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Adaptive Inter-Agent Communication Protocol
for Large-Scale Mobile Agent Systems

Jinho Ahn'

ABSTRACT

This paper proposes an adaptive inter-agent communication protocol to considerably reduce the amount of agent location information
maintained by each service node and the message delivery time while avoiding the dependency of the home node of a mobile agent. To
satisfy this goal, the protocol cnables each mobile agent to autonomously leave its location information only on some few of its visiting
nodes, Also, it may significantly reduce the agent cache updating frequency of each service node by keeping the identifier of the location
manager of each agent in the smart agent location cache of the node. Simulation results show that the proposed protocol reduces about
76% ~ 80% of message delivery overhead and about 76% ~ 79% of the amount of agent location information each service node should
maintain compared with the traditional one.
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Actions taken when agent @ on N; attempts to migrate to node dest_n
e < look up agent a's element from RunningAgents; :
if {elocmngr n = 1) then
insert agent a's element (e.agent_id, dest_n, c.agent_t+1, true, true)
into AgentLocs; -
else {
send a message m_initiated(e.agent_id) to node c.jocmngr n
wait 4 message m_reply(e.agent_id) from node elocmngr n :
}
send a message migrateta, e) to node dest_n .
remove e from RunningAgents;

Actions taken when Ni receives a message migrate(a, loc_e) from node previous_n
loc_e.agent_t < loc_eagent t + 1
if (doc_clocmngr_n = 1) then
if (agent @ want node N; to be its locator) then {
previoemngr_n <~ loc_eloemngr_n ¢
loc_elocmngr n < 1
send a message changelmngr(loc_e.agent_id, loc_e.agent_t)
1o node previoemngr_n
i (prevloemngr.n = a’s home node) A (g wants its home node to
he informed of its new location manager)) then
send a message update(oc_e.agent_id, loc_e.agent_t)
to a's home node :
telse
send a message update(loc_e.agent_id, loc_c.agent_t)
to node loc_elocmngr_n
if (the element for agent a is in AgentLocs:) then
remove agent a’s clement from Agentlocs; .
nsert agent a's elemen: loc_e into RunningAgents; :
execute agent a -

Actions taken when Ni receives a message m_initiated(a_id) from node running_n
¢ < look up agent a_id’s element from Agentlocs; :
cismigrating_f < true -
send a message m_reply(a_id) to node running_n :

Actions taken when Nj receives a message update(a_id, timestamp)
from node running_n
¢ < look up agent a_id's element from Agentl.ocs; ;
C.rUnning_n <— running_n .
cagent_{ < timestamp -
if {aid’s home node = i) then {
cismigrating_f < false
forward all messages buffered in a_id's message queue

to node e.running_n -

Actions taken when Nj reccives a message changelmngr(a_id, timestamp)
from node newlocmngr_n

e < Jook up agent a_id's element from AgentLocs; ;
erunning_n < newlocmngr n
cagenl_t «— timestamp :
eismanaging_f < false ;
elsmigrating_f < false .
forward all messages buffered in a_id's message queue to node e.running_n;
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Actions taken when a message msg is sent to agent a_id

if (there is the agent a_id’s element e in RunningAgents;) then
deliver msg to agent a_id ;

else if (there is the agent a_id’s element e in AlocsCache) then
next_n < eforward_n ;

else {
next n <- the identifier of agent a_id’s home node ;
insert agent a_id’s element (a_id, next_n, 0) into ALocsCache; ;

}

send a message msg with (a_id, Ni) to node next_n ;

Actions taken when N; receives a message msg with (a_idmsgsource_n) from node msgforwarding_n
if (there is the agent a_id's element e in RunningAgents;) then
deliver msg to agent a id ;
else if (there is the agent a_id's element e in AgentLocs;) then
if (eismanaging f = true) then
if (e.ismigrating_f = true) then
insert the message msg with (a_id, msgsource_n) into agent a_id’s message queue ;
else
send a message msg with (a_id, msgsource_n) to node e.running n ;
else
send a message forwarding(a_id,msg,msgsource_n) to node erunning n ;

Actions taken when N; receives a message forwarding(a_id, msg, msgsource_n)
from node msgforwarding_n
if (there is the agent a_id’s element e in RunningAgents;) then {
deliver msg to agent a_id ;
send a message updatecache(a_id, e.agent_t) to node msgsource_n ;
} else if (there is the agent a_id’s element e in AgentLocs;) then
if (eismanaging f = true) then {
if (eismigrating f = true) then
insert the message msg with (a_id, msgsource_n) into agent a_id’'s message queue ;
else
send a message msg with (a_id, msgsource_n) to node erunning_n ;
send a message updatecache(a_id, e.agent_t) to node msgsource n ;
} else
send a message forwarding(a_id,msg msgsource_n) to node erunning_n ;

Actions taken when N; receives a message updatecache(a_id, timestamp) from node newlocmngr_n
e < look up agent a id's element from AlLocsCache; ;
if {e.agent_t < timestamp) then {
eforward_n < newlocmngr_n ;
eagent_t < timestamp ;

}
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