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A Group Abstraction for Mobile Group Communications

Hiroto Aida' Yoshito Tobe? Hideyuki Tokudal

! Graduate School of Media and Governance, Keio University
2 Department of Information Systems and Multimedia Design, Tokyo Denki University

This paper proposes a new notion of grouping, “amicus” for wireless mobile nodes and defines two
protocols to detect an amicus. For applications over mobile ad hoc networks, an amicus-based system
provides a hook for enhancing a system-wide performance: reduction of the number of duplicate database,
simplification of routing, and coordination of packet scheduling among nodes.

First, we define the amicus in a formal way. An amicus is a collection of nodes that are considered
as one group that has the same movement. Thus the nodes in an amicus do not change their relative
positions among them. '

Then, we describe two schemes by classifying the protocols to detect amicuses depending on whether
or not a measurement is used. Finally, we show simulation results to evaluate the stability and agility of

the protocols.
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PSAAP()
if (timeout pmt)
then initialize pmt
pm < createMessage(pt)
send pm

if (receiving pm)
then if (id involved in pm is equal to oid)
then drop pm
else updateMessage(pm)

if (timeout et in each ptentry)
then delete ptentry
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createMessage(pt)
add tuplefoid, 0] to pm
foreach ptentry in pt
if (ptentry.amicusflag = true and ptentry.hop <
thop)
then add tuple[ptentry.tid, ptentry.hop] to pm
return pm
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updateMessage(pm)
foreach tuple[tid, hop) in pm
if tid and pid is already in pt
then add record field [rtime, soc] to ptentry
else add ptentry|tid, pid, false, hop+1, rtime, soc]
to pt
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AADP()

if activeflag = true and timeout aregtimer
then initialize aregtimer

aregm . createREQ(NULL)
send areqm
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ZO8a— N THERT
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if receiving areqm
then if id invelved in aregm is equal to oid
then drop aregm
else aregientry + updateREQ(areqm)
if areqtentry.amicusflag = true
then arepm « createREP(arept, aregm.hop)

tecy. AADP_REP
" Update; REP table

timeout:
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REQTTL>1 AND mm,’;ém

Amicus Flag: faise _ ==
s e R REQ_TTL<=1 i REG

recu: AADP_REQ

update: REQ table
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send: REP
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areptentry | ASAILET — 7 VLo N1
activeflag S =FDT 75177957
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send arepm
if aregm.hop > 1
then aregm « createREQ{areqm)
send aregm

if receiving arepm
then updateREP(arepm)

if timeout et in each aregtentry and areptentry
then delete aregtentry and areptentry
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create REQ(areqm)
if aregm.hop > 1
then aregm.hop < aregm.hop — 1
else aregm.hop < reghop — 1
add oid to aregm
aregm.len < aregm.len + 1
return aregm
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update REQ (areqm)

if aregm.idj., is already in aregt

then add record field [rtime, soc] to areqentry
else add areqentrylaregm.idien, false, rtime, soc] to

reqt
return aregentry
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id | amicusflag} rtime | soc
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create REP (arept, areqm)
add tupleloid, 0] to arepm
foreach areptentry in arept
if (areptentry.hop < aregm.hop)
then add tupleareptentry.tid, areptentry.hop)
return arepm
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update REP(arepm)
foreach tuple[tid, hop] in arepm
if tid and pid is already in arept
then update utime to areptentry
else add areptentry(tid, pid, arepm.hop + 1, utime]
to arept
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