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ODMG 
T h e  Ob j e c t  Da t a b a s e  

S t a n d a r d  
• 
#%��� �5���(4'67� �(���

• 
#81��������!1 1 ���"��/�/���� � ��9"*��:;9"<0=��! ����������!1�>�9"�@?

• 
9"<0=��! ��A2����! !� &��  !��� � �(�CBD���'/(4��0/���EF9"*BG>�9"<0=��! ��
��0&�� ��� � � �(�HBD���'/(4��0/��0?I�J9K#%LM>�9"<0=��! ��N#%��� ���5 �O����'/��
LP�(������� ?

• 
9*Q"B$E(9"<0=��! ��3Q"4�����RSBD���'/(4��0/��

• T�U3U�V � ����� �'/

• 
2����!1 1 � �!1 W V � ����� �'/

• X ��+'� V � ����� �'/

• T �(�'& �5�(��� �� !�(��� 1��������!1 1 ���"��/�/���� � ��9"��:

• 
9" V �Y2����!1 1�. ����<�� ����� �"9"��:;9"Z V
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L o  s t a n d a r d  ODMG:  S c o p i  
♦ [ ��������� � ���5�\���]���5��/���� � ���5�\������1 �  !�067� �(���^ �O��_���',�,-�����
&��(�������-,-�`,84���� &%&����5����� �� V �Y2��(�5� ����� ��� ���0/�1 ����/�/���� � � a

• [ �5�(� �067� �(���b���0/�1 �c� ��+'�7,8� � ������� �c� �d,-��& � eS���5�����S������� �
���0/�1 ��4�� ����� � f

• 
�5� �(4'67� �(���g���!1 1 �h��� �����������'67�h���i4��j,-� �'/���1 �
���5���(4�� � �(�5�"���� V �Y23f

• 
� �� !�(�5�0/�/�� ��������� ���!�S4����b,8+'� 1 4������� !�(������� � � � +'��a
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ODMG:  Ob j e c t  Da t a b a s e  
Ma n a g e m e n t  Gr o u p  

 

♦ 
�����5 !��� �;���0/�1 �S9*9" V �Y2k� �k ��5�7,- !� � �l���!1 1�. � ��� 67� �;���0/�1 �
�������`m�nb>����$�����������'o'nS��� 1 � �(������������1 1 ���5�����!1�mPp0q��" !� �5 !�
p�p!r���� 1 � �(���D���D����1 1 ���5�c���!1Kp0m�m�s�qc !�(�t4��������5��+'� ,-� �(���b���
p7a sS<�� 1 � �(������������1 1 ���5�����!1'o'n�n�n�?-f

♦ u ,�,-�� !� �067� �(���!qv&��(������� �w���!1xp0m�mPp0qY���!�Y���5���(4�� � �(�5�]���
9*9" V �Y2PES2�4��32���& � q�2�R(<��7,-�!q u*yczbyxV �!1 1*BD��<`,-q [ �����
2���& � eS���5�!q{:K����2�� �(���|2�R',8� ���},-qh~����-,-������9"<0=��! ��
y �! �O�����1 ��/(R�q�9"<0=��! �� � +'� � R�qt����eS1 ��� � [ �! �W'���5��q�)*��� ����� �!q
�@# y Z���q�9$� y 9�2�q�a a a a
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L o  s t a n d a r d  ODMG 
Definizioni di base 

 

♦ 
#�,-� ,8� �����Y����<��7,-�Y���v����� �v�!�\��/�/���� � �v�7,8� �������(���\1 �
& 4��'67� �(���!1 � � ��.`���!�`1 � �'/(4��0/�/����������5��/(�5�������067� �(���"�(�5� ����� ��� �
�0/�1 ����/�/���� � ��> T�U3U q�2����!1 1 � �!1 W'q X ��+'�0?��!1S&�� ���@���*&��(����� �5�
4����d !�(����1 ��� �t !�����! !� � ��."�������5��/(�5�������067� �(���t���!1 1 ��<��7,-�
��������� � a

♦ 
B$. ������1 �  !�067� �(���}�}1 �b<��7,-�}��������� �� !�(����� +'� ���(���t1 �d,8� �7,�,-�
�������!1 1 �����!������� ��E��������� !�����  !�!ql,8� ��4�� � 4��5������� ����� 4P.
����� 4��5�!1 � q���� /�1 � �(�N������4�� ����� <�� 1 � � ��.����5� 4`,-��<�� 1 � � ��.x���!1
 !�����  !��a
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L o  s t a n d a r d  ODMG 
Definizioni di base 

♦ 
9*1 � �5���!1 1 �S� �5�!��� 67� �(���!1 �c !���5��� � ���5� ,8� �  �O������!�c,-� ,8� �����P���3<��7,-�
���l����� �l>� !�(��� �5��1 1 �N���!1 1 �x !�(�� !�(���5���'67�!qt� ��� �����5��/��067� �(��� q
,-�!1 +'��� �0/�/�� �_���5� ���5� ,8� � ����?]1 ��<��7,-�l���l����� �l�!�N��/�/���� � �
&��(����� ,- !�(���^4�1 � ���5� �(�5�} !�����! !� � ��. q����(���5� ,- !�(��� �5��<�� 1 �����!1 1 �
<��7,-����������� �l�5�!1 �067� �(���!1 ��Ed��+'��1 4'67� �(������� �������  !�����!1 1 �
,- �O������}�!�d�0/�/�� �(������������� �d���!1 1 �}� ,8� ���'67�!qc� ��� �����5��/��067� �(���
����+'� /��067� �(���!1 � q*+'���-,-� �(��� �'/^���0/�1 ����/�/���� � � q�,84������(��� �k�!1 1 �
<��7,-�}���D����� �D��� ,8� �5� <�4�� � ��a`BD�����0/�/�� �(�$������� �����!1 1 ��<��7,-�D���
����� �b�(�5� ����� ��� �v�0/�1 �b��/�/���� � �����',�,-�(���^�7,�,-���5��� ��� �����5��/���� �
 !�(��4���2�Q"B;,8� ���������5���b,-�(����� ��/(�5�!�������P ��5�!���5����/�/���� � �
,84�1 1 ��<��7,-�"��������� �����5�(+'����� ����� ������<��7,-����������� ���5�!1 �067� �(���!1 � a
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L o  s t a n d a r d  ODMG 
R el azioni c on al t r i p r og et t i 

di st andar d 
♦ 
9"*��:k,-��&��(�����*,84'/�1 �3,5&��(�867�`���3,8� ���������5��� ��� �5�"��� &%&����5����� �
���5�!�!qv�!1v&�� ���w���v&��(����� �5��4����w !�(�� !� ,-�N,8���! !� &��  !�������
���5��/���� � ���5�b������1 �  !�067� �(�������P<��7,-����������� �c !�(�t1 � �'/(4��0/�/��c���
���5��/(�5�������067� �(���"�(�5� ����� ��� ���0/�1 ����/�/���� � ��E

• 
<��7,-����������� ��>52�Q"B�?

• 
,-� ,8� �������(�5� ����� ��� ���0/�1 ����/�/���� � ��>�9"��:"?

