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Bank


accountNumber: Integer


0..1


 isMarried: Boolean

 isUnemployed: Boolean

 birthDate: Date

 age: Integer

 firstName: String

 lastName: String

 sex: Sex


Person


income(Date): Integer

giveSalary(Integer)


customer


 name: String

 numberOfEmployees: Integer


Company


stockPrice(): Real

getMoney(amount)


manager
 managedCompanies


1
 0..*


employee
 employer


0..*
 0..*


 title: String

 startDate: Date

 salary: Integer


Job

wife


husband


0..1


0..1


 place: String

 date: Date


Marriage


<<enumeration>>

Sex

male


female
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context Company inv:


self: Company


numberOfEmployees = x


x > 50
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context c: Company inv:


c: Company


numberOfEmployees = x


x > 50
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context c: Company inv enoughEmployees:


c: Company


numberOfEmployees = x


x > 50
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context Person::income(d:Date): Integer post:


result = 5000


self: Person


result = income(d)
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context Person inv :


self: Person

sex = ’male’
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context Person inv:


self: Person


isMarried = true


implies


self: Person


age = x


x >= 18


id
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self: Person

 isMarried = true

 isUnemployed = false


if


then
 else


income >= 3000


context Person inv:


income < 3000
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self: Person


context Person inv:


income =


: Company


:Job

salary = x


self: Person
 : Company


:Job

title = ’t’


let


if


then
 else


self: Person

isUnemployeed = true


income < 100


in


x


hasTitle(t: String): Boolean


income > 100, x = true


:Person


x = hasTitle(’manager’)


E


income: Integer


x: Boolean


result = x


¡ ��m�E,�(�O9g�����g��Q o��)+C'&-/.M%�+��S@1��.F+

hi.�+�LM�8' (4'='&-/.M%�+��S@1��.F+O@1Rw-�{F�t@H{�@1���p@1R,o�� ,.% !$# � (��AL,��'(L���%=+�LM��%�E,G -1 ���.M'&-/GH�&%5-1 �@1o�o<+�LM�$��-/RM%$-/.M�N*w�!�S%(-/.L�@/%��w@1.MP0@1.0-/*a�)�S@1+���-/. � 
 2 � ,9' ' ( �AL,��'SLnL�@/%$@ TF+�����.,m[@/%C��.,*,E,+$@1.MPn�(�)+�E,��.M%$@H��-F-/o���@1.0{�@1o�EM���w@1�(�OP,�!�M.M�&P �
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• ;=<�>@?,A�B@?�� A�Y[Q�<�>
� A=TVO
S@A�?�KM>%;=<GF[A O�
M>@?,A �,A�Y
� Q�A@S=TVU��E<�XPU Q�I@S@I=Y@J���]EQGW�F � �
S@A�?��,IEQ��%KM?,S@A�� ?#O "�?@Y%KM>�� � O��,<@<@S@A@I�>�� Q�A@S=TVU��E<�X���]@A�B%K�QG?[Q � ?%KM?,S@A � ? �

self: Person 


context Person def: 


income = 


: Company 


:Job 

salary = x 


self: Person 
 : Company 


:Job 

title = ’t’ 


let 


x 


hasTitle(t: String): Boolean 


E 


income: Integer 


result = x 


x: Boolean 


¡ ��m�E,�(�O9g��������Q PM�S��.,��+���-/.n'&-/.M%�+��S@1��.I+
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object: Type1


object: Type2


oclAsType(Type2)

with


Type1


Type2


¡ ��m�E,�(�O9g����9g��BC�!~�+�UI*,��.,mH-/�C'�@/%�+���.,m
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self:  Person

 age = x


context Person inv:


¡ ��m�E,�(�O9g����8g��QA+�+�����R,E,+(�&%J-1 #-/R,���&')+(%

��LM�${�@1���p@1R,o�� )[�(�! ��)�(%�+(-�+�LM�5@1m��5-1 <@N*a�)�(%(-/.l��hi. +�L��$'&-/.MPg��+���-/.n%(�&')+���-/.l�,�!Vg*,�(�&%(%���-/.M%J@1Ra-/E,+A+�LM�${�@1ovE��$-1 )
'�@1.KRw�5%�+S@1+(�&P �M��� mM�#+�LM�O@1m��5-1 �@�*a�)�(%(-/.K��%C@1o���@�Ug%Am��(��@1+(�)�J+�L�@1.#���)�(-,�

• ;=<�>@?,A�B@?�� A�Y[Q�<�>LKM>@N ORQ�A@S=TVU I � A_] `

context Person inv:


self: Person


age = x


x > 0


¡ ��m�E,�(�O9g���)?M��}#�(-/*a�)��+(���&%=-1 �@1.n-/R,���&')+(%C@1+�+�����R,E,+(�

�������@�Ï� �º� � �O���@���
hi.t+�LM�C@1RM%�+��S@/')+3%�UI.F+S@WV�+�LM�C@1+�+�����R,E,+(�A{�@1o�EM�A-1 -/R,���&')+(%���%�@1. � ' ' 1 , ��� '�( � 
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� ' ' 1 , ��� '�(��(�! ��)�(%=+(-���+(%=+�UI*a���$QC. � ' ' 1 , ��� '�( � 
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 ' ' � ) 0 ��%$@ � 
&1 , 
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QC.n-/*a�)�S@1+���-/.n��%A{I��%�E�@1o������&Pn@/%� �-/o�o�-'�J%��

object: oclAny


operation(param1, ..., paramN)


¡ ��m�E,�(�O9g����jg��QC.n@1RM%�+��S@/')+C-/*a�)�S@1+���-/.0'�@1o�o

2C*w�)�S@1+���-/. # 0 ( 1�
 '9, #3% �A��+�L +�LM� *�@1�S@1GH�)+(�)�(% 0�
&1�

�#5���������� 0 
&1�

��� ��%H@1*,*,o����)P +(-�@1. -/R,���&')+ #��	� ($! '�-1 5@1.FU
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object: oclAny


x = operation(param1, ..., paramN)


¡ ��m�E,�(�O9g����qg��QC.n@1RM%�+��S@/')+C-/*w�)�S@1+���-/.n'�@1o�o��G�A��+�L�VK@/%A�(�)+�E,��.K{�@1o�EM�

QC.n�!VM@1Gt*,o��$ �-/�C@1.K-/*w�)�S@1+���-/.0'�@1o�o��

• ;=<�>@?,A�B@?�� A�Y[Q�<�>PO@O KM>%;=<GF[A ���VO��,I�?,A	� O�
M>@?,A � A�Y_H,<EQG?PO8Y,AEQGW,S�?
�DI � A · �G`@`@`

self: Person

age = x


context Person::income(d:Date): Integer post:


result = income(d)


result = x  1000
.
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self: Company


context Company inv:


x > 0


x = stockPrice()
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EM%(�&P ��hi.>+�LM��'&@/%(��-1 CE,.�@1GNR,��m�EM-/EM%t.a@&{I��mF@1+���-/.l�3+�LM� .�@1GH��-1 =+�LM� .�@�{I��mF@1+���-/. '�@1.>Rw� o��! x+t-/E,+�����L,��%���%
�!VM@/')+�o�U[+�LM�).�+�LM�5'�@/%(���,�v  +�LM�)�(�7�!Vg��%�+(%A-/.,o�U[-/.M�5.�@&{I��mF@1+���-/.KRw�)+ ���&�).K+�LM�7')op@/%(%(�)%��#��LM�7�!Vg*,�(�&%(%���-/.��(�&%�E,o�+A��%
+�LM��%(�)+=-1 �-/R,���&')+(%=-/.0+�LM��-/*,*a-�%���+(���).MP0-1 �+�LM��@/%(%(-I')�p@1+���-/.�@1.MP0L�@/%C+�LM�OGNE,o�+���*,o���')��+iU0P,�!�M.M�&P0��.0+�LM�N')op@/%(%
Pg�p@1m��S@1GK�>��LM�[.�@�{I��mF@1+���-/. -/. @1.IU�.FE,GNRa�)�(�&P @/%(%(-I')�p@1+���-/.M%�@1o���@�Ug%t%�+S@1��+(%H@1+H-/R,���&')+ 2 ((' 8 �v =��+H�!Vg��%�+(%���-/�
-/+�LM�)�%�A��%(��@1+J+�LM�O-/R,���&')+CP,�!�M.��)Pn��.K+�LM�O'&-/.F+(�!Vg+=%(�&')+���-/.l���#o�%(�7��+C%�+S@1��+(%=@1+C+�LM�7-/.,o�UK-/R,���&')+C-1 #+�LM�O'&-/.F+(�!Vg+
+�UI*a���
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• ;=<�>@?,A�B@?DCE<GFEH,I�>@J
KM>@NPORQ�A@S=TVU F[I�>,I � A�YPU K�Q��E>,AGFEH,S@<�J,A � �_T I@SEQ�A
KM>@NPORQ�A@S=TVU AGFEH,S@<�J,A@A ��]�>,<�?E\=FEH@?@J � �

self: Company


context Company inv:


: Person

isUnemployeed = false


manager


self: Company


context Company inv:


: Person


employee

= 0


¡ ��m�E,�(�O9g�����g��Q=%(%(-I')�p@1+���-/.K�).MP,%=@1.MP�.�@&{I��mF@1+���-/.


xh� ,%(�){F�)�S@1o���.I{F~S�W*w-�%�+�~S�/-/�l*,�(�3�!Vg*,�(�&%(%���-/.M%_L�@&{F�#+(-JRw��{I��%�E�@1o������&P �A��+�L,��.N-/.M�3'&-/.I+(�!Vg+��1+�LM�)U7@1�S�#{I��%�E�@1o������&P
@/%J%���.,m�o��7'&-/.M%�+��S@1��.I+(%�� �
��LM��E,*,*w�)��'&-/.M%�+��S@1��.F+���. ¡ ��m�E,�(�[9g�����n%�*a�&')�v���&%��t��LM��G�@1.�@1m��)��-1 =@n'&-/Gt*�@1.FU���%O.M-/+NE,.M�)Gt*,o�-�UF�&P �0��LM�
o�- ���)�=-/.M�5%S@�Ug%��<Q]'&-/Gt*�@1.IU[L�@/%C@1+Ao���@/%�+C-/.M�7�)Gt*,o�-�UF�&���
hi. +�L,��% '&-/.M%�+��S@1��.I+��J+�LM�n-/*w�)�S@1+���-/. % #+'�� � 0 ''� � � �AL,��'SL ��%[@1*,*,o����&P +(->@1. '&-/o�o��&')+���-/.l�C��%�{I��%�E�@1o������&P �]��LM�-/*w�)�S@1+���-/.n��%JP,�).M-/+S@1+(�&PKRFU

6= ∅
@1+J+�LM�7'&-/o�o��&')+���-/.#�AL,��'SLn%�LM-/E,o�P�Ra� $I.M-'�A.0@/%C@1.n-/*a�)�S@1+���-/.0-/.n%(�)+(%��

4�-/o�o��&')+���-/.M%��Mo���$��7%(�)+(%��IRa@1m�%��M@1.MPK%(�&DFEM�).M'&�&%��M@1�(�$*M�(�&P,�!�M.M�&P�+�UI*a�&%A��.�254�6��M��LM�)U L�@�{��7@�op@1��m��5.FE,GNRa�)�C-1 
*,�(�&P,�!�M.M�&Pn-/*w�)�S@1+���-/.M%��M��� mM��-/*w�)�S@1+���-/. 2 ,�� ( � � �G�AL,��'(LK��%A{I��%�E�@1o������&Pn@/%� �-/o�o�-'�J%��

• ;=<�>@?,A�B@?�� A�Y[Q�<�>LKM>@NPORQ�A@S=TVU AGFEH,SE<�J,A�Y���]EQEK�� A�� � 
��

context Person inv:


self: Person


n < 3


:Company

employer
 #n


¡ ��m�E,�(�O9g� 9��g��Q=%(%(-I')�p@1+���-/.K�).MP,%=@1.MP�.�@&{I��mF@1+���-/.

��LM�7'&-/.M%�+��S@1��.I+C%�*w�&')�v���&%��#Q *w�)�(%(-/.KL�@/%Ao��&%(%A+�L�@1.n8t�)Gt*,o�-�UF�)�(%��
2C*w�)�S@1+���-/. 2 ,�� (�� � ��%3@1*,*,o����&PH+(-7@5'&-/o�o��&')+���-/.�
d��.H+�L,��%3�!VM@1Gt*,o��C@5%(�)+C� -1 l�)Gt*,o�-�UF�)�(%��<��LM�A{�@1���p@1R,o�� %['&-/.F+S@1��.M%+�LM�5.IE,GORw�)�C-1 #�)o��)GH�).F+S%J��.�+�L�@1+C'&-/o�o��&')+���-/.l�
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2C+�LM�)�$-/*w�)�S@1+���-/.M%5@1�(�-, 2�� � 0 ''� � � �AL,��'(L0+(�&%�+(%C�v 3@H'&-/o�o��&')+���-/.���%=�)Gt*,+iUF�w@1.MPn-/*w�)�S@1+���-/. % #+'�� � 0 ''� � � �AL,��'(L�(�)+�E,��.�%A+���EM���,�v �@t')-/o�o��&')+���-/.n��%A.M-/+C�)Gt*,+�U��

• ;=<�>@?,A�B@?�� A�Y[Q�<�>LKM>@NPORQ�A@S=TVU AGFEH,SE<�J,A�Y���] K�Q�\=FEH@?@J � �

self: Person


context Person inv:


: Company

employer


=
0


¡ ��m�E,�(�O9g� 9g����2C*a�)�S@1+(��-/.n��%(�#Gt*,+�U

��L,��%C'&-/.M%�+��S@1��.F+=%�*a�&')�v���&%J+�L�@1+=@N*w�)�(%(-/.�L�@/%J.M-t�)Gt*,o�-WU��)�(%��
�������@�Ï� �º� � �O���@���
��LM�7@1RM%�+��S@/')+J%�UI.I+S@WV[-1 #@O.�@&{I��mF@1+���-/.0@1o�-/.,m�@1.K@/%(%(-I')�p@1+���-/.���%J@1. � 2 2 # !4, 
 '9, #&%�� % 5 � 
 ' ' � ) 0 �AL,��'SL��(�! ��)�(%�+(-Rw-/+�LK@/%(%(-I')��@1+(��-/.K�).MP,%��#Q P,�)+S@1��o��&P�P,�&%(')����*,+���-/.�-1  +�LM�5@1RM%�+��S@/')+A%�UI.F+S@WV -1 _+�LM�$'&-/.M%�+��S@1��.I+���.�¡ ��m�E,�(�59g� 9��O��%
%�LM- �A.K��.�+�LM�5GH�)+S@�GH-FP,�)ol��.M%�+S@1.�')�O-/.�*�@1m��O|�8g�
� � � �d^­� �J�de�� e � �Q� ���@��eF�Q��� �J�de��O�H���Ç�J� �	`��Ç�J�dc������Q�Ç� ���3�Q�1e�e­� 
 �O�

• ;=<�>@?,A�B@?�� A�Y[Q�<�>LKM>@NPORQ�A@S=TVU�� KGT A ��]�>,<�?E\=FEH@?@J � �1K FEH,S K=AEQ_Q�A@S=TVU�� KGT A�U Q�A�B
�#"@A�BPO@O T AGF[I@S@A

context Person inv:


self: Person
 : Person

wife


: Person

sex = ’female’


id

implies


= 0


¡ ��m�E,�(�O9g� 9�9g���$@&{I��mF@1+���-/.0@1o�-/.,m @/%(%(-I')�p@1+���-/.M% �A��+�LKGNE,o�+���*,o���')��+iU@���)�(-H-/�J-/.M�



9�� ������� � ����� 	 ��� ����� � �������	� ��
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��L,��%C'&-/.M%�+��S@1��.F+=P,�!�M.M�&%���Q *a�)�(%(-/.KL�@/%C@ �J�  ��5��Gt*,o����&%J+�L�@1+J+�LM� �A�v ��5��%� ��!G�@1o����
TF��.M'&�=+�LM�=GOE,o�+���*,o���')��+�U -1 <@/%(%(-I')�p@1+���-/.��).MP�� , 8 (=��% ���)�(-N-/�A-/.M���,@7.�@�{I��mF@1+���-/.K@1o�-/.,m�+�L,��%��).MP��S�)%�EMov+S%���.[-/.,o�U
-/.M�7�)o��)GH�).I+8�AL,��'SLK��%A{I��%�E�@1o������&P���.�+�L�@1+8��@�U��
~Oe��=���������_^��M�1e�c)�Q�J�J���Q�
TFE,Rw�!Vg*,�(�&%(%���-/.M% �ALM��'SL�@1�(�N{I��%�E�@1o������&P�%���P,�NRIUn%���P,��-/�5Ra�)o�- �¢��@/'(L�-/+�LM�)�7@1�S�t@1E,+(-/G�@1+���'�@1o�o�U�'&-/GOR,��.M�&P�RFU

 % 5��

• ;=<�>@?,A�B@?�� A�Y[Q�<�>LKM>@NPO
Q�A@S=TVU�� KGT A ��]�>,<�?E\=FEH@?@J � �1K FEH,S K=AEQ_Q�A@S=TVU�� KGT A�U I � A_] ���
�
I�>�� Q�A@S=TVU �@W[QGX,I�>�� ��]�>,<�?E\=FEH@?@J � �1K FEH,S K=AEQ_Q�A@S=TVU �@W[QGX,I�>��VU I � A ] ���
�

context Person inv:


self: Person
 : Person

wife


: Person

age = x


id
implies


x > 18


self: Person
 : Person

husband


: Person

age = y


id

implies


y > 18


= 0


= 0


¡ ��m�E,�(�O9g� 9�8g��4�-/GNR,��.,��.,m�*,�(-/*a�)��+����&%CRFU#��@1.MP��

��LM�7'&-/.M%�+��S@1��.I+C�!Vg*,�(�&%(%(�&%��#s�@1�������&P�*w�!�S%(-/.M%C@1�(�O@1+Ao���@/%�+O��|NUF��@1�(%J-/o�P �
4�-/GNR,��.,��.,m�*,�(-/*w�)��+����&%�RIU # 1 ��%�{I��%�E�@1o������&P�RFU @1. # 1  x�S@1GH���#��LM�=�!Vg*,�(�&%(%���-/.M%3o��! x+�@1.MP��(�vm�LI+ 
x-/�A@1Rw-�{F�$@1.MPRw�)o�-'���A-1 �# 1 @1�(�5'&-/GNR,��.M�&PKRFU�# 1 �
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• ;=<�>@?,A�B@?�� A�Y[Q�<�>LKM>@NPORQ�A@S=TVU K�Q

[I=Y@Y%K=A � � ?@Y@W,ADK FEH,S K=AEQ� �(Q�A@S=TVU�� KGT A�U I � A ] ���
� ��<�Y �(Q�A@S=TVU �@W[QGX,I�>��VU I � A_] ���
� ���

context Person inv:


self: Person


isMarried = true


implies


self: Person


age = x


x >= 18


wife


self: Person


age = x


husband


or


¡ ��m�E,�(�O9g� 91?M��4�-/GOR,��.,��.,m�*,�(-/*w�)��+����&%JRIU#�i-/���

��LM�7'&-/.M%�+��S@1��.I+=@1Rw-�{F�5%�*w�&')�v���&%���h� #@N*w�)�(%(-/.K��%�G�@1���(���&P �M+�LM�).K+�LM�7%�*a-/EM%(�$��%C@1+Jo���@/%�+7��|g�
�������@�Ï� �º� � �O���@���
4�-/.M%���P,�)����.,m +�LM�N@1RM%�+��S@/')+=%�UI.I+S@WV �M'&-/GOR,��.,��.,m *,�(-/*w�)��+����&%CRIU 
 % 5�-/� # 1 ��%CP,-/.M�7RFUK@1. � 0 ( 1�
 '9, #&%&� 
 ' ' � ) 0 ���LM�7�(�! ��)���(�&P0-/*a�)�S@1+���-/.0L�@/%C+�LM�7.�@1GH�(��@1.MP��O-/� �i-/���N@1.MPK+�LM� � 0 ( 1�
 '9, #&%&� 
 ' ' � ) 0 ��%C-1 �i��-I-/o���@1.��7+�UI*a����QP,�)+S@1��o��&P[P,�&%(')����*,+���-/.�-1 _+�LM�$@1RM%�+��S@/')+�%�UI.I+S@WV�-1 l+�LM�='&-/.M%�+��!@1�v.I+���.[¡ ��m�E,�(�$9g� 91?N��%�%�LM-'�A. ��. +�LM�CGH�)+S@OGH-FP,�)o
��.M%�+S@1.M'&�7-/.K*�@1m��O|1?M�
���-,��-9 ��� //� ��� 0���7 �D0=7 � ���G7�+,��� 0���7 � ��
������3�%�
��LM�=.�@�{I��mF@1+���-/.[+(-�@/%(%(-I')�p@1+���-/.�'!op@/%(%(�&%���%�{I��%�E�@1o������&P o���$��C+�LM�=.�@&{I��mF@1+���-/.[+(-�-/+�LM�)�A')op@/%(%(�&% 
d�v _+�LM�=�(-/o��C.�@1GH�
��%AGt��%(%���.,mH+�LM�7'!op@/%(%A.�@1GH�O'&@1.KRw�$EM%(�&Pn@/% ���)o�o �!�

• ;=<�>@?,A�B@?�� A�Y[Q�<�>LKM>@NPORQ�A@S=TVU�X%KMY@?�� �,I�?,A�
 Q�A@S=TVU F[I�Y@Y%K=I � A�U�� I�?,A
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context Person inv:


 
:Marriage

 date=y


: Person


x < y


 
self:Person

 birthDate=x


¡ ��m�E,�(�O9g� 9�jg���$@&{I��mF@1+���-/.K+(-�@/%(%(-F')�p@1+���-/.n')op@/%(%(�&%

��LM�7'&-/.M%�+��S@1��.I+C%�*w�&')�v���&%A+�L�@1+=@N*w�)�(%(-/. & %AG�@1���(��@1m��7��%C@W x+(�)�J+�LM�$*w�)�(%(-/. & %AR,����+�LMPM@1+(���
�������@�Ï� �º� � �O���@���
��LM�[.�@&{I��mF@1+���-/. +(-�@/%(%(-F')�p@1+���-/. ')op@/%(%(�&%N��%t@1RM%�+��S@/')+(�&P>+(-�@1. � 2 2 # !4, 
 '9, #&%&��' 
 2 2 � 
 ' ' � ) 0 +�L�@1+��S�S ��)�(%�+(-�@1.
� 2 2 # !4, 
 '9, #&%&��' 
 2 2��A��+�L[+�LM�=.�@1GH�$-1  +�LM�5@/%(%(-F')�p@1+���-/.K')op@/%(%��<Q P,�)+S@1��o��)P�P,�&%(')����*,+���-/.K-1  +�LM�5@1RM%�+��S@/')+A%�UI.I+S@WV-1 <+�LM�7'&-/.M%�+��S@1��.I+J��.K¡<�vm�EM�(�79g� 9�j���%J%�LM- �A.���.K+�LM�5GH�)+S@�GH-FP,�)ol��.M%�+S@1.M'&�7-/.K*�@1m��O|�jg�
���-,���� ��� //� ��� 0���7 � & ��79� � ���G7�+,��� 0���7 � ��
������3�%�
��LM��.�@�{I��mF@1+���-/.� x�(-/G¢@/%(%(-I')�p@1+���-/.t')op@/%(%(�&%<��%<{I��%�E�@1o������&Pt@1.�@1o�-/m�-/EM%�o�UN+(-$+�LM��.�@�{I��mF@1+���-/.� x�(-/G	.M-/��G�@1oM')op@/%(%(�&%��

• ;=<�>@?,A�B@?���<�XLKM>ENPO Q�A@S=TVU AGFEH[S@<�J,A�YPU�>@W�FEX,A�Y,Z=T@\=FEH,S@<�J,A@AEQ1] ���

context Job inv:


:Person


x >= 1


:Company

employer


self: Job


numberOfEmployees = x


¡ ��m�E,�(�O9g� 9�qg���$@�{I��mF@1+���-/.� x�(-/G @/%(%(-I')�p@1+���-/.n')op@/%(%(�&%

��LM�7'&-/.M%�+��S@1��.I+CP,�!�M.M�&%J+�L�@1+=@=��-/R���%JP,-/.M�5RIU�@1+Ao���@/%�+C-/.M�7�!Gt*Mo�-WUF�&�7-1 <+�LM�5'&-/Gt*�@1.IU��



� 	 � 	 ����� � ����
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�������@�Ï� �º� � �O���@���
��LM�7@1RM%�+��S@/')+J%�UI.F+S@WV[-1 <@O.�@�{I��mF@1+���-/.[ x�(-/G�@1.K@/%(%(-F')�p@1+���-/.K')op@/%(%AP,-F�&%�.M-/+JPg��� �)�� x�(-/G +�LM�5@1RM%�+��S@/')+J%�UI.I+S@WV
-1  @ ��.M-/��G�@1o �C.�@�{I�vmF@1+(��-/._�#Q�P,�)+S@1��o��&P P,�&%(')����*,+���-/.[-1 l+�LM�=@1RM%�+��S@/')+�%�UI.F+!@WVH-1 l+�LM�C'&-/.M%�+��S@1��.I+���. ¡ ��m�E,�(�=9g� 9�q
��%J%�LM- �A.K�v.K+�LM�5GH�)+S@�GH-FP,�)ol��.M%�+S@1.M'&�7-/.K*�@1m��O|�qg�
���-,���� ��� //� ��� 0���7 �D0�2/��7�� �92�� �/��
 � 
 ��� � �=�G7�+,��� 0���7 �V�

• ;=<�>@?,A�B@? �,I�> �LKM>@NPORQ�A@S=TVU ;MW[Q�?,<GF[A�Y � ���������	� � �

:Person


:Bank


accountnumber = 764423


context Bank inv:


¡ ��m�E,�(�O9g� 9��I���$@�{I��mF@1+���-/.K+�L,�(-/E,m�LnDFE�@1o��v���&Pn@/%(%(-I')�p@1+���-/.M%

��LM�C.�@�{I��mF@1+���-/. +�LM�(-/E,m�L[DFE�@1o��v���)� 
 ! !$# � %�'9% � � � ( 1 �(�&%�E,o�+(%3��.[-/.M�J*w�)�(%(-/. L�@&{I��.,m 
 ! !$# � %�'9% � � � ( 1 |��/q1?�?F9�8g���LM�7DFE�@1o��v���)�=@1.MP���+(%A{�@1o�EM�O@1�(�5P,�).M-/+(�&P0@/%A��.Kr=s06�-/R,���&')+JPg�p@1m��S@1GH%��
�������@�Ï� �º� � �O���@���
��LM�$@1RM%�+��S@/')+A%�UI.F+S@WV�-1  @7.�@&{I��mF@1+���-/.[+�L,�(-/E,m�L[DFE�@1o��v���&P�@/%(%(-F')�p@1+���-/.M%���%�@1.�� 2 2 # !4, 
 '9, #&%�� % 5�� 
 ' ' � ) 0 �AL,��'(L�(�! ��)�(%�+(-7+�LM�C@/%(%(-I')�p@1+���-/. �).MP �I@1. � 2 2 # !4, 
 '9, #&%�� % 5H@1.MPt+(-7+�LM�JDFE�@1o��v���)���#��LM�CDFE�@1o��v���)����%�@1. ��! ' � ) 0�1 ( 2 2 , #&%
d��.�¡ ��m�E,�(��9g� 9���@1.$3 %�'�(��7( 1 ��,9'�( 1�
 ' � ) 0 �!�=Q P,�)+S@1��o��&P0P,�&%(')����*,+���-/.�-1 �+�LM�N@1RM%�+(�S@/')+$%�UI.F+S@WVn-1 �+�LM�O'&-/.M%�+��S@1��.I+��.n¡ ��m�E,�(�O9g� 9��N��%J%�LM-'�A.K��.�+�LM�5GH�)+S@�GH-IP,�)ol��.M%�+S@1.M'&�7-/.�*�@1m��O|��I�
���-,���� �R+,+ �%������� �178/ �[���@��� � ���%: ��7�) �[�=0�� �%��7�&�$ �/) �[�=0 -�) �%�
��LM�5.M�!Vg+C�!VM@1Gt*,o��O@1*,*,o����&%J+(-�+�LM�$ �-/o�o�-'�A��.,m�')op@/%(%JPg�p@1m��S@1GK�
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ModelElement


*


*
source


target


Note

value: Uninterprete


d


Dependency


****


¡ ��m�E,�(�O9g� 9�|g��43op@/%(%JPg�p@1m��S@1G

Q *,�(-/*a�)��+�U�-1 C@K%�E,*w�)��+iUI*w��'�@1.�Ra� @/'&'&�&%(%(�&P�EM%���.,m0-/*a�)�S@1+���-/. # ! ' � 2 � � 0 ( � ��� 0 ( 7�� �AL,��'(L ��%7{I��%�E�@1o������&P @/% �-/o�o�- �J%��
• ;=<�>@?,A�B@?
�,A�H,A�>�� A�>%;MJLKM>@NPORQ�A@S=TVU < ;=S��[Q��@J@H,A � 
[< � A@S=\ S@AGF[A�>@? �9U Q�<�W@Y%;=A

self: Dependency


:ModelElement


:ModelElement


oclAsType(ModelElement)


source


context Dependency inv:


¡ ��m�E,�(�O9g� 9��g��}#�(-/*a�)��+����&%=-1 #%�E,*a�)��+�UI*w�&%

QJ x+(�)�A�(�!~�+iUI*,��.,m @1.K-/R,���&')+J-1  +�UI*a� � ( 0 ( % 57( % ! � +(-t@1.K-/R,���&')+J-1 #%�E,*a�)��+�UI*a�)� # 57((' �P' ( � ( %�'�+�LM�$.�@�{I��mF@1+���-/.@1o�-/.,m @/%(%(-I')�p@1+���-/.�2 # � 1 ! (O'�@1.KRa�5EM%(�&P �
�������@�Ï� �º� � �O���@���
��LM�O@1RM%�+��S@/')+C%�UI.I+S@WV�-1 �# ! ' � 2 � � 0 (�� � � 0 ( 7�� ��%C@1.�� 0 ( 1�
 '9, #&%&� 
 ' ' � ) 0 �A��+�L0@1��m�E,GH�).I+ � � 0 ( 7 �

���-,���� : � ��� ��
 � ���<: ��7�) �[�=0�� �%��7 � � 
 
(2�
�� �%+E0��
}#�(�&P,�!�M.M�&Pn*,�(-/*a�)��+����&%=-/.n@1o�o_-/R,���&')+(%C@1�(�5{I��%�E�@1o������&Pn@/%� �-/o�o�-'�J%��
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oclIsTypeOf()
 oclInState()


oclIsKindOf()
 oclAsType()
oclIsNew()


¡ ��m�E,�(�O9g� 8��g��}#�(�&P,�!�M.M�&PK*,�(-/*w�)��+����&%C-/.0@1o�ol-/R,���&')+(%

h� ��� ��@1.I+=+(- %�*w�&')�v xU�+�L�@1+$�){F�)��U���.M%�+S@1.M'&��-1 3')op@/%(%$} �)�(%(-/.���%=-1 �+�UI*a�=4�( 1 2 #&% @1.MPn.M-/+$-1 3+iUI*w��� # � 0�
 %����� �A����+(���

• ;=<�>@?,A�B@?�� A�Y[Q�<�>
KM>@NPORQ�A@S=TVU < ;=S 
�Q��@J@H,A@Z=T���� A�Y[Q�<�> � � ?@Y@W,A
KM>@NPORQ�A@S=TVU < ;=S 
�Q��@J@H,A@Z=T�� CE<GFEH,I�>@J � �_T I@SEQ�A

self: Person


x = IsTypeOf(Person)


context Person inv:


x = true


self: Person


x = IsTypeOf(Company)


context Person inv:


x = false


¡ ��m�E,�(�O9g� 8g����}#�(�&P,�!�M.M�&PK*,�(-/*w�)��+����&%C-/.0@1o�ol-/R,���&')+(%

�������@�Ï� �º� � �O���@���
hi.�+�LM��@1RM%�+��S@/')+N%�UI.F+S@WV � @[*,�(�&P,�!�M.M�&P�*,�(-/*a�)��+�U���%N@1. � 0 ( 1�
 '9, #&%&� 
 ' ' � ) 0 ��Q P,�)+S@1��o��&P�P,�&%(')����*,+���-/. -1 A+�LM�@1RM%�+��S@/')+=%�UI.F+S@WV�-1 #+�LM�5o��! x+J%�E,Rg~i'&-/.M%�+��S@1��.I+C��.n¡ ��m�E,�(�O9g� 8g�5��%J%�LM- �A.K��.K+�LM�5GH�)+S@�GH-IP,�)ol��.M%�+S@1.M'&�O-/.�*�@1m��
|�|g�
���-,������ ���[� 0 �/� �%�R7 �!��
������3�%� �82 �%�_�3�%
	/ �%�
QCo�ol*,�(-/*a�)��+����&%CP,��%(')EM%(%(�&P�E,.F+���ol.M- �7��@1�(�$*,�(-/*w�)��+����&%C-/.n')op@/%(%A��.M%�+S@1.M'&�&%��
hi+ ��% *w-�%(%���R,o��<+(-AEM%(�  ���@1+�E,�(�&%lP,�!�M.M�&PO-/.5+�LM�#+iUI*w�&% �1')op@/%(%(�&% +�LM�)GH%(�)o�{��&%��#2J.��#�!VM@1Gt*,o��#��%w ���@1+�E,�(� 
 ' ' 3 % 24' 
 % ! ( 2)�

• ;=<�>@?,A�B@?�� A�Y[Q�<�>LKM>@NPO
� A�Y[Q�<�>PU I@S@S 
M>[QG?,I�>%;=AEQ � � ��]=T <�Y,I@S@S�� H ���8H ��� H�� 
@]�H �DK FEH,S K=AEQ4H���U >,IGF[A�
@]�H ��U�>,IGF[A	�
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A


:Person
p:Person


context Person inv:


p1:Person
 p2:Person


isIn

isIn


implies


:Person

name = x


:Person

name = y


id
 id


p1

p2


=


x
=
y


p


¡ ��m�E,�(�O9g� 8�9g��¡���@1+�E,�(�&%J-/.n')op@/%(%(�&%A+�LM�)GH%(�)o�{��&%

¡���@1+�E,�(� 
 ' ' 3 % 24' 
 % ! ( 2�� � �(�&%�E,o�+(%���.[@7%(�)+3-1 _@1o�o���.M%�+S@1.M'&�&%�-1 +�LM�J+iUI*w� �AL,��'SL �!Vg��%�+(%�@1+3+�LM�C%�*a�&')�v��'J+���GH�8�ALM�).+�LM�$�!Vg*,�(�&%(%���-/.[��%��){/@1o�E�@1+S�)Pl�#hi+���%�{I��%�E�@1o������&P RIU @O%(�)+�-1 _+�UI*a�$-1 _+�LM�=')op@/%(%�.�@1GH���A��+�LK@1.[��+(�)�S@1+(-/��{�@1���p@1R,o��
P,�)*,��')+(�&Pn-/.K+�LM�$����m�LI+C-1 <+�LM�5%(�)+J��.M%���P,�7@tPM@/%�LM�&P[Rw-&V �
hi.�+(LM��'&-/.M%�+��S@1��.I+t@1Rw-�{F�H+�LM��.�@�{I��mF@1+���-/.>%�+S@1��+(%�@1+N+�L,��%N%(�)+��<%���.M'&��+�LM�)�(����%O.M-n��.M%�+S@1.M'&� 2 ((' 8� x�(-/G �AL,��'(L
'&-/E,o�P�Ra�t%�+S@1��+(�&P ��QJ x+(�)�$+�L,��%O@ 84# 1�
 ' '�-/*w�)�S@1+���-/.���%7@1*,*,o����&P�+(- +�L�@1+O%(�)+7@1.MP���.M%���P,��+�LM� 84# 1�
 ' '�@1. , � 0 ' , ( 2-/*w�)�S@1+���-/.l��84# 1�
 ' ' ��%CP,�!�M.M�&Pn-/.n'&-/o�o��&')+���-/.M%$@1.MPKL�@/%C-/.M�7-/�C+F��-t��+(�)�S@1+(-/�(%���hi+JL�@/%=@N x�S@1GH� �AL,��'SL0'&-/.F+S@1��.M%+�LM�O�!Vg*,�(�&%(%���-/.A�AL,��'SLnL�@/%C+(-tRw�7+���EM�5 �-/�C��@/'SL0'&-/o�o��&')+���-/.��)o��)GH�).I+��A��U , 2�3 %�@1o�o_��.M%�+S@1.M'&�&%=-1 #+�LM�O%(�)+C-1 �@1o�o
*w�)�(%(-/.M%J'�@1.KRw�7@/'&'&�&%(%(�&P ����LM�&%(�5�v.�%�+S@1.M'&�&%J'&-/���(�&%�*w-/.MP,%J+(-�+(LM�$��+(�)�S@1+(-/� �W��+(�)�S@/+(-/�(%��
��LM�7'&-/.M%�+��S@1��.I+C%�*w�&')�v���&%A+�L�@1+=@1o�ol��.M%�+S@1.M'&�&%J-1 <+�UI*a�)4�( 1 2 #&%0L�@�{��5E,.,��DFEM�$.�@1GH�&%����LM�5o���.G$[op@1Ra�)o��&P�RIU , 2�3 %n{I��%�E�@1o������&%A+�L�@1+C%���.,m�o��7-/R,���&')+(%C@1�(�7'&-/.F+S@1��.M�&PK��.K+�LM�5'&-/o�o��&')+���-/.l�
�������@�Ï� �º� � �O���@���
��LM�$EM%S@1m��$-1  ')op@/%(%� ���@1+�E,�(�&%���%J@1RM%�+��S@/')+(�&P[+(-t@1. � 0 ( 1�
 '9, #&%&� 
 ' ' � ) 0 ��hi. +�LM�=GH�)+S@NGH-FP,�)o ��.M%�+S@1.M'&�$-/.[*�@1m��|���+�LM�O@1RM%�+��S@/')+C%�UI.F+S@WV�-1 <+�LM�7'&-/.M%�+��S@1��.F+C��.K¡ ��m�E,�(�O9g� 8�9���%J%�LM-'�A.l�
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 �%+E0=��7 �V�
��LM��'&-/o�o��&')+���-/. +iUI*w��P,�!�M.M�&%0@ op@1��m���.IE,GORw�)�n-1 �*,�(�&P,�!�M.M�&P -/*a�)�S@1+���-/.M%��7@>'&-/Gt*,o��)+(���(�! ��)�(�).M'&��-1 �+�L,��%
-/*w�)�S@1+���-/.M%J��%A��.K+�LM�$;$254�6�%�+S@1.MPM@1�(P�o���R,�S@1��UB
d��.�43L�@1*,+(�)�=8�%�+S@1��+(�v.MmH-/.K*�@1m��5?Fj"�!�
��LM��'&-/o�o��&')+���-/.�+�UI*a�O��%$@1.�@1RM%�+��S@/')+$+iUI*w� �A��+�L0+�L,�(�&�N'&-/.M')�(�)+(�t'&-/o�o��)')+���-/.�+iUI*w�&%$@/%=��+(%=%�E,R,+�UI*a�&%��  �(4'�� � 
 �@1.MP� �(�� ��( % ! ()����LM�&%(�$+�UI*a�&%C@1�(�5{I��%�E�@1o������&Pn@/%� �-/o�o�-'�J%��

TI�)+��

�A@1mM�

TI�&DFEM�).M'&���

Q]%���Gt*,o��5.�@�{I��mF@1+���-/.K�(�&%�E,o�+(%A��.0@  �(4'��

• ;=<�>@?,A�B@?DCE<GFEH,I�>@JLKM>@NPORQ�A@S=TVU AGFEH,S@<�J[A@A

self: Company
 :Person


context Company inv:


employee


¡ ��m�E,�(�O9g� 8�8g��TF��Gt*,o��5.�@�{I��mF@1+���-/.

@t'&-/GOR,��.M�&PK.�@�{I��mF@1+���-/.K��.n@ � 
 ���

• ;=<�>@?,A�B@?DCE<GFEH,I�>@JLKM>@NPORQ�A@S=TVU AGFEH,S@<�J[A@A ��] ;=<@S@S@A ;M? � X%KMY@?�� �,I�?,A	�
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self:Company
 :
Person


collect


employee


x


context Company inv:


:Date


:Person

birthDate = x


isIn


¡ ��m�E,�(�O9g� 81?M��4�-/GNR,��.M�&PK.�@&{I��mF@1+���-/.

