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On Updated Data Dissemination in Ad Hoc Networks with

Aperiodic Data Update

Hideki HAYASHI† Takahiro HARA† Shojiro NISHIO†

†Dept. of Multimedia Eng., Graduate School of Information Science and Technology, Osaka University

In this paper, we propose two updated data dissemination methods to update old replicas effectively
in ad hoc networks where each data item is updated at inconsistent intervals. In the first method,
when a mobile host holding an original data item updates the data item, it disseminates the updated
data item to all connected mobile hosts. In the other method, when two mobile hosts are connected,
they re-disseminate updated data items. Our proposed methods reduce the number of accesses to
invalid old replicas and improve data accessibility.
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�Ḡ
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̈ËÇÌÍÎ©ªÏÐºç�äÓ�
Ë±îïÈÔÇÕB½º�½ìäº̄IJKç�RS

[3]
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±æ�6Â×TU¥¦V��́�DÛ̄©ªÓ��6Â×̄×� 8!ÀÚ�́"!Ç½̈º��ÌÍÎÈYZ¥»¹��́#$ÆÇ*_́̀aÓíÕÓ
HÓ�½ìK¥*_ºç�6Â×TU¥¦V��È
�D%&à'º(ýKìÇÏÐ́WXÓæ±íÕÙ
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Oúºç�2&ºWXÏÐ̄¹±æ34ÇÕ3&º-.º̀aÆÇTU6Â×¥�2*_̄¹±æ3
4ÇÕ4&º̀a*_¥øÊ56¥íȭEåí,347Â,-�b8¥9�́:ÆÕ;�̄5&º-
.¥ä̈ṍ34ÇÕ
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-.ºç�6Â×TUÈcXd̄¦VÆÇ8Þß¿Ã¾¿ÀÁÂÃ̄�±æ�@¥ÌÍÎ¥»¹6Â×̄8ÃóôÆÇÏÐ́WXÆÇÕ�ÌÍÎç�YZ¥[\¿,4]̂̄�@¥ÌÍÎÈ���

�3̈Óæ»¹6Â×¥��́>ÝÓ���́ÙX¥?d�
��?d	º
��ÆÇÕ��́
��ÆÇ�̄ç�IJKÈRS[2]
�̄±æ̀aÓí@

¹¥����*_́÷±ÇÕ�����*_¥AGç�B¥¡NºÔÇÕ
1. SAF (Static Access Frequency)
*_

�ÌÍÎ̄�±æ�YZ¥[\¿,4]̂¥CÆMN�8ÃóôD&¥ã±6Â×HKĒ��́��ÆÇÕ
2. DAFN (Dynamic Access Frequency and

Neighborhood)
*_

SAF
*_ºç�0�8ÃóôÖǿ»¹ÌÍÎÈ0���́��ÓæÓäûíõ���¥F�ÈF��¾¿ÀÁÂÃGÎ¥8ÃóôÝ�DÈù±ÕB½º�DAFN
*_ºç�SAF
*_

º�ÌÍÎ̄��́HXÛ̄��Óí��IÄÆÇÌÍÎ�º��¥F�́��ÆÇÕ
3. DCG (Dynamic Connectivity based Group-

ing)
*_

DAFN
*_èN»�ëK̄JKLº��́8�ÆÇíõ�
��?dM̈̄NX&¥ã±ÌÍÎ¥&3Â'́>ÝÓ�&3Â'ñº��́8�ÆÇÕOÎÛ̄ç�¾¿ÀÁÂÃ¥2
P9Ýé́Ù¹¥&3Â'̈Óæ�&3Â'ñ¥ÌÍÎ¥8ÃóôD&Èã±6Â×¥��
�́�ÆÇÕ2P9Ýé́&3Â'̄Óæ±Çíõ�QR¥Ù¹¥ÌÍÎÈ¾¿ÀÁÂÃHK
STÓæ»&3Â'çéêëìË±Õ
ÌÍÎ¥6Â×8Ãóôç�����3̄8ÃóôÓíîï�»Ó�ç����3̈0�×� ô×�'��Â�-�	́»¹��̄8ÃóôÓíîï̄¥ØÝ�̈ØËÓ�����3̈UËÇ×� ô×�'́»¹�±��̄8ÃóôÓíîïçV
ẄØËÆÕ8ÃóôGXç�YZ»Ó�ç� ÄÅÓæ±ÇÌÍÎÈ�8ÃóôòY¥����3́»¹îï�Z[̄Ý�ÆÇÕË�-.ºç�� ÄÅÓæ±ÇÌÍÎ̈ç�1ß¿'O#¥� ��Ãº� ̄¡¢ÉÊËÌÍÎ¥\ḯ]ÆÕYZ»Ó�ç� ÄÅÓæ±ÇÌÍÎÈ�8ÃóôòY¥�
���3́»í̂���¥Ǿ»¹îï�B¥��ò̄ÓæHXÛ̄8ÃóôÆÇÕ½½º��'¥ÌÍÎÈ8ÃóôòY¥��́»¹îï̄ç�;»UÓ±��́»¹»¥̄HXÛ̄8ÃóôÆÇÕHXÛË8Ãóôç��̄����3́»¹ÌÍÎ̈�

2

研究会Temp 
－288－



�
1:
5¿óÂ�¥G�
�Y�I�����g�	
HIJIDGTSKLHIJ��
mnoIDGHIJID��\KLHIJ��mnoIDGHIJID��\

 ÄÅÓí�̄�Ý�HVWHÈ�XÆÇÕbÏÐºç�����3́»¹ÌÍÎ̄�±æTU��́��Óæ�̧���̄HXÛ̄8ÃóôÓíÌÍÎÈ�����3́»¹ÌÍÎ̄ÄÅÓí�̄�8ÃóôÓí��¥×� ô×�'̈8ÃóôÚ�́L
K$Ç½̈ºb�º̧ÇÕHXÛË8ÃóôÈVWË̈åíîïç��Ḡ
�æ(Â3�¿Ã��́EûÕÙ*�YZ»Ó�ç� ÄÅÓæ±ÇÌÍÎÈ8ÃóôòY¥����39��́�µÓæ±Ë
±îï�8ÃóôGXçZ[̄VWÆÇÕWXÏÐ¥B¥@¥��́Oú̄:ÆÕ
• m�¥ÌÍÎ�����M1,M2, . . . ,Mm

	È
��Ó�� ÈY!̄ÌÍÆÇÕ

• n�¥7�"¥#Ó±UËÇ6Â×�����
D1,D2, . . . ,Dn

	È��Ó�� ÈÖX¥ÌÍÎ̄����36Â×̈Óæ�µëìæ±ÇÕ
•
�ÌÍÎ

Mi(i = 1, . . . ,m)
ç�YZ¥»¹�
���36Â×O$̄�6Â×C�é¥[\¿,4]̂́»¶�B½̄��́>ÝÆÇÕ

•
�6Â×ç�B¥����3́»¹ÌÍÎ̄èåæTUëìÇÕTU¦V���±��ç��̈ËÇÕ

•
�ÌÍÎç�¾¿ÀÁÂÃñ̄��ÆÇ�6Â×¥;�¥TUÚ��×� ô×�'	́�µ
ÆÇÕ½¥-.́��ÆÇ�́×� ô×�'�̈%&Õ

3
��������'(
P&º34íWXÏÐ̄�±æ��±��á¥8Ãóô/'¥01̈6Â×8Ãóô¥Ý�D¥"#
ĆÛ̈Óæ��ÌÍÎÈTU6Â×́�2ÆÇ*_́̀aÆÇÕOúºç�̀aÆÇ)¹¥*_̄¹±æ*+ÆÇÕ�1 �̄̀a*_̄�±æ÷±Ç5¿óÂ�́:ÆÕ��¥IDç����TS
ç×
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,-./0

12

13

14 15

16

1789
89

:;

83
8283
82

85
8485
84

ÿ
2: DU
*_̄�!ÇTU6Â×¥�2

3.1 DU (Dissemination on Update)<=

DU
*_ºç�����36Â×́»¹ÌÍÎÈ
B¥6Â×̄òÓæTÚEåí̧̈�ä̂RS
[3]
¥*_̈0>̄�YZ̈� ÄÅÓæ±ÇÌÍÎ̄��®-.́��ÆÇÕ��®-.́?¢Óí
�ÌÍÎç�YZ¥×� ô×�'�́@AÓæ�YZ¥»¹��È��H¼ûH́BêÆÇÕOÎÛç̄�?¢Óí��®-.̄CäìÇ×� ô×�'̈YZ¥×� ô×�'�¥-.́DEÓæ�PJ¥*ÈUÓ±îïç�YZ¥»¹×� ô×�'�¥-.́TUÆÇÕ½ì̈0Ú̄�?¢Óí��®-.́�YZ̈IÄÓæ±ÇÌÍÎ̄F�ÆÇÕëK̄�½¥6Â×¥��́YZ¥[\¿,4]^̄�µÓæ±Çîïç�Bì́[\¿,4]̂HK#$Ó�����3́»¹ÌÍÎ̄òÓæTU6Â×¥�¢́GXÆÇÕ����3́»¹ÌÍÎÈ½¥GX́?¢ÆÇ̈�GXÓíÌÍÎ̄òÓæ�TU6Â×́�2ÆÇ½½º?¢Óí��®-.̄CäìÇ×� ô×
�'̈YZ¥×� ô×�'�¥-.È0�îï
ç�0Ù¥��®-.́
&?¢Óæ±Çíõ�IÄÌÍÎ̄çF�$̂���®-.́#$ÆÇÕÿ

