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Persona

- final static O : int
- final static A : int
- final static B : int
- final static AB : int
- gruppoSanguigno : int

GruppoSanguigno

- final static O : GruppoSanguigno
- final static A : GruppoSanguigno
- final static B : GruppoSanguigno
- final static AB : GruppoSanguigno

Persona

1

-gruppoSanguigno

1



18. Refactoring - 319 maggio 2004

© Stefano Mizzaro 4

VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h(`�i Q �

�����5HSODFH�7\SH &RGH�ZLWK�
6XEFODVVHV

k 5LVSHWWR�DO�SUHFHGHQWH��TXL�LO�³W\SH�FRGH´�
LQIOXHQ]D�LO�FRPSRUWDPHQWR��FL�VRQR�LI�H�
VZLWFK��→ XVDUH�SROLPRUILVPR

k 6SHVVR�SUHPHVVD�GL�
����� ��� � � � � � � � 
����© �@ 
©���	���  � � � 
�� ¯��N
�� � �  �'�
�	�
� � «�� � a4� �� 
�� ��%�{� � 
4�{« �  �	� �

Im piegato

-  s tat ic INGEGNER E : int
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Maschio

+ getCodice()

Femmina

+ getCodice()

ret urn ’M’; return ’F’;

Persona
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+ getCodice()
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RU 5�&��- U V-j3�=6R VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h�`�i j�°

����5HPRYH &RQWURO�)ODJ
��� ���C �	¡� � ���© � 
��&�@�6
�� � 
 → 

k 
 ¨ ��� 
 
 ¨Aª\i 
 �� p#v�} |A�	�qu�
qvKw�������s�
!xcpKw!s���p#p#rqsq�KwCu�
qp � �#u�p��C~��#r!x�s��~Kp�
���v�w'u�v������ v�����s�
!x�p�w!s\y rqs�w��'u ��� v"!"!�vq~��$# u�
Kp � �'ucp��&%vq~
� �s�
!x�pqwqs' v(�1y s*)Kz'�#r!x\�,+.-�sKw'v/+K�#�&%�!uqu�sqw10qv�pKw!s�� �2�u�
Kp � �!uKp��8u�
�z#s3�4vq~
� �s�
!x�pqwqs' v(�1y s*)Kz'�#r!x\�,+ 5KpKw'v/+K�#�&%�!uqu�sqw10qv�pKw!s�� �2�u�
Kp � �!uKp��8u�
�z#s3�444 � p#vK}�|A�6�Ku�
#v�w�������s�
#xcpqw#s��~qp�
���vKw!u v������ v����s�
!x�p�w!s\y rKs�w��!u ��� v�!"!��vq~�� ��s"
#xKpKw#s��v(�+y5s")Kz#�!r#x\�7+6-sqw!v8+K�K�&%�!u#ucsKw/0KvKpqwqs�� �8��(
qsK��9'�4vq~�� ��s"
#xKpKw#s��v(�+y5s")Kz#�!r#x\�7+:5�pqw!v8+K�K�&%�!u#ucsKw/0KvKpqwqs�� �8��(
qsK��9'�44
Ks'u�z/
�w��

VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h(`�i jS�

����5HSODFH�1HVWHG�&RQGLWLRQDO�
ZLWK�*XDUG�&ODXVHV� ��; «!ª3<X¨��	«H¨ � ¬4¨ � 
�� b � �4�! d*�� ®8�����!{�	�=�������

>@? �'1�< 7{1,� ��>'�'BD� "� '�% '"&�#�*��v �=�=�� �"&����v �/A
� → � �Q�	�6� ��; � 
 ¨Aª>i 
 � � b / a��	�6� � � �>a4�Q�>dD¤
}#pKz��1rKsB�qs#uDC#|#|pKw'u���
qs�� �}#pKz���rqs�
qs!x������vq~�� E!|�p�
quKp���
Ks!x����c|K|pqw'u���
�s:-1p�
!ucp�� �8�s#r!x�sF%vq~�� E+xKs ����
K�!u�p���
qs#x��g�c|K|pqw'uK�"
Ks1��s ����
q�!ucp�� �8�s#r#xKs�%v#~ � E���sKw'xKvKpKw!�!uKp��
Ks!x�����|#|'pKwu���
qs�GqsKw!xqvKpKw!�!ucp�� �2�s!r#xcsH
qs!x��g�c|q|�p�w'uK��
Ks$I'p�
�|�!r�s�� �8�44
Ks'u�z1
KwB
qs!xJ�4

