
	��y����cdQC�y�B	>���y}�'$�.�62yG�QC-�-$��2B�����z�r2y	�	�QC�v��G|�z��c�2���'
	s�y�B-$��}d�y��QC�b2?cdQC�y�w=z}d�y$���ZG��3�y} DFQ¡}6�z�3�Z	�	�G|���*cdQCG|�z'BQS2¢	��v	�c(�ZG

	�������0�����6�������xG�K£	{K

'B��"4"5��&C�9+
�4�����>=?&4�1N,+!&4�17>#%�!&$� /��v'B���!&4���.�!#
'.�.-0c6�.}¤�y��=z��Q¡�3�.	��y=z�(�

����Q¦¥B�z}�	�QSc0�§�y���B�y}Lc(�¨c(��©B2y	
2�������"C��Y![�[�Y

2�=z=Z}$�(¥y�z'Jª
}(�V)gc�«�+!����@b�xG|+��5��&6=?&4�!#%�1"4"5��&
2�:�:17������v0�!���!�1&4�9/��
�M-0���������4�4���.G>���J@x��&
�&4�I+
�>�^�¬-0��������&��x-0���������4�4���.G>���J@x��&
=?/����Mc3��&4���1&��X'B��+!���
#��4/��u	��9/��*�����!#

����@�&4+!&5)g+!��7eQS��#%��&5�T+
�4�����>	*�����1�����
-�KX�6�;+!��c�+
�4�!�X'B�;+
�>�
#��4/��v}6��@x��&C�6�K,c3�������!��"4�

	��9/��*�����!#��.&4+!7��,+�� �v	*�4��7����1"



Hong, SungBum, Efficient Solutions for Dynamic Channel Assignment
and the Synchronization Problem for Wireless Multimedia System.
Doctor of Philosophy (Information Science), Aug. 2002, pp. 90, 4
tables, 48 figures, references, 39 titles.

The recent advances in mobile computing and distributed multimedia
systems allow mobile hosts (clients) to access wireless multimedia
data anywhere and at anytime. In accessing multimedia information
on the distributed multimedia servers from wireless personal
communication service systems, a channel assignment problem and
synchronization problems should be solved efficiently.

Recent demand for mobile telephone service have been growing
rapidly while the electro-magnetic spectrum of frequencies
allocated for this purpose remain limited. Any solution to the
channel assignment problem is subject to this limitation, as well
as the interference constraint between adjacent channels in the
spectrum. Channel allocation schemes provide a flexible and
efficient access to bandwidth in wireless and mobile communication
systems.

In this dissertation, both an efficient distributed algorithm
for dynamic channel allocation based upon mutual exclusion model,
and an efficient distributed synchronization algorithm using
Quasi-sink for wireless and mobile multimedia systems to ensure
and facilitate mobile client access to multimedia objects are
proposed.

The algorithm's performance with several channel systems using
different types of call arrival patterns is determined
analytically. A set of simulation experiments to evaluate the
performance of our scheme using message complexity and buffer
usage at each frame arrival time.
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² Q¡��c(}d�y'y��-0cdQC�.� ²
² K ² G��!�4��f
+
� �����oKuKvKvKuK.KvKuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ²
² K¬Y QS"5"4���1"B+!��78-0/,+
�����1�����1"d���EDF��&5�����1"4"('B��"5� &5��@���� ��7�G������ ���H�17��I+J	*)*"5� �1� KvK a

² K¬Y�K ² -0/�+!�����1�32�"4"5�������������6=?&4�!@����1� K.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK a
² K¬Y�K£Y 2³G>�����4������7���+^	*)*���9/�&5������:�+
� ������=z&5��@�������#%�!&6G���@������.���!"5� "pKvKvK ]

² K´a 	����!����`,��+!���1�y�!#��4/��u	*� ��7�)µKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ¶
² K´a�K ² 0+!��7�m(��7�� /�G|+!��+!�����������¤KvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ¶
² K´a�K£Y G>�����4������7���+^	*)*���9/�&5������:�+
� �����e2�������&4�l� /�� KvKuKvKvKuKvK.KuKvKuKvKvK ·

² K�] 'B��"5"4��&C�9+
�4�����>�B���4������� KuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ¸

