="xsd:int">0</isgroup><telephone1 xsi:type="xsd:string">6944732875</telephone1><address 
xsi:type="xsd:string">6".����% 179</address><telephone2 

xsi:type="xsd:string">21062</telephone2><birthdate xsi:type="xsd:dateTime">1981-07-
13T21:00:00.000Z</birthdate><work xsi:type="xsd:string">����"�)�</work><country 

xsi:type="xsd:string">�..�2&</country><surname 
xsi:type="xsd:string">	��%�4�"�</surname><postcode 

xsi:type="xsd:string">18535</postcode><description xsi:type="xsd:string" xsi:nil="1"/><lasttime 
xsi:type="xsd:dateTime">2004-09-29T16:47:22.500+03:00</lasttime><username 

xsi:type="xsd:string">nero</username><email 
xsi:type="xsd:string">vscouteris@hotmail.com</email><name 

xsi:type="xsd:string">
&((4."�</name><city 
xsi:type="xsd:string">����&���</city></ns0:UserDetail></env:Body></env:Envelope>  

****************** 

 
�� -)�%-& SOAP &#&��$ ��&� &#, �� SOAP Request �&� �� SOAP Response. �&'4�& &#, 
&%�� &#���.�$�&� ,#�� 3&$���&� &#, �� “SOAP Enveloppe”, �� �#�$� �$�&� �� root element 
��% -"�!-&��� �&� 2".*���&� ��: http://schemas.xmlsoap.org/soap/envelope/ (�& �& �$�&� 
4(�%��, ��* 2��3��& encoding styles -#���!� �& #��02����0��!�, 0!-3��& -� �& �#�$& '& 
#&�&0�&'�!� �� �!#�� 2�2�-4��� #�% #���.&-+���� �� -)�%-&. �� SOAP Envelope 41�� �� 
#&�2$ ��% �� SOAP Body, �� �#�$� -� �" 0���� ��% #���.&-+���� &#&�&$�"��� #."��3��$�� 
01����� -� �� -)�%-& #�% #�4#�� �& (���$ �� � #&�&.)#�"� ��%. 5�0�, ,#�� 3&$���&� �&� 
#&�&#���, #��02���$ ��&� 0� &%�, �� �$2�� �"� #."��3��$&� #�%  "��$�&� ) �#�0��43��&� 
�&'*� �&� �& &#&�&$�"�&  XML 2�2�-4�& #�% &#���.�!� �-)-& ��% -"�!-&���. 
	�" 0%(�����-4�" #��$#��0" .��#,� #&�&�$'��&� �� username ��% 1�)0�" -� +�0" �� �#�$� 
'& &�& "�"'�!� �� 2��3���� #."��3��$��, ,0�� &3��� 0�� SOAP Request, ��* ,�&� 
#�,����&� (�& �� SOAP Response, 0�� SOAP Body #���.&-+�����&� �& 0���1�$& #�% 41�� 
 "�)0�� � 1�)0�"� -40& &#, �� request #�% #�&(-&��#�$"0�. 
.4#�%-� .��#,� ��� 
#."��3��$�� #�% %#��1�%� 0�" +�0" ��% 0%0�)-&�,� -&� 01����� -� �� 1�)0�" nero. 
�&�� ��� $2�� ��,#� #&�&'4��%-� �� SOAP message #�% &3��� 0�" -4'�2� getCalendars. 
To SOAP Request/Response �,��, -� 2�2�-4�� ,�� &�& "��!-� ��� "-���.�(�&�4� �((�&34� 
��% 1�)0�" thrilos �&� #�.�, �$�&�: 
 

Collection getcalendarserv(String string_1) 
 

SOAP Request/Response 
 

****************** 
Request 

Content-Type: text/xml; charset="utf-8" 
Content-Length: 571 

SOAPAction: "" 
<?xml version="1.0" encoding="UTF-8"?>  

<env:Envelope xmlns:env="http://schemas.xmlsoap.org/soap/envelope/" 
xmlns:xsd="http://www.w3.org/2001/XMLSchema" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xmlns:enc="http://schemas.xmlsoap.org/soap/encoding/" xmlns:ns0="urn:TheService/wsdl" 

xmlns:ns1="urn:TheService/types" xmlns:ns2="http://java.sun.com/jax-rpc-ri/internal" 
env:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"><env:Body><ns0:getcalendarserv><

String_1 
xsi:type="xsd:string">thrilos</String_1></ns0:getcalendarserv></env:Body></env:Envelope>  

 
Response 

Content-Type: text/xml; charset="utf-8" 
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Content-Length: 571 
SOAPAction: "" 

<?xml version="1.0" encoding="UTF-8"?>  
<env:Envelope xmlns:env="http://schemas.xmlsoap.org/soap/envelope/" 

xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

xmlns:enc="http://schemas.xmlsoap.org/soap/encoding/" xmlns:ns0="urn:TheService/types" 
xmlns:ns1="http://java.sun.com/jax-rpc-ri/internal" 

env:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"><env:Body><ans1:getcalendarservR
esponse xmlns:ans1="urn:TheService/wsdl"><result xsi:type="ns1:vector" 

enc:arrayType="xsd:anyType[3]"><item href="#ID1"/><item href="#ID2"/><item 
href="#ID3"/></result></ans1:getcalendarservResponse><ns0:CalendarDetail id="ID1" 

xsi:type="ns0:CalendarDetail"><date_when xsi:type="xsd:dateTime">2004-08-
10T15:30:00.000+03:00</date_when><importance xsi:type="xsd:int">2</importance><owner 
xsi:type="xsd:string">thrilos</owner><description xsi:type="xsd:string">:3�/" Rivaldo 0�� 

����2�,-��</description><id xsi:type="xsd:int">15</id></ns0:CalendarDetail><ns0:CalendarDetail 
id="ID2" xsi:type="ns0:CalendarDetail"><date_when xsi:type="xsd:dateTime">2004-09-

22T21:45:00.000+03:00</date_when><importance xsi:type="xsd:int">3</importance><owner 
xsi:type="xsd:string">thrilos</owner><description xsi:type="xsd:string">�(*�&� Champions 

league</description><id xsi:type="xsd:int">41</id></ns0:CalendarDetail><ns0:CalendarDetail 
id="ID3" xsi:type="ns0:CalendarDetail"><date_when xsi:type="xsd:dateTime">2004-09-

27T09:00:00.000+03:00</date_when><importance xsi:type="xsd:int">2</importance><owner 
xsi:type="xsd:string">thrilos</owner><description xsi:type="xsd:string">�����"���, 

0%-+�!.��</description><id 
xsi:type="xsd:int">42</id></ns0:CalendarDetail></env:Body></env:Envelope> 
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