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Abstract In recent year, we can use the mobile communication in our life according to development of high perfor-

mance cellular phone, personal data assistant (PDA) and so on. In such a scene, Ad-hoc network has been spotlighted.

However conventional routing algorithm that effort to keep optimal paths is difficult to apply to dynamic topology

network such as ad-hoc network. Therefore the techniques that select good routing paths with probability rule are

proposed. But those convergence speed and routing result are still unsatisfied. In this paper, we propose new routing

algorithm that uses routing history, and obtain good routing path with probability rule. Fairly good convergence

speed and good routing path is achieved.
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IETF U�í&îAjF��0�X�D1+&Ã�¼F%�Â=[J4���X:g&h��
¬(�LK²D1í�îxj� F<Aý Q-routing [2] ) DRQ-routing
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>(âÌ@YB*<&;~D1R¯S=U�Z�[�Hpý54*Ó��*�76�8~XkÔ=Õ$y
Ù�Ú*K¨D Ants routing [4] ) Accelerated Ants rout-

ing [5] �79:�&Ø~X:Ô5Õ$y�;��=<=Êx 1V�WJjuK�Dzí(î��>!? 9A@oº$¼�½5U�¾5O��J¬5K²D�Ø=��B��DCLBL<(;�D1R
Ants routing ��9(Æ ��E lGF!95÷~c}p	@ U�H�IKJLNM ðOJ�PRQ�S ?UT�V EXW ( Y�Z!9 Next hop [D\^] )_a`cb Sed7fcgih�j�ki4cl _�m E!npo�qir�n�E�s m
Jt<�u�Sed7vw�xOy 9 backward exploration [a\cz7{|d�}!~����� v��t{ y����e� @�FRPiQ���{�� T f^��� _�� J��� ���OJ������ w�x Sed��7h!����d�v�� 1 J w�x
h�� _�� S�v V E�W x �|� V E�W y J�� �=� E�� F
P�Q��&{Uf|[ T 9 y h n�E�s m Fi i¡��={ed^vR i¡
�¢{pd&£�l�¤ _ Py [:Spd�[�9tY�Z�hc¥ �§¦ wRx�¨ �
Py

y  �¡���{©d7v
∆p = k/f(c) (1)

Py(s, x) =
Py(s, x) + ∆p

1 + ∆p
(2)

Py(s, z) =
Py(s, z)

1 + ∆p
z ∈ neighbor of y, z |= x (3)

�����i9 s
y � �ª� Ec� h�P�Q�« V E¬W 9 k

y�wix
l�9 f()

y^­^®�¯�°!±�²�³ 9 c
y � ��� E�� F^´iµ¶�

{��i�K�Dh���·�¸!¹�����d�v s
_ H!I	[ M f �c��� @

h Next hop J x
_ j�k�S)dt£�l _  i¡ M 9�º�h7»

h V E¬W zi h7j�ki£cl _�¼!½i¾ Sed�v
Accelerated Ants routing

y
Ants routing J ¿ No

return rule À)[ ¿ N step backward exploration À�h
2 ��h�Á�Â _�Ã!Ä S)d���[�J�¥KÅ w�x�Æ l _^Ç gif
��h��c��d7v

No return rule [ y 9 Next hop
_�`�b S|d�È!9!º

h ���O� @ _�É V E�WËÊ PRQ M f V E�W y Next hop

h�j�k!Ì�Í��)�DÎ^Ï�Sed��7h!�c�cd7v�Ð!f!9 N step

backward exploration
y 9��©Ñ M f N ÒUh V E¬W hÓ�Ô _ � �=� EU� ���©� @5J�Õ�Ö M ¦ F|�ªPiQ�S|d

��[a�!9iPRQc« V E�W#×�Ø � ¦pÙ 9UÚtÛ M f V E�W_ H�I�[ M f w�x �RÜ�¸cJ �Ý� ��h�����d7v
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ÐifR9 Ants routing - AntNet <�9�£�l � m E!n�oq�r )&=�h ��� J routing-lock F���d [6] v routing-

lock [ y 9 wix F �c� ��[�J�¥�Å m E�n�o�qir £�l
F 1
Ã�> J/839 M 9 �i��F�? b�¾ �ª{�� M Ð �A@�B �

��d�v���h @3B Jc¥UÅ59�Cch 2 ��h ��� FEDGF�Sed�v
1 � y 9 routing-lock FEDGF M f2Hc9A@JILK � h2M¾ F2NK�cÅPO�º!h��i��FRQ&S�� T ¦UÙD¦ ;�f�* +UJD¡
f ¦ ��� _ DLTiS©d^Ð!��J ¯�U J2" Ù h!¸�¹�F�#&%
[ ¦ d �E� �c��d�v��D{ _ s K ��V q�r ��� [=\R]�v
� � 1 � y O�ÜXW Ù routing-lock FED:F M fEH:OZY

I�K � h$M ¾ F N)��Å7O^¡Of�J Æ l�h:[��R����F F
µ¶�&{�f$*�+U����O�º�h7��� _ D�TiSed���[aF�� T
5�O \&]�h7��� _ j�k M �:^ Ø � M Ð � [=� �_�E�
���cd7v��D{ _�`ba E Ydc � Y �2� [t\�]cv
º)�7� e�fLg�� y Ants routing [ AntNet [7]

_
h E�i [ M �,O�� �=� EU� ���e� Y J Ó!Ô&j�k _�lm Spd!��[=��¥�Å wRx F � Ù On6 o,pch Ç � m E�n�oq�r3q msrXt_uGv�_�w:x Sed�v
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4. 1 {}|�~}�
Ants routing [DÜR�GO�� VR� W y � �5� � � �����
Y _ P�Q�Sed�È�O n � s mK_���� M O�º�h�£�lR¤©J
\�;�� Next hop

_D`�b SKd�vª£�l�¤ y C�h ¼�½�¾��� _/��� M �i�pd�v
∑

n∈neighbor of k

Pk(d, n) = 1, d ∈ [1,N ] (4)

����� O Pk(d, n)
y HiI VR� W d hK[ T O VR� W k �V�� W

n
_

Next hop [ M �7j�k�S|d&£�l����cd�v
4. 2 �������
� V/� W y O!� �ª� � � �c�O� Y _ Ú=Û�SKd�ÈcJ�OÉ V/� W h ID [�O���P3� ��-U� �¢� � ���3� <chE�

%�¸�¹�h�+G� _ Ó�Ô [ M ��� �=� � � ���K� Y5J�Õ
Ö M O Next hop J�P�Q�S©d ( � 2) v�� ��� � ��� J� Ø d ÓiÔ _ Õ�Ö!S©d V�� � h3� � u y�� b ���©Å�O  �K��h��|�¢¡©J�£�Îe�&{©d�vp�={ y$¤ J��©Ñ M fV�� W ����{Uz���d3¥§¦(O�º�h7�����$M ¾ M �i��d¨ Â,©ª� Ç Ù�¦ d�f�g^�c��d�v��&{�J�¥�Å�O�¡ M Ù O

s
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d
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Q:´�©�h Ç � j�k h3µ _R¶ S)��[(��� T d7v
� �:� � � ���O� Y _/· Q M f V�� W y backward

exploration J�¥�Å w!x _ �Ý� v w�xUy O�� �§� � ��c�e� Y J�Õ�Ö��§{��i��dR¸U��h�ÚaÛ V�� W _ H�I
[ M f m � npo�q�r�n � s m J L�M � �Ý� v V�� W
y ��H�I d h ���O� Y h Next hop J V/� W n

_ jik
S©dD£cl _ Py(d, n) [¢S|d�[®O V�� W x �)� VE� W
y J!� �=� � � ��P�Q��&{Uf�Èch w�xOy C ¨ �$¹��
{Kd7v

∆p = γh ·
k

f(td′)
γ ∈ (0, 1), k > 0 (5)

Py(d
′, x) =

Py(d
′, x) + ∆p

1 + ∆p
(6)

Py(d
′, z) =

Py(d
′, z)

1 + ∆p
z ∈ neighbor of y , z |= x

(7)