Y ��QSc(�Z}(2?c(��}6�t}6�?¥�Q¡��D _
Y�K ² =?&4�1f*������"dD��!&4�T#%��&6-0/�+!�����1�32�"4"5�������������6=?&4�!@����1��KuKvKvKuKvK.KuKvKuKvKvK _
Y�K¬Y =?&4�1f*������"dD��!&4�T#%��&6G>��@������.	*)*���9/�&5������:;+
�4������=?&4��@������ KvKuKvK.KuKvKuKvKvK ²�²
Y�K´a 	������T+
&5) KuKvKvKuK.KvKuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ² ¶

a }��Z	��y��}d-$�j2B���3�.-02?cdQC�.�¤2B�3�v�y}6QSc(��G ² ·
a�K ² 	*)*"5�4���¹G��*7����M#%�!&6-0/,+!�����1��2�"4"5�������H�1�s��=?&4�!@����1� KuKvKvKuKvK.KuKvKuKvKvK ² ·
a�K¬Y 2¤'B��"C� &4��@����4��7>'�)*�,+!�����.-0/,+
��������2������*�;+�� ���!�T2�������&5��� /�� KvK.KuKvKuKvKvK ² _

a�K¬Y�K ² 2���QS������"C� &4+
� �lf��y�L��+!��N����y�!#L'y'y}(2¤+!�����!&4���4/�� KuKvK.KuKvKuKvKvK Y!a
a�K´a �,��&4�H+!�M'B�1"4�1&4��N�� ���!�E�!#��4/��v'y'y}62¨2������!&4���4/�� KuKvKuKvKvKuKvK.KuKvKuKvKvK Y
]
a�K�] =?&4�*�!#L�
#?-0��&5&4�1�1� ����"4"(#%��&('y'y}(2¨2�������&4�l� /�� KvKuKvKuKvKvKuKvK.KuKvKuKvKvK Y�¸

a�K�]�K ² G>��"4"4+!���v������N����W�����S)T�!#��4/��v'y'y}62(<¡+!������&5��� /�� KvKuKvK.KuKvKuKvKvK Y!\
a�K¬¶ 	����q���I+
�4�����T�?�sf*��&4�����������(#%��&('y'y}(2¨2�������&4�l� /�� KvKuKvKvKuKvK.KuKvKuKvKvK a�[

a�K¬¶�K ² �L��Nx��&4���H�1���9+!��}(��"5�����4"gKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK a�Y
a�K¬¶�K£Y =?&5�1f*������"g+!��7j}6�1�I+
�4��7kDi��&4��<q2º-0����N,+!&5��"5���°#%��&T-0/,+!��������2�"C<

"5�������H�1�s�(2������!&4���4/���"»KvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK a�_
a�K¬¶�K¬a �L��Nx��&4���H�1���9+!��}(��"5�����4"d#%��&('y'y}62¨2������!&4���4/�� KvKuKvK.KuKvKuKvKvK a�_

a�K´· -0�����1����"5������KuKvKvKuK.KvKuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ]sY
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] G|���*cdQCG|�z'BQS2¢	��.�B-$��}d�y��QC�b2?cdQC�y�w	�-$���ZG|� ]�]
]�K ² 	*)*"5�4���¹G��*7�����KvKuK.KvKuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ]�]
]�K¬Y 'B��"5��&4��N�� �����E�!#3� /��.2�������&5���4/���KvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ]�·

]�K¬Y�K ² �,��&5�T+
�M'B��"5��&5��N��4�����E�!#�2�������&5��� /�� KvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ¶ ²
]�K¬Y�K£Y =?"5����7���<S���*7��oKvKuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ¶ ²

]�K´a =?&4�*�!#L�
#?-0��&5&4�1�1� ����"4" KuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ¶�¶
]�K�] G���"5" +!�!�J-0����N����W�����S)H#%��&6G��s	*)*���v2�������&5��� /�� KuKvKuKvKvKuKvK.KuKvKuKvKvK ¶!\
]�K¬¶ 	����q���I+
�4�����T�L��Nx��&5��������� " KuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ·�[

]�K¬¶�K ² 	*���J����+
� �����g�?��f*��&5�����������¼KvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ·�[
]�K¬¶�K£Y �L��Nx��&4���H�1���9+!��}(��"5�����4"gKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK · ²

]�K´· -0�����1����"5������KuKvKvKuK.KvKuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ¸!_