2
ç�DU
*_̄�±æ�ÌÍÎM1

È���
�36Â×

D1

T́UÓí̧̈̄�TU6Â×́�
2ÆÇ>�́:Óæ±ÇÕÿ�¥GHç��ÌÍÎÈ[\¿,4]̂̄�µÓæ±Ç��́�Ó�IJç�TU6Â×¥Kì́�Óæ±ÇÕ½½ºç�M1ç�M3 D̄1

T́U6Â×̈Óæ�2Óæ±ÇÕ½¥*_ºç�ÌÍÎÈ����3́TUÓíîï̄¥Ø���®-.¥��̈TU6Â×¥�2ÈEQìÇíõ�ÀLM¿Ãç¬ë±Õäí�����3́»¹ÌÍÎ̈� ÄÅÓæ±ÇÌÍÎÈ�B¥��́�µÓæ±Çîï�6Â×TUÈ¦VÆÇ
&̄����3̈0�×� ô×�'¥��́��
º̧ÇÕÓHÓ�TUÚ̄����3́»¹ÌÍÎ�̈ ÄÅÓæ±Ë±̈���®-.̈TU6Â×
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?́¢º̧Ë±ÕB¥íõ�ÌÍÎ¥ÌÍ̄°±�� ��Ã¥ÄÅ9�êÈD�̄�½ÇÏÐºç�� ÄÅÓæ±ÇÌÍÎÈUËÇ×� ô×�'-
.9UËÇ��́»¹îïÈÔÇÕ

3.2 DC (Dissemination on Connec-

tion)
<=

DC
*_ºç�����3́»¹ÌÍÎÈTÚEåí�̄��®-.¥��̈TU6Â×¥�2
Éû½̈̄�ý�Uí̄ÄÅ�IÄ	ÓíÌÍÎ¼ûÓÈ�×� ô×�'�¥-.́TUÓ���®-.¥��̈TU6Â×¥�2́EûÕDC
*_

ºç�)¹¥ÌÍÎÈUí̄ÄÅÓí��ä̂RS
[3]
¥*_̈0>̄�B¥èû̄��®-.́
�
�ÆÇÕ

1.
���È

Mi M̈j

�
i < j
	ºÔÇ)¹¥ÌÍ
ÎÈUí̄ÄÅÓí̧̈����¥��È)̧±ÌÍÎ

(Mj)
È�¬ë±ÌÍÎ(Mi)
ȲZ

¥×� ô×�'�́�¢ÆÇÕ
2.
ÌÍÎ

Mi

ç�?¢ÓíÌÍÎMj

¥×� ô
×�'�̈YZ¥»¹×� ô×�'�¥�
�ĆDEÓæ�×� ô×�'-.́TUÆÇÕB¥��B¥��́EûÕ

•
ÌÍÎ

Mi

¥»¹×� ô×�'¥*È�
Håí6Â×̄àÓæç���®-.�UÓ±×� ô×�'-.	́

Mi

È»̈
»̈� ÄÅÓæ±íÌÍÎ̄��ÆÇÕ

•
ÌÍÎ

Mj

¥»¹×� ô×�'¥*È
�Håí6Â×̄àÓæç�UÓ±×�
 ô×�'-.́

Mj

�̄¢ÆÇÕB¥
��Mj

ç�YZ̄»̈»̈� ÄÅÓæ±íÌÍÎ¥\ï̄���®-.́��ÆÇÕ
��ëìí��®-.́?¢ÓíÌÍÎç�DU*_̈0>̄�YZ¥»¹×� ô×�'�¥TÜ�±��¥#$́EûÕ
��®-.¥����TU6Â×¥�2ÈEQìÇÕTU6Â×¥�2ç�¾¿ÀÁÂÃ¥ÀLM¿Ã̄��̄)̧Ë�	́(ýÇíõ�DC
*_ºç�TU6Â×́�2ÆÇKLÈUËÇ)¹¥*_́÷

±ÇÕOúºç�½ìK¥*_̄¹±æ*+ÆÇÕ
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3: DC/OO
*_̄�!ÇTU6Â×¥�2

3.2.1 DC/OO (DC/One-to-One)��

DC/OO
*_ºç���®-.¥����ÄÅÓí)¹¥ÌÍÎBì�ìÈ�»ûÙ*¥ÌÍÎ̄TU6Â×́�2ÆÇÕ½½º�Mj (Mi)
È�Mi (Mj)T̄U6Â×́�2ÆÇ�Ē¹±æ*+ÆÇÕ

1.
ÌÍÎ

Mi (Mj)
ç�P3¥��®-.¥��è̄åæ��®ëìí��¥6Â×�����
ôÀ	́C�TU6Â×�ï$5¿óÂ�́�ÌÍÎ

Mj (Mi)
�̄¢ÆÇÕ

2.
TU6Â×�ï$5¿óÂ�́?¢ÓíÌÍÎ
Mj (Mi)
ç�½ì̄CäìÇ6Â×���¥6Â×���	́�µÓæ±Çîï�B¥6Â×���	́TU6Â×̈Óæ

Mi (Mj)
�̄

¢ÆÇÕ
ÿ

3
ç��	¥ÌÍÎ¥\ï{M1,M2,M3}

̈

	¥ÌÍÎ¥\ï
{M4,M5,M6}
ÈBì�ì� Ä

ÅÓæ±í̧̈̄�M3 M̈4

ÈUí̄ÄÅÓíî
ï¥�DC/OO
*_¥Í>ǘ:Óæ±ÇÕË��½½ºç�M3

È
M4

T̄U6Â×́�2ÆÇÍ>
¥Ø̄�CÓæ±ÇÕ½¥̧̈�M3

ç�M4

¥G
XÆÇ

D3

»́¹íõ�M4

T̄U6Â×(D3)
´

�2ÆÇÕ½¥*_ºç�)¹¥ÌÍÎÈUí̄ÄÅÆÇ&
�̄��®-.¥��̈TU6Â×¥�2ÈEQìÇÕB¥íõ�DU
*_̈DEÓæ��±��á¥8Ãóô/'È01ëì�8ÃóôÝ�DÈ"#ÆÇ»¥̈d�ëìÇÕäí�� ÄÅÓæ±ÇÌÍÎç�0Ù¥×� ô×�'�́»¹èû̄ËÇÕÓHÓ�¾¿ÀÁÂÃ¥À�(��®ÈD�Ëîï���®-.¥��̈TU6Â×¥�2¥D&Èã�
ËÇíõ�DU
*_̈DEÓæ�ÀLM¿ÃÈ)̧�ËÇÕ
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3.2.2 DC/GG (DC/Group-to-Group)��

DC/GG
*_ºç���®-.¥����ÄÅÓí)¹¥ÌÍÎ¥Bì�ì̈»̈»̈� ÄÅÓ
æ±íÌÍÎÈ�»ûÙ*È»̈»̈� ÄÅÓæ±íÌÍÎ̄TU6Â×́�2ÆÇÕ½½º�Mj

(Mi)
È»̈»̈� ÄÅÓæ±í�ÌÍÎÈ�Mi

(Mj)
È»̈»̈� ÄÅÓæ±í�ÌÍÎ̄TU
6Â×́�2ÆÇ�Ē¹±æ*+ÆÇÕ

1.
ÌÍÎ

Mi (Mj)
È»̈»̈� ÄÅÓæ±í
�ÌÍÎç���®-.̄èåæ��®ëìí6Â×���́C�TU6Â×�ï$5¿óÂ
�́�ÌÍÎMi (Mj)
�̄¢ÆÇÕ

2.
ÌÍÎ

Mi (Mj)
ç�?¢ÓíTU6Â×�ï
$5¿óÂ�̈YZ¥»¥́�ä̈õæÙ¹¥TU6Â×�ï$5¿óÂ�̈Óæ�ÌÍÎ
Mj (Mi)
�̄¢ÆÇÕ

3.
ÌÍÎ

Mj (Mi)
ç�YZÈ»̈»̈� ÄÅÓæ±í�ÌÍÎ̄�?¢ÓíTU6Â×�ï
$5¿óÂ�́��ÆÇÕ

4.
ÌÍÎ

Mj (Mi)
È»̈»̈� ÄÅÓæ±í
�ÌÍÎç�?¢ÓíTU6Â×�ï$5¿óÂ�̄CäìÇ6Â×���¥6Â×��
�	́�µÓæ±Çîï�B¥6Â×¥���Ć�TU6Â×�¢5¿óÂ�́ÌÍÎ