@1.MPn@�.�@&{I��mF@1+���-/.0@1o�-/.,m[@1.n@/%(%(-I')�p@1+���-/.0@/P,-/��.M�&P@�A��+�L�2 # 1 '�($5
� � �(�&%�E,o�+(%A��.n@� �( � ��( % ! ()�

• ;=<�>@?,A�B@?DCE<GFEH,I�>@JLKM>@NPORQ�A@S=TVU AGFEH,S@<�J[A@A ��]EQ�<�Y@?,A � �@J � I � A	� ��]@IEQ "@A � W,A�>%;=A�� �

:Person


: Person

age = x


x


sortedBy

self: Company


employee


context Company inv:


¡ ��m�E,�(�O9g� 8�jg���$@&{I��mF@1+���-/.0@1o�-/.,m @1.0@/%(%(-F')�p@1+���-/.0@/P,-/��.M�&P#�A��+�L�2 # 1 '�(*5
� �

2C*w�)�S@1+���-/.M%C-/.n'&-/o�o��&')+���-/.M%CG�@&U �(�&%�E,o�+J��.�.��C� '&-/o�o��&')+���-/.M%��a@/%J��� mM�#+�LM�$E,.,��-/.n-1 <+ ��-t'&-/o�o��&')+���-/.M%��

• ;=<@S@S@A ;M?%K=<�>�� ��]�W@>%K=<�> � ;=<@S@S@A ;M?%K=<�> � �
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collection3:Collection


collection 1:Collection
 collection 2:Collection


U


¡ ��m�E,�(�O9g� 8�qg��2C*a�)�S@1+���-/.M%=-/.K'&-/o�o��&')+���-/.M%

��LM�7�(�&%�E,o�+���.,m '&-/o�o��&')+���-/.�'�@1.Km��)+$@�.�@1GH� �AL,��'(Ln��%CP,�).M-/+(�&P0@1+J+�LM�7E,*,*a�)�Co��! x+C'&-/��.M�)�=-1 #+�LM�7E,.,��-/.K x�S@1GH���
+�LM�5G�@1+�LM�)G�@1+���'�@1o E,.,��-/.n%�UIGORw-/o ��%A*,E,+J+(-�+�LM�5����m�LF+C-1 <+�LM�5E,.,��-/.� x�S@1GH���

�������@�Ï� �º� � �O���@���
��LM�$@1RM%�+��S@/')+�%�UI.I+S@WVH-1  @5.�@&{I��mF@1+���-/. +(-N@7'&-/o�o��&')+���-/.�P,-F�&%3.M-/+�Pg��� �)�� x�(-/G +�LM�J.�@�{I��mF@1+���-/. +(-O-/+�LM�)��')op@/%(%(�&%��
%(- ��+=��%5@ � 
 / , � 
 '9, #&%&� 
 ' ' � ) 0 �A��+�L�+ ��- .�@�{I��mF@1+���-/.g~i�).MP,% 
 % 
 / , � 
 '9, #3%	 # � 1 ! (�@1.MP 1 (98 ( 1 1 (*5 � 2 2 # !4, 
 '9, #&%�� % 5-/� 1 (98 ( 1 1 (*5 � 2 2 # !4, 
 '9, #&%&��' 
 2 2��!�

���-,������ : � � //��7��V��� ��
�� �%�����%:�79�M0 �87 � �V� 0���7 �V�
� - �(�! ��)�$+(-�@�{�@1o�EM��-1 �@1.�@1+�+�����R,E,+(�H@1+$+�L���%�+S@1��+5-1 3+�LM��-/*w�)�S@1+���-/.l� +�LM�t@1+�+�����R,E,+(��.�@1GH���A��+�L�+�LM��*a-�%�+��,V
� 0�1 (7��%AE�%(�)Pl���LM�$ �-/o�o�- �A��.,mH{I��%�E�@1o����W@1+���-/.n%�*w�&')�v���&%��,+�L�@1+A+�LM�O@1m��7-1 �@N*w�)�(%(-/.���%A��.M')�(�)GH�).I+(�&PKRIU��5-/.���+(%JR,����+�LMPM@&UF�

• ;=<�>@?,A�B@?�� A�Y[Q�<�>PO@O�X%KMY@?���� I�J��,I�H@H,A�>[Q � ��H,<EQG?PO�I � A �DI � A��=H@Y,A����

context Person::birthdayHappens() post:


:Person

age = x


x = age@pre+1


¡ ��m�E,�(�O9g� 8��I��}#�(�){I��-/EM%J{�@1o�EM�&%J��.�*a-�%�+C'&-/.MPg��+���-/.M%

� -N�(�! ��)�A+(-t@O{�@1o�EM�$-1 #@O.�@�{I��mF@1+���-/.n@1+�+�LM�5%�+S@1��+A-1 #@1.�-/*w�)�S@1+���-/.l�,+�LM�=�(-/o��$.�@1GH� �A��+�L[+�LM�$*a-�%�+��,V � 0�1 ($��%EM%(�&P �

• ;=<�>@?,A�B@?DCE<GFEH,I�>@JPO@O �%KMY,A=\=FEH,S@<�J,A@A�� HPO�� A�Y[Q�<�> �
H,<EQG?PO�AGFEH,S@<�J,A@AEQ �DAGFEH,S@<�J,A@A���H@Y,A ��] KM>%;=S�W��[KM>���� H �
I�>�� QG?,< ;��@H@Y%K@;=A�� � � QG?,<,;��@H@Y%K@;=A��=H@Y,A�� �����M`
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self: Company


hireEmployee(p: Person)


context Company::hireEmployee(p: Person) post:


: Person


employee


: Person


employee@pre


=


x = stockprice()


x = stockprice@pre + 10


including(p: Person)


: Person


p: Person


¡ ��m�E,�(�O9g� 8�|g���$@�{I��mF@1+���-/.K+(-�*,�(�){I��-/EM%C-/R,���&')+(%A��.0@N*a-�%�+C'&-/.MPg��+���-/.

hi.�+�L,��%7�!VM@1Gt*,o���+�LM�N*,�(�&P,�!�M.M�&P�-/*w�)�S@1+���-/. ,.% ! ' � 5&,.%	�n��%5P,�)GH-/.M%�+��S@1+(�&P � ,.% ! ' � 5&,.%	�KE,.,�v���&%5+�LM�t%(�)+5-1 ��)G�~
*,o�-WU��&�&%3-1 l@$'&-/Gt*�@1.IU�Rw�! �-/�(��+�LM�J�)Gt*,o�-WUIGH�).F+�-1 l@$.M�.� �)Gt*,o�-WU��&�8�A��+�LH+�LM�A.M�.� �)Gt*,o�-WU��&���#��LM�J-/*w�)�S@1+���-/.
,.% ! ' � 5&,.%	� ��%C@1*,*,o����&P�+(-�@�'&-/o�o��&')+���-/.�@1.MP�m��)+(%C@1.n-/R,���&')+A.�@1GH����hi+A�(�)+�E,��.�%C@�.M�.� '&-/o�o��&')+���-/.l�
��LM�N'&-/.M%�+��S@1��.I+$%�*w�&')�v���&%C+�L��5 �-/o�o�- �A��.,mM�AQJ x+(�)�C+�LM�N�)Gt*,o�-WUIGH�).F+5-1 �@t.M�.�	�)Gt*,o�-WU��&�O+�LM�N%(�)+=-1 3�)Gt*,o�-WUF�)�&%
'&-/.I+S@1��.M%J+�LM�5.M�.� �)Gt*,o�-WUF�)�N@1.MP[+�L��5%�+(-I'6$ *,����'&�7-1 <+�LM�7'&-/Gt*�@1.FU���%���.M')�(�)GH�).I+(�&PKRIU����g�
�������@�Ï� �º� � �O���@���
��LM��{�@1o�EM��-1 w@1.H@1+�+�����R,E,+(�J@1+<+�LM��%�+S@1��+#-1 w@1.t-/*a�)�S@1+���-/.t��%#@/'&'&�&%(%(�&PNRIUN@1. � ' ' 1 , ��� '�( � 
 ' ' � ) 0 ��+�LM��.�@�{I��mF@1+���-/.+(- -/R,���&')+(% �AL,��'SL��!Vg��%�+$@1+=+�LM�O%�+S@1��+$-1 �+�LM�N-/*a�)�S@1+���-/.���%$@ � 
 / , � 
 '9, #&%&� 
 ' ' � ) 0 �CQ P,�)+S@1��o��&P�P,�&%(')����*,+���-/.�-1 +�LM�O@1RM%�+��S@/')+C%�UI.I+S@WV[-1 <+�LM�7'&-/.M%�+��S@1��.I+J��.n¡ ��m�E,�(�O9g� 8��N��%J%�LM- �A.���.K+�LM�5GH�)+S@�GH-FP,�)ol��.M%�+S@1.M'&�7-/.K*�@1m��O���g�
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hi.�+�L,��%7'(L�@1*,+(�)�O-/.,o�U�%(-/GH�t-1 �+�LM�t'&-/o�o��&')+���-/. -/*a�)�S@1+���-/.M%N@1�(�tP,�&%(')����Rw�&P �tQCo�o�-/*a�)�S@1+���-/.M%N@1�(�HP,�&%('!�(�vRw�&P���.
+�LM�7%�+S@1.MPM@1�(P�o���R,�S@1��UB
�43L�@1*,+(�)�$8�-/.K*�@1m��5?Fj"�!�
�82 �1$��%
 �%+E0�2�)��[��� 0���7 �
��LM�N-/*a�)�S@1+���-/. 2 ((' ($! 'J%�*a�&')�v���&%$@H%�E,RM%(�)+=-1 3@H')-/o�o��&')+���-/.l�JQCo�o �)o��)GH�).F+(%=��.n+�L,��%C%�E,RM%(�)+CL�@&{F�5+�LM�7*,�(-/*w�)��+����&%
{I��%�E�@1o������&P0��.�+�LM�-2 ((' ($! 'J x�S@1GH���$��LM���){�@1o�E�@1+���-/.�-1 3+�LM�-2 ((' ($! 'J x�S@1GH�O�(�&%�E,o�+(%=��.�@���-I-/o��&@1.�{�@1o�EM���72C.�+�LM�
����m�LI+C-1 <+�LM� 2 ((' (*! '� x�S@1GH�5+�LM�$��+(�)�S@1+(-/�$@1.MP�+�LM� $F�)U ��-/�(P 2 ((' (*! 'J@1�(�7P,�)*,��')+(�&P �
h� ,%(�){F�)�S@1o�-/*w�)�S@1+���-/.M%<@1�(���!V,�&'!EM+(�&P �W+�LM�#.�@1GH�&%_-1 g+�L��#-/*w�)�S@1+���-/.M%<@1.MP5+�LM�#��+(�)�S@1+(-/�(% @1�(��P,�).M-/+(�&PO%(�&DFEM�).I+��p@1o�o�U

d+(-/*nP,- �A. ��-/.K+�LM�$����m�LI+C-1 <+�LM�= x�S@1GH���

• ;=<�>@?,A�B@?DCE<GFEH,I�>@JLKM>@NPO
Q�A@S=TVU AGFEH,S@<�J,A@A ��]EQ�A@S@A ;M? � H � HPU I � A_]_^�` � ��]�>,<�?E\=FEH@?@J � �

context Company inv:


self:Company
 :Person


p:Person

age = x


isIn


x > 50


employee


 = 0


p


select


¡ ��m�E,�S�79g� 8��g�3Q %(�)o��&')+C-/*a�)�S@1+(��-/.

��LM�7'&-/.M%�+��S@1��.I+C%�*w�&')�v���&%A+�L�@1+=@1+Jo���@/%�+J-/.M�7�)Gt*,o�-�UF�&�7-1 �@�'&-/Gt*�@1.IU[��%J�)o�P,�)�J+�L�@1.0j��g�
��LM�t��+(�)�S@1+(-/�O��%7-1 �+iUI*w�#4�( 1 2 #&%��l+�LM�H%(�)o��&')+7*,�(-/*a�)��+�U�%�+S@1+(�&%5+�L�@1+7+�LM��@1m��t-1 J@[*a�)�(%(-/.�L�@/%5+(-�Ra�tm��(��@1+(�)�+�L�@1.0j��g�



8�9 ������� � ����� 	 ��� ����� � �������	� ��
 ��
���� � � ��� ���

�82 � � � � �%+E0$2�) �[��� 0���7 �
��LM��-/*a�)�S@1+���-/. 1 (	� (*! '_%�*a�&')�v���&%<@J%�E,RM%(�)+ -1 a@A'&-/o�o��&')+���-/.l�#QCo�oF�)o��)GH�).I+(%_��.O+�L,��% %�E,RM%(�)+_L�@�{���.M-/+_+�LM��*,�(-/*w�)��+����&%{I��%�E�@1o������&PH��.�+�LM� 1 (	� ($! '< x�S@1GH���<��LM�C�){�@1o�E�@1+���-/.[-1 +�LM�C�!Vg*,�(�&%(%���-/.H��.�+�LM� 1 (	� (*! '< x�S@1GH�J�(�&%�E,o�+(%���.[@7��-F-/o���@1.{�@1o�EM����2C.K+�LM�$����m�LI+C-1 <+�LM� 1 (	� (*! '3 x�S@1GH�5+�LM�5��+(�)�S@1+(-/�=@1.MP�+�LM� $��)U ��-/�(P 1 (	� (*! 'J@1�(�5PM�!*M��')+(�&P �

• ;=<�>@?,A�B@?DCE<GFEH,I�>@JLKM>@NPO
Q�A@S=TVU AGFEH,S@<�J,A@A ��]�Y,A �EA ;M? � K 
[I�Y@Y%K=A � � ��] K�Q�\=FEH@?@J � �

context Company inv:


self:Company
 :Person


:Person

isMarried = x


isIn


x = true


employee


 = 0


reject


¡<�vm�EM�(�79g� ?F�g��Q �(�����&')+C-/*a�)�S@1+���-/.

��L,��% 1 (	� (*! '�-/*a�)�S@1+���-/. �(�)+�E,��.M%0@1o�o5*a�)�(%(-/.M%�+�L�@1+0@1�(��.M-/+�G�@1�������&P � ��LM��'&-/.M%�+��S@1��.I+n%�*a�&')�v���&%�+�L�@1+K+�LM�'&-/o�o��&')+���-/.0-1 #�)Gt*,o�-WU��&�&%J.M-/+JG�@1�������&P �,��%J�)Gt*,+�U��
��LM�5��+(�)�S@1+(-/�C��%A-1 <+�UI*a�)4�( 1 2 #&%��g+�LM�O@1+�+�����R,E,+(�-, 2 � 
&1 1 , (*5 ��%J'SLM�&'6$F�&P ��h�  +�LM�5��+(�)�S@1+(-/�J��%J-/RI{I��-/EM%��g��+C'�@1.�Rw�-/Gt��+�+(�&P �
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 �%+E0 2�) �[��� 0���7 �
��LM� 2 ((' ($! 'J@1.MP 1 (	� (*! 'A-/*w�)�S@1+���-/.M%=@1o��A@&Ug%J�(�&%�E,o�+A��.0@�%�E,Rg~i'&-/o�o��&')+���-/.0-1 <+�LM�7-/����m���.�@1o_-/.M�����LM��!$#�' ' (*! 'N-/*a�)�S@1+���-/.>�(�&%�E,o�+(%N��. @K'&-/o�o��&')+���-/.��AL,��'(L>��%NP,�)����{��&P� x�(-/G %(-/GH� -/+�LM�)�t'&-/ovo��&')+���-/.l��R,E,+ �AL,��'(L
'&-/.I+S@1��.M%�Pg��� �)�(�).I+�-/R,���&')+(%O x�(-/G +(LM��-/����m���.�@1oA'&-/o�o��&')+���-/.�
d��� �����<��+N��%O.M-/+t@n%�E,Rg~i'&-/o�o��&')+���-/. �!��hi.�+�LM� ! #�' ' ($! '
 x�S@1GH�C-1 +�LM�6! #�' ' ($! '�-/*a�)�S@1+���-/.l�,@$.M�.� {�@1���p@1R,o��A��%3P,�!�M.M�&P � �AL,��'SL�L�@/%�+�LM�A+�UI*a�J-1 +�LM�J.M�.� '&-/o�o��&')+���-/.l����L,��%
{�@1���p@1R,o��5��%JP,�).M-/+(�&Pn-/.�+�LM�5����m�LI+C-1 <+�LM�-! #�' ' ($! '� x�S@1GH�O@1Ra-W{��5+�LM� $��)U ��-/�(P ! #�' ' ($! '��
��LM�7%(�)+J-1 <R,����+�LMPM@1+(�&%=-1 �@1o�ol�)Gt*,o�-WU��&�&%C-1 �@t')-/Gt*a@1.FU[��%J%�*w�&')�v���&Pn@/%� �-/o�o�-'�J%��

• ;=<�>@?,A�B@?DCE<GFEH,I�>@JLKM>@NPO
Q�A@S=TVU AGFEH,S@<�J,A@A ��] ;=<@S@S@A ;M? � X%KMY@?���� I�?[A	� ��]@IEQ "@A�? � �

:Date


self:Company
 :Person


collect


employee


x


context Company inv:


:Date
:Date


asSet()


:Date
:Date


:Person

birthDate = x


isIn


¡ ��m�E,�(�O9g� ?M����Q]'&-/o�o��&')+C-/*w�)�S@1+���-/.

��LM�7-/*w�)�S@1+���-/. 
 2  �(4' � � @1*,*,o����&P�+(-�@NR�@1mH�(�&%�E,o�+(%A��.0@�%(�)+��#QCo�olGOE,o�+���*,o��O-/R,���&')+(%A��.�+�LM�5R�@1m @1�(�5�(�)GH-�{F�&P �
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(2�) �[��� 0���7 �
��LM�=-/*a�)�S@1+���-/. 84# 1�
 ' ' '(LM�&'*$g%�@5'&-/.M%�+��S@1��.I+3 �-/��@1ovow�)o��)GH�).F+(%�-1 _@7'&-/o�o��&')+���-/.l��hi+3L�@/%3-/.M�=-/�3+F��-7��+(�)�S@1+(-/�(%A@1.MP@ 84# 1�
 ' 'l x�S@1GH�$��.@�AL,��'SL�+�LM�$*,�(-/*w�)��+�U[-1  +�LM��8 # 1�
 ' '<-/*a�)�S@1+���-/.K��%A{I��%�E�@1o������&P �#��L�� 84# 1�
 ' ' -/*a�)�S@1+���-/.K�(�)+�E,�(.M%@O��-F-/o���@1.[{�@1o�EM���#QCo�oa�)o��)GH�).F+(%A-1 l+�LM�='&-/o�o��&'!+(��-/.�GOEM%�+3 xE,o�ov�Mo�+�L,��%�*,�(-/*a�)��+�U���2C.�+�LM�C����m�LI+�-1 l+�LM�J x�S@1GH�C+�LM�
∀
~i-/*a�)�S@1+(-/�$@1.MP�+�LM�5��+(�)�S@1+(-/�(%=@1�(�5P,�)*,��')+(�&P �

• ;=<�>@?,A�B@?DCE<GFEH,I�>@JLKM>@NPO
Q�A@S=TVU AGFEH,S@<�J,A@A ��]=T <�Y,I@S@S � A ��� A���O � A�Y[Q�<�> ��A � 
@]_A��DK FEH,S K=AEQ
A ��U T[KMY[QG?@>,IGF[A�
@]_A���U T[KMY[QG?E>,IGF[A	�

:Person
:Person


context Company inv:


e1:Person
 e2:Person


isIn


implies


:Person

firstname = x


:Person

firstname = y


id
 id


A


e1

e2


self: Company

employee


=


isIn


x
=
y


¡ ��m�E,�(�O9g� ?F9g��Q  �-/�S@1o�ol-/*w�)�S@1+���-/.