¶ -d�y�B-$���B	�QC�y� _�Y
¶�K´[�K ² =?&5���H+!&5)T}6�1"4��+!&4�9/|}6�1"4���l� " KuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK _�a
¶�K´[�K£Y 'B��&4�1�1� ������"0#%�!&(�X��� ��&5�u}(��"5�;+!&5�9/rK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK _!]
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a�K ² 	����q���I+
�4�����T=L+!&4+!���1� �1&4"§KvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK a ²
a�K¬Y -0����N,+!&4��"4���gm(�l� /e�W����"5� ������+!���!��&4�l� /���"�K.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK a�\

]�K ² ���!� +
� ������" KuKvKvKuK.KvKuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK _�[
]�K¬Y 	����q���I+
�4�����T=L+!&4+!���1� �1&4"§KvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK _ ²
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² K ² �,�����l)E-0���������W� ��7>DF��&5�����1"4"(�6�1�Sm���&4� KvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK Y

a�K ² 2³-0����������+!&(	*)*"5�4����K.KvKuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK ² ¸
a�K¬Y 'y'y}62�2����!��&4�l� /�� K.KvKuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK Y![
a�K´a =?&4�*����7���&4�.2¤�!#3� /��v'y'y}(2¤+!�����!&4���4/�� K.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK Y ²
a�K�] =?&4�*����7���&4�vF�!#��4/��v'y'y}62¤+
������&5���4/�� K.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK Y�Y
a�K¬¶ 	*� �1N�"(���>�L��������� ���!� KvKuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK Y
]
a�K´· ½�¾C¿�À£Á�ÂsÃ3Á9ÄÅ¾?ÆLÇ3È;ÉVÇRÄÅ¾CÊ°ËsÌ1Á1Í�Î�ÇRÀ¬¿�Ï0ÄÅÐ�¾zÎ�¿�À´ÑÒÌWÓ�Ê°½�À¬ÇRÄÅÓ�À¬Ô�ÕVÄÅÀ¬ÌW¿yÖyÌVÍV¾5Â±KuKvKuKvKvK a�Y
a�K¬¸ ½�¾C¿�À£Á�ÂsÃ3Á9ÄÅ¾?ÆLÇ3È;ÉVÇRÄÅ¾CÊ°ËsÌ1Á1Í�Î�ÇRÀ¬¿�Ï0ÄÅÐ�¾z×�ÌW¿�ØIÎ3¿�À�ÑÒÌ1ÓÅÊkÙXÚ1¾C¿�½�À£Ç%Ä�ÓÅÀ¬Ô�ÕVÄ�À´Ì1¿BÖ.Ì;Í�¾CÂ�K a�a
a�K´_ ½�¾C¿�À£Á�ÂsÃ3Á9ÄÅ¾?ÆLÇ3È;ÉVÇRÄÅ¾CÊ°ËsÌ1Á1Í�Î�ÇRÀ¬¿�Ï0ÄÅÐ�¾z×�ÌW¿�ØIÎ3¿�À�ÑÒÌ1ÓÅÊkÃ�Á�¿
ÍVÌWÊh½�À£Ç%Ä�ÓÅÀ¬Ô�ÕVÄ�À´Ì1¿BÖ.Ì;Í�¾CÂ a�a
a�K´\ Û�ÜCÝ�Õ�À£ÇRÀ´ÄÅÀ¬ÌW¿BÞMÀ´Ê$¾?ÆLÇ3È;ÉVÇ%Ä�¾CÊkËsÌ1Á1Í6Î�ÇRÀ¬¿�Ï$ÄÅÐ�¾zÎ�¿�À´ÑÒÌWÓ�ÊhÙXÚ1¾C¿B½3À£ÇRÄÅÓ�À´Ô�Õ�ÄÅÀ¬ÌW¿yÖyÌVÍV¾CÂ¤K a�¶
a�K ² [jÛ�ÜCÝ�Õ�À£ÇRÀ´ÄÅÀ¬ÌW¿BÞMÀ´Ê$¾?ÆLÇ3È;ÉVÇ%Ä�¾CÊkËsÌ1Á1Í6Î�ÇRÀ¬¿�Ï$ÄÅÐ�¾z×�ÌW¿�ØIÎ3¿�À�ÑÒÌ1ÓÅÊ°ÙXÚW¾5¿�½�À£Ç%Ä�ÓÅÀ¬Ô�ÕVÄ�À´Ì1¿BÖ.Ì;Í�¾CÂ�a�¶
a�K ²�² Û�ÜCÝ�Õ�À£ÇRÀ´ÄÅÀ¬ÌW¿PÞMÀ¬Ê$¾6Æ�Ç$È;ÉVÇRÄÅ¾CÊ¨Ë*Ì1ÁWÍ^Î�ÇRÀ¬¿�ÏyÄ�Ð�¾�×3ÌW¿VØIÕ�¿�À´ÑÒÌWÓ�Ê¨Ã�Á�¿
ÍVÌWÊ�½3À£ÇRÄÅÓ�À´Ô�Õ�ÄÅÀ¬ÌW¿

