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The Strike of OO

Component Composability
Issues in Object-Oriented
Programming
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The conventional object-
oriented model is considered
unsatisfactory with respect to
reusability of software
components. Current reuse
strategies by aggregation or
inheritance require an
overload of method re-
definitions. As a
consequence, OO languages
have to be extended without
sacrificing their useful
features. The concept of
composition-filter is an
language independent
enhancement to the OO
model; it avoids unnecessary
method re-definition when
components are reused.
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class Email interface
putOriginator(anOriginator);
getOriginator returns anOriginator;
putReceiver(aReceiver);
getReceiver returns aReceiver;
putContent(aContent);
getContent returns aContent;
send;
reply;
approve;
isApproved returns Boolean;
putRoute(aRoute);
getRoute returns aRoute;
deliver;
isDelivered returns Boolean;
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USViewMail::putOriginator(anOriginator)
if self.userView then

imp.putOriginator(anOriginator)
else self.viewError;
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USViewMail::putOriginator(anOriginator)
if self.userView then

super.putOriginator(anOriginator)
else self.viewError;
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&,'c�"� &(#9$
&(��'-�\!"�
!FI>'T$
�D� &,'-� $
!"'-�S�6. CF'-01!"�
?:j)�G!FI>'T����I>'6&,��!"$
��01'-8h./$
��'-�^&('-8
���A'6MH<D'-&(���"��'-�Ö&,'6mD��'-��!"�9$
&,'^�"� &(#%$
&,��'-�Ö!"��!"I�'^�A��2�'-&
01��$
�A��'-�\!"I�&,�7��� Iµ�A��2�'-&%0:$
�����
?�Å%� #%'-<='-&(M�.U� !"Iµ&('-���A'
*3'-01I>$
������*S�;&('-mD����&,'\$S01� �������5'6&,$�.U��'G����*;.U'-&��7�X&,'-8
��*32���'-*S'-��!F$
!"��� ���
?�NO��*S����$
&k!"�y01��$
�A�%¹�NOºX��'-#9�l$
����M����
!FI>'f$
�D� &,'-� $
!"��� ��8h./$
��'-�{&('-���A'-Mb@Y�nºX��'-#%�y$
������*32���'-8
*3'-��!"�Xg
ÊY*S'6!"I�� ���
?6o�I�'�����I�'-&,��!F$
�>01'-8h.U$
�A'-�^&,'-����'�&('-8
mD����&,'-�;��'-<D'-�}*3'-!"I�� ���
?DÅ%'-&('-M/�"��<D'G*3'-!"I��7�5�k$
&,'\�)�7&
�7&,���D����$
!"�7&]$
�>�×&('-01'-��<='-&]<=��'-#Ø01I�'-0:Q ���>�Ù$
���×!"#%�
*3'-!"I��7�5�`��*32���'-*3'-��!f!"I�'��7&,��� ����$
!F� &a$
���Ñ&('-0:'6��<D'-&
<D��'-#9�
?

1. The exact number of methods depends on the
language used.
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o5I�'B$
� �D&('-�D$
!"���7��8¾.U$
��'-�9��*32���'-*3'-��!"$
!"���7�;�7�D� ��� ~%� &,8
��'-&,���������w�A�7*S'-#%I�$
!c*3� &('30:�7*S2�����01$
!"'-��M=.U'-0:$
����'3��!
&,'-mD����&,'6�Ï&('-� &(��'-&,�����s� �l!"I�'Ú$
� �D&('-�D$
!F'Ú��!"&,��01!"��&,'-�
?
JL� �������5'6&U!FI>'B0:�7�5'B$
����I�� #%�;���w� ���D��&,'BÛ�?,j)�D!"I�'L��'-����8
'-&p� �>!"I�'�*3'-���A$
� '����H� �>���A'-&p$
���G� &(���D����$
!"�7&�!FZD2�'-Mu!FI�'
*S'6�A��$
�D'b�
�D�"���(� �����D�1�)�1�����/�"� &(#%$
&,��'-�w!"�T!FI�'B$
� �D&('-�D$
!F8
'-�\�[.DCE'-01!=��²��
M�� !FI>'-&(#%����'X!"I�'X'-&,&(� &/*3'-!"I��7�\�
���(ÄX³��(�(�1�
���4����<=�7QD'-�b?uÅ9'6&,'-M>!"I�'w*3'-!"I�� �y�D�(���6Üp���(Ä�#%�����D.U'w����8
��'-0:'-����$
&,����Zk����<D� Q '-�\!"#%��0:'-M��)��&(�A!�.UZk!"I�'c@��nºX��'6#9�l$
���
�6. CF'60:!=$
���_!"I�'-��.UZk!"I�'X¹�NOºX��'-#9�l$
���7�[. CF'-01!�?�j)�=$�*3����8
!"��2���'_���><D� 01$
!"���7�����Y�>�7!B��'-����&('-��M5!"I�'-�y!"I�'_$
�D� &,'-� $
!"'
�A!F&,��01!"��&,'4*3����!7.U'�&('-� &(�D$
����d
'-�b?6o�I�'4$
�D�D&('-�D$
!F'-���[.U8
CF'-01!"�V*S����!�./';&('-0:�7�>�"���D��&('-�y$
�T����!F'-&,�"$
0:';�[.DCE'-01!"�T$
���
<=��01'c<='-&(��$�?

