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Algorithm 1 FJHIEE T7 7k

Algorithm 2 #I#ifzE 27 =V

Require: A query condition and,q.

Require: A query condition and:

Ensure: Data items withk,,., highest scores and positions of Ensure: Data items withk highest scores

nodes

: M. broadcastd M

. if Node, M, receivesl M then

if Receives firsthen
Stores the information ohM
Sets a query timer

© ® N R wNR

[N
IS4

posed in [8]
11:  if Communication range af/,. is not coveredhen
12: Broadcastd M

13: Sets a reply timer

14: else

15: Sends a reply message to its parent
16:  endif

17: end if

18: if M, expires its reply timer and has no children receives
replies from its all childrerthen

19: Sends areply message to its parent

20: end if

21: if M, receives replies from all its childrehen

22:  Starts distributing the collecting information by using the

location-based flooding
23: else ifmazx wait has passed from sendidd/ by M. then
24: M. broadcastd M again
25 end if

AT T — X OFMEIRET D Z LN TERWIZD, 5
FERRMANTD. 7, BRI =) TIE, 7 U BITHARN
REFT DHENIRE S NDDOEH T, listy ZUTT 5.
WIZ, BEIIMNMESX—RAT T T 4 72N DDICR LT,
AIE ATV, iU, #EE, TILAKRE < hoT 7
W, fiEXR—RAT T T4 T EEIRENH DD LT,

BT, TTIL2A 1 ThdH7ed, HOWERRn. 207D
A=Y A XEREICRELTDH L2l <ol (i

THROWE 21T, Ikl %L, BEREME LT 57
WIZTTL R ET 52, #iE T ThRy (TTLIEEICD) .
g, BN EEOT =22 OWMAP LB T 5700, B
K OBIEO MR AR A TE DRV BLESGT 5720 TH 5.

4.3.1 Expanding ring%

P2Px v hU—271281} %, Expanding ring%ix, CHk([7] ©
MEINTEY, ERIGREE RN 5720, TTL 2Rzl
WIS TWL . K3 % Expanding rings T, #ISi#%E%R 2
TUDTIL % LIZHE, BLUOHMRKZ7 =Y O TTL X, #iFE
O7TYVOTTL X0 LEMSEle 5. 2ol Bl
THDHN, BRIET —FWER/NIT LI ENTE, =3y
FHIBIC R TH S, L, BEREENDRVGA, B

Calculates communication range of neighbor nodes //Pro-1io:

1: M, broadcastg'Q

2. if Node, M, receivesF'@ then

3:  Stores the information oR'Q
4:  Sets areply timer

5. end if

6: if M, expires its reply timethen
7

end if for Replicasd; held by M, that are not includedist,; and
UpdatesS.S and neighbor nodes are not overheardo
end if 8: rd < rd Ud;
. if M, expires its query timethen 9: end for

Sends a reply message to the query issuer
11: end if

12: if M, overhears a reply messatien

13:  Storesrd.

14: end if

15: if My acquires the top-k resutien

16:  Query is over

17: else if M, wait a maximum reply timethen

18:  Stores the number of nodes replied for the bundling method

19:  Goto Algorithm 3
20: end if
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Algorithm 3 %7 =V

Require: ldentifiers of demand data items
Ensure: Demand data items

1: M, broadcast()

2: if Node, M, receivesR(Q then

3. if Receives firsthen
4 Stores the information oRQ
5: Decrease§T'L by 1
6: if Has demand data itentisen
7 Sends a reply message to its parent
8 Demand data items- demand data itemsrd
9

: end if
10: if 7T L > 0 and demand data item& NULL then
11: UpdatesRQ
12: Sets a query timer
13: end if
14:  end if
15 Updates neighbor node
16: end if

17: if M, expires its query timethen

18:  Calculates communication range of sender nodes
19: if Communication range af/, is not coveredhen
20: BroadcastQ

21: Sets a reply timer
22:  endif
23: end if

24: if M, receives a reply messaten
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iR s = Y 36+ - i3
LACMA 2813527 40
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25:  for Reply data itemsd; are not sent to parent node, and are T, i3 1%, FMEZ =V IZEENDERT —Z OFBTFIE, ia

not overheardlo

26: rd < rd Urd;

27:  end for

28: if rd + NULL then

29: Sends a reply message to its parent
30: endif

31: else if M. overhears a reply messatjen

32:  Storesrd

33: end if

34: if M, acquires the top-k resutien

35.  Query is over

36: else if M, expires a timer determined based on Tifien
37.  UpdatesRQ

38: M, broadcastRRQ again

39: end if
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