}#p�zK��rqs��#s#u7C!|q|�pKw!uK��
Ks�� �v#~�� E!|�p"
#uKp���
�s'u�z1
Kw �c|q|�pKw'u���
Ks -�p"
!u�p�� �8�v#~�� E�xKs:���
K�'u�p��
Ks'u�z�
Kw���|q|pKw'uK��
�s1��s$���
q�!uKp
� �2�v#~�� E���s�w'xqvKpqw#�#uKp���
Ks#ucz1
Kwg��|q|pqw'uc��
Ks�GKsKwxKvqp�w#�'u�p�� �(�
qs!ucz1
�wg��|#|pqw'uc��
Ks I�p�
�|��#rqs�� �8�4 VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h�`�i j �

����5HSODFH�&RQGLWLRQDO�ZLWK�
3RO\PRUSKLVP

k ,VWUX]LRQH�FRQGL]LRQDOH�FRQ�FRPSRUWDPHQWR�≠
D�VHFRQGD�GHO�UDPR

k → 6SRVWR�RJQL�UDPR�LQ�XQ�PHWRGR�
VRYUDVFULYHQWH�LQ�XQD�VRWWRFODVVH�H�UHQGR�
DVWUDWWR�LO�PHWRGR�RULJLQDOH�QHOOD�VXSHUFODVVH

VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h(`�i j �

5HSODFH�&RQGLWLRQDO�ZLWK�
3RO\PRUSKLVP}#pKz���rqsB�qs#uDK�s#rqp#tKv!u���� ��%x$L!v!uKt*��� E�uKv �p�&%tq�!xKs�M�N"O�P1GDC�QR
qs!u�z1
�wH�qs'u�K�s!rKp#tqv#u���S!�'x�s�� �(�tq�!xKsTC8U*O8Vco:C�Q
qs!u z/
�wH�qs#uDK�s!rKp#tqv#u���S!�'xcs�� �@W��qs'u�o#��
qv#t�p�� �XW�qs#u:I!zK|s�
Kp Ip!tqv YvKo#p#tqtKp�� �2�tq�!xKs@I/P�O$K/M�Z$M(� M[Q
qs!u z/
�wZ� E1vKw � s�
�w#pH\B�]Q^�qs!u7K�s#rqp#t#v#u���S#�!xKs�� �8�4u �1
qp�Lgwqs"L�O#z#w!uqv |�s*M�_!tKs �+uKvqp�w��7+:5"
Kp �"��p � s#rqpqtKs1\/+q�8�4

` a.a.b6c c d
e2f b	g h7b6c d6a.i g j.k l

Europeo

+ getVelocita()

Africano

+ getVelocita()

Norvegese

+ getVelocita()
VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h�`�i iSR

����,QWURGXFH�1XOO�2EMHFW

�K� 
 � ����� ���+� ����8�H� � �	�A®��8���	�6���Q�  �H���	��������>a	�8� � �	�x���
� � �4�(�(���(
���
� �����8��� ��� ��i ���

� →
�4
	�H�@ �ca	 � � 
� ��®��	� 
���� ��i ��� � 
���a�� b!
4 � ��{����
��>a�� � d

> � 5 �nm->! %t��  '�&v ���#"� 
v#~ �5tqr#vKsKw'u�s��"� wKzrqr����vq�Kw!p���Gqvq��w#p C}#}#s��1v#u�v\y ���!x�s�� �8�s!r#x�s��1vK�Kw#p��Ct#rKvKsqw'u�s
yo�qs'u�G#vK��w!p�� �2�

Cliente

+ getPiano()

ClienteNull

+ getPiano()
return PianoAddebiti.base();

tqrqvqsKwu�s\y6�Ks!u"Gqvq�Kwqp�� �8�
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VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h(`�i i Q

����,QWURGXFH�$VVHUWLRQ

k 8QD�SDUWH�GL�FRGLFH�ID�TXDOFKH�DVVXQ]LRQH�
VXOOR�VWDWR�GHO�SURJUDPPD

k → 5HQGR�HVSOLFLWD�O¶DVVXQ]LRQH�FRQ�
XQ¶DVVHU]LRQH

��� _g}!s � s s!x#x�s�
�s��p!xqvquKv � pv#~ � _��*���'��
Ks'u z1
KwX-1�#u ��y x*)�
qu
� _1�2�

�'xqxKs�
#u
� _��*�&���@+�M/
"
qp�
�s'Q _gwqs��q�'uKv � p8+K�2�
qs!ucz1
�w�-1�#u ��y x$)1
qu\� _1�2�

VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h�`�i i�j

���6HPSOLILFD]LRQH�GL�
LQYRFD]LRQL�GL�PHWRGL

�	� z{�' '�!�����J��� 5 "!$

 � G8$!$uF(���#�!�*���#���
� � z{�'��"�0(��F(�����!���(�x�!�
��� t!�����'�#���#��J>!�!� ��.x�#"��

�X"!$&� .x� �!�
��� F(�!�#�!�*���#�!��� BC���X�(� 5 "!$
� � z{�!�!v �'+@��F(�!�)�'�����#���8:}� � 5

w��!�!v � +Q� �©�X��� 5 "!$'1
��� F'�)�'1@�'��0���� 5 "&v �3IA~D���(+@�
� � z{�!�!v �'+@��F(�!�)�'�����#���8:}� � 5

�X��� 5 "!$

� ���  ����#"!$&>�+,�-F(�!�)�������#���
IA~D���'+@�

����� z{�!��"�0(�%t'�(�#���  '�u�X�(� 5 "!$
���	��� � $!���X��� 5 "!$
� 
 � z{���!v �'+D�3��"� '1D���#>'+@�x"!��:�� � 5

yH�'+@�#"&� �-�X��� 5 "!$
� � � w! !+D����1,>�v ���)���4"�:� �+,�(1D�
����� z{���!v �'+D��w!����"&�	��"!$���:�� � 5

w��'+@�!�(�6� "! 
� ��� z{���!v �'+D��w��'+D���(��� "� =:}� � 5

�	��1D�

VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h(`�i i�i

����5HQDPH�0HWKRG

k → 0RGLILFR�LO�QRPH�GL�XQ�PHWRGR�SHU�
UHQGHUOR�SL��FRPSUHQVLELOH

k ,�QRPL�VRQR�LPSRUWDQWL
� � � � 
��6���� �  ���Q���'\a8�Q���8
 ���{��
���4¡����&®	

k 4XDQGR�YHGHWH�XQ�QRPH�QRQ�RWWLPDOH��
FDPELDWHOR�

VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h�`�i i s

����$GG�3DUDPHWHU

k 8Q�PHWRGR�KD��RUD��ELVRJQR�GL�SL��GDWL
k → $JJLXQJR�XQ�SDUDPHWUR
k $OWHUQDWLYH��VSHVVR�PLJOLRUL�

� � 
��{�@�6
�� � �	�6� �+� �� �4���{�C
4��
�,�@ � b{¡8���8�6d3���	� � � � � �8���(�
�:� �(�	�6��«H�8 � © a	�8 ��	�6� �N�{��
4��{����	� �@��{
4 � ��{���@
b'�© � � 
��� ¡	 �  d��	�4�¦�{��
4��


�:� �(�	�6� � � !g� �&�@��
���a � � � �	�6���N�{���	� 2%¡43b� � �

Cliente

+ getTelefono()

Cliente

+ getTelefono( : Date)

VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h(`�i i��

����5HPRYH�3DUDPHWHU

k 3DUDPHWUR�QRQ��SL���XVDWR
k → /R�ULPXRYR

� � � �4� �  �	��� 
 ↓
� �8 	 � ¡� �  ���8¤

k ,QYHUVR�GHO�SUHFHGHQWH
k $WWHQ]LRQH�DL�PHWRGL�VRYUDVFULWWL«

VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h�`�i i�°

����6HSDUDWH�4XHU\�IURP�
0RGLILHU

k +R�XQ�VLQJROR�PHWRGR�FKH�UHVWLWXLVFH�XQ�
YDORUH�H PRGLILFD�XQ�RJJHWWR

k → &UHR���PHWRGL��XQR�JHW�H�XQR�VHW
k ,�PHWRGL�FKH�UHVWLWXLVFRQR�XQ�YDORUH�QRQ�

GRYUHEEHUR�DYHUH�VLGH�HIIHFW�RVVHUYDELOL
� �  ��{���'a ��� �4���' ®�����	����
¦®8�	� 
��C{�� ®4�	���! ¤
� � ���4� � ¢6b{������
� ���{�@ 
��6d `�a	���������{����
 � 
�� � �{���	�6�	� �
�8
���
��(�(�	�x®4��¡	 � �
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VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h(`�i iS�

����3DUDPHWHUL]H�0HWKRG

k +R�PROWL�PHWRGL�FKH�IDQQR�FRVH�VLPLOL��FKH�
GLIIHULVFRQR�VROR�SHU�XQ�YDORUH�QHO�FRUSR

k → &UHR�XQ�XQLFR�PHWRGR�FRQ�XQ�SDUDPHWUR�
SHU�TXHO�YDORUH

Im piegato

+ aum ento10Percento()
+ aum ento5Percento()

Impiegato

+ aumento(percentuale)

VXW#Y�ZD[ \ \ ])^ _�`ba)c d ] e f _)^ [ g�h�`�i i �

����5HSODFH�3DUDPHWHU�ZLWK�
([SOLFLW�0HWKRGV

k +R�XQ�PHWRGR�FKH�HVHJXH�FRGLFH�≠ D�
VHFRQGD�GHO�YDORUH�GL�XQ�SDUDPHWUR

k → &UHR�XQ�PHWRGR�VHSDUDWR�SHU�RJQL�YDORUH�
GHO�SDUDPHWUR

k ,QYHUVR�GHO�SUHFHGHQWH
k ↑ FKLDUH]]D�

��� �Aª�¨ 
�
 iAªJª 	�
 ¨�� 	 ���������
	
� �Aª�¨ 
�
 iAªJª 	�
 ¨��'¬�¨Aª��,ª 
 iJ¨���
� �Aª�¨ 
�
 iAªJª 	�
 ¨��'¬�¨Aª��������

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

����3UHVHUYH�:KROH�2EMHFW

1 2WWHQJR��PHWRGL�JHW��YDUL�YDORUL�GD�XQ�
RJJHWWR�H�OL�SDVVR�WXWWL�FRPH�SDUDPHWUL

1 → 3DVVR�WXWWR�O¶RJJHWWR�FRPH�SDUDPHWUR�
�HYHQWXDOPHQWH�WKLV�

1 $OWHUQDWLYD��0RYH�0HWKRG��SRVWR�VEDJOLDWR"�
1 &RQWUR��GLSHQGHQ]D��] GLSHQGH�GD�S«�

vKw'u�_B����y	�#s!u�2 � �8�vKw'u�3&����y	�#s!u�4 � �8�0>y |j� _ �,3%�2� 06y | � �%�8�

��������� � � � � !#"%$ & ' � ( ) ! � � *,+#"/. 5 6

����5HSODFH�3DUDPHWHU�ZLWK�
0HWKRG1 +R�XQ�RJJHWWR�FKH�LQYRFD�XQ�PHWRGR�P H�QH�

SDVVD�LO�ULVXOWDWR�FRPH�SDUDPHWUR�D�XQ�DOWUR�
PHWRGR�P¶

1 → 5LPXRYR�LO�SDUDPHWUR�H�ODVFLR�FKH�VLD�LO�
PHWRGR�P¶ D�LQYRFDUH�LO�PHWRGR�P

1 /XQJKH�OLVWH�GL�SDUDPHWUL�↓ OHJJLELOLWj
��7�8:9<;:=>8@? BA�DC 9�E C�F 8<; A 8 F/�HGBI JKF 8 �LC� ; �-J�M<G I G ?ON APG

 ?/?O8<;Q8 F 8R9�; ��J�I SF 8BTU;  ; � 8 FV� 8 CQJB�-�-J<FXWPI G 8 I �YH =�8C�J�F/J =�8
? FX

��������� � � � � !#"%$ & ' � ( ) ! � � *,+-"/. 5VZ

����,QWURGXFH�3DUDPHWHU�
2EMHFW1 +R�XQ�JUXSSR�GL�SDUDPHWUL�FKH�³VWDQQR�EHQH�

LQVLHPH´��WHQGRQR�D�HVVHUH�SDVVDWL�LQVLHPH�
1 → /L�ULPSLD]]R�FRQ�XQ�RJJHWWR

�\[ �@	X]Q^K� � � �U_@�6	�` ��� ª	¨ba ;�� �©¨ ` ��� ª�¨c�
→ ^R� � �Aª�¨ 
\m������6	�`ed �Aª�¨ 

m�������	 �

1 %HQHILFL�
�\f
9�; WPg 8 I G � ?O8 APG
J<FXWS =�8S;@? G ⇒

I 8 W�WPG M�G I G ?ON ↓
��h IBFXJ�W�WPF 9 C�CQJ =>8S;@? iJ<G 9@? J�J�� 8 A 8 F 8YL = CBSF ? J =�8<;@? iY@g 8 � ? JRM 8S;Q8K;Q8 I I J ;<9 Q�QJ�YjI JB�-� 8

kml@n-ojp n q�n rLsHrLtvu@wjxHp n yzsL{zn tjrjn#ujn#yztHu@n yzo
|
��������� � � � � !#"%$ & ' � ( ) ! � � *,+#"/. 5 }

�����5HPRYH�6HWWLQJ�0HWKRG

1 +R�XQ�DWWULEXWR�[ D�FXL�YD�DVVHJQDWR�XQ�
YDORUH�VROR�DOOD�FRVWUX]LRQH

1 → 5LPXRYR�LO�PHWRGR�VHW;

1 → 6H�SRVVLELOH�VHQVDWR�UHQGR�[�ILQDO
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��������� � � � � !#"%$ & ' � ( ) ! � � *,+-"/. 5 .