o5I����/&,'-01� ���"���D��&,$
!F��� �k0:$
�X.U'B$X&,$
!"I�'-&�0:�7*S2���'-Wc� 2�'-&($
8
!"��� �»$
���r*3$
ZÚ&,'-mD����&('µ$
������!"���7�>$
�w*3'-!"I�� �Ù��'-�"������8
!"��� ����M3����0:I×$
�|�(�(�"�(���(�
�(MG�(�"�:�(��M3$
���Ý�,�:�(±1� ��� �(�6?ko�I�'
*S'6!"I�� ���V�(���)�(���(�
�X$
���¸�(�"�:�(�L01$
�%.U'k����'-�¸!"�G&('-$
�l$
���
#9&(��!"'_!FI>'_$
� �D&('-�D$
!F'-�a�[. CF'-01!"M5&('-�A2�'-01!"��<D'-��Z/?7o�I�'_*S'-8
!"I�� �9���1�,±A� ���D�(�5���p&,'-��2�� ����� ./��'L!F��'-��!"$�.U������I;!"I�'L��'-����&('-�
$
�D� &,'-� $
!"'w�A!F&,��01!"��&,'D?ux�'w$
�A����*S'w!FI>$
!n!FI�'%� ��� ~��7&,8
��'-&,�����V&,'6mD����&('-�5$
!O��'-$
��!O!"I�&,'-'n$
������!"��� ��$
�-*S'6!"I�� ���5�"� &
&,'-01� ���"���D��&,�����a!"I�'f$
�D� &,'-� $
!"��� �µ��!"&(��0:!F��&('-Mb&,'6�A����!"�����
���9!F� !F$
�7g
ÞV*S'-!FI�� �\��*S2���'-*3'-��!"$
!F��� ���u?

ORViewMail::putOriginator(anOriginator)
if imp.userView then

if self.orginatorView then
imp.putOriginator(anOriginator)

else imp.viewError;

«D� ���D�¬�/ß
®�¼X�
���¬�E���:�"���1�D�"Ã[�:�(���V�����D�(�/��±b�
�D�"���(� �����D�1�)�1�/���
«D��« ³\��²��
���(²����D�"�:�"���1�D¶

o5I�'T����I�'-&(��!"$
��0:'-8h.U$
�A'6�^��*S2���'-*3'-��!"$
!F���7�G� �5� ��� ~^� &(8
��'-&,������&('-mD����&('-�}&('-��'-�)������!"���7�Ç�7�3!"I�'µ01$
���92�$
!"!F'-&,���
?
·%'-<='-&(!"I�'-��'-���AM[!FI�'b!"� !F$
�
����*k.U'-&��7� &('-mD����&,'-�w*3'-!"I�� ���
&,'-*3$
�����b�A'-<D'-��?1JL�7���A����'-&�!"I�'���*S2���'-*3'-��!"$
!F���7�_� �>!"I�'
*S'6!"I�� �w�
�D�"����� �����D�1�"�:���7�70:��$
���U@Y�nºX��'-#%�y$
���
Ì"�A'-'b� ���D8
��&('�à
Í�?A·%� !F��0:'c!"I�$
!>I�'-&('��"��&,��!>� �(�(�6Ü/���(Ä]$
���G!FI>'-�9�1�(� ���
���D�1�"�:�6Ü/���(Ä}$
&('c<='-&(���"��'6�B?