• 
1 � �'/(4��0/�/��3�������5��/(�5�������067� �(���*�(�5� ����� ��� �3�0/�1 �3��/�/���� � �
> T�U3U q�2����!1 1 � �!1 Wb� X ��+'�0?-a

♦ 
9"*��:\���(����.��0&%&�� 1 � ��� �]�@�(�8/������ 6!67�067� �(���*���067� �(���!1 ���
� ��� �������067� �(���!1 ������,8� ���������5��� 6!67�067� �(����> u ��2'#8qI9�2'#�?-a
Z"�!1 �067� �(���� !�(�^�� !�(��� � ��� � u ��2'#b���(�So]>52�Q"B�?8q$��� X p0s
> T�U3U ?8q���� X o'nw>52����!1 1 � �!1 W�?Y�����(���w>�9"<0=��! ����������!1 ?
 !�(���" !�(��1�. 9"<0=��! ����������0/����������3:$�5�(4���>�9"��:"?-a
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 L o  s t a n d a r d  ODMG 
I  c o m p o n e n t i  

♦ 
9"<0=��! ����������!1 q(<��7,-��� �b,84�1 1�. 9"��:;�(<0=��! ����������!1 f

♦ 
9"<0=��! ��l��0&�� ��� � � �(�wBD���'/(4��0/��!q�<��7,-��� �N,84�1 1�. 9"��:�#%*B
>%#%��� ���8&��! !����0&�� ��� � � �(��BD���'/(4��0/��0?-f

♦ 
9"<0=��! ���Q"4�����RMBD���'/(4��0/��!qI&��(������� �h,84{2�Q"BDq\�����
1�. �0/�/�� �(������������� ���"1�. � ��� �����5��/��067� �(���"����<��7,-����������� � f

♦ T�U3U�V � ����� �'/3E����0&�� ��� 67� �(���]���b4�� T�U3U 9"�lB�>�9"<0=��! ��
������� ��4�1 ��� � �(��BD���'/(4��0/��0?8q`���`4�����,-� ��� �7,�,-� T�U3U ������9"*B
�����3���! ! !����� ,8���3������� ��+'�� !���5��9*Q"Bv�K�������(�����5�067� �(���P,84
<��7,-����������� ����� �5���`,-�067� �(��� f

♦ 
2����!1 1 � �!1 W V � ����� �'/3E@1 �0/������;����������� �'/I& �5�N9"*B��
2����!1 1 � �!1 Wb> <��7,-��� �b,84�1 1�. 9"��:k2����!1 1 � �!1 W V � ����� �'/�?-f

♦ X ��+'� V � ����� �'/3E(1 �0/������������������ �'/�& �5�"9"*B�� X ��+'��a
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ODMG 
A r c h i t e t t u r a  d i  u n  ODB MS   

 
 

Application
Source in PL

Declaration in
ODL or PL ODL

Database

Declaration
Preprocessor

PL Compiler

Application
Binary

ODBMS
Runtime

Linker

ODBMS
Runtime

Running
Application

metadata

data access
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I l  m o d e l l o  a  o g g e t t i   
ODMG Ob j e c t  Mo d e l  ( OM)  
B$.�9"*��:�9"<0=��! ����������!1$,8���! !� &��  !���� !�',8� ��4�� � ��,84������(��� ��� �
����4���9" V �Y2PE

♦ 
1 �����5� ��� � � +'�����N<��7,-��������1 �J�������!1 1 �067� �(�������!1 1 �
� �'&��(�����067� �(���k,-�(����1�. �!���`�7    ��>��(<0=��! �� ?��N� 1;¡ �7    �0¢¤£'¡ �
>�1 � � ���5�!1 ?-f*��/(������/�/���� � �YO��d4��k� ������� � &��  !��� �(�5�d4����  !��a�)*�
1 ��� � ���5�!1 �����(��O��"� ������� � &��  !��� �(�5��a

♦ 
1 �v,8� ��� ������4��Y��/�/���� � ����."���0&�� ��� � �����!��+'�!1 �(�5�$�7,�,-�0/(����� �
�����P4���� �`,-� �����"����¥D¢0�8¥D¢0¦ �7  £"§�> ���5�(������� R�?-a

♦ 
BD�����5�(���5� ��� ��.����',�,-�(���� !�(�`,-� ,8� ���5��� ��£'    ¢0¦ ¨�©�  ¦
>���� � �5� <�4�� �0?x���!1 1�. ��/�/���� � ��,8� �7,�,-�ª��� ��¢¤�7¡ £�«7¦ �(¬�¦
> �5�!1 ��� � �(�`,8O�� �`,5?d& �5�]1�. ��/�/���� � �� !�(�`,-� �����5��� ���!���!1 � �5�
��/�/���� � � a�#�+'�!1 �(�5�����!1 1 �]���5�(���5� ��� ��.�����4�����/�/���� � �
4`,84��!1 ������� �" !����<�� �����S���!1�� ��������a
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I l  m o d e l l o  a  o g g e t t i   
ODMG Ob j e c t  Mo d e l  ( OM)  
♦ 
� 1" !�(�����(��� ��������� ������4��v��/�/���� � �@��.$���0&�� ��� � �@��� � �5��+'���-,-�
4��v� �`,-� ���������$�(�����5�067� �(���$ �O������',�,-�(���l�7,�,-���5���7,-�0/(4�� � �
,84�1 1�. ��/�/���� � ��������������� �"�����7,�,-��a

♦ 
��/�/���� � �K�t1 ��� � ���5�!1 �K,-�(���� !��� �0/��(�5� 6!67��� �"��� � �5��+'���-,-��� 1"1 �(�5�
  ¦ ¥���> � R(���0?-a y 4�� � ��/�1 ���!1 ��������� �����P4��d����� ��� � ����O���������1 �
,8� �7,�,-��/�����������_®�  £'  ¦�>8,8� �7,�,-�����5�(���5� ��� ��. ?���4��
¯ �(°P¥���¢�  £�°*�!¬'  �@> <���O���+'� �(�8?� !�(��4����t>�1 �v,8� �7,�,-�@� �`,-� �����
�����(�����5�067� �(��� ?-a�)*����/�/���� � ����.�,8���7,�,-������� � ��� �`,8� ���'67�
>�� �`,8� ���� !�0?c���!1`,84��S� � ����a

♦ 
4�����¨�£�®¤��±�¦�±�£'  ¦�� �����0/��06!67� ������/�/���� � � q���<�� 1 � � ��������1 �$�!�
�7,�,-���5�Y !�(����� +'� ,-��������� 4P.�4�� ����� ���!��������1 �  !�067� �(��� aK)*���
<��7,-�*���3����� �²,-�`&��(�����S,84b4�����,- �O������!q'���0&�� ��� � �b� �}9"*BDq'�
 !�(��� � ������� ,8� ���'67�����!1�� � �������0&�� ��� � ����� � �5��+'���-,-�l1 �@,- �O�������a
BD�;,- �O�������>�1 ��/��  !��?����!1 1 �t<��7,-�����K����� �K��.K����� � �v���� �O��
������1 �  !��� � �(�P. ,D�(<0=��! ����������!1 a
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I l  m o d e l l o  a  o g g e t t i  
ODMG Ob j e c t  Mo d e l  ( OM)

Tipi e classi 
♦ ³*´tµ ¶ ·�¸}¹�ºP»!¼(½�¾�¼'¿8À ¼�Á�Â*Ã�´�Â*Ä ·�Å!Æ�¶ Ç(¶ Æ!È�Å0Ä�µ Å0É¤Ê�È�¹�Á�Â*Ã�´�Â
¼S¾�Ë ÃPº`¶ ÌP·�Í Å!Ì*Å!Ê'µ È�Î7¶ ¸(Ê�¶ Ï