��LM�7'&-/.M%�+��S@1��.I+C%�*w�&')�v���&%A+�L�@1+J+�LM�$�M�(%�+�.�@1GH�&%C-1 �@1o�ol�)Gt*,o�-WU��&�&%C-1 �@�'&-/Gt*�@1.IU[L�@�{��5+(-�Ra�7Pg��� �)�(�).I+��
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��LM�H-/*w�)�S@1+���-/. (*)&, 24'$'SLM�&'6$g%7�v J@�'&-/.M%�+��S@1��.F+O��%7%S@1+���%����&P� �-/�O@1+7o���@/%�+7-/.M�H�)o��)GH�).I+N-1 J@['&-/o�o��&')+���-/.l� hi+5L�@/%
-/.M�O��+(�)�S@1+(-/�7@1.MP�@1. (*)&, 24'A x�S@1GH�7��.!�AL,��'SL0+�LM�O*,�(-/*w�)��+iUn-1 3+�LM� (*)&, 24'J-/*w�)�S@1+���-/.���%C{I��%�E�@1o������&P �=��LM� (*)&, 24'.2
-/*w�)�S@1+���-/. �(�)+�E,��.M%[@���-F-/o���@1. {�@1o�EM����2C. +�LM�K����m�LF+ -1 $+�LM�� x�S@1GH��+�LM�

∃
~i-/*a�)�S@1+(-/��@1.MP +�LM����+(�)�S@1+(-/��@1�(�

P,�)*,��')+(�&P �

• ;=<�>@?,A�B@?DCE<GFEH,I�>@JLKM>@NPO
Q�A@S=TVU AGFEH,S@<�J,A@A ��]@A�B%K�QG?[Q � HPO � A�Y[Q�<�> � HPU T[KMY[QG?@>,IGF[A � � ��I ;��
���

:Person
:Person


context Company inv:


isIn


p:Person

firstname = ’Jack’


p


self: Company

employee


E


¡ ��m�E,�(�O9g� ?F8g��QC.K�!Vg��%�+(%J-/*a�)�S@1+���-/.

��LM�7'&-/.M%�+��S@1��.I+C%�*w�&')�v���&%A+�L�@1+=@1+Jo���@/%�+J-/.M�7�)Gt*,o�-�UF�&�7-1 �@�'&-/Gt*�@1.IU[L�@/%A+�LM�$�M�(%�+�.�@1GH� ���F@/'*$��S�
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 '�( L�@/%�@� x�S@1GH����.;�AL,��'SL *,�(-/*w�)��+����&%t@1�(��{I��%�E�@1o������&P ��@1.MP>@1.���+(�)�S@1+(-/����QAP,Pg��+���-/.�@1o�o�U��+�L�@/%t@1. @/'&')E,GOE,op@1+(-/���J�v+(L @1.>��.,��+��p@1o�{�@1o�EM������LM�[P,�!�M.,��+���-/. -1 C+�LM�[@/'&')E,GNE,op@1+(-/�t��%N{I��%�E�@1o������&P RIU�+�LM�
-/*w�)�S@1+���-/. , 2 � ( � � � ���LM�7-/*w�)�S@1+���-/.M% 1 (	� (*! '�� 2 ((' ($! '�� 84# 1�
 ' 'v� (*)&, 24'.2)��! #�' ' ($! '���'�@1.n@1o�olRw�5P,�&%(')����Rw�&P���.�+(�)��GH%C-1 ,9'�( 1�
 '�()�

• ;=<�>@?,A�B@?DCE<GFEH,I�>@JLKM>@NPO
Q�A@S=TVU AGFEH,S@<�J,A@A ��] KM?,A�Y,I�?,A � HPO � A�Y[Q�<�> � I ;@;�O "@A�?��#"@A�? � � �
I ;@; ��] KM>%;=S�W��[KM>���� H ��HPU I � A_]_^�` � � ��]�>,<�?E\=FEH@?@J

p


:Person
:Person


context Company inv:


isIn


p:Person

age = x


self: Company

employee


x > 50


acc


acc:Person


isNew()


iterate


 = 0


¡ ��m�E,�(�O9g� ?�?M��QC.���+(�)�S@1+(�7-/*a�)�S@1+���-/.

��L,��%�'&-/.M%�+��S@1��.I+�%�*a�&')�v���&%3+�L�@1+3��.[@5'&-/Gt*�@1.IU��F+�LM�C%(�)+3-1 l�)Gt*,o�-WU��&�&% �AL,��'SL[@1�(�C�)o�P,�)�3+�L�@1.[j��g�F��%�.M-/+��!Gt*M+iUF�
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��LM�$-/*w�)�S@1+���-/. 2�� � L�@/%A@7 x�S@1GH�C��.��AL,��'(L�+�LM�=�)o��)GH�).I+ �ALM-�%(�={�@1o�EM�&%A@1�S�=%�E,GtGH�&P E,*l�g��%3{I��%�E�@1o������&P ����L,��%�)o��)GH�).I+$��%=P,�)*,��')+(�&P�@1+=+�LM�7 d�!@1GH�N@1Rw-�{F�O+�LM� ∑ %�UIGNRa-/o��=�_-�EM%(�7+�LM�O�(�&%�E,o�+$-1 �+(LM� 2�� � ��.0+�LM�N'&-/.MPg��+���-/.%(�&')+���-/.l�,+�LM� ∑ %�UIGNRa-/ol��%�EM%(�&P �

• ;=<�>@?,A�B@?�� A�Y[Q�<�>LKM>@NPO
Q�A@S=TVU��E<�XPU Q�I@S@I�Y@J���]EQGW�F � � ]_^�`

self:Person


context Person inv:


: Company


 > 50


x
:Job

salary=x


¡ ��m�E,�(�O9g� ?Fjg��Q]%�E,G�-/*w�)�S@1+���-/.

��L,��%C'&-/.M%�+��S@1��.F+=%�*a�&')�v���&%J+�L�@1+J+�LM�5%�E,G -1 �@1o�o,��-/RK%S@1op@1�����&%C-1 �@N*w�)�(%(-/.l�,��%Am��(��@1+(�)�J+�L�@1.0j��g�

�������@�Ï� �º� � �O���@���
4�@1o�o�%#-1 �+�LM��-/*a�)�S@1+���-/.M% 2 ((' (*! '�� 1 (	� (*! '�� 84# 1�
 ' '�@1.MP (*)&, 24'.2J@1�(�A@1RM%�+��S@/')+(�&PN+(- 3 '�( 1�
 ' # 1 � ) 0 2 �A��+�Lt'&-/���(�&%�*a-/.MPg��.,m.�@1GH�&%��3hi.K+�LM�7'�@/%(�7-1 2 ((' (*! 'J-/� 1 (	� ($! '�+�LM�5+iUI*w�7-1 <+�L,��% 3 '�( 1�
 ' # 1 � ) 0 ��%J+�LM�7'&-/���(�&%�*a-/.MPg��.,m['&-/o�o��&')+���-/.n+iUI*w�
�TI�)+��M�A@1m�-/�$TI�&DFEM�).M'&� �!�,��.K+�LM�7'�@/%(�5-1 �84# 1�
 ' '#@1.MP (*)&, 24'.27��+A��% �i��-I-/o���@1.��O@1.MP���.�+�LM�7'�@/%(�7-1 #%�E,G ��+J��%A+�LM�+�UI*a�=-1  �)o��)GH�).I+(%�%�E,GtGH�&P E,*l�#QC. 3 '�( 1�
 ' # 1 � ) 0 �(�! ��)�(%�+(-�@1. ��+(�)�S@1+(-/� �AL,��'SL ��%A@ � 
&1 , 
 �(' (�� ($! ' 
&1�
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context Subject::hasChanged() post :


: Observer


let


in


message: OclMessage


isSent()


update(12, 14)


message: OclMessage


:Subject
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context Subject::hasChanged() post :


let


A


in


message: Set[OclMessage]


isSent()


update()


messages: Set[OclMessage]


o


self: Subject


m: OclMessage


isIn


o: Observer


o: Observer
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context Person::giveSalary(amount: Integer)  post :


: Company


let


in


message: OclMessage


hasReturned()


getMoney(amount)


message: OclMessage


x = result()


x = true


:Person
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: Person


context Person def:

let


c


stats:{company, numEmployees, wellpaidEmployees, totalSalary}

managedCompanies


collect


company: Company = c


numEmployees: Integer = n


c: Company
 employee
 #n


wellpaidEmployees: Set[Person] = p


p1: Person
 c: Company


: Job

salary = x


x > 10000


p1


p: Set[Person]


isIn


: Person
 c: Company


: Job

salary = x


totalSalary: Integer =


x


c: Company


isIn


c: Company


employee


employee


select


: Company


: Person
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sortedBy


totalSalary


context Person inv:


x = true


stats:Tuple


totalSalary


totalSalary


wellpaidEmployees


numEmployees


stats:Tuple


last()


company


x = includes(self)
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:Person
:Person


context Company inv differentFirstnames:


e1:Person
 e2:Person


isIn


implies


:Person

firstname = x


:Person

firstname = y


id
 id


A


e1

e2


self: Company

employee


=


isIn


x
=
y
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:Person
:Person


context Company inv oneJack:


isIn


p:Person

firstname = ’Jack’


p


self: Company

employee


E
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differentFirstnames


context Company inv:


oneJack
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•
-/R,���&')+ � 
x-/R,���&')+S9g��2=')o�QC.IU �!�#��-I-/o���@1.

=

object: OclAny
 object2: OclAny


��LM�=+(�&%�+A-/.��&DFE�@1o���+iU -1 _+F��-�-/R,���&')+(%�-1 _+�UI*a� ��! ' � %��t��%�{I��%�E�@1o������&P RIU @7o���.G$�op@1Ra�)o��&P[RIU @ � %���m�. Rw�)+F���&�).
+�LM�O-/R,���&')+(%�� ��! ' � %�� ��%=@1.0@1RM%�+��S@/')+C+�UI*a����%(-t+�LM�7-/R,���&')+(%CL�@&{F�5+(-tRw�7%�E,RM%�+���+�E,+(�&PKRIU[+�LM�5{I��%�E�@1o����W@1+���-/.0-1 
+�LM�7'&-/���(�&%�*w-/.MPg��.,m�+iUI*w���

•
-/R,���&')+�
(* 
x-/R,���&')+S9g��2=')o�QC.IU �!����-F-/o���@1.

object: OclAny
 object2: OclAny

=


��LM�5+(�&%�+C-/.���.M�&DFE�@1o���+�U[-1 <+ ��-t-/R,���&')+(%C-1 <+iUI*w� ��! ' � %�����%A{I��%�E�@1o������&P�RFU�@�o���.G$ op@1Ra�)o��&PKRFU�@
6=
%���m�.l�

•
-/R,���&')+�� -F')o�h�%(�=�.� 
 �!�3��-F-/o���@1.

object: OclAny


x = oclIsNew()


# ! ' 3$2 � ( � � � ��%[@1. -/*a�)�S@1+���-/. +�L�@1+['�@1. -/.,o�U Ra�nEM%(�&P ��.�@�*a-�%�+['&-/.MPg��+���-/.l�]hi+ �){�@1o�E�@1+(�&% +(-�+���EM�n�v 7+�LM�-/R,���&')+N��%N')�(��@1+(�&P P,E,����.,m0*a�)�� �-/��Gt��.,m�+�LM��-/*w�)�S@1+���-/.l�0��LM� -/*a�)�S@1+���-/.>��%O{I��%�E�@1o������&P�RFU�@1. @1���(-'��op@1Rw�)o��&P
RIU )�� # ! ' 3$2 � ( � � � LM��@/Pg��.,m +(-t+�LM�7-/R,���&')+'� )n'&-/.I+S@1��.M%C+�LM�5�(�)+�E,��.n{�@1o�EM������LM�5�(�)+�E,��.n{�@1o�EM�7'�@1.nRa�7o��! x+C-/E,+
 �AL�@1+CGH��@1.M%A+�L�@1+J��+J��%�+(��EM�$��.K+�L�@1+C'�@/%(� �3�v <��+J��%�.M-/+JEM%(�&Pn@1mF@1��.l�
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•
-/R,���&')+�� -F')o�h�%(rC.MP,�!�M.M�&P 
 �!����-F-/o���@1.

object: OclAny


x = oclIsUndefined()


QC*,*,o�UI��.,m�# ! ' 3$2�� % 57(�� % (*5 � � +(- @1.�-/R,���&')+$-1 3+iUI*w� ��! ' ��%����(�)+�E,��.M%=+���EM���a�v �+�LM�N-/R,���&')+=��%$�&DFE�@1o +(- ��! '�� % �57(�� % ($5�����LM�7-/*a�)�S@1+���-/.n��%A{I��%�E�@1o������&P�RFU�@1.0@1���(-'� op@1Rw�)o��&P�RIU )�� # ! ' 3$2�� % 57(�� % ($5 � � �
,������.� 2R+,
 5 �%���G� ���

•
GH�&%(%S@1m���� ��%!TI�).F+ 
 �!�3��-F-/o���@1.

message: OclMessage


x = IsSent()


, 2  �( %�' � � ��%A{I��%�E�@1o������&P�o���$��O@1.K-/*w�)�S@1+���-/.0-/.n@1.n-/R,���&')+��#hi+A��%A+���EM�5�v � ( 2 2 
 �7(7L�@/%ARw�&�).n%(�).F+J+(-�+�LM�5+S@1��m��)+��

•
GH�&%(%S@1m���� L�@/%(BC�)+�E,��.M�&P 
 �!�3��-F-/o���@1.

message: OclMessage


x = hasReturned()


� 
 2 � (4' � 1 % (*5 � � �(�)+�E,��.M%�+���EM�[�v � ( 2 2 
 �7(���%H@1. -/*w�)�S@1+���-/. '�@1o�oJ@1.MP>+�LM��'�@1o�o��&P -/*a�)�S@1+���-/. L�@/%��(�)+�E,��.M�&P @{�@1o�EM������L,��%J��Gt*,o����&%J+�LM�$ �@/')+A+�L�@1+J+�LM�5GH�&%(%S@1m��$La@/%ARa�&�).n%(�).I+��

•
GH�&%(%S@1m���� �(�&%�E,o�+ 
 �!� 
�
J��LM�7�(�)+�E,��.K+�UI*a�5-1 <+�LM�7'�@1o�o��&PK-/*w�)�S@1+���-/.6*(*

message: OclMessage


x = result()


1 ( 2��E' ' � � �(�)+�E,��.M%J+�LM�5�(�&%�E,o�+J-1 <+�LM�7'�@1o�o��&PK-/*w�!�!@1+���-/.l�

•
GH�&%(%S@1m���� ��%!TF��m�.�@1odTI�).F+ 
F�!�3��-F-/o���@1.

message: OclMessage


x = isSignalSent()




� 	 � 	 � �P
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 ?I�

, 2  �, �&% 
 '  �( %�' � � �(�)+�E,��.M%=+���EM�7�v #+�LM��2=')o�s0�&%(%S@1m�� � ( 2$2 
 �7(N�(�)*,�(�&%(�).F+S%C+�LM�O%(�).MPg��.,m -1 �@1.0r=s06�%���m�.�@1o��J��LM�%���m�.�@1ol��%A{I��%�E�@1o������&P�o���$��O@1.K-/*w�)�S@1+���-/.l�

•
GH�&%(%S@1m���� ��%!2C*a�)�S@1+���-/.a4A@1o�oF
 �!����-F-/o���@1.

message: OclMessage


x = isOperationCall()


, 2�� 0 ( 1�
 '9, #&%&� 
 ' ' � � �(�)+�E,��.M%�+���EM�J�v l+�LM� ��! ' ��( 2 2 
 �7( � ( 2 2 
 �7(C�(�)*,�(�&%(�).I+(%3+�L��C%(�).MPg��.,mN-1  @1. r=s060-/*w�)�S@1+���-/.'�@1o�o��

,������-, 2R+,
 � 79���

•
2=')o�rC.MP,�!�M.M�&P � -F'&o�h�%(rC.MP,�!�M.M�&P 
 �)�3��-F-/o���@1.

object: OclVoid


x = oclIsUndefined()


QC*,*,o�UI��.,m ��! ' 3$2�� % 57(�� % (*5 � � +(-N@1.�-/R,���&')+�-1 w+�UI*a� ��! ' ��%����(�)+�E,��.M%�+���EM�J�v  #��	� (*! '#��%3�&DFE�@1oM+(- ��! '�� % 57(�� % (*5����L,��%C-/*a�)�S@1+���-/.n��%A{I��%�E�@1o������&P�RFU�@1.0@1���(- � op@1Ra�)o��&PKRFU���! ' 3$2�� % 57(�� % ($5 � � �
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•
-/R,���&')+ � 
x-/R,���&')+S9g��2=')o��3UI*a� �!�3��-I-/o���@1.

object: OclModelElement
 object2: OclType

=


��LM�=+(�&%�+A-/.[��P,�).F+���+�U -1 <@1.�-/R,���&')+A-1 _+�UI*a� ��! ' � # 57((' �P' ( � (4%�'�@1.MP�@1.�-/R,���&')+A-1 _+�UI*a� ��! ' � %��t��%�{I��%�E�@1o������&PRIU�@No���.G$[op@1Ra�)o��&PKRFU�@ �	%���m�.�Rw�)+F���&�).K+�LM�7-/R,���&')+(%��

•
-/R,���&')+�
(* 
x-/R,���&')+S9g��2=')o��3UI*a� �!�3��-F-/o���@1.

object: OclModelElement
 object2: OclType

=


��LM�3+(�&%�+ -/.N��.M�&DFE�@1o��v+�UO-1 a@1.N-/R,���&')+ -1 M+�UI*a� ��! ' � # 57((' �P' ( � ( %�' @1.MP�@1.N-/R,���&')+<-1 M+iUI*w� ��! ' � � 0 (���%l{I��%�E�@1o������&PRIU�@No���.G$[op@1Ra�)o��&PKRFU�@
6=
%���m�.�Rw�)+ ���&�).n+�LM�5-/R,���&')+(%��
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��	-�) �
•
-/R,���&')+ � 
x-/R,���&')+S9g��2=')o��3UI*a� �!�3��-I-/o���@1.

object: OclType
 object2: OclType

=


��LM�C+(�&%�+�-/.[�&DFE�@1o���+iU�-1 l+F��-N-/R,���&')+(%�-1 l+iUI*w� ��! ' � � 0 (C��%3{I��%�E�@1o������&P�RFU�@7o���.G$top@1Ra�)o��&P RFU�@ ��%���m�.�Rw�)+F���&�).+�LM�7-/R,���&')+(%��

•
-/R,���&')+�
(* 
x-/R,���&')+S9g��2=')o��3UI*a� �!�3��-F-/o���@1.

object: OclType
 object2: OclType

=


��LM��+(�&%�+#-/.���.M�&DFE�@1o���+iUN-1 �+ ��-$-/R,���&')+(%#-1 �+iUI*w� ��! ' � � 0 (���% {I��%�E�@1o������&PNRFUN@Co���.G$7op@1Rw�)o��&P�RFUN@ 6= %���m�.NRw�)+F���&�).+�LM�7-/R,���&')+(%��

•
-F')o�h�%(�3UI*a�W2J 6
d+���2=')o���UI*w� �!����-I-/o���@1.

object:OclType


x = oclIsTypeOf(t)


# ! ' 3$2 � � 0 (���8 � � �(�)+�E,��.M%�+���EM�=�  '3@1.MP #��	� ($! '�L�@&{F�C+�LM�=%S@1GH�C+iUI*w���<��LM�$-/*a�)�S@1+���-/.[��%�{I��%�E�@1o������)P RFU @1.�@1���(-'�op@1Rw�)o��&P�RIU�# ! ' 3$2 � � 0 (���8 � � �).MPg��.,m @1+ #��	� (*! '��

•
-F')o�h�%6,$��.MP�2J 6
d+���2=')o��3UI*a� �!�3��-F-/o���@1.

object:OclType


x = oclIsKindOf(t)


# ! ' 3$2�� ,.% 5���8 � � �(�)+�E,��.M%$+���EM�N�v 3+iUI*w� 'J��%$�&DFE�@1o +(- +�LM��-/R,���&')+'& %=+�UI*a�N-/�7@�%�E,*w�)��+iUI*w��-1 3+�LM�N-/R,���&')+'& %$+iUI*w�����LM�7-/*w�)�S@1+���-/.n��%A{I��%�E�@1o������&P�RIU�@1.n@1���(- � op@1Rw�)o��&PKRFU�# ! ' 3$2�� ,.% 5���8 � � LM��@/Pg��.,m�+(- #��	� (*! '��

•
-F')o�Q=%(�3UI*a�"
d+���2=')o��3UI*a� �!����.M%�+S@1.M'&�7-1 32=')o��3UI*w�

:OclType


oclAsType(t)


object: OclType


Q *,�(-/*a�)��+�U�-1 C@K%�E,*w�)��+iUI*w��'�@1.�Rw� @/'&'&�&%(%(�&P�EM%���.,m # ! ' � 2 � � 0 (�� ��� 0 ( 7�� �AL,��'SL���%O{I��%�E�@1o������&P�RIU�@1.>@1���(-'�op@1Rw�)o��&P�RIU�# ! ' � 2 � � 0 (�� �  x�(-/G #��	� (*! '�+(-t+�LM�$�(�&%�E,o�+���.,m -/R,���&')+��
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 $�0=� 0+�
•
-/R,���&')+ � 
x-/R,���&')+S9g��2=')odTF+S@1+(� �!�3��-I-/o���@1.

object: OclState
 object2: OclState

=


��LM�C+(�&%�+3-/. �&DFE�@1o���+iUH-1 + ��-O-/R,���&')+(%�-1 +�UI*a� ��! '  ' 
 '�(C��%�{I��%�E�@1o������&PHRIUH@5o���.G$�op@1Rw�)o��&P�RFUH@)��%���m�.HRw�)+F���&�).+�LM�7-/R,���&')+(%��

•
-/R,���&')+�
(* 
x-/R,���&')+S9g��2=')odTF+S@1+(� �!�3��-I-/o���@1.

object: OclState
 object2: OclState

=


��LM�K+(�&%�+H-/. ��.M�&DFE�@1o���+�U -1 5+F��-�-/R,���&')+(%�-1 $+�UI*a����! '  ' 
 '�(K��%H{I��%�E�@1o������&P RIU @�o���.G$>op@1Ra�)o��&P RFU @ 6=
%���m�.