ORViewMail::putOriginator(anOriginator)
if self.userView then

if self.orginatorView then
super.putOriginator(anOriginator)

else self.viewError;

«D� ��� �¬�/á
®
É"�D°
�(�(���"�1�D���(�"Ã[�:���(�V�¬�(�D�(�/��±b�
�D�"���(� �����D�1�"�:�/���
«D��« ³\��²��
���(²����D�"�:�"���1�D¶

Class GViewMail
j)�â!FI�'���'-WO!�'-Wu$
*32���'-M%#%'�&('-����'{@Y�nºX��'-#%�y$
���3���
ã ºX��'-#%�y$
����.UZl'-WO!F'-���5�����l!"I�'G<D��'-#%�w!F�¸$S�D&(� ��2a� �
� &(���D����$
!"� &(�n$
���\&('-0:'6��<D'-&(�u?�o5I����n*3$
ZX./'X&('-mD����&('-��M
�"� &
'-WO$
*32���'-M=���^� �"�"��0:'-��#%I�'-&,'k*3�7&,'k!FI�$
�^� ��'k2�'-&(�A�7�^���
&,'-��2�� ����� ./��'L�"� &U��'-�������>�Y$
���9&,'-01'-��<D�����Y*3$
�����u?,j)�;01$
�A'
� �D!"I�'L$
� �D&('-�D$
!F���7��8¾.U$
��'-�9&,'-����'-M-!"I�'L��*32���'-*S'6�>!F$
!"��� �
� �H01��$
�A� ã ºX��'-#%�y$
���/���4����*3����$
&�!F�S!"I�'%�7��'%��I�� #%�¸���
�D���D��&('_Û�?PzÙ!"�7!"$
���7�Bg
Ê\*S'6!"I�� ���YI�$
<D'_!F�%./'9��*32���'68

*3'-��!"'-�b½u�)��<D'%*3'-!"I�� ���4$
&('%���A'6���)�7&�<=��'-#t01I>'60:Q ����� M
������'b*3'-!"I�� ���U$
&('b���A'-�w�"�7&��"� &(#9$
&(�������4*3'-���A$
� '-�/�7��8
��Z M
$
�>�\!F#9�Y*S'-!FI�� ���n��*32���'-*3'-��!�!"I�'c<D��'-#9�
?

j)�Ï01$
�A'l�7�k!FI�'l���>I�'-&(��!"$
��0:'68¾.U$
��'-��Ò��4�D~�&('-����'-ML!"I�'
*3'-!"I��7���Ï�1�(� �����D�1�"�:�6Ü/����Ää$
���¿�(�(���(���
���6Üp���(Ää�7�y@��n8
ºX��'-#%�y$
����0:$
�Y.U'4&('-8)��*32���'-*3'-�>!F'-�^��� ã ºX��'-#%�y$
����$
�
� &,�7��2]� &(���D����$
!"�7&�$
���a&,'-01'-��<='6&�<=��'-#%��MU&,'-��2�'-0:!F��<='-��ZU?
Å%'-&('-MT!"I�'a*3'-!"I��7�v�
�D�"���(� ����� �:�"�1�^01$
�µ.U'a����I�'-&,��!F'-�
�"&,�7*Ù01��$
���H@Y��ºc��'-#%�y$
����M
$
�>�\!"I�'-&('-�)�7&,'c��!>���H���7!>��'-018
'-����$
&,Z4!F�T��'-01��$
&,'b��!7���Y0:��$
��� ã ºX��'-#%�y$
���¬?�o5I�'b�(��� ±1¶h�1�(� ���
��� �:�"�1�6Ü/���(Ä¸01$
���
���Y!"I�'b*3'-!"I�� �;�
�D�"���(� ����� �:�"�1��#%�����
!FI�'-�
&('-�"'-&H!"�%�1�(� �����D�1�)�1�6Ü/���(Ä���*32���'-*3'-��!"'-�S��� ã ºX��'-#9�l$
����?
@��>��Z^!"#%�S*S'-!FI�� ���4$
&,'%&('-mD����&,'-���"� &�&('-8)��*32���'-*3'-��!"8
�����y!FI�'G<=��'-#%�u?Do�I�'G$
�D&('-�D$
!F��� ��8h./$
��'-���D�4�D~���*32���'-8
*3'-��!"$
!F��� �v&,'6mD����&('-�����v!F� !F$
�%g
ÞÏ*3'-!"I�� ���
?Lz�*3� ���
!FI>'6�A'-M�!"I�&('-';*S'6!"I�� ���T$
&(';���A'-�l!"�G0:�7�>�"���D��&('w!FI�';$
�D8
� &,'-� $
!"��� �%��!"&(��01!"��&('D?