♦ Ð�·�Å!Æ�¶ Ç(¶ Æ!È�Å0Ä�µ Å0É¤Ê�È

• ¶ Ê'µ Å0É Ç7È�Æ!Å�ÑDÁ�¹0Ò�Ë ´�Ë ¿-»!¹�Ó ¹�¼(¾�¹�Ô5Â0Õ7Ë ¼(´�Ë�Ö8¸8·�Å0É¤È'µ ¶ ¸(Ê�×S»�Ø�¹
¾�¼'¿�¿-¼(´�¼�¹7¿�¿-¹�Ô5¹"Ë ´�Ù'¼�»!Â�À ¹K¿8Ã�Ó Ó�º ¼�Ú�Ú�¹�À À ¼�Á�Ë�Û(Ã�¹!Ó�À Ë ¾�¼�Ï

• Æ7Í È�Ä�Ä�Ñ(Á�¹0Ò�Ë ´�Ë ¿-»!¹"Ó ¹"¼(¾�¹�Ô5Â0Õ7Ë ¼(´�Ë�¹"Ó ¼b¿8À Â�À ¼�Á�Ë�Ã�´�À Ë ¾�¼�Ï

• Í ¶ µ Å0É¤È'Í²Ü�Å Ç(¶ Ê�¶ µ ¶ ¸(Ê²Ñ�Á�¹0Ò�Ë ´�Ë ¿-»!¹�¿-¼�Ó ¼}Ó ¼�¿8À Â�À ¼}Á�Ë`Ã�´}À Ë ¾�¼
Á�Ë�Ó ¹�À À ¹�Ô5Â!Ó ¹�Ï
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Il modello a oggetti 
O D M G  O b j ec t M odel ( O M )

Tipi e classi 
♦ ³*´Pº ¶ ÌP·�Í Å!Ì*Å!Ê'µ È�Î7¶ ¸(Ê�Å�Á�ËwÃ�´�À Ë ¾�¼�»!¼(´`¿-Ë ¿8À ¹�Á�Ë�Ã�´�Â
É¤È-·�·DÉ¤Å0Ä¤Å!Ê'µ È�Î7¶ ¸(Ê�Å�¹�Á�Ë^Ã�´JË ´`¿-Ë ¹�½�¹IÁ�Ë^Ì*Å7µ ¸(Ü�¶ ÏvÝDÂ
Ô5Â�¾�¾�Ô5¹7¿-¹�´�À Â0Õ7Ë ¼(´�¹S¹�º`Ã�´�Â�¿8À Ô�Ã�À À Ã�Ô5ÂSÁ�Â�À Ë Þ'Ã�´}½�¹�À ¼�Á�¼}¹�º`Ã�´
»!¼(Ô�¾�¼�Á�Ë�¾�Ô5¼�»!¹!Á(Ã�Ô5Â�Ï

• ß"º`¾�Ô5¹7¿-¹�´�À ¹KÃ�´�ÂKÙ'Â�Ô5Ë Â�à�Ë Ó ¹*Á�Ë�Ã�´�À Ë ¾�¼�¼(¾�¾�¼(Ô�À Ã�´�¼�¾�¹�Ô
¼�Ú(´�Ë�¾�Ô5¼(¾�Ô5Ë ¹�À Â�º�»�Ø�¹"Á�¹7¿-»�Ô5Ë Ù'¹"Ó ¼b¿8À Â�À ¼�Á�Ë�Ã�´�À Ë ¾�¼�Ï

• ß"º�¾�Ô5¹7¿-¹�´�À ¹IÃ�´J½�¹�À ¼�Á�¼�¾�¹�ÔN¼�Ú(´�Ë�¼(¾�¹�Ô5Â0Õ7Ë ¼(´�¹
Á�¹0Ò�Ë ´�Ë À Âá´�¹!Ó Ó�º Ë ´�À ¹�Ô8Ò�Â!»!»!Ë ÂJÁ�¹!Ó�À Ë ¾�¼�ÞxÃ�´â½�¹�À ¼�Á�¼
Ë ½�¾�Ó ¹�½�¹�´�À ÂãË Óg»!¼(½�¾�¼(Ô�À Â�½�¹�´�À ¼|¹7¿8À ¹�Ô�´�Â�½�¹�´�À ¹
Ù'Ë ¿-Ë à�Ë Ó ¹"Á�¹!Ó Ó�º ¼(¾�¹�Ô5Â0Õ7Ë ¼(´�¹"Â!Á�¹7¿�¿-¼�Â7¿�¿-¼�»!Ë Â�À Â�Ï
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Il modello a oggetti 
O D M G  O b j ec t M odel ( O M )

Tipi e classi 
♦ ä�Ã�à�À å(¾�Ë ´'ÚN¹!ÁN¹�Ô5¹!Á�Ë À Â�Ô5Ë ¹�À Â�ºlÓ ¹0Ú�Â�À Â�Â!Ó�»!¼(½�¾�¼(Ô�À Â�½�¹�´�À ¼
Ö8¿8Ã�¾�¹�Ô�À å(¾�¹!æ8¿8Ã�à�À å(¾�¹MÔ5¹!Ó Â�À Ë ¼(´`¿8Ø�Ë ¾3Þ�ç-ä�è|Ô5¹!Ó Â�À Ë ¼(´`¿8Ø�Ë ¾3Þ
Ú�¹�´�¹�Ô5Â!Ó Ë Õ7Â�À Ë ¼(´�æ8¿8¾�¹!»!Ë Â!Ó Ë Õ7Â�À Ë ¼(´�Ô5¹!Ó Â�À Ë ¼(´`¿8Ø�Ë ¾'×-Ï

�

interface�Employee�{.....};�

interface�Professor:�Employee�{.....};�

interface�Associate_professor�:�Professor�{.....};�

ç8ÓP¿-¼(À À ¼(À Ë ¾�¼�¾�Ë ÃPº²¿8¾�¹!»!Ë Ò�Ë »!¼�Á�Ë�Ã�´�ÂKÚ�¹�Ô5Â�Ô5»�Ø�Ë Â*Á�¹7¿-»�Ô5Ë Ù'¹"À Ã�À À Ë3Ë
»!¼(½�¾�¼(Ô�À Â�½�¹�´�À Ë�¹"Ó ¹�¾�Ô5¼(¾�Ô5Ë ¹�À Â�º�Á�¹!Ó Ó ¹"Ë ¿8À Â�´'Õ7¹"Á�Ë�Û(Ã�¹!Ó�À Ë ¾�¼�Ï
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Il modello a oggetti 
O D M G  O b j ec t M odel ( O M )

Tipi e classi 
♦ ³*´}¿-¼(À À ¼(À Ë ¾�¼

• ¹�Ô5¹!Á�Ë À Âá»!¼(½�¾�¼(Ô�À Â�½�¹�´�À ¼¹�¾�Ô5¼(¾�Ô5Ë ¹�À Â�º�Á�¹!Ë�¿8Ã�¼�Ë
¿8Ã�¾�¹�Ô�À Ë ¾�Ë Þ

• ¾�Ã�¼3º�¿8¾�¹!»!Ë Ò�Ë »!Â�Ô5¹Y´�Ã�¼(Ù'¹]»!Â�Ô5Â�À À ¹�Ô5Ë ¿8À Ë »�Ø�¹YÔ5Ë ¿8¾�¹�À À ¼�Â
Û(Ã�¹!Ó Ó ¹"¹�Ô5¹!Á�Ë À Â�À ¹�Þ