�����+LGH�0HWKRG

1 +R�XQ�PHWRGR�SXEEOLFR�FKH�QRQ�YLHQH�XVDWR�
GD�QHVVXQ¶DOWUD�FODVVH

1 → /R�UHQGR�SULYDWR
1 /¶DPELHQWH�GL�SURJUDPPD]LRQH�

SRWUHEEH�GRYUHEEH�HYLGHQ]LDUH�L�PHWRGL�
SXEEOLFL�QRQ�XVDWL«

��������� � � � � !#"%$ & ' � ( ) ! � � *,+#"/. 5,5

�����5HSODFH�&RQVWUXFWRU�ZLWK
)DFWRU\�0HWKRG

1 → 6RVWLWXLVFR�LO�FRVWUXWWRUH�FRQ�XQ�)DFWRU\�
0HWKRG

t#rK�'xqx�V |��vKs��q�!uKp�%�'z���r#vqt�V |���vKs��K�!uKp��5v�w!uguKv �p�&%E�uqv:��p��8uKv �'p3�44
tqrq�!x#xHV^|"�vqs"�#�!u�p %�(
#v � �'u�s&V |���vKs"�q�!uKp��5vcw'uguKv �'p��&%E�uKv �p��8uKv:�p3�4

�!zK��rqv#t x#u��'uKvqt�V |���vqs��q�'u�p�t�
Ks#���5vcw'uguKv �p1�H%
Ks!ucz1
cwgw!s�L V |"�1vKs��K�!uKp��5uqvD�p1�8�44

��� o��Lojr��VwLsHp q ojr�� o �� t��	��tLy p s �
� o

��������� � � � � !#"%$ & ' � ( ) ! � � *,+-"/. 5	�

�����(QFDSVXODWH�'RZQFDVW

1 +R�XQ�PHWRGR�FKH�UHVWLWXLVFH�XQ�RJJHWWR�FKH�
GHYH�HVVHUH�³GRZQFDVWHG´�DO�WLSR�FRUUHWWR
�\[ �@	X]<YHSI I 8 Y ? G  ; �

1 → 6SRVWR�LO�GRZQFDVW�GHQWUR�LO�PHWRGR
��R9�;:=\8
? BA�:APG � 8 F%�  TU;  ; �-���F/J��-Y@FOG �Q���C<G �����

��������� � � � � !#"%$ & ' � ( ) ! � � *,+#"/. 5	�

�����5HSODFH�(UURU &RGH�ZLWK�
([FHSWLRQ1 +R�XQ�PHWRGR�FKH�UHVWLWXLVFH�XQ�FRGLFH�

VSHFLDOH�SHU�LQGLFDUH�XQ�HUURUH
1 → *OL�IDFFLR�JHWWDUH�XQ¶HFFH]LRQH
vKw'u@�(
qs#rqs � ����v�wu��c|q|�pKw!uK��
Ks1�H%v#~ ����|#|'pKwu���
qs �TE%x��qrK}#p��
Ks'u�z/
cwHW����s!r#x�sF%E�xK�#rK}qp��:��� |q|�pKwu��"
qs3�
Ks'u�z/
cw&���44

� p!v�} �8
Ksqrqs � ����v�w'u���|#|'pKwu���
qs� u �/
�p�LxXMtqtqs�0�vqpKw#s1���qrK}#p�%vq~��{�c|q|'pqw'uK��
Ks �TE�xK�qr�}!p��u �1
qp�L w#s"L�M'tqtKs10Kvqp�w#s1���#rK}qp�� �8�s#r!x�sE�x��!r�}qp�� �g��|q|pqw'uK�"
Ks��4