j)�_!FI�'V���>I�'-&(��!"$
��0:'68¾.U$
��'-�3�D�4�D~3��*S2���'-*3'-��!"$
!F��� ��M1.U'-8
01$
���A'9� �b!"I�'_&('-mD����&,'-�}0:I�$
���D'-�����y01$
���p2�$
!"!F'-&,����M5!FI>'
*3'-!"I��7�S�
� �)����� �����D�1�"�:��*3����!O./'V&('-��'-�)����'-�3��� ã ºX��'-#%8
�l$
����?=·%$
*3'-��ZDMp<=��'-#+0:I�'-01QD������*3����!p.U'3&,'-$
����d
'-�`���
!FI>'f&('-<='-&(�A'f� &(��'-&,Mb�"��&(��!�!FI�'¸<D��'-#9�G�7��¹�NOºX��'6#9�l$
���
$
���;��$
��!O�D&(� ��2Y<=��'-#%�5*3����!1.U'H<D'-&,���"��'-�b?¬j"��!F� !"$
�-�A'6<='-�
*3'-!"I��7���G$
&,'f&,'6mD����&('-�b½5�"��<='f*3'-!"I�� ���\$
&,'f����'-�|�)�7&
<D��'-#å01I�'-0:Q ������$
���Ç!"#%��*3'-!"I�� ���l��*32���'-*3'-��!_!FI�'
<D��'-#9�
?

Class HistoryMail
z�������*3'æ!"I�$
!×01��$
���çÅ%����!"� &(ZD�l$
���â'-Wu!"'-�����ç01��$
���
ã ºX��'-#9�l$
���5#9��!"I�$%I�����!"� &(ZS<D��'-#f?
j"�n$%*3'-!FI>�7�l���T����8
<D� Q '-�]*S�7&,'_!FI>$
�y�7�>01'_�"� &T!"I�'_��$
*S'_*3$
�����6. CE'-0:!FM5$
#%$
&,�������;*3'-���A$
� 'c���H� '-��'-&,$
!F'-�b?

� ���D��&,'LÊc�AI��7#9�p$�$
� �D&('-�D$
!F��� ��8¾.U$
��'-�9Ò5�4�D~9�7&,��'-&(�����
�7��!"I�'f*3'-!"I�� �|2���!F@Y&(���D����$
!"� &6?�j)!4���G'-��!"��*3$
!"'-�|!"I�$
!
.U� !FI^!"I�'k$
� �D&('-�D$
!"���7�^$
���¸���>I�'-&(��!"$
��0:'L./$
��'-�¸��*32���'-8
*3'-��!"$
!F��� ���Ï&,'-mD����&,'Úg
àv*3'-!"I�� ���
?Yg
Û»*S'-!FI�� ���Ï� �
~�*3$
����I>$
<D'k!"��./'k&('-8"��*32���'-*3'-��!"'-�¸�"� &X01$
����$
��*S��������8
!F&,$
!F���7��MX2������S!FI>'l*3'-!"I��7�������>� ��'D?Uo5I����S*3'-!"I��7��$
018
01'-2�!"�/$X��$
*3'B$
�/$
�k$
&(�D��*3'-��!"M6$
���%&('-!"��&,���/!F&,��'B��� !"I�'
��$
*3'-M[#9I���0:IY01� &,&('-��2�� �����/!"�T$L*3'-!"I��7�5M[I�$
�/��� !:./'-'-�
����'-��./'-�"� &('c� �%!FI>'X*S$
���7�6. CE'-0:!,?

HistoryMail::putOriginator(anOriginator)
if self.single(fputOriginatorF) then

imp.putOriginator(anOriginator)
else self.giveAWarning;

«D� ���D�¬�/è
®�¼X�
���¬�E���:�"���1�D�"Ã[�:�(���VéD��« ³G�1�(�
�(�(���-�%��±
�
� �)����� �����D�1�"�:�/���;�����1�(�/ê����(�)�1�(��´µ�:����¶

j)!����B'6�A!F��*3$
!F'-�S!"I�$
!�!FI>'V$
�D� &,'-� $
!"��� �_$
���S����I>'6&,��!"$
��01'
.U$
��'-�3�D�4�D~G� &(�5'6&,�����D�b#%�����D&,'-mD����&('Vg
ë4$
���Gg
à4*3'-!"I�8
�7���AMO&,'-��2�'-0:!F��<='-��ZU?:o�I>'V$
������!"��� ��$
�=!FI�&,'-'V*S'6!"I�� ���B�"� &
!FI>'X$
�D� &,'-� $
!"��� ��8h.U$
�A'-�\&('-���A'X$
&,'X&,'-mD����&,'-�_�)�7&/&,'-01� ��8
�"���D��&,�����k!"I�'c$
�D� &,'-� $
!"'c��!"&(��01!"��&('-�u?
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Class SyncMail
JB� ���A����'-&(M[�"� &�'-WO$
*32���'-M[0:��$
���UNPZ �>01�y$
����M[#%I���0:IY����I�'-&,8
��!F�b�)&(� *rÅ%���A!F� &(ZD�l$
���¬?Ao5I����b0:��$
���b2�&,� <D����'-�b!"#%�w$
������8
!F��� ��$
�b� 2�'-&($
!"���7�>�w01$
����'-�`���:��ì1�(�^$
���`�D� ���1��ì:���>?=j"�c!"I�'
*3'-!FI�� �S���1��ì1�(�����B����<=�7QD'-��MO!"I�'-�\$
���=!FI�'T*3'-�A��$
�D'6�B$
&,'
��'6��$
Z '-�k����!"���6!"I�'n����<D� 01$
!"��� �T� �O!FI>'�*3'-!"I�� �Y�D� ���:�,ì:�(��?