• ¾�Ã�¼3ºP¿8¾�¹!»!Ë Â!Ó Ë Õ!Õ7Â�Ô5¹S»!¼(½�¾�¼(Ô�À Â�½�¹�´�À ¼}¹S¿8À Â�À ¼�¹�Ô5¹!Á�Ë À Â�À Ë
Ö ¾�¼�Ó Ë ½�¼(Ô8Ò�Ë ¿8½�¼3Ñ�Ë Ó�»!¼(½�¾�¼(Ô�À Â�½�¹�´�À ¼�¹�º�Ë ´�Ù'¼�»!Â�À ¼tÔ�Ã�´
À Ë ½�¹!é3Ô5Ë ¿8¾�¹�À À ¼�Â!ÓPÀ Ë ¾�¼�Á�¹!Ó Ó�º ¼�Ú�Ú�¹�À À ¼�Á�Ë²Ù'¼�Ó À Â�Ë ´�Ù'¼�Ó À Â
»!¼(´`¿-Ë Á�¹�Ô5Â�À ¼�×-Ï
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Il modello a oggetti 
O D M G  O b j ec t M odel ( O M )

Tipi e classi 
♦ ß�Ô5¹!Á�Ë À Â�Ô5Ë ¹�À Â�º�½�Ã�Ó À Ë ¾�Ó Â�Ñ;Ã�´�¿-¼(À À ¼(À Ë ¾�¼�¾�Ã�¼3º�¹�Ô5¹!Á�Ë À Â�Ô5¹
Á�Ë Ô5¹�À À Â�½�¹�´�À ¹"Á�Â�¾�Ë ÃPº`¿8Ã�¾�¹�Ô�À Ë ¾�Ë

�

interface�Teaching_assistant:�Employee,�Student�{.....};�

• ê�¼(´}¿-¼(´�¼S¾�¹�Ô�½�¹7¿�¿-Ë�»!¼(´'Ò�Ó Ë À À Ë�Á�Ë�´�¼(½�Ë�Á�Ë�¼(¾�¹�Ô5Â0Õ7Ë ¼(´�Ë Ï

• Ë ´�À ¹�Ô8Ò�Â!»!»!¹�¹�»!Ó Â7¿�¿-Ë3¾�¼'¿�¿-¼(´�¼�¹�Ô5¹!Á�Ë À Â�Ô5¹�Á�ÂSË ´�À ¹�Ô8Ò�Â!»!»!¹!é
½�Â�´�¼(´�Á�Â"»!Ó Â7¿�¿-Ë Ï

♦ ÝD¹�»!Ó Â7¿�¿-Ë�¿-¼(´�¼dµ ¶ ·�¶�Æ�¸(Ê�Æ0É¤Å7µ ¶DÖ�Á�Ë Ô5¹�À À Â�½�¹�´�À ¹}Ë ¿8À Â�´'Õ7Ë Â�à�Ë Ó Ë ×-Þ
Ó ¹wË ´�À ¹�Ô8Ò�Â!»!»!¹N¿-¼(´�¼Iµ ¶ ·�¶�È�Ä�µ É¤È'µ µ ¶ëÖ ´�¼(´�Á�Ë Ô5¹�À À Â�½�¹�´�À ¹
Ë ¿8À Â�´'Õ7Ë Â�à�Ë Ó Ë ×-Ï
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Il modello a oggetti 
O D M G  O b j ec t M odel ( O M )

Tipi e classi 
♦ ß�Ô5¹!Á�Ë À Â�Ô5Ë ¹�À Â�º�Ó ¹0Ú�Â�À Â"Â!Ó Ó ¼b¿8À Â�À ¼3Ñ7ß�ì�íPßcêSîbä

• Ó ÂdÔ5¹!Ó Â0Õ7Ë ¼(´�¹dß�ì�íPßcêSîbä^¿-Ë*Â�¾�¾�Ó Ë »!Âl¿-¼�Ó ¼YÂtÀ Ë ¾�Ë*Á�Ë
¼�Ú�Ú�¹�À À Ë�Ö ´�¼(´�Â�Ó ¹�À À ¹�Ô5Â!Ó Ë ×¤ÑPÔ5¹!Ó Â0Õ7Ë ¼(´�¹�Á�Ë�¹�Ô5¹!Á�Ë À Â�Ô5Ë ¹�À Â�º
¿-Ë ´'Ú�¼�Ó Â\Ò Ô5ÂI»!Ó Â7¿�¿-Ë�Á�¼(Ù'¹IÓ ÂI»!Ó Â7¿�¿-¹I¿8Ã�à�¼(Ô5Á�Ë ´�Â�À Â
¹�Ô5¹!Á�Ë À ÂkÀ Ã�À À ¹�Ó ¹]¾�Ô5¼(¾�Ô5Ë ¹�À Â�º�¹]À Ã�À À ¹^Ó ¹^¼(¾�¹�Ô5Â0Õ7Ë ¼(´�Ë
Á�¹!Ó Ó Â"»!Ó Â7¿�¿-¹"»�Ø�¹�Ù'Ë ¹�´�¹"¹7¿8À ¹7¿-Â�Ï

�

class�Person�{�
attribute�string�name;�
attribute�Date�birthDate;�
};�
�

class�EmployeePerson�extends�Person:�Employee�{�
attribute�Date�hireDate;�
attribute�Currency�payRate;�
relationship��Manager�boss�inverse�Manager::subordinates;�
};�
�

class�ManagerPerson�extends�EmployeePerson:�Manager�{�
relationship��set<�Employee>�subordinates�inverse�
EmployeePerson::boss;�
};�
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Il modello a oggetti  O D M G  
O b j ec t M odel ( O M )

Tipi e classi 
♦ ß�ï�À ¹�´�À5Ñ�Ó�º ¹�ï�À ¹�´�ÀlÁ�Ë�Ã�´�À Ë ¾�¼�¹�ºtÓ�º Ë ´`¿-Ë ¹�½�¹�Á�Ë�À Ã�À À ¹�Ó ¹
Ë ¿8À Â�´'Õ7¹"Á�Ë�Û(Ã�¹!Ó�À Ë ¾�¼�¹�´�À Ô5¼�Ó Â�à�Â7¿-¹"Á�Ë�Á�Â�À Ë�»!¼(´`¿-Ë Á�¹�Ô5Â�À Â�Ï

• ä�¹�Ã�´;¼�Ú�Ú�¹�À À ¼v¹�ºKË ¿8À Â�´'Õ7ÂdÁ�¹!Ó$À Ë ¾�¼ A é$Â!Ó Ó ¼(Ô5Ât¹7¿�¿-¼
¿-Â�Ô5Â�ºPÃ�´�½�¹�½�à�Ô5¼�Á�¹!Ó Ó�º ¹�ï�À ¹�´�À�Á�Ë A ÏPä�¹bË Ó²À Ë ¾�¼ A ¹�º
Ã�´l¿-¼(À À ¼(À Ë ¾�¼tÁ�¹!ÓcÀ Ë ¾�¼ B écÂ!Ó Ó ¼(Ô5Â�Ó�º ¹�ï�À ¹�´�À�Á�Ë A ¿-Â�Ô5Â�º
Ã�´}¿-¼(À À ¼�Ë ´`¿-Ë ¹�½�¹"Á�¹!Ó Ó�º ¹�ï�À ¹�´�À3Á�Ë B Ï