Rw�)+F���&�).K+�L��5-/R,���&')+(%��

•
-F')o�hi.aTF+S@1+(�"
x%���2=')odTF+S@1+(� �!� ��-F-/o��W@1.

object:OclState


x = oclIsState(s)


# ! ' 3$2�3 %	 ' 
 '�(�� 2 � �(�)+�E,��.M%A+���EM�=�v _+�LM�$-/R,���&')+���%���.�%�+S@1+(�62!� 2$��%�+�LM�=.�@1GH�5-1 <@N%�+S@1+(�=��.K@O%�+S@1+(�$Pg�p@1m��S@1GK�3��LM�-/*w�)�S@1+���-/.n��%A{I��%�E�@1o������&P�RFU�@1.0@1���(-'� op@1Rw�)o��&P�RIU�# ! ' 3$2�3 %	 ' 
 '�(�� 2 � LM��@/Pg��.,m�+(- #��	� ($! '��
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 ' @1.MP#3 %�'�(��7( 1 �(�)*,�(�&%(�).I+�+�LM�AG�@1+�LM�)G�@1+���'�@1oa'&-/.M'&�)*,+(%3-1 w�(��@1o�@1.MPt��.I+(�)m��)��@1.MP�+�LM�)���*,�(-/*w�)��+����&%��� ' 1 ,.%	�H�(�)*,�(�&%(�).F+(%J%�+�����.,m�%J@1.MP +�LM�)���A*,�(-/*a�)��+����&%�����L��!U�@1�(�$-/.,o�U�EM%(�&P +(�!Vg+�E�@1o ��.[+�LM�5'&-/.MPg��+���-/.%(�&')+���-/.n-1 �@t'&-/.M%�+��S@1��.F+���%(-�+�LM�)U�@1�(�5.M-/+A{I��%�E�@1o������&P�LM�)�(���
,��-,��.� ��7*79
 �[���
��L,��%A+�UI*a�5'�@1.�Ra�${I��%�E�@1o������&PK@1.MP�'�@1.n@1o�%(-�Ra�$EM%(�&P[+(�!Vg+�E�@1o�o�U ��.�+�LM�5'&-/.MPg��+���-/.n%(�&'!+(��-/.n-1 #@�')-/.�%�+��S@1��.F+���hi.
+�LM�$ �-/o�o�- �A��.,m�%�E,RM%(�&')+���-/.l�,+�LM�5+(�!Vg+�E�@1ow �-/o�o�- ���&PKRFU +�LM�5{I��%�E�@1o �(�)*,�(�&%(�).I+S@1+���-/.n��%A%�L�-'�A.l�

•
RK-/� 
dR�9g�#��-I-/o���@1. �!�3��-I-/o���@1.

b2: Boolean
b: Boolean
 or
 b2: Boolean


b: Boolean


or
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4�-/GNR,��.,��.,m�%�E,R �!Vg*,�(�&%(%���-/.M%NRIU �i-/��� ��%N{I��%�E�@1o������&P>RFU>@1.��i-/���� x�S@1GH����+�LM�[�!Vg*,�(�&%(%���-/.M%�o��! x+H@1.MP>����m�LF+H-/�
@1Rw-�{F�O@1.MP[Rw�)o�-'� +�L�� $F�)U ��-/�(P # 1 �(�&%�*a�&')+���{F�)o�U���@1�(�7'&-/GOR,��.M�&PKRIU#�i-/���S�

•
R[V,-/� 
dR�9g����-I-/o���@1. �!����-I-/o���@1.

b2: Boolean
b: Boolean
 xor

b2: Boolean


b: Boolean


xor


4�-/GNR,��.,��.,mK%�E,R��!Vg*,�(�&%(%���-/.M%=RFU ��V,-/���O��%={I��%�E�@1o������&PnRIU0@1. ��V,-/���7 x�S@1GH���a+�LM���!Vg*,�(�&%(%���-/.M%=o��! x+5@1.MPn�(�vm�LI+5-/�
@1Rw-�{F�O@1.MP[Rw�)o�-'� +�L�� $F�)U ��-/�(P ) # 1 �(�&%�*w�&')+���{��)o�UF��@1�(�5'&-/GNR,��.M�&P�RIU�@1.n�!V,')ovE�%��v{F�5-/���

•
Rn@1.MP;
dR�9g����-F-/o���@1. �!�3��-F-/o���@1.

b2: Boolean
b: Boolean
 b2: Boolean


b: Boolean


4�-/GNR,��.,��.,mO%�E,Rt�!Vg*,�(�&%(%���-/.M%<RIU ��@1.MP�����%<.M-/+��SVg*Mov��')��+�o�UN{I��%�E�@1o������&P �<"=�S@'�A��.,m7�!Vg*,�(�&%(%���-/.M%-�A��+�L,��.�-/.M�� x�S@1GH���
+�LM�)UK@1�(�7@1EM+(-/G�@1+���'�@1o�o�UK'&-/GOR,��.M�&PKRFU#��@1.MP��S�

•
.M-/+ARl����-F-/o���@1.

b: Boolean


��LM�5.M�)mF@1+���-/.0-1 �@1.K�!Vg*,�(�&%(%���-/.K��%A{I��%�E�@1o������&P�RFU[')�(-�%(%���.,m�-/E,+A+�LM�7�!Vg*,�(�&%(%���-/.l�

•
R���Gt*,o����&% 
dR�9g����-F-/o���@1. �!�3��-F-/o���@1.

b: Boolean


b2: Boolean


implies


QC. , � 0 ' , ( 2C�!Vg*,�(�&%(%���-/.H��%�{I��%�Ea@1ov�����&PH��. @1. , � 0 ' , ( 2A x�S@1GH���<QC.IUI+�L,��.,mN@1Rw-�{F�A+�LM� $F�)U ��-/�(P , � 0 ' , ( 2CP,�&%(')����Rw�&%+�LM�5*,�(�)Gt��%(����( LM�).K+�L,��%A*,�(�)Gt��%(�5��%A+���EM�5��+A��Gt*,o����&%J+�LM�7'&-/.M')o�EM%���-/.nP,�).M-/+(�&PKRa�)o�- �", � 0 ' , ( 2)�
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 �%+E0=��7 �
��L,��%�%(�&')+���-/. P,�&%(')����Ra�&%�@1o�o�m��).M�)�S@1oa-/*w�)�S@1+���-/.M%�-/. '&-/o�o��&')+���-/.M%3+�L�@1+�'�@1.�Rw�C@1*,*,o����&P�+(-7��@/'SL -1 +�LM�C')-/o�o��&')+���-/.
+�UI*a�&%��I��� ���� �(4'�� � 
 � @1.MP� �( � ��( % ! ()�3��LM�C x�S@1GH�$'&-/.F+S@1��.,��.,m !$#�' ' (*! '9, #&% � � #�' ' (*! '9, #&%0GOEM%�+�Rw�=�(�)*,op@/'&�&P[RFU�+�LM�'&-/���(�&%�*w-/.MPg��.,mH x�S@1GH�7-1 <+�LM�$EM%(�&PK%�E,R,+iUI*w���

•
'&-/o�o��&')+���-/.g~�*J%������"
 �!��hi.F+(�)m��)�

#n
collection:Collection


2 ,�� (N��%$@1*,*,o����&P0+(-[@�'&-/o�o��&')+���-/.l�w+�LM�O{�@1���p@1R,o�� %�')-/.I+S@1��.M%$+�LM�O.FE,GNRa�)�5-1 3�)o��)GH�).I+(%$��.n+(LM�N'&-/o�o��)')+���-/.l�5��L,��%
-/*w�)�S@1+���-/.n��%A{I��%�E�@1o������&P�RFU�@O x�S@1GH����� %0��%JP,�)*,��')+(�&PK-/.K+�LM�$����m�LI+C-1 <+�LM�$ x�S@1GH�$��.M%���P,�O@�PM@/%�LM�&P�Ra-�V �

•
'&-/o�o��&')+���-/.g~�*A��.M')o�E�P,�&% 
x-/R,���&')+���� �!�,��-I-/o���@1.

x = includes(object)


collection:Collection(T)


object:T


,.% ! ' � 57( 2�� #��	� ($! ' � �(�)+�E,��.M%$@H��-I-/o��&@1.0{�@1o�EM���Jhi+J��%C+���EM�7�v �+�LM�O-/R,���&')+ #��	� ($! 'A��%$@1.0�)o��)GH�).I+$-1 #+�LM�N')-/o�o��&')+���-/.! #�' ' ($! '9, #&%��#��L,��%���%�{I��%�E�@1o������&P�RFU @1.�@1���(-'� op@1Ra�)o��&P RIU )�� ,.% ! ' � 57( 2�� #��	� ($! ' � LM��@/Pg��.,m�+(- !$#�' ' (*! '9, #&%�� ) ��% ' 1 ��(-/� 8 
 ' 2 ()�

•
'&-/o�o��&')+���-/.g~�*J�!V,')o�EMPM�&% 
x-/R,���&')+��3� �!�M��-F-/o���@1.

x = excludes(object)


collection:Collection(T)


object:T


(*) ! ' � 5 ( 2�� #��	� ($! ' � �(�)+�E,��.M%H@n��-I-/o���@1.>{�@1o�EM���0hi+N��%O+���EM���v C+�LM� '&-/o�o��&')+���-/. ! #�' ' ($! '9, #&% P,-F�&%N.M-/+�'&-/.I+S@1��.>+�LM�-/R,���&')+ #��	� (*! '�����L,��%J��%J{I��%�E�@1o������&PKRFUK@1.�@1���(-'� op@1Rw�)o��&PKRIU )�� (*) ! ' � 57( 2�� #��	� ($! ' � LM��@/Pg��.,m +(- ! #�' ' ($! '9, #&%�� )K��%' 1 ��(O-/� 8 
 ' 2 ()�

•
'&-/o�o��&')+���-/.g~�*J'&-/E,.I+ 
�-/R,���&')+��3� �!�Mhi.I+(�)m��)�



j�9 ������� ����� � 	 ��� � � ��� 
�� � � 
 ��� 
L� � �'� �����

#x

collection:Collection(T)


object:T


object


! # � %�' � #��	� (*! ' � �(�)+�E,��.M%�+�LM�=.FE,GNRa�)�J-1  -F'&')E,���(�).M'&�&%J-1 #��	� (*! '3��.�! #�' ' ($! '9, #&%�� )[��%A@1. ��.I+(�)m��)������L,��%�-/*w�)�S@1+���-/.��%�{I��%�E�@1o������&P�RFU @$ x�S@1GH���I+�LM�='&-/E,.I+(�&P -/RM���&')+J@1.MP � )[@1�(�=P,�)*,��')+(�&P[-/. +�LM�C����m�LI+�-1 l+�LM�J x�S@1GH���g��@/'(L[��.M%���P,�
@tPM@/%�LM�&P�Ra-�V �

•
'&-/o�o��&')+���-/.g~�* ��.M')o�EMP,�&%(QCo�oF
x'�9g��4�-/o�o��&')+���-/. 
x� �%�!����-I-/o���@1.

x = includesAll(c2)


collection:Collection(T)


c2:Collection(T)


,.% ! ' � 57( 2 � ' ' � ! 7�� �(�)+�E,��.M%$+���EM���v �@1o�o#�)o��)GH�).F+(%7-1 �'&-/o�o��&')+���-/. ! 7 @1�(���)o��)GH�).I+(%5-1 �'&-/o�o��&')+���-/. !$#�' ' (*! '9, #&%��Ohi+=��%{I��%�E�@1o������&P�RIU�@1.n@1���(- � op@1Ra�)o��&PKRFU )�� ,.% ! ' � 5 ( 2 � #��	� ($! ' � LM��@/Pg��.,mH+(- !$#�' ' (*! '9, #&%��

•
'&-/o�o��&')+���-/.g~�*J�!V,')o�EMPM�&%(QCo�oF
x'�9g��4�-/o�o��&')+���-/. 
x� �%�)����-F-/o���@1.

x = excludesAll(c2)


collection:Collection(T)


c2:Collection(T)


(*) ! ' � 5 ( 2 � ' ' � ! 7�� �(�)+�E,��.M%�+���EM���v 5+�LM�K'&-/o�o��&')+���-/. !$#�' ' (*! '9, #&% '&-/.I+S@1��.M%�.M-��)o��)GH�).F+(% -1 7'&-/o�o��&')+���-/. ! 7 � hi+t��%{I��%�E�@1o������&P�RIU�@1.n@1���(- � op@1Ra�)o��&PKRFU )�� ($) ! ' � 57( 2�� #��	� ($! ' � LM��@/Pg��.,m�+(- ! #�' ' ($! '9, #&%��

•
'&-/o�o��&')+���-/.g~�*A��%(�#Gt*M+iU 
 �!����-F-/o���@1.

=
0
collection:Collection


, 2�� � 0 ''� � � ��%N@1*,*,o����&P�+(-n@�'&-/o�o��&')+���-/. @1.MP��!Vg*,�(�&%(%(�&%5+�L�@1+O+�LM�H'&-/o�o��&')+���-/. '&-/.I+S@1��.M%7.M-K�)o��)GH�).I+�� ��L,��%O-/*g~�)�S@1+���-/.���%${I��%�E�@1o����&�&P�RIU�@H x�S@1GH���
= ∅

��%$P,�)*,��')+(�&P�-/.�+�L��N����m�LI+7-1 3+�LM�N x�S@1GH����.M%���P,�t@ PM@/%�LM�&P�Rw-&V �O��LM�
{I��%�E�@1o����W@1+���-/.nEM%(�&%A+�LM�5%(�)+�~�+�LM�&-/�(�)+���'7�(�)*,�(�&%(�).I+S@1+���-/.0-1 �@1.K�)Gt*,+�U�%(�!+W�

•
'&-/o�o��&')+���-/.g~�*A.M-/+(��Gt*,+�U 
 �!�3��-I-/o���@1.
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= 0

collection:Collection


% #+'�� � 0 ''� � � ��%J@1*,*,o����&P�+(-t@�'&-/o�o��&')+���-/.0@1.MP��!Vg*,�(�&%(%(�&%�+�L�@1+A+�LM�5'&-/o�o��&'!+(��-/.K��%�.M-/+J�)Gt*,+�U�����L,��%A-/*w�)�S@1+���-/.���%{I��%�E�@1o������&P�RIU�@O x�S@1GH���
6= ∅

��%JP,�)*,��')+(�&Pn-/.�+�LM�5����m�LI+C-1 <+�LM�= x�S@1GH�5��.M%���P,�O@�PM@/%�LM�&P�Ra-�V �

•
'&-/o�o��&')+���-/.g~�*J%�E,GA
 �!���

collection:Collection

x


2�� � � � %�E,GH%5E,*�+�LM��{�@1o�EM�&%7-1 J@1+�+�����R,E,+(�&%O-1 A@1o�o��)o��)GH�).I+(%5��.�+�LM�H'&-/o�o��&')+���-/. !$#�' ' ($! '9, #3%��H��L,��%7-/*a�)�S@1+���-/.���%{I��%�E�@1o������&PKRIU�@N x�S@1GH���M+�LM�O@1+�+�����R,E,+(� )#�AL,��'(Ln��%C%�E,GtGH�&P�E,*l�a@1.MP�+�LM� ∑ %���m�.0@1�(�7P,�)*,��')+(�&Pn-/.K+�LM�7����m�LF+
-1 <+�LM�$ x�S@1GH���M��@/'(LK��.M%���P,�O@�PM@/%�LM�&P�Rw-&V �
��LM�� �-/o�o�-'�A��.,mn%(�&')+���-/.M%7'&-/.F+S@1��.�+�LM�t-/*a�)�S@1+���-/.M%7+�L�@1+O@1�(�t+iUI*,��'�@1o< �-/�5*�@1��+���')E,op@1�O'&-/o�o��&')+���-/.�+�UI*a�&%O@1.MP�@1�(�
.M-/+CP,�!�M.M�&P� �-/�A+�LM�5-/+�LM�)�C'&-/o�o��&')+���-/.n+�UI*a�&%��

,��10 �.� $��,0
•
%(�)+�~�*AE,.,��-/. 
x%(�)+S9g��TI�)+ 
x� �%�!�aTI�)+ 
x� �

U


x:T


set2:T
set:T


��LM� E,.,��-/. -1 C+ ��-0%(�)+(%N��%N�(�)*,�(�&%(�).F+S�)P>RIU @� x�S@1GH� +�L�@1+t'&-/.F+S@1��.M%�+�LM� .�@1GH�[-1 C+�LM� �(�&%�E,o�+���.,m�%(�)+N��.>+�LM�
E,*,*w�)�=o��! x+='&-/��.M�)���J��LM�O%(�)+(%C+�L�@1+$@1�(�7E,.,�v���&P�@1�(�N@1o�%(-H*,op@/'&�&Pn��.F+(-H+�L��5 x�S@1GH���C2C.n+�LM�7����m�LI+=-1 �+�LM�5 x�S@1GH�
+�LM�5G�@1+�LM�)G�@1+���'�@1o E,.,��-/.n%���m�.���%JP,�)*,��')+(�&PK��.M%���P,�7@tPM@/%�LM�&P[Rw-&V �

•
%(�)+�~�*AE,.,��-/. 
dR�@1mM�3�A@1m 
x� �%�!���A@1m 
x� �

U

bag:T


x:T


set:T


��LM�5E,.,��-/.K-1 �@N%(�)+C@1.MPK@NR�@1mt��%��(�)*,�(�&%(�).I+(�&P�RFU�@O x�S@1GH�$+�L�@1+J'&-/.I+S@1��.M%A+�LM�$.�@1GH�7-1  +�LM�$�(�&%�E,o�+���.,mHR�@1mt��.
+�LM�$E,*,*a�)�Ao��! x+A'&-/��.M�)������LM�5%(�)+J@1.MP R�@1mt+�L�@1+J@1�(�$E,.,�v���&PK@1�(�5@1o�%(-N*,op@/'&�&P[��.I+(-N+�LM�= x�S@1GH���32C.�+�LM�=����m�LI+A-1 
+�LM�$ x�S@1GH�5+�LM�$G�@1+�L��!G�@1+(��'W@1o_E,.,��-/.n%���m�.���%JP,�)*,��')+(�&PK��.M%���P,�O@�PM@/%�LM�&P�Ra-�V �
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•
%(�)+ � 
x%(�)+S9g��TI�)+ 
x� �%�!����-I-/o���@1.