�i��� O k
y7w�x l�O f()

yR­�®�¯R°�±U²�³ O d′
y Ú

Û V�� W O td′

y
d′ �|� x Ði��h��:%�¸�¹3O γ

yEºX»
l:O h

y
y �e� d′ Ð���h�¼ �/½7³ ���cd�v¨

(5) h ∆p
y £�l�¤�hEM ¾:¾�_ ¹�S�v��§{�J�¥UÅ7O¨

(6) J � ����PRQ¶��{�� T f V�� W _ Next hop J
j�k�SKd�£�l _  �¡ M O ¨ (7) J � �!��º!h�»�h VR�W h ¼�½�¾|_ �¬� v�£�l�¤Kh M ¾�¾ ∆p

y3� b ¤ k

J���%�¸c¹ td′ h � ³ � ¥E¿ ºÀ» l γ
_EÁ Ø dc��[

J�¥ ;i�3OK¥pÅ > Ù O7QG´�©Oh Ç ������J�� T �,M¾G¾�_ º Å/ÂR�Od�vp�D{ y 
 ¾ w�x J � Ø d k�Ã h
��Ä©JXÅ q Y _�Æ f��7h!���|ÅPOK�D{pJ�¥pÅPO�6�Ç¦ M ¾�¾O_�ÈXÉ O Æ l � ¦ w�x _ �X� �c[ _ ¨ Â�[
S©d7v

4. 3 Ê&Ë Ì:Í§Î�Ï&Ð:��Ñ
�U�iÐc�KJ ÒªÓpf wLx }c~ y O Ants routing -

AntNet [�ÜÀW Ù O 3 Ôc��Ò:Ócf routing-lock � ���
[ ¦ d7v�º���� ¿ £�l�¤eJ � b h3ÕLÖ _/× Ø O�º�{
Y�Õ�h w!x _ VGØ q � m S|d�À m � me_ 4 Ä S|d�vÙ�Ú � J y O ¨ (6) ��£�l�¤ _ � Û M fEÜ3Ý&O§£�l
h Õ�Ö�¤ limit

_�ÞZÉ dc��[/�,ß�à��&{Uf$*:+LO^£
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l^¤ph$M ¾�¾ ∆p
_ C�h ¨ J�
 T
� É d7v
∆p =

limit − p

1 − limit
(8)

�t{KJ�¥KÅPO w�x H�h�£�li¤§��Õ�Ö�¤ limit J ¦ d
¥ � J�����Sed7v
e���� y �D{�Y���OK��h m � mK_ 4 Ä M �!� ¦ �
�7h _ ¿ w:x }�~�À�O�4 Ä M fp��h _ ¿ Õ�Ö�¤ Ã Tw�x }�~�À	[D\i]©��[�J�Sed�v

5. ��� �����
w:x }!~&O��L¿�ÕLÖ�¤ Ã T w:x }�~�h2©�Â _ �"!
SKd�f�g!J `�# �%$ � `§a q &(' _ � ;Rfiv &"' y O
OSPF O AntNet O Ants routing O Accelerated Ants

routing( YcZ�O Acc.Ant [�)�S ) [ah+*�, _ � ;if�v
5. 1 -+.0/21�354
*�,76 B [ªS|d�º�{98�{�h�}�~ y ºR{:8^{7; ¦ d<(= � ��!e_ � ;R�!��d7f�g$O &"' <"= ��>�?A@ y

; ¦ d�v�º���� &(' <"=e_
B � S©d7fcgC@�YcZ�hU¥�§¦ VE� W2D"E m � &�' [ �"!|_ ��� v
Ð�5�O V�� W _ ­�F @ D"E m!¾HG O 1

­�I ¸�¹ ( Y
Z,O `�# �J$ � `ba q�iin ��½ Ðif y iin ��½ [D\
] ) @ � � ��[R�i� T d ��� _�b�K S©d�v V�� W y 1iRn ��½ @2C�h�0�´ _ �Ý� vL

1 M N�OQP �SR �|�®O�Ð�f y K � c m ��D�F G
f ���e� YGh ·(TL

2 M U�V VG� � @���d ���e� Y�h�W TL
3 M .:0 (

t q"X h�OCYLO Ç[Z )\%]_^J`�^
3 @ �9a v�NbOcP �0R �¶� ·7TdGfe O

�7g�� y Éih � F�µ Gje ( k�K � cmlU�)�onCp Gje )���K� Yrq OE¸c�mU_V V�� � @�s É �it�g�u7º G �,OV2� ��vfw+x @R�"g ����� Y ��O ·+T O=��gt��q Next

hop
Êzy W T �{t|g�u e × G O AntNet - OSPF qm}~ y G �i R¡7�[���sY ` � w � @fW T7a g�u5�9���

q$O,)_@bZ����b�9��Öz��O[�|��� �%� �:�A� Y v F� q�U�V V&� �9v �:���sY vm� �_@5�����{� 5 � v��� ���:� G��b� w q:�C�+�C��@
�� _�¡t�g7¢ v ya g+u
5. 2 £7¤C¥|¦"§%¨ ©(.|ª�«%¬b­�®�¯
U|Vb°+±³² v �C���(² ��v�� �%´��b�_�µ� �o¶�· v

¸
4 NSFNET ¹
º�»³¼¾½j¿jÀjÁ�ÂÄÃ (ms)

Pj² R2Å�Æ(Ç �C� �C�C�¾�(² � ` � � a g�È�É � lC²ÊJË �(Ì v } ~ ´"�(���{� � � ��Í t�g5�_���C² �
�7�J��Î v�Ï q"Ð5Ñ�ÒcÓbÔ Õ9Ö�u:Ó³×�Ó � AntNet

v
È(É � �|�³�C² � �[���QÎ y qfØ�´ � ÇbÙ[Ú ´�Û5Ü
�7�J��Î (forward ant) Ýj�"Þ�ß�Ö�à�  � á:â+ã ~Qäå�æ ·�ç"è Ó Õ9é
êJë�Õ�� Õ5�(ì9íAîQÎ Ï%Å(ï Ô�Õ
Ö�ð_ñjê%ò�ó�ô ä Ó · �|î³�C² � ì[í�îQÎ â � � �� Å"õ ÔfÕ7ö5à_ñ äCä�÷_øoùCú Ý7¢màQ�oß7ðû ñ�� � AntNet

âbü7�
forward ant

Å�ý5þ Í ê[àÿ�� ò ÆCÇ���� �Jî³�C² � ì[íAî�Î â � � Ý��	�Cß
ÖCñ ä ´�ßAÖmð_ñÄê|´�
_� � � �HÍ ê�Ö5�_î��C² �
ì�í|î�Î â
� Ï ò á[â+ã�� ´ å�æ ·
��� ß�Ö"¢ â(â��
forward ant

â Ï ÝÄÉ[���Cê:ë ç5è ß�Öjì9í[î�Î â Ï
ò�Ð"Ñ ÷ Ï ä Õz� ��� ² Ê_Ë �(Ì â���� Ý��"Ò|´��� ß�Ö7ñ ä Å ���7Ö ä��! Ömð

5. 3 NSFNET ¬#"�$"¦�%'&( ��)_ �´ �#* 4 ´,+Cß NSFNET [7] [6] ´�-�� ·.�/ Ý³Þ�öfà"ðjà�0�Ó �21�3�465 �	� ò �'7 �(� �¡¶·
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D#E�F#G�H ò�I�ñ:� Õ5�|¢ âä ßAÖ�ð 10000 8 Ê îJ9 . Þ � �	K ²ML 2

ä K ²NL 7
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ñ5ñ:_ � ��T;U#V	8 Ê î`9 Ï ä ò �{¶�·"â�a îcb5²d ì[í�îQÎ â(� � �HÍ ê · ×Q� ��efK ²gL ´
U	V"ß

Ö ( _:´5×�×�ö(à	8 Ê î:9 Ï â �'T�h@_�ifj �;W#X� â ��T#U#V�8 Ê îk9 Ï ä ò � 5000 8 Ê î,9 . Þ �
×��2Z�[�Ó�à���T�U�V	8 Ê îl9 Ï _�i�Ö�ð ( à �m< î
În=�²o?;Y+ì:íAî�Î Ï ä ò � � �HÍ ê · ×�� ( 0 �eSK ²gL ´
U�V�Ó ·�p Õ p ì:íAîQÎ â�� Ï _�i9Ömð.#/ ´"��ßAÖ
ìA� a ²oq7Ý�r 1 ´�+7ß7ð�s ã�� ´
-%é�Ö6YutCì�� a ²oq(ò �'v�w .'/ Ý Þ p�� s ã#�
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��T�h!_�ifj p�tvu òfw�x�±jy�²zw|{��u8 Ê î�9#_
i7Ö+ð(�o@p *
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9,�f� ) ´ Æ�Ç h�´"~ � Ó ·'p Ömð ( à p AntNet ò
)| 5×|� Æ7Ç hA´"~ � Ó ·'p Ö�
 Rj´��  Ö Å p ñ
ê9ò 1 8 Ê î�9��j´ ¶ K ² L Å forward ant Ý ý�þ ß
Ö�à9  p K ²NL Ï 14