x�'\01$
�}��!"������d
'\$S��'-*3$
2�I>�7&,'\!"�¸��'-��$
Zl$
���a$
0:!F��<=$
!"'
*3'-����$
�D'-�
?:j"�\!FI�'T$
� �D&('-�D$
!F��� ��8¾.U$
��'-�3&,'-���A'6MP!FI�'T��'-*38
$
2�I��7&,'k01$
�w./'k��*32���'-*3'-��!"'-�¸$
!p!FI�'k���>!F'-&,�"$
01'k�6. CF'60:!,?
z4�f����I�'-&(��!"$
��0:'-8h.U$
�A'6����*32���'-*3'-��!"$
!"���7�¸�7�nÒ5�4�D~y�7&,8
��'6&,�����;���n�AI�� #%�%���%�D���D��&,'Xí�?

SyncMail::putOriginator(anOriginator)
if self.locked then sema.wait;
super.putOriginator(anOriginator)

« � ���D�¬�/î
®
É"�D°
�(�����)�1�D�,�(�"Ã6�1�(�(�VéD�4«D³\�1�(�
�(�(���-�%��±
�
�D�"���(� �����D�1�)�1�/���k�����1�(�/ïD�
� �"´µ�:����¶

���7!"Il!"I�'9$
�D� &,'-� $
!"��� �l$
���}����I�'-&(��!"$
��0:'T.U$
��'-�]Ò��4�D~
��*32���'-*3'-��!"$
!"���7���c&('-mD����&,'4���G!"� !F$
�>g
ík*3'-!"I��7����'-�"������8
!F��� ���
?=Å%'-&('-M/g
Û^*3'-!"I��7���w$
&,'G�7<='-&(&,������'-�]�"�7&Y�A'-*3$
8
2�I��7&,'3��*S2���'-*3'-��!"$
!F��� ��M�!F#9�y*3'-!FI>�7���%$
&,'3&('-mD����&('-�
�"�7&L���70:Q\$
�>�f������� 01QG�72�'-&,$
!F��� ���AMD$
���f�7�>'�*S'-!FI�� �f���
����'-�y�"� &c��*32���'6*S'-��!F�����S!"I�';�A'-*3$
2�I�� &('D?uo�I>';$
�D� &,'-8
� $
!"���7�>8h.U$
�A'6����*S2���'-*3'-��!"$
!F��� �3�7�U�D�4�D~��7&,��'-&(�����\&('-8
mD����&('-�LÁ
ðY*S'6!"I�� ���
?[Å%'-&,'-MP!"I�&,'-'T$
���5��!F��� ��$
��*3'-!"I�� ���
$
&('S��'-'-��'-�Ö�"�7&;&,'-01� ���"���D��&,�����}!FI>'S$
� �D&,'6�D$
!"'S��!"&(��018
!F��&,'D?�o�I�'c����I�'-&,��!F$
�>01'-8h.U$
�A'-�\&('-���A'X&,'-mD����&,'-�ng
íV*3'-!FI>8
�7���u?
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USViewMail
mail: Email;

inputfilters
USView: Error =

{userView => {putOriginator, putReceiver,
putContent, getContent, send, reply},

 systemView => {approve, putRoute,
 deliver},

 true => {getOriginator, getReceiver,
 isApproved, getRoute, isDelivered};

Execute: Dispatch = { true => {inner.*, mail.*}};
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ORView:Error =
{origView => {putOriginator, putReceiver,

putContent, getContent, send },
recView => reply,
true ~> {putOriginator, putReceiver,

putContent, getContent, send, reply},
Execute: Dispatch = { true => {inner.*, mail.*}};
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count: Meta = { [*] inner.count };
execute: Dispatch = { true => {inner.*, mail.*}};
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queue: Wait = {locked => unlock, unlocked => *};
execute: Dispatch = {true=> {inner.*, mail.*}};
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