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Abstract Solving dynamic complex problem is difficult in the theory and applied research of artificial

intelligence and complex adaptive systems. Idea from histology is that the auto-run unit in self-adaptive

system is abstracted to be Agent, the complex adaptive system is considered as a multi-Agent tissue.

The behavior of complex dynamic systems in time and space is described. The adaptive mechanisms

and structure model of solving multi-Agent dynamic cooperative tasks based on sequential active logic

are proposed. The production process and realization of BDI belief, desire, intention of solving task are

analyzed. The semantic rules and action rules of cooperative deduction is builded. The selection algorithm

of cooperative groups is given. From the mind change of task solving Agent, the paper describes the six

stages to realize the solving model of dynamic cooperative tasks. The six stages are dynamic allocation of

tasks, collaboration will produce, generate collaborative groups, common planning making, collaborative

groups action and evaluation of results. Experiments and simulation on MAGE and other platforms prove

the feasibility and effectiveness of our proposed approaches.
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� , '�(	)���	 Agent �� (multi-Agent system, MAS) ����������, '�
����
 *��$ *��������	. !, Hewitt  +���"#�!���%�,��
(open information system, OIS) "-$#�, .��%)"/��� OIS �&&)�����!)�

� [1]. Werner[2] �����0$1���&&�������; Bond[3] �'�'����0!�$1�
�����	; Brazier[4] +�����2"�"(�	�	$1��; Wooldridge � Jennings[5] 
� Jen-
nings +��#)3*��+( – �'�%�����$)&)����'���)�	. Sandholm[6]

+������)
��, ��� MAS �04�*�5. Rosenschein[7] +���)
�+%��'
�	 Agent ����2"��	. &' [8] ��$) Agent �%� VSK-AF (- [9] �$) Agent ,6'�
��*7�, ��
��%�,6��*.�1�	 Agent ���	, �8- “�%”�“+%” � “.+”
!+($)��( Agent ���9)"). *:+! [10] ;,��*���-+/#� Agent ��, ��
�
��'�)<�%� MAS �����.

=> [11].,/$)�7����$)��� [12] ���(-���"- [13] ��0�, �-��)/
�$)011���/2����(-��, 0��������"��"-�7�1.. %��31, ��
�(-$) Agent ���2&23�)45�9). '�, �*��(-��# �)4� —— 5�	/

2�� (	�(/2��), �6?
��-����$@�)/7�'�*� �A�$�
�7.  ��
���(-"(B, /��3(-��+C�4D,(-�� [14], ����(-/�2�, '�E&��
��(-���$-�%89, @�50�������. => [15] 1*�)�,  => [11] �
�30
2�F:, /6����.�/F��/2��, 0$;6�$)��(-���/2���/7��F
/�. 586������(-�4�, /�+79<�$-�%�/2��7�6�,  0+��(-3
45*��� 0����G-, H?6��1��8����
�.

6�����$)(-�����-:A�2I��(-��-, ;�.011����<�0�, 7
6��������, ������'�=3�$��%7�A�. ��, ?�95�$)����
���'�, ��������$>(-��1��$����.  =+��$J:�(-�$)��
����8����������'�.;�	 <,4��9)���?���45	=>$���, 
�*�9K$6=>$�, �=�$��'4�>�LJ�?@�,  $J(-(:?$J�;. �L�$
J(-$)+%�$��������<K$, Agent 9KK?	=$�%7.  =$�*
�$J(-�
BDI 	 Agent ���*�	��37�1.�.+1.�6"-+KMN.

2 01234=56>789:;<

2.1 TL =>?@

�$J:�(- [15] �����MAS@7? TL��,56$J�� [16−18]�K?A�����Agents

A���*'�� Agents 8B�.

?A 1 ����)@�Env =< E, S, W, V is1, V is2, · · · , V isn, acce1, acce2, · · · , accen, Arbitrage, τg, eo,
so >. 6(, E = {e0, e1, · · ·} �O���; S = {s0, s1, · · ·} � Agents ��; W = {w1, w2, · · ·} ���A
�; V isi : E → 2E � Agenti �O���'�C�D%; accei : S → 2E � Agenti � Agents ��'
�C�D%; Arbitrage : Message × AS → Message �A9D%, :�*@�@;P$�A9")Q
;P; τg : E × S × Act(Arbitrage(msg)) → 2E×S �����'�BRD%, 6( msg ∈ Message, Act :
Message → Actionsn $>%��9)'�Q,(+AE) Agent�K?, Actionsn � n) Actions�<A
FG; Act(Aribitrage(msg))$>%�'A9���9)'�Q,(+A�E)Agent�K?,6( Actions
�K?A�, e0 : e0 ∈ E �O���=B'�, s0 : s0 ∈ S � Agents ��=B'�.