♦ ð�Ø�Ë Â�Ù'Ë�Ñ*Ë ´�Â!Ó »�Ã�´�Ëb»!Â7¿-ËbÓ ¹vË ¿8À Â�´'Õ7¹�Á�ËSÃ�´kÀ Ë ¾�¼;¾�¼'¿�¿-¼(´�¼
¹7¿�¿-¹�Ô5¹âË ´�Á�Ë Ù'Ë Á(Ã�Â�À ¹Ë ´ñà�Â7¿-¹Â!Ó_Ù'Â!Ó ¼(Ô5¹Á�Ë\Â!Ó »�Ã�´�¹
¾�Ô5¼(¾�Ô5Ë ¹�À Â�º Ï

• ¿-Ë ½�¾�Ó ¹�ò'¹�å�Þ

• »!¼(½�¾�¼(Ã�´�ÁSò'¹�å�Ï
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Il modello a oggetti  O D M G  
O b j ec t M odel ( O M )  

O g g et t i 
♦ ð�Ô5¹!Â0Õ7Ë ¼(´�¹"Á�¹!Ó Ó�º ¼�Ú�Ú�¹�À À ¼�Þ

♦ ç8Á�¹�´�À Ë Ò�Ë »!Â�À ¼(Ô5Ë�Á�¹0Ú�Ó Ë�¼�Ú�Ú�¹�À À Ë Þ

♦ ê�¼(½�Ë�Á�Ë�¼�Ú�Ú�¹�À À Ë Þ

♦ í�¹�½�¾�Ë�Á�Ë�Ù'Ë À Â�Þ

♦ ä�À Ô�Ã�À À Ã�Ô5Â"Ö�Â�À ¼(½�Ë »!Â"¼S´�¼�×-Ï
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Il modello a oggetti  O D M G  
O b j ec t M odel ( O M )  

O g g et t i 
♦ ð�Ô5¹!Â0Õ7Ë ¼(´�¹"Á�Ë�¼�Ú�Ú�¹�À À Ë

• ó"¾�¹�Ô5Â0Õ7Ë ¼(´�¹�Ë ´�Ù'¼�»!Â�À Â}¿8Ã"Ç7È�Æ7µ ¸�É ô@¶ Ê'µ Å0É Ç7È�Æ!Å0Ä�é²Ò�¼(Ô�´�Ë À ¹
Á�Â!Ó Ó�º ó"î*õ�öYä�Ã�À Ë Ó Ë Õ!Õ7Â�À ¼�Ï

�
interface�ObjectFactory�{�
Object�new();�
};�

• íPÃ�À À Ë�Ú�Ó Ët¼�Ú�Ú�¹�À À Ë�Ø�Â�´�´�¼�Ó Â�¿-¹0Ú(Ã�¹�´�À ¹^Ë ´�À ¹�Ô8Ò�Â!»!»!Ë Â!é
¹�Ô5¹!Á�Ë À Â�À Â"Ë ½�¾�Ó Ë »!Ë À Â�½�¹�´�À ¹�Ñ

�
interface�Object�{�
enum�� Lock_Type{read,�write,�upgrade};�
exception� LockNotGranted{};�

void� � lock(in�Lock_Time�mode)�
raises(LockNotGranted);�
boolean� try_lock(in�Lock_Type�mode);�
boolean� same_as(in�Object�anObject);�
Object� copy();�
void� � delete();�
};�
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Il modello a oggetti  O D M G  
O b j ec t M odel ( O M )  

O g g et t i 
♦ Ý$º ¶ Ü�Å!Ê'µ ¶ Ç(¶ Æ!È'µ ¸�É¤ÅtÜ�¶$÷�ÊY¸!ø�ø`Å7µ µ ¸@¹�º�Ã�´�Ë »!¼�¹�´�¼(´v»!Â�½�à�Ë Â
½�Â!Ë Ï�ÝDÂ"Ô5Â�¾�¾�Ô5¹7¿-¹�´�À Â0Õ7Ë ¼(´�¹*Á�¹!Ó Ó�º Ë Á�¹�´�À Ë À Â�º3Á�Ë�Ã�´�¼�Ú�Ú�¹�À À ¼�¹�º
¼(À À ¹�´�Ã�À Â@Â�À À Ô5Â�Ù'¹�Ô-¿-¼;Ó�º Á�¹�´�À Ë Ò�Ë »!Â�À ¼(Ô5¹lÁ�¹!Ó Ó�º ¼�Ú�Ú�¹�À À ¼;Ö8¸�ù ú�Å!Æ7µ
¶ Ü�Å!Ê'µ ¶ Ç(¶ Å0É�é²¼ Object_Id ×-Ï'û�ü�ý�ý�ü�þ`ü�ÿ���� ��� �����
	���� ü������� �
������� � ��� � ������� þ�ü��������5ü���� �lý � ������� ��� � ü�þ � ÿ!ü�þ���� ��� �
ü�������� � � � � Object_Id

����� þ�ü��������5üdþ`ü�þ�� � ��� �!� �"� �
ý � ü#	���� ü�����$

♦ %'& (*)�+ ,�-�.0/*1 2�-�3�/ 1 451 -7698�:�;�<�=5;>=�<�:�;>:�?�@�A (CB�@�& &�D E*F#GIHKJ�:
;>=5;9B�@�& &�D @�L�L>& ( M�@7N0( =5;>:�O
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

Og g e t t i  
♦ P#;Q=�<�<�:�A A =9L�R>=SDT@�8�:�?�:'R�;>=!=UL>( RVDS3>)5W�1 XSYZ( <5;>( [�( M�@�A ( 8�(T@�&
L�?�=�<5?�@�\]\9@�A =5?�:]=^@�& &�D R�A :�;�A :�[�( ;>@�& :�O>_`&T;>=5\9:#?�@�L�L�?�:0YZ:�;�A @
R�;a\9=�B�=bL>:�?c@�M�M�:�B�:�?�:d( ;a\9=�B�=eYZ:�\]L>& ( [�( M�@�A =a@7<�& (
=�<�<�:�A A (UL>( RVD!( \]L>=5?�A @�;�A (!fhg7?�@�B�( M�( i�jkB�:�& & @ml>@0YZ:�B�(9B�@�A ( O
&�D E*F#GIHKJ^<�:0Y`A ( YZM�:�& @
M�=5?�?�( Y`L>=5;>B�:�;�N0@#[ ?�@';>=5\9(T:�)�+ ,�-�.0/
1 2�-�3�/ 1 451 -76�O>_`&T;>=5\9:
;>=5; :�DnB�:7[�( ;>( A =o( ;Q@�& M�R�;>@�( ;�A :�?`[�@�M�M�( @
:I;>=5;9M�=5?�?�( Y`L>=5;>B�:*@I8�@�& =5?�(>B�(�L�?�=5L�?�( :�A @�D O

♦ _`&�/ -�WVpI)K2>1'q51 / rsB�('R�;t=�<�<�:�A A =�B�:�A :�?�\9( ;>@�M�=5\9:�B�:�8�:
:0YuYZ:�?�:
<�:0Y`A ( A @�& @#\9:�\9=5?�( N�N0@7N0( =5;>:
B�:�& &�D =�<�<�:�A A =oY`A :0YuYZ=!:�B
:�DvB�:7[�( ;>( A @9@�& & @9M�?�:�@7N0( =5;>:9B�:�& &�D =�<�<�:�A A =>O�_`&VA :�\]L>=QB�(V8�( A @
B�(�R�;9=�<�<�:�A A =]:�D>( ;>B�( L>:�;>B�:�;�A :*B�@�&�Y`R>=
A ( L>= O

