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In this research, the application of intelligent mobile agents to the management of

distributed network environments is investigated. Intelligent mobile agents are programs

which can move about network systems in a deterministic manner in carrying their

execution state. These agents can be considered an application of distributed artificial

intelligence where the (usually small) agent code is moved to the data and executed

locally. The mobile agent paradigm offers potential advantages over many conventional

mechanisms which move (often large) data to the code, thereby wasting available

network bandwidth. The performance of agents in network routing and knowledge

acquisition has been investigated and simulated. A working mobile agent system has also

been designed and implemented in JDK 1.2.
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STATE 1
(CLONE)

STATE 2
(ROAM)

STATE 3
(EXPIRE)

STATE 4
(MERGE)
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Agent Population with Time (36 node, 100 edge random graph)

merge agents (random graph)
queue agents (random graph)

total agents (random graph)
total discovery (random graph)

total learnt (random graph)
1-clone (random graph)
2-roam (random graph)

3-expire (random graph)
4-merge (random graph)

�v��-��
	+!�ª
?S����2�"=!,�
	�!,4+!6�.)V�P)+��a�! AC�������n�P)+�����#"=�
�k����	v���
�d7=��!,<
-�!82gB6}f����4+�S)>�����p������T�W3�
�C<�!
-�	+���
�

Dx)+�
��4�7=�����
1Y!^!JhC�
�������
!6<0���P)>!6	VIi?[� �
!|B6�
���
���P)>�Sa�!��*�
��1Y!,	=��%'B,�����
���
-k4�)>!6�
4$��4 4+!6!,�c)>�k%x���Sb
���d7¼����!JhC�Y���
!,�.)+�n���\)+	+!6�
<:�P�
<���4 �H�P)>BV�
!6<01.�r)+�
!��*�
��1Y!,	=��%'�H!6	+-����
-]����<0!ih�����	>��)>�����
4,?
&�)^��4^�P��4+�e����)>��B,!,<{)>�
�P)#�����z)>�
!]���C<
!64#��	+!]af��4���)>!6<`1.�{4+���;!k��-�!6�*)^��	�)>�
!k��)+�
!,	^�P)^4����;!
)>���H!�4+�f���
!6	v)>�
����)>�
!8)>���;!_7=�
!,�])>��!��
���;!G�
�f<
!���1�)V�����
4')+��)V�P�C4@�C4@)>!6�½����%x��	+�H�P)>������%x	+���
!JhC�
��	+���
-;��-�!,�.)+4,?

� �
!eB,���*a�!,	�-�!,�
B6!0B,����1M!l4+!,!6��%q�P4�)>!6	p%x��	]�E4��l�P����!6	|-�	>���
��DqZ:�
�f<
!,4>IeD��v��-��
	�!lª
?�N�IJ?
53�P)>��B6![)>���P)�)+�
!G�P-�!,�.)'�M�����
�n�P)+�����^<
!6B,	�!���4�!,4L���^)>��!G��a�!6	>��-�!��P)z�n�P	+-�!LaP�����
!,4z��%
4��������n�P)+�����
)>���H!P?g23��4+�l�
��)>��B,!#%x	+���tèU�P)�)>!6�
���
-l��%[)>�
!pB,�����
���
-H4�)>�P)>!|B,�
	@a�!��
)+���P)�B6���������
-;!6a�!,�.)>���P�����
4�)+���
46�����
<
��B��P)+���
-k�P�c!6}*�
������1
	����
�³4�)>�P)>!#��BV�
��!6aP��1
��!�7=��)+��)+�
!^B,�
	�	+!6�*)3�*�
��1Y!,	=��%v��-�!6�*)+4,?

�'�34+�����
�n��)>![	+!,���.7G��	+��<|B,����<
��)+�����
46��)+�
!�����%x��	��l��)>�����^�P)'�3�
�f<
!�����4z1M!6!,�p��	+��-�	+���;�H!6<
)>�{BV���P�
-�!e7=��)+���`�
	���1���1������S)(�s��%�OC?��sDx1*��<�!6%q���
�S)iI|!Ja�!6	���)>���H!r������-�!,�.);��	�	+�Sa�!,4;�P)k�S)�?
� �
��4G!JhC�
��������48)>��!g�
!,�da*�Ha��P	+�n��)>�����H��%o��-�!,�.) �Y���
���n�P)+�����:Dx7=�S)>�
���H�����;��)>4>Iv!6a�!,���n�P)+!3���l)>��!
4+�����
���P)>�����e�P%y)+!,	 B,���H�
��!6)+!�4��f4�)+!,�t4�)>�P)>!^���P4$1Y!,!6�:<
!J)>!6	+�;���
!6<
?

°�W



1

10

100

1000

1 10 100 1000

N
um

be
rs

Time

Agent Population with Time (9 node 27 edge random graph)

total agents (random graph)
total discovery (random graph)

total learnt (random graph)
1-clone (random graph)
2-roam (random graph)

3-expire (random graph)
4-merge (random graph)
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Agent Population with Time

total agents (linear graph)
total agents (ring graph)
total agents (grid graph)

total agents (complete graph)
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Variation of Agent Population with Cloning Probability

cloning probability = 1.0
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cloning probability = 0.5
cloning probability = 0.2
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Variation of Knowledge Acquisition with Cloning Probability

cloning probability = 1.0
cloning probability = 0.8
cloning probability = 0.5
cloning probability = 0.2
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Variation of Agent Population with Dynamically Changing Network Information

prob. of node info change = 0.0
prob. of node info change = 0.1
prob. of node info change = 0.5

�v��-��
	+!�ª�?�� R �L����	+���P)>�����r����23-�!,�.)3�'�����
�n�P)+�����r7=�S)>�c53!J)(7G��	+9�&(�
4�)>��1
������)(�ED Q �#���C<
!^-�	���<UI

10

100

1 10 100 1000 10000

K
no

w
le

dg
e 

A
cq

ui
re

d

w

Time

Variation of Knowledge Acquisition with Dynamically Changing Network Information

prob. of node info change = 0.0
prob. of node info change = 0.1
prob. of node info change = 0.5
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