?A 2 �*'�?N =< Ags, Isu, O, V o, Ans, T ime, Thread, Protocol >. 6(, Ags ⊆ {Ag1, Ag2, · · ·,
Agn}; Agi ? Agenti; Isu = {issue}�$ issueA�; O?$�H>,��),/1; Vo ?6 O@��$
���SAC�A�; Ans = Vo × Message, $> Agent  +5(+7��?, ������SACA
����9)'�Q,A��<AFA. 6(�����SACA� VA = VO

⋃{ACCEPT, REJECT,

QUIT}, ACCEPT�REJECT � QUIT �
$>Æ=�BC*�+5�T��*; ��9)'�Q,A
� Message; Agent �' �*'�D�� Message 1� �C;P$*DIK?�@&GJ, �A@&>



� 6� �!�, B: KE�DU$%C MAS DV&FEWFEGXFLGY 1307

�Q,�06H Agent; T ime = {time′1, time′2, time′3, · · · , time′n}; Thread = {Threadijn}, Threadijn $>

Agi � Agi ���$ issue ��*'�. �)�*'��7 (� ACCEPT�QUIT�REJECT �Z$��
�*$�EF3-1���7) G[	H#) Agent ��G�*F.

Threadijn = (On(isun, (ans(s1, h1, time1)ans(s2, h2, time2) · · ·))),
6( sk, hk ∈ {i, j}, timek ∈ T ime, ans(sk, hk, timek) ∈ Ans, : k = 1(mod2), . sk = i � hk = j, M.,
sk = j � hk = i, ��*I�3��+5(��AC�2CJI;

Protocol: � KQML[7] �-��*�5.
?A 3 TL ���@� S =< Actions, NS, AS, Env, Agents, N, PoS, SR, T >, 6(, Actions ��

�A; NS ��*")A: AS �A9")A; Env ���; Agents = {Ag1, Ag2, · · · , Agm} � Agents A;
N ��*'�; PoS ∈ Z ���8B; SR ����&&1.; T ?$J��. TL ���J:'�A�
G = {ε0, ε1, · · ·} � E × S × L1 × · · · ×Ln �;A�. 6�� TN ����A�7? TN ��J, N? S.

?A 4 G3��)JI ε0 , ε1, · · · (�/KL�)$>�� S =< Actions, NS, AS, Env, Agents, N, PoS,

SR, T > ��G<K.
H=B'�
ε0 = (e0, s0, τ1(l01, see1(V is1(e0)), feel1(acce1(e0))), · · · , τn(l0n, seen(V isn(e0)), feeln(accen(e0)));

I*��� u, !O

εu = (eu, su, lu1, · · · , lun),  εu+1 = (eu+1, su+1, lnu+1),

MN

(eu+1, su+1) ∈ τg(eu, tu, auk1, · · · , auki),



liu+1 = τi(lui, seei(V isi(eu)), feeli(accei(tu))),

6( auki = SelectA−Pi(lui, Abilityi, Poweri),5�6H Agent9)�K?	;P$��'�*@�6 Agi

9K auki.
?A 5 0��) TL �� S =< Actions, NS, AS, Env, Agents, N, PoS, SR, T >, !O ε ∈ Gs, :

	: ε �� S �<K(, .7 Gs ⊆ G ?6 S JC�/-J:'�A.
;�	�<K�"?: K4 9KK?� Agents O, 65�� Agents PL���0M�; �QODI

�$�:�'���%�+%9)�)��, �E, �/����BK*LP.
1) H
 Agents �$;�9K�R����%�+%NG5MNH	�H, !3B�$QIJ�PL�

��9)��.
2) 9)��� Agents, !O��;�;P.?����9K��. �=> [1] (9K��	0��=>

$�, FH)��/�.� S)O\$�3, ��'��CBR.
3) Agents �9)���;P.+K�*, 6�*��O�� 3 *LP: H�*NÆ, B�$QJ�PL

��, 9)��. I�*T, P-���9K��, ��'��CBR. Q�*U +K, Agents  B�
$QJ�PL��.