��������� � � � � !#"%$ & ' � ( ) ! � � *,+-"/. 5	�

�����5HSODFH�([FHSWLRQ�ZLWK
7HVW1 ,Q�XQ�PHWRGR�YLHQH�JHWWDWD�XQ¶HFFH]LRQH�VX�

XQD�UHVSRQVDELOLWj�GHO�FKLDPDQWH
1 → 0RGLILFR�LO�FKLDPDQWH�SHU�IDUJOL�IDUH�LO�WHVW

�� F/BW 8
?/? RC 8 FUYH ;
? FXJ ?/? ��
}!p�z��1rKsB�qs!u�V�s'xKv�|'p��5v�w'u�v�&%u�
�3 %
Ks'u�z1
�w@E+��
�
���3 5v(�8�4 tK�'uKt$�Z� C2
"
q��3 V�wq}#s"_�PKz�u$P'~$S#pKz#wq}x:M�_'tKs$�1uKvqpKwgs��&%
Ks!u�z1
�w&�J�44

}#pKz��1rKsB�qs#u1V�s'xKv |p���vKw'u�v�&%vq~���v �*�@E1��
"
K��3Sy rqsKw��#u ���X
qs#u�z/
�w����
Ks'u�z1
KwTE+��
�
K��3 5v(�8�4 ��������� � � � � !#"%$ & ' � ( ) ! � � *,+#"/. 5��

���*HVWLRQH�GHOOD�
JHQHUDOL]]D]LRQH

��� ��9 I I �cC"!�G 8 I A
# � ��9 I I �cC"$ 8
? gBBA
% � ��9 I I �cC'&  ; � ? F 9 Y ? SF( BA )
* � ��9 �Hg,+c�- ; $ 8
? g�BA
./� ��9 �Hg,+c�- ; !QG 8 I A
0 � [/1@? F/J�Y ? 7S9 M�YjI JB�-�
23� [/1@? F/J�Y ? 7S9 C 8 F/Y@I JB�-�

4 � [31@? FXJ�Y ? hz;@?O8 F65XJ�Y 8
7 � & SI I J<C�� 8"8 G 8 F/J�F/Y@g9)
�;:3� !@SF ==< 8S= C<I J ?O8$ 8@? g�BA
�>����? 8 C�I J�Y 8�hz; g 8 FOG ? J ; Y 8-�G ? g,+ 8 I 8 W<J ? G  ;
� # ��? 8 C�I J�Y 8 + 8 I 8 W�J ? G  ;-�G ? g h ; g 8 F�G ? J ; Y 8

1 6SRVWDPHQWL�LQ�XQD�JHUDUFKLD��FROOHJDPHQWL�
FRQ�L�SDWWHUQ�GL�SURJHWWR
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��������� � � � � !#"%$ & ' � ( ) ! � � *,+-"/. 5,0

����3XOO 8S�)LHOG

1 'XH�VRWWRFODVVL�FRQ�OR�VWHVVR�DWWULEXWR
1 → /R�VSRVWR�QHOOD�VRSUDFODVVH

���m; Y@g 8 � 8 YH ;R;  = G
≠
� C 9 FXY
g����HG W ; G 5OG YLJ ? G�� �

��7B8��	��
������� T → �����������������

Im piegato

Venditore

- nom e

Ingegnere

- nom eDiBattes imo

Impiegat o

# nome

Venditore Ingegnere

��������� � � � � !#"%$ & ' � ( ) ! � � *,+#"/. �,6

����3XOO 8S�0HWKRG

1 +R�GXH�PHWRGL�FRQ�ULVXOWDWL�LGHQWLFL�LQ�GXH�
VRWWRFODVVL��R�LQ�VRSUDFODVVH�H�VRWWRFODVVH�

1 → /L�VSRVWR�QHOOD�VXSHUFODVVH
��� I ?O8 F ; J ? G ��J ]�� 	���� !
SF ==<U8<= C�I J ?O8 $ 8
? gQ<A ��� 8 G! 

=>8
? BAPGQ�# ; :�LG = G I G 8R;  ; � �
Im piegato

Venditore

+ getNome()

Ingegnere

+ getNome()

Impiegat o

+ getNome()

Venditore Ingegnere

��������� � � � � !#"%$ & ' � ( ) ! � � *,+-"/. ��Z

����3XOO 8S�&RQVWUXFWRU %RG\

1 +R�GXH�FRVWUXWWRUL�TXDVL�XJXDOL�LQ�GXH�
VRWWRFODVVL

1 → &UHR�XQ�FRVWUXWWRUH�QHOOD�VXSHUFODVVH�H�OR�
FKLDPR��VXSHU��GDOOH�VRWWRFODVVL
� ≠

A�J"� 	  ��9 I I �mC $ 8
? g�BADC 8 FXY
g#�:G ;  = G
A 8 G
YL�� ? F 9@?/? SF�GQ�- ; 

