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A Cluster-based Routing Method for Top-k Query Processing
in Mobile Ad Hoc Networks
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Fig. 1 Example of a cluster structure
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Algorithm 1 CHOOOOOODOODODOODODO

1: if M, is included as Query.Destc g then
2:  if M) receives for the first time then
3: parent < sender node
4: Record Query. RouteList
5: for i = 0 to Query.List}op.size-1 do
6: j < Query.Listpop[i].rank
7 if My.Listpop|j-1].hopCt<Query.Listpop[i].hopCt
and
Mp#jth data holder then
8: Mp’s searchRank < M,’s searchRank U j
9: else if M,,.Listpop[j-1].hopCt=c0 and
Query. Listp op[i]. hopCt=00 then
10: Mp’s searchRank < M,’s searchRank U j
11: end if
12: end for
13: if M,’s searchRank# () then
14: for ¢ = 0 to M,’s searchRank.size-1 do
15: j + M,p’s searchRankl[i]
16: Listpop < Listhop U (J, Mp.Listpop[j-1].hopCt)
17: end for
18: Broadcast query message
19: else
20: Send reply message to parent
21: end if
22: else
23: if  Query. RouteList|Query. RouteList.size-2]=nodelD
then
24: child < child U Query.Destcu
25: else
26: neighboring node < neighboring node U the last
node identifier in Query. RouteList
27: end if
28: end if
29: end if
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Algorithm 2GWOO0O0OOOOOOOOOOO

1: f00000000%

2: if M), receives for the first time from CH then

3: parent <— sender node

4: Record Query. RouteList

5: if Vi of 0 <4 <Query.List},op,.size,
Query. Listp op[i].hopCt<1 and
RankTable[Query.Listpop[i].rank-1].node ¢ Mp.Listcq
then

6: Destc py.candidate < 0
7 if M, is data holder then
8: Send reply message to parent
9: end if
10: else
11: Destc g .candidate <— M. Listcy - sender node
12: Set query timer
13: end if
14: else if M, has already received from CH then
15: Destc p .candidate — Destc p .candidate -
Query.Destc g
16:  if Query. RouteList[Query. RouteList.size-2]=nodeID
then
17: child < child U the last node identifier in
Query. RouteList
18: else
19: neighboring node <— neighboring node U the last node
identifier in Query. RouteList
20: end if
21: end if

22: /*00000000%*/
23: if query timer expired then
24: if Destcp.candidate# () then

25: Destcpy < Destcy.candidate
26: Send query message

27:  else if M, is data holder then
28: Send reply message to parent
29: end if

30: end if

@ : data holder

@ :cluster head, H&U
data holder A9V D3R

79 Y @: STURITHE
0« o —» B&RYTY
hopCt rank’ hopCt

1 G 1 0
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Fig. 2 Example of query routing
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Algorithm 3000000000

/00000000 */

: /* Cluster Head Procedure */

if neighboring node# () then
parent <— one of nodes included in neighboring node
neighboring node < neighboring node - parent
Send reply message to parent

else
nextCH <— RouteList[RouteList.size-2)
nextGW < original parent
Broadcast reply message

end if

: /* Gateway Node Procedure */

12: nextCH < parent

13: nextCH <« 0

14: Broadcast reply message

/400000000 */

if reply.nextCH is included in Listcy then
Send reply message to nextCH

else if reply.nextGW is included in neighboring node then
Send reply message to nextGW

end if

— =
= O

(1] ),»"'.:clusterhead
------- - @ : data holder

---- @ cluster head, BLU
data holder A5 D iR

\ @ vTusftER
O . HTuisE

03 bDOobobobooooooooo

Fig. 3 Example of reply in case of link disconnection
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*2 Scalable Network Technologoes: Creaters of QualNet Net-
work Simulator Software,
<URL: http://www.scalable-networks.com/>.
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