 �

• transient�

• persistent�
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

Og g e t t i  
♦ w'A =5\9( M*=5l7xu:�M�A�y0A ( L>(>B�:7[�( ;>( A (>B�@�& &�D R�A :�;�A :�z

♦ {I=�& & :�M�A ( =5;|=5l7xu:�M�A�y}YZ=5;>=~Y`R�L�L>=5?�A @�A (�@�A A ?�@�8�:�?ZYZ=�(
<�:�;>:�?�@�A =5?�(>B�(�A ( L>(�y

• Set<t>�

• Bag<t>�

• List<t>�

• Array<t>�

• Dictionary<t,v>�

♦ J�A ?�R>M�A R�?�:�B]=5l7xu:�M�A�y
• Date�

• Interval�

• Time�

• Timestamp�
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

Og g e t t i  
♦ �VR�A A (�(VA ( L>(�M��>:�\9=�B�:�& & @�;>=^M�=�& & :7N0( =5;>(n:�?�:�B�( A @�;>=^B�@�&TA ( L>=

Collection.�
�

interface�Collection:�Object�{�

exception� InvalidCollectionType{};��

exception� ElementNotFound{any�element;�};�

unsigned�long� cardinality();�

boolean� is_empty();�

boolean� is_ordered();�

boolean� allows_duplicates();�

boolean� contains_element(in�any�element);�

void� insert_element(in�any�element);�

void� remove_element(in�any�element)�

raises(ElementNotFound);�

Iterator� create_iterator(in�boolean�stable);�

BidirectionalIterator� create_bidirectional_iterator(in�boolean�

stable)�raises(InvalidCollectionType);�

};�

�
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

Og g e t t i  
�
interface�Iterator:�Object�{�
exception� NoMoreElements{};�
exception� InvalidCollectionType{};�
boolean� is_stable();�
boolean� at_end();�
boolean� next(out�any�nex_obj);�
void� reset();�
void� next_position()�raises(NoMoreElements);�
any� get_element()�raises(NoMoreElements);�
void� replace_element(in�any�element)�

raises(InvalidCollectionType);�
};�

�

interface�BidirectionalIterator:�Iterator�{�

boolean� at_beginning();�

void� previous_position()�raises(NoMoreElements);�

};�

�
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

Og g e t t i  
�

interface�Set:�Collection�{�

Set� � � create_union(in�Set�other_set);�

Set� � � create_intersection(in�Set�other_set);�

Set� � � create_difference(in�Set�other_set);�

boolean� � is_subset_of(in�Set�other_set);�

boolean� � is_proper_subset_of(in�Set�other_set);��

boolean� � is_superset_of(in�Set�other_set);�

boolean� � is_�proper_superset_of(in�Set�other_set);�

};�

�

interface�Bag:�Collection�{�

unsigned�long� occurrences_of(in�any�element);�

Bag� create_union(in�Bag�other_bag);�

Bag� create_interesection(in�Bag�other_bag);�

Bag� create_difference(in�Bag�other_bag);�

};�



27�

Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

Og g e t t i  
�

interface�List:�Collection�{�
exception� InvalidIndex{unsigned�long�index;�};�
void� replace_element_at(in�unsigned�long�index,�in�any�element)�

raises(InvalidIndex);�
any� remove_element_at(in�unsigned�long�index)�

raises(InvalidIndex);�
any� retrieve_element_at(in�unsigned�long�index)�

raises(InvalidIndex);�
void� insert_element_after(in�any�obj,�in�unsigned�long�index)�

raises(InvalidIndex);�
void� insert_element_before(in�any�obj,�in�unsigned�long�index)�

raises(InvalidIndex);�
void� insert_element_first(in�any�obj);�
void� insert_element_last(in�any�obj);�
any� remove_first_element�()�raises(ElementNotFound);�
any� remove_last_element�()�raises(ElementNotFound);�
any� retrieve_first_element�()�raises(ElementNotFound);�
any� retrieve_last_element�()�raises(ElementNotFound);�
List� concat(in�List�other_list);�
void� append(in�List�other_list);�
};�
�
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

Og g e t t i  
�
interface�Array:�Collection�{�
exception� InvalidIndex{unsigned�long�index;�};�
void� replace_element_at(in�unsigned�long�index,�in�any�

element)�raises(InvalidIndex);�
void� remove_element_at(in�unsigned�long�index)�

raises(InvalidIndex);�
any� retrieve_element_at(in�unsigned�long�index)�

raises(InvalidIndex);�
void� resize(in�unsigned�long�new_size);�
};�
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

Og g e t t i  
�

struct�Association�{anyK�key;�anyV�value;�};�

�

interface�Dictionary:�Collection�{�

exception� KeyNotFound{anyK�key;�};�

void� bind(in�anyK�key,�in�anyV�value);�

void� unbind(in�anyK�key)�raises(KeyNotFound);�

anyV�lookup(in�anyK�key)�raises(KeyNotFound);�

boolean� contains_key(in�anyK�key);�

};�

�
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

L e t t e r a l i  
♦ w'A =5\9( M*& ( A :�?�@�&

• long�

• short�

• unsigned�long�

• unsigned�short�

• float�

• double�

• boolean�

• octet�

• char� � �h�u�u� �h�u� �h� �S���h� character � �
• string�

• enum � �h�u�u� �h�u� �h� �S���h� enumeration � �
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

L e t t e r a l i  
♦ {I=�& & :�M�A ( =5;9& ( A :�?�@�&

• set<t>�

• bag<t>�

• list<t>�

• array<t>�

♦ J�A ?�R>M�A R�?�:�B]& ( A :�?�@�&
• date�

• interval�

• time�

• timestamp�

• � � � �Z� � �Z� ���u��� � �u� � ���u��� � � �Z� �h�Z� �u� structure<>�

♦ ��( L>= Table
Table(a1:t1,�a2:�t2,�....,�an:tn)

�`���u� ����� ���
bag<Struct<t1�a1,�t2�a2,�tn�an>>�
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

M o d e l l a z i o n e  d e l l o  s t a t o :  
p r o p r i e t a ’  

♦ w'A A ?�( l�R�A (
Class�Person�{�
attribute� short�age;�
attribute� string�name;�
attribute� enum�gender{male,�female};�
attribute� Set<Phone_no>�phones;�
..............�
};�

♦ �*:�& @7N0( =5;>(
Class�Professor�{�
..............�
relationship�Set<Course>�teaches�inverse�
Course::is_taught_by;�
..............�
};�

�
Class�Course�{�
..............�
relationship�Professor�is_taught_by�inverse�
Professor::teaches;�
..............�
};�
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  
M o d e l l a z i o n e  d e l  

c o m p o r t a m e n t o :  o p e r a z i o n i  
♦ E*L>:�?�@�A ( =5;!YZ( <5;>@�A R�?�:*f�M�=5;�[�=5?�\9:*@*E*H�%�{IE*�IGIw#j

♦ E'<5;>(>=5L>:�?�@7N0( =5;>:*:�D>B�:7[�( ;>( A @'Y`R]R�;!YZ( ;�<�=�& =
A ( L>=

• =58�:�?�& =�@�B�f`Y`A :0YuYZ=m;>=5\9:�B�(
=5L>:�?�@7N0( =5;>:kL>:�?!B�( 8�:�?ZYZ(
A ( L>( j

♦ �"M�M�:7N0( =5;>(�<�:0Y`A ( A :�@�A A ?�@�8�:�?ZYZ=~( &�A ( L>=�L�?�:�B�:7[�( ;>( A =
exception