ÖyÌVÍV¾5Â KuKvKuKvKvKuK.KvKuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK a�·
a�K ² YkÖy¾4ÇÅÇ�Á�Ï1¾?ß{Ì1Ê$à�Â´¾CáVÀ�Ä%É(ÆLÇ3È;ÉVÇRÄÅ¾CÊ°ËsÌ1Á1Í�Î�ÇRÀ¬¿�Ï0ÄÅÐ�¾zÎ�¿�À´ÑÒÌWÓ�Ê°½�À¬ÇRÄÅÓ�À¬Ô�ÕVÄÅÀ¬ÌW¿yÖyÌVÍV¾5Â~KvK a�·
a�K ² ajÖy¾4ÇÅÇ�Á�Ï1¾6ß{ÌWÊ$à�Â¬¾¡áVÀ�Ä%ÉuÆ�Ç0È;ÉVÇ%Ä�¾CÊ�ËsÌ1Á1ÍJÎ3ÇÅÀ´¿�Ï.ÄÅÐ�¾6×3ÌW¿VØâÎ�¿�À�ÑÒÌ1ÓÅÊ�ÙXÚ1¾C¿^½3À£ÇRÄÅÓ�À´Ô�Õ�ÄÅÀ¬ÌW¿

ÖyÌVÍV¾5Â KuKvKuKvKvKuK.KvKuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK a�¸
a�K ² ]tÖy¾4ÇÅÇ�Á�Ï1¾{ß{ÌWÊ$à�Â¬¾¡áVÀ´Ä%ÉLÆLÇ�ÈVÉ;ÇRÄÅ¾5Ê�ËsÌ1Á1Í?Î3ÇÅÀ´¿�Ï�ÄÅÐ�¾b×3ÌW¿VØâÎ�¿�À´ÑÒÌWÓ�Ê8Ã�Á�¿�Í�ÌWÊ�½3À£ÇRÄÅÓ�À´Ô�Õ�ÄÅÀ¬ÌW¿

ÖyÌVÍV¾5Â KuKvKuKvKvKuK.KvKuKvKuKvKvKuKvKuKvK.KuKvKvKuKvKuKvKvKuKvK.KuKvKuKvKvK a�¸
a�K ² ¶tß{Ì1Ê0à
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Start

Is Free Channel
(Ch) Req.?

No

Is Free Group K
Req. ?

No

Is "Ch<--Block"
Req.?

Procedure A

Procedure B

Ch<-- Block

Group K <-- Free

Is "Ch<--Release"
Req. ?

No

Is "Ch<--Unlock"
Req.?

Free" Req.?
Is "Group k<--

Ch <--Free

(Ch<-- Free)
Neighbors <--MSG

Ch <-- Free

Group K <-- Free
Yes

Yes

Yes

Yes

Yes

Yes

No

No

No
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Procedure A

No Free Channel

Return

Visit + Group K

YES

NO

All  Replies
GET NO

All replies NO

NO

YES

YES

YES

Neighbors<-- MSG
(Group K <--block

Neighbors <-- MSG
(Ch <-- block)

(Group K <-- Free)

 

Visit <--

Visit (K=1,..n)
Group K in

Priority <-- 0

Visit <-- 0

Group K<-- Free
Priority<--Priority+1

in Group K
Free Ch.

With Agree
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Return

  

YES

Priority Requester?

NO

Priority Requester?

NO

Selected Requester
(Peer)

Requester <-- MSG
(Agree)

YES

YES

NO

YES

YES

NO

Requester <-- MSG (Reject)
Neighbors <--MSG

(Group K <-- Block)

ProcedureB

Using Group K?

Requesting Group K?

NO

Is it higher

Is it lower

Randomly
Choose winner
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MHi jMH

Bi jB
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Seq.1

5,6,9,13 5,6,7

Seq.11 Seq.12

8

4
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Seq.

2 2

Seq.
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