Mj

(Mi)
�̄¢ÆÇÕ

5.
ÌÍÎ

Mj (Mi)
ç�?¢ÓíTU6Â×�¢5¿óÂ�̄��±æ�TU6Â×́GXÆÇÌÍÎ́�XÆÇÕ�'¥ÌÍÎÈ0Ù¥6Â×���	́»¹îï�Mj (Mi)
HK;¬¥

ß¿''º��ÉÊËÌÍÎ̄TU6Â×¥
�¢́GXÆÇÕB¥��ÌÍÎMj (Mi)
ç�TU6Â×́?¢ÆÇ̈�BìḰÌÍÎMi

(Mj)
F̄�ÆÇÕ

6.
ÌÍÎ

Mi (Mj)
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347Â,-�b8¥9�́:ÆÕ

4.1��������
 !

50×50
¥

2
B"#$#̄�40�¥ÌÍÎ(M =

M1, . . . ,M40)
È��ÆÇÕ�ÌÍÎç�½¥2B"#$HKL�% ̄CÛ&́�XÓ�0HKv�;)ÌÍ'&	¥KLºL�% ̄�XÓí'&ºÌÍÆÇÕÌÍÎÈB¥CÛ&̄��ÆÇ̈�()ÆÇ½̈Ë��B¥CÛ&́�XÓ�ÌÍÆÇÕ�ÌÍÎ¥� ¡¢KLç��*5¥+̈ÆÇÕ¾¿ÀÁÂÃñ̄ç�40,-¥6Â×(D = D1, . . . ,D40)È��Ó�Dj (j = 1, . . . , 40)
ç

Mj

�̄���3
6Â×̈Óæ�µëìæ±ÇÕ�ÌÍÎç�
��?d́

100
Ó̈æ�2&º34íDCG
*_́÷

±æ�YZ¥[\¿,4]̂̄;)10�¥��́>ÝÆÇÕ�ÌÍÎMi

¥�6Â×
Dj
á¥8Ãó

ôD&ç�pij = 0.05 × (1 + 0.001j)
Æ̈ÇÕ�ÌÍÎç�YZ¥»¹����36Â×́#.Uavg�#.TU��	¥]'é2̄��±í��ºTU

ÆÇÕäí��1¥�5¿óÂ�̄CäìÇ�CÙ¹é́6Â×/¥01̈Óæ�Gæ¥6Â×¥7�"́#Ó�
25,000
Æ̈ÇÕ�2�̄�2+¿À¥7�"́:ÆÕ3d1�̈Óæ�ÌÍÎ́L�% ̄��Ó�,
347Â,-�¥01Ú�M̈̄��ÌÍÎ¥�6Â×̄òÆÇ8ÃóôD&̄��±æ8ÃóôGX́
¦Eë$ÇÕ,347Â,-�b8ºç�1,000,00001Ú�́45ë$í̧̈¥ú�¥566̄¹±æ
;4ÇÕ

5

研究会Temp 
－291－



�
2:
2+¿À¥7�"
��Y\�����g�	


2KLHIJ��
1 + (
HIJID��\t���)KLHIJ��1 + (
HIJID��\t���)HIJ25,000

•
8ÃóôÝ�D
,347Â,-�Ú�ñ̄¦VÓí8ÃóôG
X¥�'̄òÆÇ8ÃóôÝ�/'¥�ïÕ

•
�±��̄8ÃóôÓí�ï
,347Â,-�Ú�ñ̄¦VÓí8ÃóôG
X¥�'̄òÆÇ�TU¦V�¥�±��̄E
Qìí8Ãóô¥�'¥�ïÕ

•
ÀLM¿Ã
,347Â,-�Ú�ñ̄¦VÓí���®-.�TU6Â×�ï$5¿óÂ��TU6Â×�¢5¿óÂ���è�TU6Â×¥�2̄GÆÇ¡¢ß¿''̄�Bì�ì¥7�"́�!í»¥¥�	Õ

4.2 Uavg

��

ä̂�v 1́

̄XÓæ�Uavg 1́0
HK

150
äº

�®ë$í̧̈¥̀a*_¥øẾ;4íÕ,34
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