=

set2:T
set:T


��LM�5+(�&%�+C-/.K�&DFE�@1o���+�U[-1 <+ ��-H%(�)+(%A��%A{I��%�E�@1o������)P�RIU�@No���.G$[op@1Ra�)o��&PKRFU�@ �	%���m�.�Rw�)+F���&�).K+�LM�7%(�)+(%��

•
%(�)+�~�*A��.F+(�)�(%(�&')+���-/. 
x%(�)+S9,��TI�)+ 
x� �%�!�aTI�)+ 
x� �

U


x:T


set2:T
set:T


��LM����.I+(�)�(%(�&')+���-/.�-1 �+F��-�%(�)+(%$��%5�(�)*,�(�&%(�).F+(�&P�RFU�@� x�S@1GH��+�L�@1+7'&-/.F+S@1��.M%5+�LM��.�@1GH�t-1 �+�L��N�(�&%�E,o�+���.,mn%(�)+$��.
+�LM�[E,*,*a�)�to��! x+�'&-/��.M�)������LM� + ��-�%(�)+(%t@1�(��@1o�%(-0*,op@/'&�&P>��.F+(-0+�LM�  x�S@1GH��� 2C.>+�LM� ����m�LI+t-1 C+�LM�  x�S@1GH� +�LM�
G�@1+�LM�)G�@1+���'�@/o_��.F+(�)�(%(�&')+���-/.0%���m�.���%JP,�)*,��')+(�&PK��.M%���P,�O@�PM@/%�LM�&P�Ra-�V �

•
%(�)+�~�*A��.F+(�)�(%(�&')+���-/. 
dRa@1mM�3�A@1m 
x� �%�!�wTI�)+ 
x� �

U
bag:T


x:T


set:T


��LM�O��.F+(�)�(%(�&')+���-/.�-1 3@H%(�)+$@1.MP0@tR�@1m���%C�(�)*,�(�&%(�).F+(�&P0RFUn@� x�S@1GH�7+�L�@1+='&-/.I+S@1��.M%C+�LM�O.�@1GH�O-1 �+�LM�7�(�&%�E,o�+���.,m
%(�)+���. +�LM�=E,*,*w�)��o��! x+�'&-/��.M�)������LM�$%(�)+A@1.MP R�@1mH@1�(�5@1o�%(-N*,op@/'&�&P ��.F+(-N+�LM�C x�S@1GH���32C.[+�LM�=����m�LI+A-1 _+�LM�C x�S@1GH�
+�LM�5G�@1+�LM�)G�@1+���'�@1o ��.F+(�)�(%(�&')+���-/.0%���m�.���%JP,�)*,��')+(�&PK��.M%���P,�7@tPM@/%�LM�&P[Rw-�V �

•
%(�)+�~C
x%(�)+S9g��TI�)+ 
x� �%�!�aTI�)+ 
x� �

diff(set2)


set:T
 set2:T


:T


��LM�tPg��� �)�(�).M'&�t-1 3+ ��-[%(�)+(%$�(�&%�E,o�+(%$��.�@�.M�.� %(�)+��7��L,��%$��%=�(�)*,�(�&%(�).I+(�&P�RIU0@1.�@1���(- �	op@1Rw�)o��&P�RFU 5&, � � 2 (4' 7�� x�(-/G %(�)+ 2 (4'�+(-t+�LM�$�(�&%�E,o�+���.,m�%(�)+�����LM�7%(�)+ 2 (4' 7 ��%J%�E,R,+��S@/')+(�&P[ x�(-/G
2 (4'��
•
%(�)+�~�*A��.M')o�EMPg��.,m 
x-/R,���&')+W�3� �!��TI�)+ 
�� �
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including(object)


set:T

object:T


:T


,.% ! ' � 5&,.%	� � #��	� ($! ' � E,.,�v���&%J@N%(�)+ 2 (4' �A��+�L�+�LM�$-/R,���&')+ #��	� (*! '��g�(�)*,�(�&%(�).I+(�&P RIU @1.�-/*w�)�S@1+���-/.n@1���(-'��op@1Ra�)o��&P[RFU,.% ! ' � 5&,.%	� � #��	� ($! ' � Ra�)+ ���&�).n+�LM�5-/����m���.�@1o %(�)+ 2 (4'A@1.MP�+�LM�5�(�&%�E,o�+���.,m�%(�)+��

•
%(�)+�~�*J�!V,')o�EMPg��.,m 
x-/R,���&')+��3� �!�aTI�)+ 
x� �

excluding(object)


set:T

object:T


:T


(*) ! ' � 53,.%	� � #�� � (*! ' � �(�)+�E,��.M%#@J%(�)+ '&-/.I+S@1��.,��.,m7@1o�oI�)o��)GH�).I+(%<-1 �2 (4' �A��+�LM-/E,+ #��	� ($! '��/�(�)*,�(�&%(�).F+(�&PNRIUO@1.N-/*w�)�S@1+���-/.@1���(- � op@1Rw�)o��&PKRFU (*)7! ' � 5&,.%	� � #�� � (*! ' � �MRa�)+ ���&�).K+�LM�7-/����m���.�@1o_%(�)+ 2 (4'A@1.MP�+�LM�5�(�&%�E,o�+���.,m�%(�)+7�

•
%(�)+�~�*J%�UIGtGH�)+�����'&"=��� �)�(�).M'&�"
x%(�)+S9g�ATI�)+ 
x� �%�!�aTI�)+ 
x� �

set2:T


x:T


set:T
 XOR


��LM�$%�UIGtGH�)+�����'$Pg��� �)�(�).M'&�$-1 l+ ��-N%(�)+(%3��%��(�)*,�(�&%(�).I+(�&P RIU�@5 x�S@1GH�=+�L�@1+�'&-/.I+S@1��.M%�+�LM�C.�@1GH�$-1 _+�LM�C�(�&%�E,o�+���.,m
%(�)+=��.0+�LM�OE,*,*w�)�=o��! x+$'&-/��.M�)���$��LM�N%(�)+5@1.MPn+�LM�OR�@1m�@1�(��@1o�%(-�*,op@/'&�&P0��.F+(- +�LM�7 x�S@1GH���52C.0+�LM�O����m�LI+$-1 3+�LM�
 x�S@1GH���)� � ��%JP,�)*,��')+(�&PK��.M%���P,�O@�PM@/%�LM�&P�Ra-�V �

•
%(�)+�~�*J'&-/E,.F+ 
x-/R,���&')+���� �!�,hi.I+(�)m��)�

set:T
 #x


object:T


object
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! # � %�' � #��	� (*! ' � �(�)+�E,��.M%C+�LM�5.IE,GNRa�)�=-1 3-F'&')E,���(�).M'&�&%$-1 �-/R,���&')+ #��	� (*! 'A��.0%(�)+ 2 (4'��J2C.n+�LM�7����m�LI+=-1 #+�LM�5 x�S@1GH�+�LM�[-/R,���&')+�+(-0Ra�['&-/E,.F+(�&P @1.MP � ) ��%�P,�)*,��')+(�&P �3��@/'(L>��.M%���P,��@0PM@/%�LM�&P Ra-�V ��) '&-/.F+S@1��.M%t+�LM��.IE,GORw�)�t-1 
'&-/E,.I+(�&PK-/R,���&')+(%��

•
%(�)+�~�*��a@1+�+(�). 
 �!��TI�)+ 
x�J9"�

set:T


flatten()


:T2


QC*,*,o�UI��.,m�� 
 ' '�( % � � +(-�@N%(�)+ 2 (4'��(�)+�E,��.M%J@N%(�)+�+�L�@1+�G�@�U�'&-/.F+S@1��.K�)o��)GH�).F+(%J-1 <@1.M-/+�LM�)��+�UI*a�5@/%�+�LM�$%(�)+�+iUI*w�
� @1.MP���%A�(�)*,�(�&%(�).F+(�&PKRIU�@1.n@1���(- � op@1Ra�)o��&PKRFU�� 
 ' '�( % � �  x�(-/G +�LM�7-/����m���.�@1o_%(�)+ 2 (4'�+(-�+�LM�5�(�&%�E,o�+���.,m�%(�)+��

•
%(�)+�~�*C@/%!TI�)+ 
 �!��TI�)+ 
x� �

set:T


asSet()


set:T


QC*,*,o�UI��.,m 
 2  �(4' � � +(-t@O%(�)+��(�)+�E,��.M%�+�LM�$%S@1GH�=%(�)+J@1.MP ��%��(�)*,�(�&%(�).F+(�&P[RIU @1.K@1���(-'� op@1Rw�)o��&P[RFU 
 2  �(4' � �  x�(-/G+�LM�7-/����m���.�@1o %(�)+ 2 (4'�+(-�+�LM�5�(�&%�E,o�+���.,m�%(�)+ 2 (4'��

•
%(�)+�~�*C@/%!TI�&DFEM�).M'&�"
 �!��TI�&DFEM�).M'&�"
x� �

asSequence()


:T


set:T


QC*,*,o�UI��.,m 
 2  �( � ��( % ! (�� � +(- @>%(�)+[�(�)+�E,��.M%K@ %(�&DFEM�).M'&��+�L�@1+K'&-/.F+S@1��.M%n@1o�o7�)o��!GH�).I+(%K-1 N+�LM��%(�)+�� ��L,��%[��%�(�)*,�(�&%(�).I+(�&PKRFU�@1.0@1���(-'� op@1Rw�)o��&P�RIU 
 2  �( � ��( % ! (�� �  x�(-/G +�LM�7%(�)+ 2 (4'�+(-t+�LM�5�(�&%�E,o�+���.,m�%(�&DFEM�).M'&���

•
%(�)+�~�*C@/%(�A@1m 
 �!���A@1m 
x� �



� 	 �)	 ���P��� � � ��� ����� � �/� � ���/
 � ���	��
 j��

asBag()


:T


set:T


QC*,*,o�UI��.,m 
 2 � 
 � � � +(-[@H%(�)+C�S�!+(E,��.M%5@tR�@1m +�L�@1+$'&-/.I+S@1��.M%5@1o�o<�)o��)GH�).F+(%5-1 �+�LM�N%(�)+��C��L,��%C��%C�(�)*,�(�&%(�).I+(�&P0RFU@1.0@1���(- � op@1Ra�)o��&P�RIU 
 2 � 
 � � �  x�(-/G�+�LM�5%(�)+ 2 (4'�+(-�+�LM�5�(�&%�E,o�+���.,mHR�@1mM�
,��10 �-, ��� �

•
R�@1m � 
dR�@1mF9g���A@1m 
x� �%�!����-F-/o���@1.

=

bag2:T
bag:T


��LM�5+(�&%�+C-/.K�&DFE�@1o���+�U[-1 <+ ��-tR�@1m�%A��%A{I��%�E�@1o������&P�RIU�@No���.G$ op@1Rw�)o��&P�RIU�@ �]%���m�.KRa�)+ ���&�).n+�LM�$Ra@1m�%��

•
R�@1m/~�*AE,.,��-/. 
dR�@1mI9g�3�A@1m 
x� �%�!�M�A@1m 
x� �

U


x:T


bag2:T
bag:T


��LM�tE,.,��-/.�-1 �+ ��-�R�@1m�%5��%5�(�)*,�(�&%(�).F+(�&P�RFU�@  x�S@1GH��+�L�@1+O'&-/.F+!@1�v.�%5+�LM�t.�@1GH�H-1 �+�LM�t�(�&%�E,o�+���.,mKR�@1m���.�+�LM�
E,*,*w�)�Jo��! x+C'&-/��.M�)���3��LM�5R�@1m�%A+�L�@1+=@1�(�5E,.,�v���&P0@1�(�O@1o�%(-�*,op@/'&�&P���.I+(-t+�LM�$ x�S@1GH����2C.K+�LM�5����m�LI+C-1 <+�LM�$ x�S@1GH�
+�LM�5G�@1+�LM�)G�@1+���'�@1o E,.,��-/.n%���m�.���%JP,�)*,��')+(�&PK��.M%���P,�7@tPM@/%�LM�&P[Rw-&V �

•
R�@1m/~�*AE,.,��-/. 
x%(�)+���TI�)+ 
x� �%�!���A@1m 
x� �

U


x:T


set:T
bag:T


��LM�tE,.,��-/.�-1 A@ R�@1m0@1.MP�@[%(�)+5��%5�(�)*,�(�&%(�).F+(�&P�RIU�@� x�S@1GH��+�L�@1+7'&-/.I+S@1��.M%7+�LM��.�@1GH�H-1 �+�LM�t�(�&%�E,o�+���.,mKR�@1m
��.n+�LM�OE,*,*a�)�=o��! x+='&-/��.M�)���J��LM�7R�@1m[@1.MPn+�LM�O%(�)+C+�L�@1+$@1�(�7E,.,�v���&P�@1�(�N@1o�%(-H*,op@/'&�&Pn��.F+(-�+�LM�5 x�S@1GH���C2C.0+�LM�
����m�LI+C-1 <+�LM�$ x�S@1GH�$+�LM�5G�@1+�LM�)G�@1+���'�@1o_E,.,��-/.n%���m�.K��%JP,�)*,��')+(�&P���.M%���P,�O@�PM@/%�LM�&P�Rw-&V �



j�| ������� ����� � 	 ��� � � ��� 
�� � � 
 ��� 
L� � �'� �����

•
R�@1m/~�*A��.F+(�)�(%(�&')+���-�. 
dR�@1mI9g�3�A@1m 
x� �%�!�M�A@1m 
x���

x:T


bag2:T
bag:T
 U


��LM����.I+(�)�(%(�&')+���-/. -1 J+F��-KR�@1m�%N��%O�(�)*,�(�&%(�).I+(�&P�RIU�@[ x�S@1GH��+�L�@1+�'&-/.F+S@1��.M%�+�LM�H.�@1GH� -1 C+�LM�H�(�&%�E,o�+���.,m�R�@1m
��.�+�LM�NE,*,*a�)�5o��! x+$'&-/��.M�)��� ��LM�N+ ��- R�@1m�%7@1�(��@1o�%(- *,op@/'&�&P0��.I+(- +�LM�O x�S@1GH���O2C.0+(LM�O����m�LI+5-1 3+�LM�O x�S@1GH�N+�LM�
G�@1+�LM�)G�@1+���'�@/o_��.F+(�)�(%(�&')+���-/.0%���m�.���%JP,�)*,��')+(�&PK��.M%���P,�O@�PM@/%�LM�&P�Ra-�V �

•
R�@1m/~�*A��.F+(�)�(%(�&')+���-�. 
x%(�)+���TI�)+ 
x� �%�!�wTI�)+ 
x� �

x:T


set:T
bag:T
 U


��LM�O��.F+(�)�(%(�&')+���-/.�-1 3@tR�@1m[@1.MP�@H%(�)+J��%C�(�)*,�(�&%(�).F+(�&P0RFUn@� x�S@1GH�7+�L�@1+='&-/.I+S@1��.M%C+�LM�O.�@1GH�O-1 �+�LM�7�(�&%�E,o�+���.,m
%(�)+���. +�LM�=E,*,*w�)��o��! x+�'&-/��.M�)������LM�=R�@1mH@1.MP[%(�)+A@1�(�5@1o�%(-N*,op@/'&�&P ��.F+(-N+�LM�C x�S@1GH���32C.[+�LM�=����m�LI+A-1 _+�LM�C x�S@1GH�
+�LM�5G�@1+�LM�)G�@1+���'�@1o ��.F+(�)�(%(�&')+���-/.0%���m�.���%JP,�)*,��')+(�&PK��.M%���P,�7@tPM@/%�LM�&P[Rw-�V �

•
R�@1m/~�*A��.M')o�EMPg��.,m 
�-/R,���&')+��3� �!�M�A@1m 
x� �

including(object)


bag:T

object:T


:T


,.% ! ' � 5&,.%	� � #��	� ($! ' � E,.,�v���&%O@�R�@1m�� 
 �A�A��+�L�@1.�-/R,���&')+ #��	� (*! '��l�(�)*,�(�&%(�).I+(�&P�RIU�@1.�@1���(-'�¢op@1Ra�)o��&P�RFU ,.% ! ' � 5 �,.%	� � #��	� ($! ' �  x�(-/G�+�LM�5-/����m���.�@1o_R�@1m�� 
 � +(-t+�LM�$�(�&%�E,o�+���.,m�R�@1mM�

•
R�@1m/~�*J�!V,')o�EMPg��.,m 
x-/RM���&')+��3� �!�M�A@1m 
x� �



� 	 �)	 ���P��� � � ��� ����� � �/� � ���/
 � ���	��
 j��

excluding(object)


bag:T


object:T


:T


(*) ! ' � 53,.%	� � #�� � (*! ' � �(�)+�E,��.M%C@NR�@1m�'&-/.F+S@1��.,��.,m[@1o�ol�)o��)GH�).F+(%C-1 � 
 � �A��+�LM-/E,+ #��	� (*! '��M�(�)*,�(�&%(�).F+(�&P�RIU�@1.n@1���(-'�op@1Rw�)o��&P�RIU (*) ! ' � 5&,.%	� � #��	� ($! ' �  x�(-/G +�LM�7-/����m���.�@1olR�@1m�� 
 �[+(-�+�LM�5�(�&%�E,o�+���.,mHR�@1mM�

•
R�@1m/~�*J'&-/E,.F+ 
x-�R,���&')+��3� �!�Mhi.F+S�!m��)�

#x


object


bag:T


object:T


! # � %�' � #��	� (*! ' � �(�)+�E,��.M%5+�LM��.FE,GNRa�)�O-1 �-I'&')E,���(�).M'&�&%7-1 �+�LM�t-/R,���&')+-#��	� ($! '=��.�+�LM��R�@1m � 
 ���t2C.�+�LM������m�LF+7-1 +�LM�t x�S@1GH�H+�LM��-/R,���&')+O+(-KRa��'&-/E,.I+(�&P @1.�P � ) @1�(��P,�)*,��')+(�&P �#�&@/'SL���.M%���P,� @KPM@/%�LM�&P�Ra-�V � ) '&-/.F+S@1��.M%N+�LM�
�(�&%�E,o�+���.,m�.FE,GNRa�)���

•
R�@1m/~�*��a@1+�+(�). 
 �!���A@1m 
x�J9"�

bag:T


flatten()


:T2


QC*,*,o�UI��.,m � 
 ' '�( % � � +(-�@�R�@1m � 
 �n�(�)+�E,��.M%7@�R�@1m[+�L�@1+5G�@&U0'&-/.I+S@1��.��)o��)GH�).I+(%7-1 �@1.M-/+�LM�)�5+�UI*a�t@/%=+�LM��R�@1m+�UI*a� � @1.MPK��%C�(�)*,�(�&%(�).F+(�&PnRIUK@1.�@1���(-'�]op@1Ra�)o��&PnRFU � 
 ' '�( % � �  x�(-/G�+�L��O-/����m��v.a@1o_R�@1m$� 
 �[+(-H+�LM�7�(�&%�E,o�+���.,mR�@1mM�

•
R�@1m/~�*C@/%(�A@1m 
 �!�3�A@1m 
x� �



q�� ������� ����� � 	 ��� � � ��� 
�� � � 
 ��� 
L� � �'� �����

bag:T


asBag()


bag:T


QC*,*,o�UI��.,m 
 2 � 
 � � � +(-7@=R�@1m � 
 �N�(�)+�E,��.M%�+�LM�A%S@1GH��R�@1mN@1.MP���%#�(�)*,�(�&%(�).F+(�&PHRFUt@1.�@1���(- � o�@1Rw�)o��&PtRIU 
 2 � 
 � � � x�(-/G�+�LM�7-/����m���.�@1olR�@1m�� 
 � +(-t+�LM�5�(�&%�E,o�+���.,mHR�@1m�� 
 ���

•
R�@1m/~�*C@/%!TI�&DFEM�).M'&�"
 �!��TI�&DFEM�).M'&�"
x� �

bag:T


asSequence()


:T


QC*,*,o�UI��.,m 
 2  �( � ��( % ! ( � � +(- @tR�@1m$� 
 �[�(�)+�E,��.M%5@t%(�&DFEM�).M'&�7+�La@1+='&-/.F+S@1��.M%5@1o�o �)o��)GH�).F+(%$-1 #+�LM�7R�@1mM�J��L,��%J��%�(�)*,�(�&%(�).I+(�&PKRFU�@1.0@1���(-'� op@1Rw�)o��&P�RIU 
 2  �( � ��( % ! (�� �  x�(-/G +�LM�5R�@1m�� 
 �[+(-�+�LM�7%(�&DFEM�).M'&���

•
R�@1m/~�*C@/%!TI�)+ 
 �!��TI�)+ 
 �

bag:T


asSet()


:T


QC*,*,o�UI��.,m 
 2  �(4' � � +(- @�R�@1m�� 
 �>�(�)+�E,��.M%[@�%(�)+�+�L�@1+�'&-/.I+S@1��.M%[@1o�oC�)o��)GH�).I+(% -1 5+�LM��R�@1m;�A��+�L PgE,*,o���'�@1+(�&%�(�)GH-W{��&P �3��L,��%A��%A�(�)*,�(�&%(�).I+(�&P�RIU�@1.n@1���(- � op@1Ra�)o��&PKRFU 
 2  �(4' � �  x�(-/G +�LM�5R�@1m�� 
 � +(-t+�LM�$�(�&%�E,o�+���.,m %(�)+��

,��10 �10 $�� � � ���V+ �

•
%(�&DFEM�).M'&�!~�*J'&-/E,.F+ 
x-�R,���&')+��3� �!�Mhi.F+(�)m��)�



� 	 �)	 ���P��� � � ��� ����� � �/� � ���/
 � ���	��
 qg�

#x


object


sequence:T


object:T


! # � %�' � #��	� (*! ' � �(�)+�E,��.M%A+�LM�=.IE,GORw�)�J-1 <-F'&')E,���(�).M'&�&%J-1  +�LM�5-/R,���&')+ #��	� (*! '���.[+�LM�5%(�&DFEM�).M'&�62 (�� ��( % ! ()��2C.�+�LM�����m�LI+�-1 l+�LM�A x�S@1GH���F+�LM�C-/R,���&')+3+(-7Ra�C'&-/E,.I+(�&P[@1.MP � )[@1�(�CP,�)*,��')+(�&P �g��@/'(L���.M%���P,�$@5PM@/%�LM�&P�Ra-�V � ) '&-/.F+S@1��.M%
+�LM�5�(�&%�E,o�+���.,mH.IE,GORw�)���

•
%(�&DFEM�).M'&� � 
x%(�&DFEM�).M'&��9g��TI�&DFEM�).M'&�"
x� �%�!����-I-/o���@1.