�
interface�Iterator:�Object�{�
exception� NoMoreElements{�};�
................�
void� next_position()�raises(NoMoreElements);�
any� get_element()�raises(NoMoreElements);�
................�
};�
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

M e t a d a t i  
_h;�[�=5?�\9@7N0( =5;>(^M��>:sB�:0YZM�?�( 8�=5;>=�<�& (o=�<�<�:�A A (oB�:�& & @Kl>@0YZ:sB�(
B�@�A ( X�=58�8�:�?�=U& =9YZM��>:�\9@'B�:�& & @Il>@0YZ:*B�(>B�@�A ( X5\9:�\9=5?�( N�N0@�A (�;>:�&
 I¡#¢�£�¤�¥�¦�§#¨ª©�¦ «I¬�£7 ® ¬�© ¯T°a±

MetaObject ² Interface ²
Class ² Attribute ² Type ² ° ° ° ° ° ° ³

♦ ́Iµ>¶ · ¸ ¹�¶ º]¸ »5¼>½0¾

♦ ¿*½7À�Á�· ½*Â�¶>Ã�Á5Ä]¼>Å�¸ ¶ Æ>¶ · ¶ ¸ Å�Ç�È É�Å*¶�¸ ¶ ¼>¶

• Ê>½ TS ½�Ç�¾ZÁ5¸ ¸ Á5¸ ¶ ¼>Á�Â�¶ T ²Iµ�ºsÁ�À�À�½�¸ ¸ ÁKÂ�¶*¸ ¶ ¼>Á TS

¼�µ>ÁSÇI½0¾u¾Z½�É�½^Å0¾u¾Z½7À5º>Å�¸ Á�Å�Âkµ�º>Å9Ë�Å�É�¶ Å�Æ>¶ · ½oÂ�¶v¸ ¶ ¼>Á T Ì
·�Ç ¶ º�Ë�½�ÉZ¾ZÁ
º>Á5º9½�Ç�¼>Á�¾u¾Z¶ Æ>¶ · ½ °

♦ Í
µ>· ·�Ë�Å�· µ>½
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

Transazioni 
♦ ÎTÉ�Á5¼�É�¶ ½�¸ Å�Ç�Ï
Ð�ÑhÒ

• Ï'¸ Á5Ä9¶ Ã�¶ ¸ »

• ÐIÁ5º�¾Z¶ ¾`¸ ½�º>Ã�»

• Ñ�¾ZÁ�· Å�¸ ¶ Á5º

• Ò#µ�É�Å�Æ>¶ · ¶ ¸ »

♦ Ê>½�Ó5µ>½�º�Ô0ÅU· ¶ º>½�Å�É�½UÂ�¶�½0¾Z½�Ã�µ�Ô0¶ Á5º>½UÂ�¶T¸ É�Å�º�¾ZÅ7Ô0¶ Á5º>¶n½�º�¸ É�Á!µ�º
¾Z¶ º�À�Á�· Á
¼�É�Á�Ã�½0¾u¾ZÁ�²�¾`µ]µ�º!¾Z¶ º�À�Á�· Á]Â�Å�¸ Å�Æ>Å0¾Z½*· Á�À�¶ Ã�Á
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Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

Transazioni 
♦ ÕvÁ�Ã�Ö�¶ º�À]½*Ã�Á5º�¸ É�Á�· · Á]Â�½�· · Å*Ã�Á5º>Ã�Á5É�É�½�º�Ô0Å

♦ ×*¼>½�É�Å7Ô0¶ Á5º>½*Â�¶�¸ É�Å�º�¾ZÅ7Ô0¶ Á5º>½
�

interface�Transaction�{�

exception�TransactionInProgress{�};�

exception�TransactionNotInProgress{�};�

void� begin()�raises(TransactionInProgress);�

void� commit()�raises(TransactionNotInProgress);�

void� abort()�raises(TransactionNotInProgress);�

void� checkpoint()�raises(TransactionNotInProgress);�

void� join();�

void� leave();�

boolean� isOpen();�

};�



37�

Il modello a oggetti  ODMG 
Ob j ec t Model ( OM)  

O p e razioni su l l a b ase  d i 
d at i 

♦ Ñ`·�¸ ¶ ¼>Á Database�
�

interface�Database�{�

void� open(in�string�database_name);�

void� close();�

void� bind(in�any�an_object,�in�string_name);�

Object� unbind(in�string_name);�

Object� lookup(in�string�object_name);�

Module� schema();�

};�
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ODMG 
Ob j ec t Def in ition  L an gu age  

♦ Õv¶ º�À5µ>Å7À�À�¶ Ác¼>½�É�· Å�Â�½7È�¶ º>¶ Ô0¶ Á5º>½�Å0¾`¸ É�Å�¸ ¸ Å�Â�¶^¶ º�¸ ½�É`È�Å�Ã�Ã�½�²
· ½�¸ ¸ ½�É�Å�· ¶ ²�Ã�· Å0¾u¾Z¶ ²5¸ É�Å�º�¾ZÅ7Ô0¶ Á5º>¶ ²�½�Ã�Ã�½7Ô0¶ Á5º>¶ ² ° ° ° °

• Å!¾`µ�¼�¼>Á5É�¸ Á Â�¶n¸ µ�¸ ¸ ¶v¶�Ã�Á�¾`¸ É�µ�¸ ¸ ¶v¾Z½�Ä9Å�º�¸ ¶ Ã�¶�Â�¶�×*Ò#Ø�Ù
×*Æ7Úu½�Ã�¸>Ø�Á�Â�½�· Ì

• Ã�Á5Ä]¼>Å�¸ ¶ Æ>¶ · ½*Ã�Á5º9×*Ø�ÙKÑhÒ#Õ�Ì

• ½0¾`¸ ½�º>Â�¶ Æ>¶ · ½�Ì

• º>Á5º · ½7À�Å�¸ Á Å�Â Å�· Ã�µ�º · ¶ º�À5µ>Å7À�À�¶ Á Â�¶
¼�É�Á�À5É�Å�Ä]Ä9Å7Ô0¶ Á5º>½ °
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ODMG 
Ob j ec t Def in ition  L an gu age  

�

class�Person�
(� extent�people) 
{ 

attribute string� name;�
attribute struct�Address�{unsigned short�number,�string�

street,�string�city_name}�address; 
relationship�Person�spouse�inverse�Person::spouse; 
relationship�set<Person>�children�inverse�Person::parents;�
relationship list<Person>�parents�inverse�Person::children;�
void�birth�(in string�name); 
boolean marriage(in string person_name) 
raises(no_such_person); 
unsigned short ancestors(out set<Person> all_ancestors) 
raises(no_such_person); 
void move(in string new_address); 

}; 
�
class City 
( extent cities) 
{ 

attribute unsigned short city_code; 
attribute string name; 
attribute set<Person> population; 

}; 
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ODMG 
Ob j ec t In ter f ac e L an gu age 

♦ ÛVÁ5É�Ä9Å�¸ Áoµ�¾ZÅ�¸ Áo¼>½�É'¾ZÃ�Å�Ä]Æ>¶ Å�É�½UÁ�À�À�½�¸ ¸ ¶VÈ É�Å]Â�¶ ÈhÈ�½�É�½�º�¸ ¶TÆ>Å0¾Z¶
Â�¶
Â�Å�¸ ¶ ²*È�Á5É�º>¶ É�½kµ�º>Å�Â�½0¾ZÃ�É�¶ Ô0¶ Á5º>½�½0¾`¸ ½�É�º>Å�Â�½7À�· ¶#Á�À�À�½�¸ ¸ ¶ ²
Ã�Å�É�¶ Ã�Å�É�½*Á�À�À�½�¸ ¸ ¶>Â�ÅCÈ�¶ · ½ °
Ü�Ý�Þ�ß�à*á
�

Struct�PhoneNumber�{�
� unsigned�short� CountryCode;�
� unsigned�short� AreaCode;�
� unsigned�short� PersonCode;�
};�
Struct�Address�{�
� string�� � Street;�
� string�� � City;�
� PhoneNumber� Phone;�
};�
Class�Person�{�
attribute�string�Name;�
attribute�Address�PersonAddress;�
};�

â Ü�ã�á�änå0á
�

Sarah�Person{Name�“Sarah”,�PersonAddress{Street�“Willow�
Road”,�City�“New�York”,�Phone{CountryCode�1,�AreaCode�560,�
PersonCode�5677}}}�
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ODMG 
Ob j ec t Q u er y  L an gu age  

OQ L  
♦ ¾Z¶�È�Á5º>Â�Å'¾`µ9×*Ò#Ø�Ù�×*Æ7Úu½�Ã�¸>Ø�Á�Â�½�· Ì

♦ ½�Ç�¾Z¶ Ä9¶ · ½*Å#Ê>æ*Õv¹�ç�è�Ì

♦ È�Á5É�º>¶ ¾ZÃ�½I¼�É�¶ Ä9¶ ¸ ¶ Ë�½I¼>½�É�Ã�Á5º�¾Z¶ Â�½�É�Å�É�½*¶ º�¾Z¶ ½�Ä9¶>Â�¶>Á�À�À�½�¸ ¸ ¶ Ì

♦ ½�ÇSµ�º^· ¶ º�À5µ>Å7À�À�¶ Á9È µ�º�Ô0¶ Á5º>Å�· ½
Â�Á5Ë�½#À�· ¶TÁ5¼>½�É�Å�¸ Á5É�¶�¼>Á�¾u¾ZÁ5º>Á
½0¾u¾Z½�É�½o· ¶ Æ>½�É�Å�Ä9½�º�¸ ½oÃ�Á5Ä]¼>Á�¾`¸ ¶�én¶ ·vÉ�¶ ¾`µ>· ¸ Å�¸ Ák½�Ç�µ�º�Á�À�À�½�¸ ¸ Á
Å�¼�¼>Å�É�¸ ¶ ½�º>½êÅ�· ·�Ç ¶ º�¾Z¶ ½�Ä9½êÂ�½�¶�¸ ¶ ¼>¶ëÂ�¶ë×*Ò#Ø�Ùì×*Æ7Úu½�Ã�¸
Ø�Á�Â�½�· Ì

♦ º>Á5º9½�Ç>Ã�Á5Ä]¼�µ�¸ Å7Ô0¶ Á5º>Å�· Ä9½�º�¸ ½*Ã�Á5Ä]¼>· ½�¸ Á>Ì
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ODMG 
Ob j ec t Q u er y  L an gu age  

OQ L  
♦ ¼�µ>ÁSÇ#½0¾u¾Z½�É�½k¶ º�Ë�Á�Ã�Å�¸ ÁmÂ�Å�· ·�Ç ¶ º�¸ ½�É�º>ÁmÂ�¶Cµ�º�· ¶ º�À5µ>Å7À�À�¶ ÁmÂ�¶
¼�É�Á�À5É�Å�Ä]Ä9Å7Ô0¶ Á5º>½'Á]¶ º�Ë�Á�Ã�Å�É�½*Á5¼>½�É�Å7Ô0¶ Á5º>¶�¼�É�Á�À5É�Å�Ä]Ä9Å�¸ ½*¶ º
Ó5µ>½�·>· ¶ º�À5µ>Å7À�À�¶ Á>Ì

♦ º>Á5ºK¾ZÁ5º>Á�È�Á5É�º>¶ ¸ ¶C½0¾`¼>· ¶ Ã�¶ ¸ ¶IÁ5¼>½�É�Å�¸ Á5É�¶IÂ�¶"µ�¼>Â�Å�¸ ½ ± É�¶ ¾`¼>½�¸ ¸ Á
Â�½�· ·�Ç ½�º>Ã�Å�¼�¾`µ>· Å�¸ ¶ Á5º ³ Ì

♦ Å�Ã�Ã�½0¾u¾ZÁ]Â�¶ Ã�í>¶ Å�É�Å�¸ ¶ Ë�Á]Å7À�· ¶>Á�À�À�½�¸ ¸ ¶ Ì

♦ Â�Á5¸ Å�Æ>¶ · ½*Â�¶�¾Z½�Ä9Å�º�¸ ¶ Ã�ÅCÈ�Á5É�Ä9Å�· ½ °
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ODMG 
Ob j ec t Q u er y  L an gu age  

OQ L  
♦ Ò�½7È�¶ º>¶ Ô0¶ Á5º>½*½IÉ�¶ ¾`µ>· ¸ Å�¸ Á]Â�¶>Ó5µ>½�É�»
�

• �

select�distinct�x.age�

from�people�x�

where�x.name�=�“Pat”�î0ï ð�ñVòuó�ôuõ ï ö ÷uô ø ùhø ñ7ú
set<integer> û ô ï ø óhõ ù�ô ü

�

• �

select�distinct�struct(a:�x.age,�s:�x.sex)�

from�people�x�

where�x.name=”Pat”�î0ï ð�ñVòuó�ôuõ ï ö ÷uô ø ùhø ñ7ú
set<struct> û ô ï ø óhõ ù�ô ü

• 

Chairman�

�

• �

Persons
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ODMG 
Ob j e c t  Q u e r y  L a n g u a g e   

OQ L  
♦ ý`þ�ÿ�� � � � ��� þ�ÿ��
	 ��� ����ÿ � � �

• ���ÿ ����� � �>ÿ*þ ��� ����ÿ � � �
�

Person(name:�“Pat”,�birthdate:”3/28/56”,�salary:�100,000)�

�

• �>ÿ�	 ÿ ��� � �>ÿ*þ ��� ����ÿ � � � ÿ�� � � � ÿ�� � �
�

select�x�from�Persons�x�where�x.name=”Pat”�
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ODMG 
Ob j e c t  Q u e r y  L a n g u a g e   

OQ L  
♦ � ��� � ÿ����
��ÿ���� � � ����	 � þ ��� � ��� ��� � � ���
�

• �

p.spouse.address.city_name�

�

• �

select�c.name�

from�p.children�c�î0ï ð�ñVòuó�ôuõ ï ö ÷uô ø ùhø ñ7ú
Bag<string>

�

• �

select�distinct�c.name�

from�p.children�c�î0ï ð�ñVòuó�ôuõ ï ö ÷uô ø ùhø ñ7ú
Set<string>�

�

• �

select�c.address�

from�Persons�p,�p.children�c�î0ï ð�ñVòuó�ôuõ ï ö ÷uô ø ùhø ñ7ú
Bag<string>�
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Ob j e c t  Q u e r y  L a n g u a g e   

OQ L  
 � � ÿ��!� � � �>ÿ � �
	 ��� ����ÿ � � � þ�ÿ�	�" ��#�� �>þ � �  %$& ('
�

select� [distinct]�projection_attributes 

from� � variable_declarations�

[where� condition]�

[group�by� partition_attributes]�

[having� condition]�

[order�by� sort_criterion]�


