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object UID?
nodes: <a,b>

node b
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-Reader protocol

Reader

-Writer protocol

Writer

StreamReader

StreamWriter

RpcBufferReader

RpcBufferWriter

RelationalDBReader

RelationalDBWriter
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Reader

+writeTo(in Writer)
+readFrom(in Reader)

Serializable Writer

Customer Account
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«datatype»
ValueTypeN

Client

+readFrom(in Reader)
+writeTo(in Writer)

Serializable

ConcreteElementA

ConcreteElementB

+readInt() : int
+readString() : String
+readValueTypeN() : ValueTypeN
+readObject() : Serializable
+readRoot() : Serializable

Reader

+writeInt(in value : int)
+writeString(in value : String)
+writeValueTypeN(in value : ValueTypeN)
+writeObject(in value : Serializable)
+writeRoot(in value : Serializable)

Writer

ConcreteReaderA ConcreteReaderB ConcreteWriterA ConcreteWriterB

BackendA BackendB
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Metaobject (VerboseMetaObj)

        void Meta_MethodCall()
        {
             printf (...);
             Meta_HandleMethodCall();
        }

Meta-level

Object (refl_X)

             int func()
             {
                 ...
             }

Base-level
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entrelaçamento

�������
	�� �� �������	��
�� �"&0# 	 � &
� ���%"� � � (*� 	 + � +,#	�"& %"� �

\ ;3!5#&%>=/?@�6;30<24!b'C!E7F�6?@� �"G5=/#9?1%3!984?+�"%30�24!5� 84?10<�-)1'*?@#&0D24!b%>;$H*?1!5=��"!5��7-!9O*!9P4?+8�0��
'/%(7-%��K!En�,/?17D0�'/%>247-Q(0 24!9uq=/?@240�=4%kH�?17"�-,40��6?rp�0�=/24!d!984?+�"%(7D0�24!5� 84?10�24!98�!E7-W�?@;b`



���������
	��� ��������������������� ���

'*.@?@#&%(7�!5; nB%>=/�40N24!A24!5�K!5;3'C!5=/�40N'/%(7-%<0�,��"7-%>�^i ,/=/V&vJ!5��240U�6?@� �"!5;3%JZ .�0U#&%>�K0U24!
'C!E7F�6?@� �"G5=/#9?1%Jp 0D�"!5;3'C0�24!A24!5� 84?10U=4%D!9P�!5#9,/V&Q(0U]b'/7-%l�-?@#&%>;3!5=��"!$24!5�K'/7-!EoE)+8�!5.s'/%(7-%
0D#&0�=��"!9PJ�"0D2403�"7-%(H/%>.@�403'C!5.1%>���K!En�,/?@=��"!5��7-%(o9vJ!5�[�

� !5;L,/;L%>;$H*?1!5=��"!N2/?@� �"7F?1H*,/)@240d0d�"!5;3'C0MnB%>� �"0M!5; �"7-0�#&%>�b24!�;3!5=/�K%(nB!5=/�b]
7-!5.1%l�-?+8(%>;3!5=��"!�;b,/?+�"03;3%>?10B7EZ

� 0<�"!5;3'C0N24!b%>#&!5�6�K0���;3!5;3�B7F?1%3!5� �"W98�!5.hcr�-?1'*?@#&%>;3!5=��"!$2/?@�6#&0Jgh`�0B'C!E7-%>V&Q(0�?@=J`
�"7F)@=/�K!5#&%�%�XJ,4%>.@XJ,4!E73;3!5#&%>=/?@�6;30�24!N'C!E7F�6?@� �"G5=/#9?1%U`�]U7-!5.1%l�-?+8(%>;3!5=��"!�;b,/?+�"0
;3%>?10B7a�"%>;$HC]5;NZ

.�!5=/�J,/;3%�8�!E7F?+uq#&%>V&Q(0�ik0�?/7-!E%>.@?1o9%>24%�'/%(7-%�;3!52/?17S0:24!5�K!5;3'C!5=/�40:24%�%(HC0B7F24%(nB!5;
24!�,/�K0 24!d7-!9O*!9P�Q(0 #&0�;3'*,��"%>#9?10�=4%>.a�K!5; 24!5� 84?10�=4%�!9P�!5#9,/V&Q(04Z �K� �"0�24!98�!E7-W��K!E7
ik!5?+�"0�!5; �"7-%(H/%>.@�40���i ,��-,47-0��[p�%l�"7-%98�]5��240:24!5�K!5=�8�0�.+84?@;3!5=��"0�24!_'/7-0>�"�>�-?1'C0���XJ,4!_'C0���`
�6?1H*?@.@?+�"!5;�%b#&0�;3'/%(7-%>V&Q(0A24!�24!5�K!5;3'C!5=/�403!5=��"7-!�?@;3'*.1!5;3!5=��"%>V&vJ!5�S�"7-%>2/?@#9?10�=4%>?@�S!�%
ik0B7F;3%b'/7-0B'C0�� �"%JZ

yaz�� �GP	��
��4}
]+X�������d�x�q��}K�J���SVY]j}
X

*J!En�,/=/240�=40��6�K%>�£0BH*�K!E7"8(%>V&vJ!5�[p�'C0�.@)+�-?@#&%>�x24!Y'C!E7F�6?@� �"G5=/#9?1%�'C0�24!5; 0Bik!E7-!5#&!E7�;3%>?10B7
O*!9P4?1H*?@.@?@24%>24!D%(0�,/�6,4W(7F?104ZG*�,4nB!E7F?@;30���%>.1n�,/;3%>��'C0�.@)+�-?@#&%>��#&0�; %>�$XJ,4%>?@��0�24!5�K!5=J`
8�0�.+8�!5240B7^'C0�24!$24!9uq=/?17_XJ,4%>.j%Aik0B7F;3%324!�'C!E7F�6?@� �"G5=/#9?1%A;3%>?@�Y%>24!5XJ,4%>24%��>��#&%(7-%>#[�"!&`
7F)@� �-?@#&%>��24!:�6,4%3%('*.@?@#&%>V&Q(04Z

m 24!9uq=/?@V&Q(0�24%�'C0�.@)+�-?@#&%�24!98�!�%>#&0�=��"!5#&!E73!5;T�"!5;3'C0�24!�'/7-0lIK!9�"0�24%>�A#9.1%>�6�K!5�[p
'C!5.10�%>=4%>.@?@� �"%R0�, '/7-0lIK!9�-?@� �"%R240 �6?@� �"!5;3%JZ � !5� �"!d;30�2404pY!984?+�"%5`¦�K!�XJ,4!d!5�6�K%>�<24!&`
#9?@�KvJ!5���K! IK%>;��"0�;3%>24%>�_'C!5.10U'/7-0BnB7-%>;3%>240B7�!5;�ik%>�K!D24!D?@;3'*.1!5;3!5=��"%>V&Q(04pt24!98�!5=/240
0�;3!5�6;30<#&0�=/#&!5=��"7-%(76`¦�K!$%('C!5=4%>�^!5; '/7-!E0�#9,4'/%>V&vJ!5�^'C!E7"�-?@=4!5=��"!5�a%(0�=4!EnB��#9?10D%D�K!E7
?@;3'*.1!5;3!5=��"%>2404Z

��������� �������! "�$#&%('*)+ ",-,/.0,21*,43657#&����,28+92:41*�<;��$#&,21*:

�h0�=/�6?@� �"!<!5; %l�-,4%>.@?1o9%(7:0d!5� �"%>240�240�0BHJIK!9�"0�=40�;3!5?10�24!�%(7F;3%(o9!5=4%>;3!5=��"0d�K!&`
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%(7F;3%(o9!5=4%>;3!5=��"0��K!5#9,/=/24W(7F?104Z��K� �"0
]Mik!5?+�"0 'C!5.10
'/7-�B'/7F?10
;3]9�"0�240/A 2�6�4DC@=76>@125E[p
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+modificaCor()

-modelo
-cor
-ano

Carro

+modificaCor()

-modelo
-cor
-ano

Carro

+readObject()
+writeObject()

«metaclass»
PersistenceByStateChange

obj.modificaCor("prata”);modelo = Focus
cor = cinza
ano = 2002

obj : Carro

(a) (b)
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%>#&!5�6�K0��a%(0<;3!5?10324!:%(7F;3%(o9!5=4%>;3!5=��"04Z

��������� �������! "�$#&%('*)+ ",
	 : � .��*,� ,21*,2� 1*����	 ����,28+92:
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;3]9�"0�240���6����d<����^0:!5� �"%>240b240$0BHJIK!9�"0 @125AB? 6�24!98�!��K!E7Y'C!E7F�6?@� �-?@2404Z �K� �"0:]�?@.@,/� �"7-%>240
=4%�u*n�,47-%3gJZ F4Z ��;�c¢%�g:'C0�24!&`¦�K!�0BH*�K!E7"8(%(7D0�;3!9�"%>#&0�;3'C0�=4!5=��"!�24!�'C!E7F�6?@� �"G5=/#9?1%Jp
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8�0�#&%>V&vJ!5�a�K0BH/7-!$,/; ;3]9�"0�2403XJ,4!:%l�-,4%>.@?1o9%b�K!5,N!5� �"%>240dce;3]9�"0�240A�K%>XJ,4!(g-Z *J0�;3!5=��"!
%('C���b%l�-?@=4n�?17A%MXJ,4%>=��-?@24%>24!�24!�?@=�8�0�#&%>V&vJ!5�b24!9�"!E7F;D?@=4%>24%�'C!5.10M,/�6,4W(7F?10R]�XJ,4!�%>�
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#F�4%>;3%>24%>�b'/%(7-%d!984?+�"%(7A?@=/#&0�=/�6?@� �"G5=/#9?1%�'/7-0�.10�=4nB%>24%d!5=��"7-!U0��$!5� �"%>240��b24!N0BHJIK!9�"0��
!5; !9P�!5#9,/V&Q(0D!:�K!5,/��!5� �"%>240��a'C!E7F�6?@� �-?@240��[Z

obj.saque(100);

obj.saque (15);

obj.saque (50);

+saque()
+deposito()

Conta
saldo = 810

obj : Conta

+saque()
+deposito()

-saldo

Conta

+readObject()
+writeObject()

«metaclass»
PersistenceByOperationCall

(a) (b)
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Persistenc
e : Class

createObject : 
Method

writeObject : 
Method

readObject 
: Method

csCreateObject : 
ComposedStatement

csWriteObject : 
ComposedStatement

csReadObject : 
ComposedStatement

openConnection : Method
InvocationStatement

closeConnection : Method

InvocationStatement

writeObjectToDS : Method
InvocationStatement

readObjectToDS : Method
InvocationStatement

createObjectOnDS : Method
InvocationStatement

Entrelaçamento o entre 
negócio e persistência

has 1

has 2

has 3

has 1

has 2

has 3

has 1

has 2

has 3

method method method

Conta : 
Class

Double : 
Class

numero : Object

Reference

saldo : Object

Reference

Conta. : 

Constructor

 : Composed
Statement

2 : ObjectReference

BindStatement

sdo : Object

Reference

num : Object
Reference

1 : ObjectReference

BindStatement

setSaldo : 
Method

 : ObjectReference

BindStatement

novoSaldo : Objec
tReference

attribute

type

attribute

type

method

target

formal parameter 1

formal parameter 2

source

target source

method

target

formal parameter

source

has 3

has 1

has 2
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Entrelaçamento entre negócio e 
persistência

Persistenc
e : Class

createObject : 
Method

writeObject : 
Method

readObject 
: Method

csCreateObject : 
ComposedStatement

csWriteObject : 
ComposedStatement

csReadObject : 
ComposedStatement

openConnection : Method
InvocationStatement

closeConnection : Method
InvocationStatement

writeObjectToDS : Method
InvocationStatement

readObjectToDS : Method
InvocationStatement

createObjectOnDS : Method
InvocationStatement

 : Composed
Statement

Conta : 
Class

Double : 
Class

numero : Object
Reference

saldo : Object
Reference

Conta. : 
Constructor

 : Composed
Statement

2 : ObjectReference
BindStatement

sdo : Object
Reference

num : Object
Reference

1 : ObjectReference
BindStatement

setSaldo : 
Method

 : ObjectReference
BindStatement

novoSaldo : Objec
tReference

method method method

has 1

has 2

has 3

has 1

has 2

has 3

has 1

has 2

has 3

has 2

attribute attribute method
method

type type

formal parameter 1

formal parameter 2

has 2

has 1

target

source

target source

formal parameter

target

source

has 1
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target

Conta : 
Class

Double : 
Class

numero : Object
Reference

saldo : Object
Reference

Conta. : 
Constructor

 : Composed
Statement

2 : ObjectReference
BindStatement

num : Object
Reference

setSaldo : 
Method

 : ObjectReference
BindStatement

novoSaldo : Objec
tReference

Persistenc
e : Class

createObject : 
Method

writeObject : 
Method

readObject 
: Method

csCreateObject : 
ComposedStatement

csWriteObject : 
ComposedStatement

csReadObject : 
ComposedStatement

openConnection : Method
InvocationStatement

closeConnection : Method
InvocationStatement

writeObjectToDS : Method
InvocationStatement

readObjectToDS : Method
InvocationStatement

createObjectOnDS : Method
InvocationStatement

Entrelaçamento entre 
negócio e persistência

attribute attribute method
method

type type

formal parameter 1

has 1

has 2

source

formal parameter

target

source

method method method

has 1

has 2

has 3

has 1
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has 3
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has 2

has 3

actual parameter
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