B 8- Agent �*$)"/ LTL $> MAS � TL ����,�8. "/ LTL 6#���.  
<,4�����	�� VSK-AF (-"/ LV SK-AF

[4], 5��$-	 Agent ��(�RP�I, �
/�$>��( Agent /V��$/,R��,��<,3��,, U/$> Agent  ��(,R��,;
S���,  9)����*�?����9K�����$)�� LTN , 5$>
�$J(- Agent 9
K����� Exu(Agi, a, w)��% Capability(Agi, a)�+% Right(Agi, a), �� Agent ��WA�.+
NR − Entitle(Agj, Agi, a)�Agent ��.+�BR�SX Agent 9K�� a �+% Deprive(Agi, Agj , a),
��9) Select(Agi, a, w)��*'� Negotiation(Agts, a, w),  9K��$K?�C;P Collision(a, w).

 "/ LTL ���."(8- 5 )$J�;: T (.]K), U (.&�), V (B�'�), W ('O�), U
(L3).

?A 6 0��;."A ϕ0, ��@�,@�A II, LTL ���." ϕ �-!B:
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H True, False ∈ ϕ, ϕ0 ⊆ ϕ;

IP ϕ1, ϕ2 ∈ ϕ, . ¬ϕ1 ∈ ϕ, ϕ1

∧
ϕ2 ∈ ϕ,©ϕ1 ∈ ϕ, �ϕ1 ∈ ϕ, �ϕ1 ∈ ϕ, ♦ϕ1 ∈ ϕ, Uϕ2 ∈ ϕ;

QP ϕ ∈ ϕ  π ∈ II, . [π] ∈ ϕ, < π > ϕ ∈ ϕ.

6(, [π]ϕ $>9K(1������� ϕ ? True; < π > ϕ $>9K1����/�� ϕ ? True.
2.2 BCDEFG BDI Agent HI

B  $J:�(-�
�3, +�
�:��
BDI Agent.

^ 1 ?
�:����� Agent ���. 5
�
6���_�:��C9K�9K�OQY�$
J:�T��9K'�`Z�,/UV)���.
6$�����01��?:

���_: �'*0������ (XW
��
��O���) ��_, JC/9K�:��C�3
��$J:�(-�$��C9K�K?M..

J 1 KLMNONOPQ Agent RS

:��C9K: 9K01�:��C, ������.

9K�OQY: *9K�O��R�Y��G�+K[�, P?3, .S�9K�O; M., ���'
�NÆ$\X���_]a+K�, L3^���R�Y3�G��O.

,/U: *���'�(GY��b+K#Z��Z, 1��$1�)<�%.
2.2.1 DEPT

���_XW�(�Qc�G^�2'�. ?);�[, B d0��������'�(�:�
�-, � �
�3, $) ;,(�(�Qc�G^�2'� [19−22].

1) �������(�:�
*���������/, ����J'�7?:�. �):�6P_)K?JI�.

?A 7 *��� T �/, 5�9K'�/�7?�):� h, h = {α1, α2, · · · , αn}, ∀αi ∈ h, .7 αi ?

:� h ��)��, ��:� h 6P_)��JI�.

*��G�):��/, 5/�6P_)��JI, �
��JI0����GJ, ��1PGJ9
K3����, %�F&)����.

*��G:� hi(1 ≤ i ≤ n) H/��?P_);:�, P	/�, .76?�)
 (�;) :�; 0�
* ∀αi ∈ h, H/��?P_);JI, P	/�, .76?�)
 (�;) ��.

2) �(2

Agent ��(�# Agent ($���DT) ��,, �'�
�,�2�*�� ($DT) �U/7
?�(. *� *�����1�/, 5��(		XW*���DT�U/, �UXW*���U/,
�*U/$�?2/�������Y���/��:�A. 012'�?:

i)*�� T �/K�+K�_,P/�;��, .\�
� Agent a������R���Y gpre.

ii) Analyse(T ) → characterT

∧
Observe(E) → knowledgeE.

iii) C Analyse(characterT , knowledgeE) → Hp.

?A 8 *�:�A� Hp = {h1, h2, · · · , hn}, ∃∀hi ∈ Hp(1 ≤ i ≤ n) *� Agent Guess(hi, gpre), .7
:�A� Hp ?0 Agent ��(A� belief. Guess(hi, gpre) $> Agent ��*e!'�, ` Agent 7��
':� hi /������Y gpre.

*� ∃∀hi ∈ Hp(1 ≤ i ≤ n) 	���������Y gpre, /�	������Y gpre, H/��50
��fZB6������.