≠
��� I ?O8 F ; J ? G �QJ�]�$P	��% ? 8 C�I J�Y 8 &  ; � ? F 9 Y ? SF -�G ? g!@J�Y ? SF )"$ 8
? gBBA

��������� � � � � !#"%$ & ' � ( ) ! � � *,+#"/. �,}

����3XVK�'RZQ�0HWKRG

1 +R�FRPSRUWDPHQWR�QRQ�SHUWLQHQWH�D�XQD�
VXSHUFODVVH

1 → /R�VSRVWR�QHOOD�H�VRWWRFODVVH�L
1 ,QYHUVR�GL�3XOO�8S�0HWKRG

Impiegato

Venditore

+ getAuto()

Ingegnere

Impiegato

+ getAuto()

Venditore Ingegnere

��������� � � � � !#"%$ & ' � ( ) ! � � *,+-"/. �,.

����3XVK�'RZQ�)LHOG

1 +R�XQ�DWWULEXWR�XVDWR�VROR�LQ�DOFXQH�
VRWWRFODVVL

1 → /R�VSRVWR�LQ�TXHOOH�VRWWRFODVVL
1 ,QYHUVR�GL�3XOO 8S�)LHOG

��������� � � � � !#"%$ & ' � ( ) ! � � *,+#"/. � 5

����([WUDFW�6XEFODVV

1 +R�XQD�FODVVH�FRQ�TXDOFKH�FDUDWWHULVWLFD�
XVDWD�VROR�LQ�DOFXQH�LVWDQ]H
� & I J��#� 8 YL ; YL 8 �LG  ;�8 J:G � ? J ;�& J = G � ? J,�zI JKC 8 W�WPG SF 8 �

1 → &UHR�XQD�VRWWRFODVVH�SHU�TXHO�
VRWWRLQVLHPH�GL�FDUDWWHULVWLFKH

1 $OWHUQDWLYD����� ([WUDFW &ODVV��GHOHJD�LQYHFH�
GL�HUHGLWj�
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��������� � � � � !#"%$ & ' � ( ) ! � � *,+-"/. ���

����([WUDFW 6XSHUFODVV
� 8   iY@I JB�#�LG
YH ; YHJ<FXJ ?/?O8 FOG � ? G Yjg 8 �HG = G I G
� →

& F 8  9<; J�� 9 C 8 FXY@I JB�#� 8i8 �<GQ�HC��� ? KI 8Y#J<F/J ?/?O8 F�G � ? G Y@g 8 YL =i9<; G
> � �Lojr��VwLsHp q ojr�� o���n rHtHqvn rLt � �,ojrLuLt s � ���,s��	��t � � t�����s � y��Vn �#t�|
>�� � t
	#wjp p � x�� n ojp u����o����#tHu����Qt@r � ���Vw#y � t����LtHu��

� � I ?O8 F ; J ? G ��J�]� P	 � [/1
? FXJ�Y ? & I J��#� ��A 8 I 8 W�J��
> ovy�� � � oHq�x���o 0 �	����� ojxHp sLy�o��/r��Lo���n �VsLr#y o���n � �"!�ojp o$#Hs��Xn t@r

Dipart imento

+ getCostoAnno()
+ getNome()
+ getPersone()

Impiegato

+ getCostoAnnuale()
+ getNome()
+ getId()

Dipartimento

+ getCostoAnnuale()
+ getPersone()

Impiegato

+ getCostoAnnuale()
+ getId()

%'&)( * +
,$-�. * /1032)* 0 465)5873&)9 .8: ;
+ getNome()

��������� � � � � !#"%$ & ' � ( ) ! � � *,+#"/. ���

����([WUDFW ,QWHUIDFH

1 +R�PROWL�FOLHQWL�FKH�XVDQR�VROR�XQD�SDUWH�
GHOO¶LQWHUIDFFLD�GL�XQD�FODVVH��RSSXUH

1 'XH�FODVVL�FKH�KDQQR�XQD�SDUWH�
GHOO¶LQWHUIDFFLD�LQ�FRPXQH

1 → (VWUDJJR�OD�SDUWH�FRPXQH�LQ�XQ¶LQWHUIDFFLD
1 &IU��FRQ�([WUDFW�6XSHUFODVV

� + 9 C�I G Y#J & G  ;�8 YLBAPG Y 8�T 8 F 8 A G ? J<FOG 8@?�N �HG ; W�SI J

��������� � � � � !#"%$ & ' � ( ) ! � � *,+-"/. ���

����&ROODSVH�+LHUDUFK\

1 +R�VXSHUFODVVH�H�XQD�VRWWRFODVVH�PROWR�VLPLOL
1 → /H�IRQGR�LQVLHPH
1 ,QYHUVR�GL�([WUDFW�6XSHUFODVV�6XEFODVV
1 3XOO 8S�3XVK�'RZQ�)LHOG�0HWKRG SRVVRQR�

SRUWDUH�D�FODVVL�PROWR�VLPLOL«

Venditore

Impiegato

Impiegato

��������� � � � � !#"%$ & ' � ( ) ! � � *,+#"/. � �

�����)RUP�7HPSODWH�0HWKRG
� 8 KG ; A 9�8 �# ?/? BY@I JB�L�LG
A 9�8R=>8@? <APG
Y@g 8�8 � 8 W 9  ; 

;Q8 I I :� ?O8 �L� :SF/APG ;Q8 C�JB�#�LGQ�HG = G I G�J ; Yjg 8 � 8 APG 565 8 F 8�;
? G
� →

& �� ? F 9 G �-YH ;B8 I I J�� 9 C 8 FXY@I JB�#� 8K9�; < 8�= C�I J ?O8 $ 8
? g�BA
< =  !?> T YL ;:=\8
? BAPG�gQBA@
�-Q��F/J��-Y@FOG ?/? G ;Q8 I I 8 �- ?/? BYjI J��-�HG

A

B

+ m()

C

+ m()

op1();
op2();
op3();

op1’();
op2’();
op3’();

B

+ m()C�D�E F GC�DIH3F GC�DIJ3F G

B

+ m1()
+ m2()
+ m3()

C

+ m1()
+ m2()
+ m3()

m1 -> op1();
m2 -> op2();
m3 -> op3();

m1 -> op1’();
m2 -> op2’();
m3 -> op3’();

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

�����5HSODFH�,QKHULWDQFH�ZLWK�
'HOHJDWLRQ

� 8  9<; J��- ?/? BY@I J��#� 8 Y@g 8K9 �-J��-SI KCQJ<F ?O8A 8 I I K G ;
?O8 F65/JQYLY@G JiA 8 I I Ji� 9 C 8 FXY@I J��#� 8BT SC<C 9 F 8
� �-J�F 8 M�M 8:=>8 WPI G �� 8K;  ;�8 F 8 APG ? J��#� 8 Y 8 F ? G
A�J ? G
� → 

& F 8  9�; J ?/? F�G M 9@? KC 8 F�I J:� 9 C 8 FXY@I J��#� 8�Tm= BAPG 5OG YLRG
=�8
? BAPGBC 8 F 5/J<FUA 8 I 8 W<J�F 8�8 FOG =�9 Q��RI JRF 8 I J & G  ;Q8 APG
8 F 8 APG ?ON

Vector

+ is Em pty()

Stack
return _vector.isEm pty();

St ack

+ isEmpty()

Vect or

+ isEmpty()1

-_vector

1

��������� � � � � !#"%$ & ' � ( ) ! � � *,+#"/. �,6

�����5HSODFH�'HOHJDWLRQ�ZLWK�
,QKHULWDQFH

1 +R�³WURSSD´�GHOHJD]LRQH�EDQDOH��WDQWL�PHWRGL�
VHPSOLFL�FKH�GHOHJDQR�H�EDVWD�

1 → 5HQGR�LO�GHOHJDQWH�XQD�VRWWRFODVVH�GHO�
GHOHJDWR

1 ,QYHUVR�GHO�SUHFHGHQWH
1 2YYLDPHQWH�GHYH�DYHU�VHQVR�LO�VXEFODVVLQJ

�>[ �@	X]SL@\C 8 FNM �PO����RQ����D8TS����VU��AQ�
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��������� � � � � !#"%$ & ' � ( ) ! � � *,+-"/. ��Z

6FDOHWWD

���
&RPSRVL]LRQH�GL�PHWRGL

� �
6SRVWDPHQWL�IUD�RJJHWWL

� �
2UJDQL]]D]LRQH�GHL�GDWL

���
6HPSOLILFD]LRQH�GL�HVSUHVVLRQL�FRQGL]LRQDOL

���
6HPSOLILFD]LRQH�GL�LQYRFD]LRQL�GL�PHWRGL

	 �
*HVWLRQH�GHOOD�JHQHUDOL]]D]LRQH