=

sequence:T
 sequence2:T


��LM�A+(�&%�+3-/.��&DFE�@1o���+iUt-1 w+ ��-7%(�&DFEM�).M'&�&%#��%�{I��%�Ea@1ov�����&PHRFUt@$o���.G$Nop@1Rw�)o��&PtRIUt@ � %���m�.HRa�)+ ���&�).�+�LM�J%(�&DFEM�).M'&�&%��

•
%(�&DFEM�).M'&�!~�*AE,.,��-/. 
x%(�&DFEM�).M'&��9,��TI�&DFEM�).M'&�"
x� �%�!�wTI�&DFEM�).M'&�"
x� �

union(sequence2)


sequence:T
 sequence2:T


:T


� %�, #&% � 2 (�� ��( % ! ( 7�� �(�)+�E,��.�%N@�%(�&DFEM�).M'&��'&-/.M%���%�+���.,mn-1 C@1o�o3�)o��)GH�).I+(%O��.�+�LM��%(�&DFEM�).M'&� 2 ( � ��( % ! (� �-/o�o�-'���&P�RFU@1o�ol�)o��)GH�).I+(%A��.[+�LM�$%(�&DFEM�).M'&�62 ( � ��( % ! ( 7 �M�(�)*,�(�&%(�).F+(�&P[RIU @1.K@1���(- � op@1Rw�)o��&P[RFU � %�, #&% � 2 ( � ��( % ! ( 7��  x�(-/G +�LM�-/����m���.�@1o %(�&DFEM�).M'&� 2 ( � ��( % ! (O+(-�+�LM�5�(�&%�E,o�+���.,m�%(�&DFEM�).M'&� 2 ( � ��( % ! ( 7 �

•
%(�&DFEM�).M'&�!~�*��a@1+�+(�). 
 �!��TI�&DFEM�).M'&�"
x�J9"�

sequence:T


flatten()


:T2


QC*,*,o�UI��.,m � 
 ' '�( % � � +(-0@�%(�&DFEM�).M'&� 2 (�� ��( % ! ([�(�)+�E,��.M%�@K%(�&DFEM�).M'&�t+�L�@1+NG�@&U�'&-/.F+S@1��.>�)o��)GH�).F+(%�-1 C@1.M-/+�LM�)�+�UI*a�K@/%�+�LM�[%(�&DFEM�).M'&�[+iUI*w� � @1.MP ��%��(�)*,�(�&%(�).I+(�&P>RIU @1. @1���(-'� op@1Rw�)o��&P>RIU � 
 ' '�( % � �  x�(-/G¦+�LM��-/����m���.�@1o%(�&DFEM�).M'&� 2 (�� ��( % ! (O+(-t+�LM�$�(�&%�E,o�+���.,m %(�&DFEM�).M'&���



q�9 ������� ����� � 	 ��� � � ��� 
�� � � 
 ��� 
L� � �'� �����

•
%(�&DFEM�).M'&�!~�*C@1*,*a�).MP 
�-/R,���&')+��3� �!�aTI�&DFEM�).M'&�"
x� �

sequence:T

object:T


append(object:T)


:T



 0 0 ( % 5 � #��	� (*! ' � @1*,*a�).MP,%�@1. -/R,���&')+ +(- @�%(�&DFEM�).M'&��2 ( � ��( % ! ()�J�(�)*,�(�&%(�).F+(�&P RFU @1. @1���(-'� op@1Rw�)o��&P RFU 
 0 �
0 ( % 5 � #��	� (*! ' �  x�(-/G�+�LM�5-/����m���.�@1o %(�&DFEM�).M'&� 2 (�� ��( % ! (N+(-�+�LM�5�(�&%�E,o�+���.,m�%(�&DFEM�).M'&���

•
%(�&DFEM�).M'&�!~�*A*,�(�)*a�).MP 
x-/R,���&')+���� �!��TI�&DFEM�).M'&�"
x� �

sequence:T

object:T


prepend(object:T)


:T


0�1 ( 0 ( % 5 � #��	� ($! ' � *,�(�)*w�).MP,% @1.7-/R,���&')+l+(-J@A%(�&DFEM�).M'&� 2 (�� ��( % ! (&�1�(�)*,�(�&%(�).F+(�&P7RFU5@1.N@1���(- ��op@1Rw�)o��&P5RIU 0�1 ( 0 ( % 5 � #��	� (*! ' � x�(-/G�+�LM�7-/����m���.�@1o_%(�&DFEM�).M'&� 2 ( � ��( % ! (O+(-�+�LM�5�(�&%�E,o�+���.,m�%(�&DFEM�).M'&���

•
%(�&DFEM�).M'&�!~�*J%�E,RaTI�&DFEM�).M'&�"
do�- ���)���3hi.I+(�)m��)���,E,*,*a�)����hi.I+(�)m��)�C�!��TI�&DFEM�).M'&�"
x� �

sequence:T


subSequence(x: Integer,y: Integer)


:T


QC*,*,o�UI��.,m 2����  �( � ��(4% ! ( �.) � � � +(-0@K%(�&DFEM�).M'&� 2 ( � ��( % ! ([�(�)+�E,��.M%t@K%�E,RM%(�&DFEM�).M'&��'&-/.I+S@1��.,��.,m�+�LM��-/R,���&')+(%N-1 +�LM�N%(�&DFEM�).M'&�O%�+S@1��+���.,m�@1+C.IE,GORw�)� )���E,*n+(- @1.MPn��.M')o�EMPg��.,m[�)o��)GH�).I+=.FEMGORw�)�)���A��L,��%C��%C�(�)*,�(�&%(�).F+(�&PnRIUn@1.
@1���(- � op@1Rw�)o��&PKRFU 2����  �(�� ��( % ! (��.) � � �  x�(-/G +�LM�7-/����m���.�@1o_%(�&DFEM�).M'&� 2 ( � ��( % ! (O+(-t+�LM�$�S�)%�EMov+(�v.Mm�%(�&DFEM�).M'&���

•
%(�&DFEM�).M'&�!~�*C@1+ 
d���3hi.F+(�)m��)�C�!���

sequence:T


:T


at(i: Integer)




� 	 �)	 ���P��� � � ��� ����� � �/� � ���/
 � ���	��
 q�8

QC*,*,o�UI��.,m 
 ' � , � +(-�@�%(�&DFEM�).M'&� 2 ( � ��( % ! (n�(�)+�E,��.M%t+�LM���v~�+�L �)o��)GH�).I+�-1 $+�LM��%(�&DFEM�).M'&���3�(�)*,�S�)%(�).I+(�&P RIU @1.@1���(- � op@1Rw�)o��&PKRFU 
 ' � , �  d�S-/G +�LM�7%(�&DFEM�).M'&� 2 (�� ��( % ! (O+(-t+�LM�5�(�)+�E,��.M�&PK-/R,���&')+��
•
%(�&DFEM�).M'&�!~�*��M�(%�+ 
 �!���

sequence:T


:T


first()
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 %��H-/*a�)�S@1+���-/.[��%�@1*,*,o����&P +(-�@7'&-/o�o��&')+���-/.K@1.MP�L�@/%A@1.���+(�)�S@1+S-/�A@1.MP[@7Ra-IPgU��#��LM�=�!Vg*,�(�&%(%���-/. ��.M%���P,�C+�LM�Rw-FPgU���%${I��%�E�@1o������&P���.�@� x�S@1GH�H@1+ �AL,��'(L�+�LM�t�v+S�!�!@1+(-/�N@1.MP�+�LM��$��)U ��-/�(P 
 %��0@1�(�HP,�)*,��')+(�&P �_��@/'SL���.M%���P,�H@PM@/%�LM�&P[Rw-&V � 
 %��H�(�)+�E,��.M%A-/.M�5'&-/o�o��&')+���-/.n�)o��)GH�).F+ �AL,��'SLK%S@1+���%����&%�+�LM�$'&-/.MPg��+���-/.K��.[+�LM�$Ra-IPgU��,-/�J@1.K-/R,���&')+-1 <+�UI*a� ��! '�� % 57(�� % (*5��v <.M-t%�EM'SLK�)o��)GH�).I+C�!Vg��%�+(%�� , 2�3 %n��%AEM%(�&P[LM�)�(���,+(-I-,�

•
4�-/o�o��&')+���-/. 
x� ��~�*C-/.M�"
x�!Vg*,�S�&%(%���-/.l��2=')o��<Vg*,�(�&%(%���-/. �!� ��-F-/o��W@1.

= 1


isIn


 :Collection(T)


i:T


i


��LM� #&% (=-/*w�)�S@1+���-/.[��%�@1*M*,o����&P +(-�@O'&-/o�o��&')+���-/.K@1.MP L�@/%�@1. ��+(�)�S@1+(-/�J@1.MP[@7Rw-FPgUF�<��LM�$�!Vg*,�(�&%(%���-/.���.M%���P,�=+�LM�
Rw-FPgUH��%�{I��%�E�@1o������&P���.[@$ x�S@1GH�$@1+ �AL,��'(L +�LM�C��+(�)�S@1+(-/�A@1.MP � 5 @1�(�CP,�)*,��')+(�&P �g��@/'SL ��.M%���P,�=@7PM@/%�LM�&P�Ra-�V � #&% (�(�)+�E,��.�%A+���EM�$�v <�!VM@/')+�o�U -/.M�5'&-/o�o��&')+���-/.n�)o��)GH�).I+C%S@1+���%����&%�+�LM�5'&-/.MPg��+���-/.K��.M%���P,�=+�L��=Rw-FPgUF� , 2�3 %n��%�EM%(�&P LM�)�(���
+(-I-,�

•
4�-/o�o��&')+���-/. 
x� ��~�*C'&-/o�o��&')+�
x�!Vg*,�(�&%(%���-/.l��2=')o��<Vg*,�(�&%(%���-/. �!� 4�-/o�op�&')+���-/.�
x�J9"�
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collect


isIn


 :Collection(T)


:T


x


��LM�6!$#�' ' (*! '#-/*w�)�S@1+���-/.H��%�@1*,*Mov���&Pt+(-7@$'&-/o�o��&')+���-/.[@1.MP�L�@/%�-/.M�A-/�#+ ��-$��+(�)�S@1+(-/�(%�@1.MPH@=Rw-FPgUF�<��LM�A�!Vg*,�(�&%(%���-/.
��.M%���P,��+�LM��Rw-FPgU���%O{I��%�E�@1o������&P ��.>@� x�S@1GH�[@1+ �AL,��'(L>+�LM����+(�)�S@1+(-/� �W��+(�)�S@1+(-/�S%H@1.MP�+�LM� $��)U ��-/�(P !$#�' ' (*! '�@1�(�
P,�)*,��')+(�&P �#��@/'SL���.M%���P,� @KPM@/%�LM�&P�Ra-�V ��QCo�o3�)o��)GH�).I+(%O+�L�@1+�%S@1+���%� xU0+(LM��'&-/.MPg��+���-/. ��.�+�LM� ! #�' ' ($! '5 d�!@1GH� @1�(�
�(�)+�E,��.��)P0@/%J'&-/o�o��&')+���-/.0-1 <+�LM�5��+(�)�S@1+(-/�J+�UI*a���

��LM�$ �-/o�o�- �A��.,m�-/*a�)�S@1+���-/.M%$@1�(�7P,�!�M.M�&P[ �-/�J��@/'SLn')-/o�o��&')+���-/.0%�E,R,+�UI*a�O@1.MP�L�@&{F�5Pg��� �)�(�).I+J�(�&%�E,o�+(%��
QCo�ol+�LM�&%(�5-/*w�)�S@1+���-/.M%JEM%(�$+�LM� , 2�3 %0-/*a�)�S@1+(��-/.n+(-t{I��%�E�@1o������$+�LM�5*,�(-/*w�)��+����&%C-1 <+�LM�5Ra-IPgU��

,��-9��.� $��,0

•
TI�)+ 
x� ��~�*J%(�)o��&')+ 
x�!Vg*,�(�&%(%���-/.l��2=')o��<Vg*,�(�&%(%���-/. ��~�*=Tg�)+ 
x� �

select


isIn


 :T


i:T


i


 :T


QC*,*,o�UI��.,m5-/*w�)�S@1+���-/. 2 ((' (*! '_+(-5@C%(�)+<�(�)+�E,��.M%#@=%�E,RM%(�)+��A��+�Lt�)o��)GH�).I+(%<L�@�{I��.,m=+�LM��%�*w�&')�v���&PN*,�(-/*a�)��+����&%��#��LM�&%(�
%(�)o��&')+���.,m�*,�(-/*w�)��+����&%$@1�(�5{I��%�E�@1o������&PK��.K+�LM� 2 ((' (*! '� x�S@1GH���A2C.K+�LM�7����m�LF+=-1 <+�L��$ x�S@1GH���M+�LM�5��+(�)�S@1+(-/�$@1.MPK+�LM�
$F�)U ��-/�(P�2 ((' (*! 'C@1�(�7P,�)*,��')+(�&P ����@/'SLK��.M%���P,�O@tPM@/%�LM�&PKRa-�V �3��LM�7�){�@1o�E�@1+���-/.0-1 #+�LM�7%(�)o��&')+C�!Vg*,�(�&%(%���-/.K�(�&%�E,o�+(%
��.0@�%(�)+J-1 <+�UI*a� � �

•
TI�)+ 
x� ��~�*A�(�����&')+ 
x�!Vg*,�(�&%(%���-/.l�A2C')o��<Vg*,�(�&%(%���-/. ��~�*=Tg�)+ 
x� �
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reject


isIn


 :T


i:T


i


QC*,*,o�UI��.,m -/*a�)�S@1+���-/. 1 (	� ($! '�+(- @t%(�)+A�(�)+�E,��.�%=@t%�E,RM%(�)+8�A��+�L0�)o��)GH�).F+(%C.M-/+JL�@�{I��.,m�+�LM�7%�*a�&')�v���&PK*,�(-/*w�)��+����&%����LM�&%(�t�(�����&')+���.,mK*,�(-/*w�)��+����&%O@1�(��{I��%�E�@1o������&P���.�+�LM� 1 (	� ($! 'C x�S@1GH���H2C.�+�LM������m�LI+7-1 �+�LM�N x�S@1GH���l+�LM����+(�)�S@1+(-/�@1.MP +�LM� $��)U ��-/�(P 1 (	� ($! '�@1�(�=P,�)*,��')+(�&P �,��@/'SL ��.M%���P,�$@OPM@/%�LM�&P�Rw-&V �#��LM�=�){�@1o�E�@1+���-/.�-1 _+�LM�C�(�����&')+��!Vg*,�(�&%(%���-/.�(�&%�E,o�+(%J��.n@t%(�)+J-1 <+iUI*w� � �

•
TI�)+ 
x� ��~�*J'&-/o�o��&')+(�$�)%�+S�)P 
x�!Vg*,�(�&%(%���-/.l��2=')o��<Vg*,�(�&%(%���-/. ��~�*J�A@1m 
x�J9"�

collect


isIn


 :T


:T


x
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,��-9��-, ��� �

•
�A@1m 
x� ��~�*J%(�)o��&')+ 
x�!Vg*,�(�&%(%���-/.l��2=')o��<Vg*,�(�&%(%���-/. �!� �A@1m 
x���

 :T


select


isIn


i:T


i
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QC*,*,o�UI��.,m�-/*w�)�S@1+���-/. 2 ((' (*! 'O+(-�@KR�@1m��(�)+�E,��.M%H@0%�E,R,R�@1m��A��+�L �)o��)GH�).F+(%�L�@�{I��.,m�+�LM�[%�*a�&')�v���&P *,�(-/*w�)��+����&%��
��LM�&%(�H%(�)o��&')+���.,m�*,�(-/*w�)��+����&%N@1�(��{I��%�E�@1o������&P���.�+�LM� 2 ((' (*! '= x�S@1GH����2C.�+�LM������m�LI+7-1 �+�LM�N x�S@1GH���l+�LM����+(�)�S@1+(-/�
@1.MP +�LM� $F�)U ��-/�(P 2 ((' (*! '�@1�(�=P,�)*,��')+(�&P �,��@/'SL ��.M%���P,�5@OPM@/%�LM�&P�Rw-&V �#��LM�=�){�@1o�E�@1+���-/.�-1 _+�LM�$%(�)o��)')+A�!Vg*,�(�&%(%���-/.
�(�&%�E,o�+(%J��.n@�R�@1mH-1 <+�UI*a� � �

•
�A@1m 
x� ��~�*A�(�����&')+ 
x�!Vg*,�(�&%(%���-/.l��2=')o��<Vg*,�(�&%(%���-/. �!� �A@1m 
x���

 :T


reject


isIn


i:T


i


QC*,*,o�UI��.,m�-/*a�)�S@1+���-/. 1 (	� ($! '#+(-�@5R�@1mO�(�)+�E,��.M%A@7%�E,R,R�@1m �A��+�L �)o��)GH�).I+(%�.M-/+3L�@�{I��.,mO+�LM�=%�*a�&')�v���&P�*,�(-/*w�)��+����&%����LM�&%(�t�(�����&')+���.,mK*,�(-/*w�)��+����&%O@1�(��{I��%�E�@1o������&P���.�+�LM� 1 (	� ($! 'C x�S@1GH���H2C.�+�LM������m�LI+7-1 �+�LM�N x�S@1GH���l+�LM����+(�)�S@1+(-/�@1.MP +�LM� $��)U ��-/�(P 1 (	� ($! '�@1�(�=P,�)*,��')+(�&P �,��@/'SL ��.M%���P,�$@OPM@/%�LM�&P�Rw-&V �#��LM�=�){�@1o�E�@1+���-/.�-1 _+�LM�C�(�����&')+��!Vg*,�(�&%(%���-/.�(�&%�E,o�+(%J��.n@�R�@1mH-1 <+�UI*a� � �

•
�A@1m 
x� ��~�*J'&-/o�o��&')+(�=�&%�+(�&P 
��!Vg*,�(�&%(%���-/.l��2=')o��<Vg*,�(�&%(%���-/. �!� �A@1m 
x�C9"�

 :T


collect


isIn


:T


x


2C*w�)�S@1+���-/. !$#�' ' (*! ' � ( 24'�($5���%�{I��%�E�@1o������&PK@/%�+�LM�$-/*w�)�S@1+���-/. !$#�' ' (*! '�� !$#�' ' (*! ' � ( 24'�($5n@1*,*,o����&P[+(-t@NR�@1mt�(�&%�E,o�+(%���.@�R�@1mM�

,��-9��10 $�� � � ���V+ �

•
TI�&DFEM�).M'&�"
x� ��~�*J%(�)o��&')+ 
x�)Vg*,�(�&%(%���-/.l��2=')o��<Vg*,�(�&%(%���-/. �!��TI�&DFEM�).M'&�"
x� �
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 :T


select


isIn


i:T


i


QC*,*,o�UI��.,m>-/*w�)�S@1+���-/. 2 ((' ($! 'H+(- @�%(�&DFEM�).M'&�K�(�)+�E,��.M%�@�%�EMRM%(�&DFEM�).M'&�#�A��+�L �)o��)GH�).I+(% L�@&{I��.,m +�LM�0%�*a�&')�v���&P
*,�(-/*w�)��+����&%��#��LM�&%(�=%(�)o��)')+���.,mN*,�(-/*w�)��+����&%A@1�(�J{I��%�E�@1o������&PH��.�+�LM� 2 ((' (*! '# x�S@1GH����2C. +�LM�J����m�LF+�-1 +�LM�J x�S@1GH���F+�LM�
��+(�)�S@1+(-/�N@1.MP�+�LM��$��)U ��-/�(P 2 ((' ($! '5@1�(�tP,�)*,��')+(�&P �l��@/'SL���.M%���P,�H@ PM@/%�LM�&P�Ra-�V �O�ALM���){�@1o�E�@1+���-/.�-1 �+�LM�t%(�)o��&')+
�!Vg*,�(�&%(%���-/.K�(�&%�E,o�+(%A��.0@�%(�&DFEM�).M'&�7-1 <+iUI*w� � �

•
TI�&DFEM�).M'&�"
x� ��~�*A�(�����&')+ 
��!Vg*,�(�&%(%���-/.l��2=')o��<Vg*,�(�&%(%���-/. �!��TI�&DFEM�).M'&�"
x� �

 :T


reject


isIn


i:T


i


QC*,*,o�UI��.,m�-/*a�)�S@1+���-/. 1 (	� (*! '�+(-H@�%(�&DFEM�).M'&�$�(�)+�E,��.M%C@�%�E,RM%(�&DFEM�).M'&� �A��+�LK�)o��)GH�).I+(%A.M-/+JL�@&{I��.,mt+�LM�7%�*a�&')�v���&P*,�(-/*w�)��+����&%��#��LM�&%(�J�(�����&')+���.,mN*,�(-/*a�)��+����&%A@1�(�J{I��%�E�@1o������&PH��.�+�LM� 1 ( �4($! '< x�S@1GH���32C.�+�LM�J����m�LF+�-1 l+�LM�A x�S@1GH���F+�LM���+(�)�S@1+(-/�N@1.MP0+(LM� $F�)U ��-/�(P 1 (	� (*! '5@1�(�tP,�)*,��')+(�&P �l��@/'SL���.M%���P,�t@ PM@/%�LM�&P�Rw-&V �O��LM�t�){�@1o�E�@1+���-/.�-1 �+�LM���(�����&')+�!Vg*,�(�&%(%���-/.K�(�&%�E,o�+(%A��.0@�%(�&DFEM�).M'&�7-1 <+iUI*w� � �

•
TI�&DFEM�).M'&�"
x� ��~�*J'&-/o�o���')+(�=�&%�+(�&P 
x�!Vg*M�(�&%(%���-/.l��2=')o��<Vg*,�(�&%(%���-/. �!��Tg�)DFE��!.�')�"
x�C9"�

 :T


collect


isIn


:T


x
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d � � s=n�� U�� d

� � � � � � � �������X
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hi. +�L,��%�%(�&')+���-/.l�#%(-/GH��GH�)+S@nGH-FP,�)o���.M%�+S@1.M'&�&%t-1 C'&-/.M%�+��S@1��.I+(%�-1 543L�@1*,+(�)�H90@1�(���(�)*,�(�&%(�).I+(�&P ��¡�-/�NRa�)+�+(�)�
E,.MP,�)�(%�+!@1.MPg��.,m�%(-/GH�O-1 �+�LM�)G @1�(�N'SL�@1.,m��&P�@to���+�+�o����=��LM�)�(�! �-/�(���a+�LM�O+(�!Vg+�E�@1o<'&-/.M%�+��S@1��.F+$��%CPM�!*M��')+(�&P�@1Rw-�{F�
��@/'SLKGH�)+S@�GH-FP,�)o_�v.�%�+S@1.M'&���
�3@/'SL���! ' � ) 0�1 ( 2 2 , #&%�L�@/%5@H+�UI*a���5hi+=��%=*�@1��+��p@1o�o�Uno��! x+$-/E,+$��.0+�LM�O �-/o�o�-'�A��.,m��(�)*,�(�&%(�).F+S@1+���-/.M%$ �-/�=�(��@/%(-/.M%$-1 ')o���@1��.M�&%(%��

• ;=<�>@?,A�B@?�;�O�CE<GF H,I�>@JLKM>@N A�>,<�W����E\=FEH,S@<�J[A@AEQ*OR;�U�>@W�FEX,A�Y,Z=T@\=FEH,S@<�J,A@AEQ1]_^�`

 :OperationCallExp

 :Operation


name =">"


 :DataType


name="Boolean"


referredOperation
type

body


: AttributeCallExp

: IntegerLiteralExp


name="50"


type


 :DataType


name="Integer"


arguments{1}

arguments{2}


referredAttribute

 :Attribute


name ="numberOfEmployees"


type


 :DataType


name="Integer"


: VariableExp

source
source


referredVariable


 :VariableDeclaration


varN
ame 
="c"


type


 :Class


name="Company"


 :OclConstraint


name="enoughEmployees"

kind="inv"


 :Class


name="Company"


constrainedElement


�/j
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• ;=<�>@?,A�B@?�� A�Y[Q�<�>PO@O KM>%;=<GF[A����VO �,I�?,A	�9O 
M>@?,A � A�Y H,<EQG?PO8Y,AEQGW,S�?
�D^�`E`@`

 :OperationCallExp


 :Operation


name ="="


 :DataType


name="Boolean"

referredOperation


type

body


: VariableExp

: IntegerLiteralExp


name="5000"


type


 :DateType


name="Integer"


arguments{2}
 arguments{1}


 :VariableDeclaration


varName ="result"


type


 :DataType


name="Integer"


constrainedElement

 :OclConstraint


kind="post"


referredVariable


 :Operation


name ="Person::income"


 :DataType


name="Integer"


type


 :Parameter


name="d"


 :DataType


name="Date"


type


parameter


 :OperationCallExp


referredOperation
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• ;=<�>@?,A�B@?�� A�Y[Q�<�>LKM>@NPORQ�A�B��#"@A�BPO@O F[I@S@A

 :OperationCallExp

 :Operation


name ="="


 :DataType


name="Boolean"


referredOperation
type

body


: AttributeCallExp


: EnumLiteralExp


referredEnumLiteral


 :EnumLiteral


name="male"


arguments{2}

arguments{1}


referredAttribute


 :Attribute


name ="sex"


type


 :Class


name="Person"


constrainedElement
 :OclConstraint


kind="inv"


 :Enumeration


name="Sex"


enumeration
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• ;=<�>@?,A�B@?�� A�Y[Q�<�>LKM>@NPO
Q�A@S=TVU K�Q

[I�Y@Y%K=A � � ?@Y@W,ADK FEH,S K=AEQ_Q�A@S=TVU I � A_] ���
�

 :OperationCallExp

 :Operation


name ="implies"


 :DataType


name="Boolean"


referredOperation
type

body


arguments{1}
 arguments{2}


 :OclConstraint


kind="inv"


 :Class


name="Person"


constrainedElement


 :OperationCallExp
  :OperationCallExp


 :DataType


name="Boolean"


type
type


 :Operation


name =">="


referredOperation


 :Operation


name ="="


referredOperation


 :IntegerLiteralExp


name ="18"


type


 :DataType


name="Integer"


arguments{2}


 :BooleanLiteralExp


name ="true"


type


 :DataType


name="Boolean"


arguments{2}


 :AttributeCallExp


arguments{1}


 :Attribute


name="isMarried"


referredAttribute


type


 :AttributeCallExp


arguments{1}


 :Attribute


name="age"


referredAttribute


type


 :VariableExp


 :VariableDeclaration


varName="self"


referredVariable


type


 :Class


name="Person"


source
source
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 :IfExp


body


 :OclConstraint


kind="inv"


 :Class


name="Person"
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 :OperationCallExp


 :Operation


name ="="


condition


 :DataType


name="Boolean"


type
 referredOperation


 :AttributeCallExp
  :BooleanLiteralExp


name="false"


 :DataType


name="Boolean"


 :Attribute


name="isUnemployed"


 :VariableExp


 :VariableDeclaration


varName="self"


 :Class


name="Person"


arguments{1}
 arguments{2}


type
type


referredAttribute


referredVariable


type


source


 :OperationCallExp
  :OperationCallExp


 :Operation


name =">="


 :Operation


name ="<"


 :DataType


name="Boolean"


 :VariableExp


 :VariableDeclaration


name="income"


referredVariable


 :IntegerLiteralExp


name="3000"


 :DataType


name="Integer"


type


type


 :IntegerLiteralExp


name="3000"


 :DataType


name="Integer"


type


referredOperation

referredOperation
 type
 type


arguments{2}
 arguments{1}
 arguments{1}
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 :IfExp


body
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 :Class


name="Person"


constrainedElement


 :OperationCallExp


 :Operation


name ="="


condition


 :DataType


name="Boolean"


type
 referredOperation


 :AttributeCallExp
  :BooleanLiteralExp


name="true"


 :DataType


name="Boolean"


 :Attribute


name="isUnemployed"


arguments{1}
 arguments{2}


type
type


referredAttribute


 :OperationCallExp
  :OperationCallExp


 :Operation


name ="<"


 :Operation


name =">="


 :DataType


name="Boolean"


 :VariableExp


 :VariableDeclaration


name="income"


referredVariable


 :IntegerLiteralExp


name="100"


 :DataType


name="Integer"


type


type


 :IntegerLiteralExp


name="100"


 :DataType


name="Integer"


type


referredOperation
referredOperation
 type
 type


arguments{2}
 arguments{1}
 arguments{1}
arguments{2}


thenExpression

elseExpression


 :LetExp
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varN
ame
="income"


 :DataType
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 :OperationCallExp

 :Operation


name ="sum"


 :AttributeCallExp

 :Attribute


name="salary"


 :DataType


name="Integer"


 :AssociationClassCallExp


 :VariableExp


 :AssociationClass


name="job"


 :DataType


name="Integer"


 :Class


name="Person"


 :VariableDeclaration


varN
ame
="self"


type


type


type


type
 referredOperation


referredAttribute


referredAssociationClass


referredVariable


source


source


source
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variable


in
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 :Operation


name =">="


 :DataType


name="Boolean"


referredOperation
type

body


: AttributeCallExp

: IntegerLiteralExp


name="0"


type


 :DataType


name="Integer"


arguments{2}
 arguments{1}


referredAttribute

 :Attribute


name ="age"


type


 :DataType


name="Integer"


: VariableExp
source
source


referredVariable

 :VariableDeclaration


varN
ame 
="self"


type


 :Class
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 :Class
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 :OperationCallExp 

 :Operation 


name ="=" 


 :DataType 


name="Boolean" 


referredOperation 
type 

body 


arguments{2} 
 arguments{1} 


 :OclConstraint 


kind="post" 


constrainedElement 


 :OperationCallExp 
  :VariableExp 


 :DataType 


name="Integer" 


type 


 :Operation 


name ="*" 


referredOperation 


 :VariableDeclaration 


name ="result" 


type 


 :DataType 


name="Integer" 


referredVariable 


 :IntegerLiteralExp 


name ="1000" 


type 


 :DataType 


name="Integer" 


arguments{2} 


 :AttributeCallExp 


arguments{1} 


 :Attribute 


name="age" 


referredAttribute 


type 


 :Operation 


name ="Person::income" 


 :DataType 


name="Integer" 


type 


 :Parameter 


name="d" 


 :DataType 


name="Date" 


type 


parameter 


 :OperationCallExp 
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 :OperationCallExp

 :Operation


name ="<"


 :DataType


name="Boolean"


referredOperation
type

body


arguments{1}
 arguments{2}


 :OclConstraint


kind="inv"


 :Class


name="Person"


constrainedElement


 :OperationCallExp
  :DataType


name="Integer"


type


 :Operation


name ="size"


referredOperation


 :AssociationEndCallExp


source


 :AssociationEnd


name="employer"


referredAssociationEnd


 :IntegerLiteralExp


name ="3"


type


 :DataType


name="Integer"


 :VariableExp


source


 :VariableDeclaration


varName="self"


referredVariable


type


 :Class


name="Person"
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 :Class
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 :OperationCallExp


body
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 :Class


name="Person"
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 :OperationCallExp

 :Operation


name ="implies"


 :DataType


name="Boolean"


 :AssociationEndCallExp


 :AssociationEnd


name="wife"


type
 referredOperation


referredAssociationEnd


 :OperationCallExp
  :OperationCallExp

 :Operation


name ="or"

referredOperation
 :Operation


name ="="
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name="Boolean"


type
type
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 :OperationCallExp
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name="Boolean"


 :Attribute
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 :VariableExp
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="self"


 :Class


name="Person"
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 :Operation


name =">="


 :Operation
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 :IntegerLiteralExp


name="18"


 :DataType


name="Integer"


 :AttributeCallExp
  :AttributeCallExp


 :Attribute


name="age"


 :Attribute
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 :AssociationEndCallExp


 :AssociationEnd


name="husband"


referredAssociationEnd
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 arguments{2}


arguments{1}
arguments{2}
arguments{1}
arguments{2}


arguments{1}
 arguments{2}
 arguments{1}
arguments{2}


referredOperation
 referredOperation


referredAttribute


referredAttribute
 referredAttribute


referredVariable
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source

source


type
 type


type


type


type


type


type


type


source
 source


 :Class


name="Person"
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 :OperationCallExp

 :Operation


name ="<"


 :DataType


name="Boolean"


referredOperation
type

body


 :OclConstraint


kind="inv"


 :Class


name="Person"


constrainedElement


: AttributeCallExp


arguments{1}


referredAttribute


 :Attribute


name ="birthDate"


type


 :DataType


name="Integer"
 : VariableExp


source


referredVariable


 :VariableDeclaration


varN
ame 
="self"


type


 :Class


name="Person"


: AttributeCallExp


referredAttribute


 :Attribute


name ="date"

: AssociationClassCallExp


source
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 :OperationCallExp

 :Operation


name =">="


 :DataType


name="Boolean"


referredOperation
type

body


 :OclConstraint


kind="inv"


 :Class


name="Job"
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: VariableExp


referredVariable

 :VariableDeclaration


varN
ame 
="self"


type


 :Class


name="Job"


: AttributeCallExp


referredAttribute


 :Attribute


name ="numberOfEmployees"

: AssociationEndCallExp


source


referredAssociationEnd


 :AssociationEnd


name ="employer"
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 :Class


name="Company"


source


: IntegerLiteralExp


name="1"


type


 :DataTYpe


name="Integer"
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type


 :DataType


name="Integer"


arguments{1}
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 :OperationCallExp

 :Operation


name =">"


 :DataType


name="Boolean"


referredOperation
type

body


 :OclConstraint


kind="inv"


 :Class


name="Bank"


constrainedElement


: VariableExp


referredVariable

 :VariableDeclaration


varN
ame 
="self"


type


 :Class


name="Bank"


: AttributeCallExp
 referredAttribute

 :Attribute


name ="age"


: AssociationEndCallExp


source


referredAssociationEnd


 :AssociationEnd


name ="customer"


participant


 :Class


name="Person"


source


: IntegerLiteralExp


name="0"


type


 :DataTYpe


name="Integer"


arguments{2}


type


 :DataType


name="Integer"


: IntegerLiteralExp


name="8764423"


type


 :DataType
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 :OperationCallExp

 :Operation


name ="="


 :DataType


name="Boolean"


referredOperation
type

body


 :OclConstraint


kind="inv"


 :Class


name="Person"


constrainedElement


: BooleanLiteralExp


name="true"


type


 :DataType


name="Boolean"


arguments{2}


 :OperationCallExp


 :Operation


name ="OclIsTypeOf"


referredOperation


type


: StringLiteralExp


name="Person"


type


 :DataType


name="String"


arguments{1}

: VariableExp


referredVariable


 :VariableDeclaration
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ame 
="self"


type


 :Class


name="Person"


source


arguments{1}
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 :DataType


name="Boolean"


type


body


 :OclConstraint


kind="inv"


 :Class


name="Person"


constrainedElement


 :VariableDeclaration


varName
 
="p2"


iterator


body


 :Class


name="Person"


type


type

 :IteratorExp


name="forall"


 :OperationCallExp

 :Operation


name ="implies"


referredOperation


 :AttributeCallExp


referredAttribute


 :Attribute


name
 
="name"


type


 :DataType


name="String"


 :VariableExp


referredVariable


 :IteratorExp


name="forall"


 :VariableDeclaration


varName
 
="p1"


iterator


 :Class


name="Person"


type


 :VariableExp


referredVariable


body


 :DataTYpe


name="Boolean"


type


 :OperationCallExp
  :OperationCallExp


 :Operation


name ="<>"


referredOperation

referredOperation


 :AttributeCallExp


referredAttribute

 :Attribute


name
 
="name"


type


 :OperationCallExp


 :Operation


name ="allInstances"


 :SetType

 :Class


name="Person"


referredOperation
 type


elementType


type


 :DataType


name="Boolean"


type
arguments{1}
 arguments{2}


arguments{2}


arguments{1}


source


source


source
source


arguments{2}
 arguments{1}


 :VariableExp


 :VariableDeclaration


varName
 
="Person"


type


referredVariable
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 :OperationCallExp

 :Operation


name ="="


 :DataType


name="Boolean"


referredOperation
type

body


 :OclConstraint


kind="post"


 :Operation


name="Person::birthdayHappens"


constrainedElement


 :OperationCallExp

 :Operation


name ="+"


referredOperation


: IntegerLiteralExp


name="1"


type


 :DataType


name="Integer"


arguments{2}


: Attribute


name="age"


arguments{1}


referredAttribute


arguments{2}


 :AttributeCallExp


: Attribute


name="age"


arguments{1}


referredAttribute


 :DataType


name="Integer"


type
type


type


: AttributeCallExp


name="age@pre"


 :OperationCallExp


referredOperation


 :DataType


name="OclVoid"


type
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 :OperationCallExp

 :Operation


name ="notEmpty"


 :DataType


name="Boolean"


referredOperation
type

body


 :OclConstraint


kind="inv"


 :Class


name="Company"


constrainedElement


 :VariableDeclaration


varName
 
="p"


iterator


body

 :AssociationEndCallExp


referredAssociationEnd

 :AssociationEnd


name
 
="employee"


participant


 :Class


name="Person"


source


source


 :Class


name="Person"


type


 :SetType


 :Class


name="Person"


type


elementType


 :IteratorExp


name="select"


 :VariableExp


referredVariable

 :VariableDeclaration


varN
ame 
="self"


type


 :Class


name="Company"


source


 :OperationCallExp

 :Operation


name =">"


referredOperation


 :IntegerLiteralExp


name
 
="50"


arguments{2}


 :AttributeCallExp


referredAttribute

 :Attribute


name
 
="age"


type

 :DataType


name="Integer"


type


 :VariableExp
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 :LetExp


body


 :OclConstraint


kind="post"


 :Operation


name="Subject::hasChanged()

"


constrainedElement


 :VariableDeclaration


varName="message"


type


variable


 :OperationCallExp


initExpression


 :Operation


name="update"


referredOperation


 :IntegerLiteralExp


name="12"


 :IntegerLiteralExp


name="14"


arguments{1}
 arguments{2}


 :DataType


name="Integer"


type
 type


 :AssociationEndCallExp
 source


 :AssociationEnd


name="observer"


referredAssociationEnd


 :Class


name="Observer"


participant


 :OclMessageExp


in


 :SendAction


 :Signal


 name="isSent"


sentSignal


signal


 :VariableExp


 :VariableDeclaration


name="message"


referredVariable


 :DataType


name="OclMessage"


type


source


target


 :OperationCallExp


 :DataType


name="OclMessage"


type

referredOperation
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referredVariable


 :Attribute


name
 
="firstname"


type


type


referredOperation


referredAttribute


 :Attribute


name
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type


type

 :OperationCallExp


referredOperation


arguments{2}


 :AttributeCallExp


arguments{1}


type


 :VariableExp


referredVariable


referredVariable


referredOperation


 :OperationCallExp


arguments{1}


type
 :IteratorExp


name="forall"


body


 :IteratorExp


name="forall"


body


 :OperationCallExp


type


type


 :Class


name="Person"


type


 :VariableExp


 :VariableDeclaration


varName
 
="e2"


iterator


 :VariableDeclaration


varName
 
="e1"


iterator


 :Operation


name ="implies"


 :AttributeCallExp


arguments{2}


type


arguments{1}


arguments{2}


referredAttribute
  :AssociationEndCallExp
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name="employee"
referredAssociationEnd


 :VariableExp


source


 :VariableDeclaration


varname="self"


type


source


arguments{1}


 :DataType


name="String"


body


 :IteratorExp


name="exists"
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varName
 
="p"


iterator

type
 :DataType


name="Boolean"


 :Class


name="Person"


type


arguments{2}


referredOperation


 :VariableExp
source


referredAttribute


type


type


body
 :OperationCallExp


 :StringLiteralExp


name="Jack"
  :AttributeCallExp


 :Attribute


name="firstname"


type


 :DataType


name="String"


 :Operation


name ="="


 :DataType


name="String"


arguments{1}


type


arguments{2}


source


 :Class


name="Company"


 :Class


name="Person"


participant


referredVariable


source


source
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:DataType


name="Boolean"


type
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 :Class


name="Company"


body


 :Operation


name ="<>"


 :Operation


name ="and"


referredOperation


 
:DataType
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type
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