3) Qc2
Qc�#/�����(A�, �*���������/, Qc�# : ��B�/����G

^. ��������, ��.�*������U/+Kg4, 01'�?:

i) Modify(knowledgeE, knowledgeE) → knowledgeEa .

ii) Filter(Belief, knowledgeEn) → H ′
p.
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?A 9 *�:�A� H ′
p = {h′

1, h
′
2, · · · , h′

n}, ∃∀h′
i ∈ H ′

p(1 ≤ i ≤ n), *� Agent Believe(hi, gpre), .7
:�A� Hp ?; Agent ��(A� Desire. 0�, Believe(hi, gpre) $> Agent 3� : ��B�':
� hi �������Y gpre.

*��QcA�(� ∃∀h′
i ∈ H ′

p(1 ≤ i ≤ n), ��� : ��B�������Y gpre �:�, '
��G#):���/�333[a�.

4) G^2
G^�#/���Qc.  �������(, %QcA�(9)�RS�:��2�A���G

^. ��, Agent ������50�Qc;A, ����YA. 6012'�?:
i) Analyse(a) → charactera. *��9K1 a+K�_ Analyse(a),29K1��8A� charactera .
ii) Filter∗(desire, charactera) → H∗

p . QO9K1��8 charactera, *QcA� desire +KS9
filter∗(desire, charactera), 9)�R��;��9K19K�:�A� H∗

p , H∗
p (�/�# 	):�,

H/�# h��:�.
?A 10 *�:�A�H∗

p = {h∗
p1, h

∗
p2, · · · , h∗

pn}, ∃∀h∗
pi ∈ H∗

p (1 ≤ i ≤ n),*�Agent Confirm(hi, gpre),
.7:�A� Hp ?; Agent �A� desire. Confirm(hi, gpre) $> Agent ?��':� hi �����

����Y gpre.
*��QcA�(� ∃∀h′

i ∈ H ′
p(1 ≤ i ≤ n), ��� : ��BRb�;��9K1���:�.

2.2.2 DEUV
 Agent �2�G^A�(, E):�A��c�# �, �	��)���&1, �4�/�E

):�A����# 	[a. ?���)/ Agent V\�����Y gpre, ���*G^A�(�:�P
$�VJ�3��$J:�JI, �)$J:�JI�� Agent �:��C pa. *�]�):� ∃∀h∗

pi ∈
H∗

p (1 ≤ i ≤ n) 1�3��$J, �2�i�:� βi. 6�:��9K�"�#*, :��C pa ��6P
_)i�:�P]K� ↓ ��K� ↑ ��$J:�JI.

?A 11 *�$J:�JIA��K��C
Paction = {βp1, βp2, · · · , βpn | ∀βpi, βpj , ∃βpi ↓ βpj ∨ βpi ↑ βpj , 1 ≤ i, j ≤ n},

6(, βai = (< tph, tpi >, h∗
pi), βaj = (< tpi, tpj >, h∗

pj), ∃∀h∗
pi, h

∗
pj ∈ H∗

p (1 ≤ i, j ≤ n).
;K��C��>, ��� Agent �P����K��C9K. P��� Agent�4����^�

�, .P����K��C������R�Y gpre. '�, ?�95^)/��9K'�V\��, *�
�C�])i�:���9K01����Y�QYfZ (`K?M.),�jOYM+Kb/)/K��C
�V\��. S�� , 6�� ���*������, YMA���$����	.���, �E`Z
�'�H&����.

?A 12 :�M. R = {(gβi(t), Cβi(t)) | i ∈ (1, 2, · · · , n)}, 6( gβi ?K?�C( βi �01���Y,
cβi ?3��QYfZ, gβi(t) � Cβi(t) �
$>5_�$����.

jO01�:�M.K? ri *��� Agent :��C+K`b verify(βi, ri). P ?verify(βi, ri) =
true, .��01����Y, P:��C]a9K. P ?verify(βi, ri) = false, .@&3��i�:�
adjust(βi, ri) → β′

i JC��i�:� β′
i. @&K?3:�, �$/�kl&)�C, �D	HW-�

_, m_.S=T`X.
2.2.3 HWXY

��� Agent 9K:��C, �3�����O. �n'�B, 6�:��C Pc �����R�
Y gpre �3�G�, ������O ST ��50$Æ��R�Y gpre. '�, 6�����'��
�����, &)�'�# 	4		?��, ��.�*�JC��O+KQY, ��'QY/��
����O��R�Y��# �_a. �OQY��*����O+K�G�`b accord(ST , gpre). P
?accord(ST , gpre) = true, .;�Ob��R�Y gpre; M.?	b�, MN���'�NÆ$���'
��B.
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3 =Z[\789:

3.1 U]^V
:��� Agent JC���GQ�> (m_76?���0�), .H�'����" [23−24], *6H

Agent ����GQY�` require(a′, Will(a, gpre)), 6( a′ $> Agent A�(�H)��� Agent $
H
� Agent. 6H� Agent Z35���Y�>, QODT�LPH� accept(Will(a, gpre)) (Æ=Y
�)�reject(Will(a, gpre)) (BCY�) $	Hd�K*	0�\�.

:��Y��� Agent Z3�DH6H Agent �Æ=Y��? (m_7�* Agent ?Æ=�) >, �
�'����.DI��R���Y gpre `[0Æ=�.

Æ=�Z3�0�� gpre >, +K�G�[a ?consistency(ga, g
′
a). P? true, .;6e���R��

�Y�G (`/0�Y, N? gcommon). Æ=�*�0���0G��` agree(Will(a, gpre)), `�$e�
���GQ���. :\,  �������'�(, # 	)� Agent, /�# �)Æ=�Æ=�
D	)�0��Y�$50$*6H Agent H����Y���LP.
3.2 DE Agent _`WabcX

?A 13 �� Agent 9)���o@�$>: < Bi, Pj , So, Co, G >[25−26]. 6( Bi �]�(��f
Agent A�, Pj �% Bi (9)��� Agent A�, So �% Bi (9A�b?��M?�� Agent ��f
Agent,

Co ?�0 Agent, � G .?b��� [27−28]. 0$�-!B�
@c� (primitives)[29−30]:
Request(Co, So, G, [date]): $> Co �� So ?-��]�, �0F�� G �9K. [date] �/9p,

P��d%$6 Co 0 So d��A�$�. QO�,.�H/�$-65�G,$�?-65�d%;

Reject(So, Co, G): $> So BC Co ��0Y�;
Wait notice(So, Co, G): $> So �, Co 4 @��Md� G ��09K;
Accept(So, Co, G): So �, Co 50Gd��0���9K;
Accept affirm(Co, So, G): Co �, So 5T?-��]�, d��0���9K;
Add P (So, Pj): So e?-3 Pj (, ?��]���)Y;
Quit request(So, Co, G): So * Co ��T���]�Y�;
Quit accept(Co, So, G): Co Æ= So T��Y�;
Callback(Co, So, G): Co dZ�^0 So �;���(��O�'�;
cX 1 ]�9)��
S-=B�,: �f Agent A� Bi, b@��� G �=BfZ.
S��O�,: 9)��� Agent A� Pj .
Step 1 !O\� Bi (����0��f Agent ai �f�F��, .B Step 15;
Step 2 ai ��)���0@�Y�0�0 Agent Co;
Step 3 Add P (ai, Pi);
Step 4 Co QO FSIB % Bi (9)�)U;�e9)'��f Agent �? So;

Step 5 !O�	3��� So, � Pi 	�F��, .��	/, B Step 16;
Step 6 Request(Co, So, G, [date]); Co * So ���0Y�;
Step 7 Wait notice(So, Co, G);  0��$�
P	��$l� Co �Y�.02�)!bd�;
Step 8 !O!b�$�g' Request(Co, So, G, [date]) ( date �A�, .�� Reject(So, Co, G), B

Step 4;
Step 9 !OÆZ3Q, Wait notice(So, Co, G), .B Step 6;
Step 10 !OÆZ3Q, Accept(So, Co, G), .H Accept affirm(Co, So, G), Add P (So, Pi);
Step 11 !O G U	�6 Pj F, .B Step 4;
Step 12 Co QO�����.��+K��@��^���^;��0 Pj ;

Step 13 E�� Agent ��9K�^�;��;
Step 14 !O��� Agent9K Quit request(So, Co, G)��^0H�;��;@Fh,. Co H

�l�, P Quit accept(Co, So, G), .@� Callback(Co, So, G) dZ6��'� (XW;��(��O) gd
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3 Step 4, M.�qi4�;

Step 15 Co %E)�� Agent ^�9K��O���RZ��O;

Step 16 ���7.

4 [defg\h

?�* =�����(-�	+K�S�b/, m_ MAGE _`3+K�h3�b. MAGE _
` [31] �(i!)]!��,4�J��ba����* *$1�bZ���A�<K��, 6Dj
���I��0^k *$1�bZ�����A. MAGE _`+7� * Agent �bZ���", �
Agent ?
 ��ZO@, %�/��[�2S^���	����.

�c<K��?: 4 `IZ4�d�d, Processor Intel Pentium D CPU 3.00GHz; RAM 2GB total; OS
GNU/Linux (kernel release 2.6); Compiler Java 2 Standard Edition v.1.6 with 1024MB Java VM memory;
MAS MAGE.

ed, m_�-��
.", l! ϕ :=< π1 π2 > (¬ < C1(x)? > (C2 C3)(x)). :[��J." ϕ �

/50�, ��b
1.*=BC�+Kb
$, .C33f�� 6 )C�. �)/K��O;�65
�C�, ��  ��(0$# 6 )7�;��.

^ 2 $>_M?f�SO.

?� �)93����BQY���7���, m_����) 1, ; 1Xj 47 )+(, 50 )
cg, 17 )�;��, 22362 ))1, 216659)K@�. m_�� MAGE �� ; 13��
iJ�7�
�, d!: Xj�� (subsumption)�+(/50�� (concept satisfiability)�)1%12. (instance
checking). R>���*7����, !^ 3 �>.
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0               2               4                 6               8               10

J 2 TLMAS i-jklm`
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3.5

4

4.5

0 2 4 6 8 10

J 3 TLMAS i-jklm`

/�PL3 #)�c�b(*��)6r�7�?f.  m�)�c(, R	# 6 )/��K��
�7���, ���	7� Agent %��:?, ?fl	/��L:?. � me)�c(, :�� 4 `�
d+K�c$, �	7� Agent �%�:?, 7���)�Be/��#� ���. ed,  �c�d 2
(, Æk��	?��b
1., %�JC�f��^C�. �.NG�f�
#�^c�, :��lm'J
�$n, 7� Agent &hR3:Æ43�6H�d3, �I:?�4g�s. 6G, JC�f��^, H&N
G��n�0M�s��:?. �)oO��s4l��K9K�7� Agent %�.

�O, ?�9+�Mb/��� =�	��S�, m_U  * P2P &i�����h3(, . =
��	�`��04 [32](CNM) �	�=> [33] (����04 (DCNM) +K��bl9. B ed0�
�
�bd%��-.

pGh� (Agent) d�i:pGh�d�i�� ����(d�����pGh��li. α = htag/

tal, 6(, α ?pGh�d�i, htag ?����(�pGh�, tal ?d�����*a Agent % (h�).

��FSi: β = SucAmount/TotalAmount 6(, β ?��FSi, SucAmount ?F�;��
%, TotalAmount �������;��%.

  =����(-�	(,m_�'��I�1.�+2�	 o�pGh���+2��FSi
� ���, �. =��	 TCLM-P2P �`��04 (CNM) ����04 (DCNM) +Kl9. j��
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�)	L� JAVA�J,���k0*��BE)�	 ��� �$�LP. 6(L����kE)�	,
]�)J	�L�*q���T�. �b�k�O!^ 4 �^ 5 �>.

^ 4 � :Gh� 300 ), pGh���d��h�E 40 )�LPBK)�	o�pGh�� �$
�.

6^ 4 /�j�,  =�	 &1��3�S� CNM�DCNM, � i��3H�S� #*�	,
�$���? CNM � DCNM (h�e=j?�FJ/��, �;�3��1.�o�pGh�, NG
�����(pGh��d�i92. �m_� TCLM-P2P (, +����I�rk1.�+2/�h�
�����d�i, eppGh�*�����kl.

^ 5 $>��K)�	 ��Fi� �l9�O. �b=� H� P2P 4g&i(�G����
Xj 100 );��.
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Cycle
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J 4 nbopcqdrseO`t
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Cycle

CNM DCNM TCLM-P2P

J 5 NOufvwO`t

�'^ 5, /��� ��FSi3,  =��	�S� CNM � DCNM. �$���? =��	
�'����lk���rk1., +2�h�d������Gs�, �Pg���1.�9)��h
�, %�-3+2��Fi���.

5 fxyz{

 =mh���),n.D����(�D$<KO@2I? Agent, A�D����l?	 Agent
��, %$��'�cF*������K?+K$), +��
�$J:�(-�	 Agent �����
��D������-�	�6����. +�M.�@��� +K�Y���C�$, !R��
-3���t, %��� +K���'�(, MAS �����f$�����Fep, %�+2&1�
����. 0$,  �%��������(, tc�'9	�����4��9?��qd��_�;
,�b/ =����S�.
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