ä p R�� Í p6< î�Î2= ² ?�_�ò��� Õ W�X Ý5ò ø  C´
Þ Rfñ ä Å _��bà�à9  ä`�  
�iêAÖ+ð_ñ â 
SR�Õ�� Í Ô p�� �C�u8 âf�'p'< îzÎ
=
²o?�´�- pC· ò W�X@��� ´>� Åv� ´%Ô p Å p Ants

routing
â6W#X@��� Å 4�p ä p Rfñ ä Å��  Ömð� ´ p * 6 ´�} pJ· p OSPF

Å@� ¢�� pn�z� Ý
dne Ó · - j p Acc.Ant

p
Ants routing

p �v� ã�� p
AntNet

p���� �o�J�@� ã;�:âK� _ �f� d�e â,�f  Å¡ Ô�ÕCö ·�p Ô ä p R¾ó"ô ä Õ7öbàCð|ñjê%ò p�¢  Ú � ² Ê|Ë �(Ì(ò �n� d�e â@£ ´9�C����� � Ý'¤¦¥
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_	iCÖ�ð AntNet

ä �n� �o�J��� ã�� ò ¢   h Å 1 ´
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!j�©o�"Õ�8 Ê î�9 Ï ´>~ � Ó·;p Ö�ª « 1 ¬ ð

5. 3. 2 Îhgzi d�k@l#�
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Ó ¢�� _��bÕ p Ð��k_	i+ö�à(ð à'0�Ó p Ants routingä �f� ã#� ò 20 r�� 17 r Å�� ¶������ Ê_Ë 
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j p AntNet ò4365´i d â k�l � �5ß�Ö � � ����7 Öä p R�ñ ä�8 �  Ö+ð
5. 4 9-:$;�<.=%>�?$@BADC	"-E$Fu%�&� � p *
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� +"ß 
oRHG 16 I 16

â
JLKNM:â q1O �� L Y%P p 56 Q â K)� L 8�R 
�SLT ��ULVLW�X�Y�Z�+[�p "N\$]^P�_a`�b!c
5. 4. 1 \d] YdZe�o@pNfhg �ji P R 
NS%T �+k%lnm/o$p%�aqsr�tivuLw�x

3 y�z �L{�X g �|i~}1� P
���!�a�%z �L{XL�1�s�!m " r
��q P)��� WsX cg)� i6�)U�V��
�L�1��tH�+��� �L� x)�%��m�o R �
S$T-�
�L������b 1 Q � g
� i 8��- �¡L¢ ��£N¤ �¥+¦

1 § ��¨%©�U$V�W^X c�ª �
«N¬%o �1�$��� ¥�­¯®
��°1b g�� i±�sr���q1��²�³ �H� o �1�����$z$�/´%`
b g�� i±�sr/�1q
µ �%�^��� X c�¶ � g/� i±��U�V%µ���LWsX ����· Mobilization Occurrence rate(MO)�¸��¹LW�X c g
� iºµ�»%¼ �N½ i¾� ®-¦ ° X ¶ ���¿aÀ oNÁ%Â�Ã^�NÄ � �!��x-{�X cÅ \L] x%�+Æ%Ç �!� �1È ��É�·�ÊLË W�X ¶ � ·�ÌÍ �%m�Î�£aX b�Ï o�Ð�thÑ�Ò � qÓÁ%Â�µ 2 ÔLy � �Õ�Ö �¸� X!×�Ø ¿ g
� i¯��Ù$Ú%kLlÜÛÞÝ%ß�� _.à ¿£a�1�s�	WáX c�Ô ehâ oNÁ�Î%� gÓ� iã�N£N¤ � ¥ �ÆLÇ�x ���s·)_ Ø ¶ ��µ!x�ä1o�å�æsthÑ ·/ç�è WsX
¶ �)µ!x�ä ¿ £ g�� iã�Ó����m ¿ £ c

MO
µNé�£�Y!Z.x-��o ½�� �a¼%��ê���«L¬.µ�Ðët

ÑìÒ � q���íLî �
ï ä À	ð!ñ m�Îsm e Ø b-Ï o�ò�ó

ô
2 õ�ö�÷�ø�ù)ú ûhüýø	þ�ÿ ��� �

��� ü�� 56	�

��� � 	����
50000 ��������� 100 ������ �"! �$#&%�')(+* 5 ,-�.0/21�3)4
3( 5 ��687 ��ü 3)4 )

MO 0.0 9 0.0001
OSPF :<;0= #&>�?0@ ø2ACB2D�E0FG�H:JIC�
AntNet 200 �2�����LK�M forward ant I��09NPO (0*

0.002
Ant routing Q)R * 64

Acc.Ant Q)R * 64 9 2-step backwardS)T�U)V Q)R * 6.0 9LWCXC� 64 9LY Z * 0.9[P\L]�^ S)T�U)V _ [ 9 [+\&` 0.9

� y   ��acb · fedHf ��g £-Î�}+�������á�%m¸o�h
]a·�_^`�b!ci

1 j g
� i¯�+ÙLÚ%kLl
i
2 j g�� iì�NÝ�ß

(
�.�.�!�ht)��o ��� ���lkg�� i oNÝ!ßHm kPnpo )i

3 j q t�r �ts å�æátëÑº�
��� (
�������ët��)o

�Guem k g
� i oGvHw )

¶�� ­ �Gacb · 1
rëtëÑ � m b �1� · 100

åyx �
��zH{ m�o ª��}|�� � d�f x8hH~ ·�_^`�bLc h�~ ��0� m k å�� q � x ·P� 2 ��� me�G���á}���o f�df � g © kNz�� å�� q � x$�No�� ��h�~ ·P� £$o fd�f �+� m��$� ·)�!� m)�c����thc~ �8� m/o g+� i��aµ NSFNET ����� Î�G� mC� ¶ � �P� £Lo Ants routing � Acc.Ant

���
� � �0� · �8� �&�lk�  a�µ�{H¡G�c� ¶/� ��o ¶ �
2
dHf µ�å�æsthÑº� è��}¢ ¥h­ �1Æc£p¤e¥ ·$¢^� �� ��¦�§�¨ ·+© �Gm k � Ï x�{ k � ¶/�a�0ª m¸oG«¬ d�f

(
��­�® ä�« ¬ d�f

)
� è���¢ ¥�­ �+Æ�£}¤c¥

� ð%ñ � ¤�o�¯LuLw���° �²± �$ª m k � � ·0³e´ Í
�P� ØL� Ï o�� � �^·1ªN�pµ�¶ ¦�§ �L� ¿^À �1�+·Õ�¿ � � ¨ ·+¸¹k!¶ ��µLx�ä k � ¶ � ¶ � ¥h­ oG«¬ dHf � z � åº� q � x ��g £-Î0»c¼.x�{ k ��£ Ø
¶ �)µ�½¿¾ k �

5. 4. 2 MO=0.0 ��g © k h�~À ¤.�
MO=0.0

o Ô Àëâ Ù�ÚcÁ!l ¥�­ ° �²± �
Ýß-µ�Â ¶ ­ ¿ £ Ã�Ä�x$� hG~-x-{ k � NSFNET
� �

� Îp° �²± �.µ 4 Åá� ¿ ¡�Î g â o�Æ¹° �²±�Ç ���r��$qP�.��Ès� ï ä ÀÓ¿ k � Ï o ½�� �a¼!�$êN�cÉÊ � ¿ k �hH~���«L¬�o8Ë%��mC�1îHÌ�x%��Ð�thÑHÒ � q z åæ�tsÑÍ� ¥á­
10 Å-y � å-æ�t�ÑÎ��µ ��� m��+î�Ì�µ

3000
�N�át��0Ï�£c� Ð�Ñ�o ½�� ��¼L��ê�µPÒ�Ó m)�

�+�s�!m�oNÆ%Ç�µ+Ò}Ó � ¤ ��Ô m À Æ!Ç ·PÕe¸ x�ä
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	 �
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Ant routing 54 � (81.8 , )
Acc.Ant 62 � (93.9 , )SCT�U�V
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59 � (89.4 , )
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k 34
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ó!�nØ���o����nmC� Ö Ñ ·���� m��H�� � Í ¿ Ð tëÑHÒ � q � � � à ­ ¤Lo OSPF
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AntNet � Ants routing
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55 ��
������������ ( � )
OSPF 26 � (47.3 � )
AntNet 39 � (70.9 � ) � routing-lock:11 �

Ants routing 47 � (85.5 � ) � routing-lock:8 �
Acc.Ant 52 � (94.5 � ) � routing-lock:3 ���� 
��

48 � (87.3 � ) � routing-lock:7 ������ � ��� 
	�
54 � (98.2 � ) � routing-lock:1 �

Ø�¸ q"!$#"%'& »)()*N×,+ Ï þ ý<Å â þ�» -/. Ï�0
Acc.Ant ú routing-lock 132 Ï õMö » 3 ¬ þ �"4ç ü)ý � 
)5}¨ Ú�Î « ý Ï » Ô â76 ì No return rule

1�2 Ï ú�í þ78:9 6 Ï�Ã Acc.Ant
ì<;>= í@? qBA ¨C>D>E"F>ÿ ��G Á�ÂbÏ » Ô Û í@? qBA ¨ C>D Â·Ï�H

ù I »<J,K 1�LNM�ý)O'PQ1 ì No return rule
¨SR'T

Î~ÔVUXWY? qZA í3[ ÿ � \ %)]X^ 1 Next hop
¨ CD ÂbÏ�Ã â	6 ì�_ L"`CíVab`/1dcK© « Î�e�© ½ O>P

1�Ô Ò:fhg ± ¨�ibj e ×<k<lK× ò Ønm�Ø Ï â þ ¨Vop ½Xq ×X+ ÏPÃ Ñ í ½Xq Ô routing-lock
» ï ¼ Î ½)r

ú \ %<]"^ 1SaX`nsdtXu ÂbÏ ( * 5 » üvm�Ø ¾ Ô wx ç 1<yKµ gSz %)&){S| s�¬~}#Î��-ý Ï ú"í þ��/.� 6 Ï�Ã
100 ¬:[PÔ��3�-í É-Ê × Ì�ÍBÎ ½ 20 ¬�í�­�î>í �� IvsS���}Î ½ ú"í »X� 11 Ô � 12

×:+ Ï�0�Q� ì
MO=0.0 í þ ò þ��:9 � à�Ô ó-ô É)Ê » û

ú���m�û>�n1S�Mý aX`/1�Ì�ÍBÎ��-ý Ï�Ã
6. � ��� �Y���
ó)ô É&Ê ì��'� É�Ê þ � � Ô ê6ë �<� » �vm�Ô û<�1���ý~a'`3s	�'� × ò Ï â þ s H<� Î ½ Ã e ½ Ô�� ðñKò�ó�ô É-Ê ì û'�@Ø�aX`$s��X� ÂbÏ â þ ìS� ÎSý
ú�í)í6Ô ê6ë �>� ì ó-ô É)Ê þ��S��×X+}¾ Ô routing-

lock 1d  Î	� � 
 Ø�¸ qb!/#b%'& »)()*C×,+ Ï â þ
ú �d¡ 1 Hb� Î ½ Ã
� ð�ñ@ò�ó�ô É)Ê ìV¢X£ I × C>D H ù/sS¤)¥ Â·Ïâ þ s�¦ q �bÎ�eÆÅ ½,q Ô�¸ q"!�#X%'& 1 R>§ Ø�a` »~¨ e 6 �bÎ�eÆÅ â þ�» }h© � 6 Ø6ý Ã ¢>ª Ô óô É-Ê ì H ù IQs 1 e × ¤V¥ ÂnÏ â þ�»)× ò Ï ½�q Ô

û)�n1��`ýVa>`$s C>D Î�Wn© Ï â þ�»)( *M×X+ Ï » Ô
routing-lock

» ï ¼)ÂbÏ ()* 5 » ü-ý Ã
� ð<«@ò�ó�ô É�Ê ì routing-lock 1~  Î�� + Ï	¬

�)­<® ×"+ Ï » Ô°¯<± ç Ø�²>³@1 ì~´>µ �&ý�Ø�ý Ã·¶¸ ì Ô$2n¹ routing-lock 1~  Î�� � 
 Ø�º q"!$#"%&V» ºv¼@½�¾ ^ íS¿'À þ Ô3M � 1�ÁbÂCØ å>Ã s�î�ý-Ô5 * í~Ä>Åhs�î ÅÇÆ £ ×,+ Ï�ÃÈ É
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