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Abstract: This paper proposes CET, a community based event transmitting protocol in publish/subscribe system
for Delay" Tolerant Sensor Networks (DTSN). The core idea of CET is that event transmitting is based on
communities which are formed by sensors in the network according to their connectivity. CET consists of two key
components data transmission and queue management. In data transmitting, not only events are transmitted to
mobile subscribers as best as possible, some events in subscribers are also retransmitted to sensors in community,
for enhancing the data delivery ratio. The queue management employs both the event survival time and the
successful delivery time to decide whether the event should be transmitted or dropped for minimizing the
transmission overhead. Simulation results have shown that the proposed CET achieves a higher event delivery ratio
with the lower transmission overhead and event delivery delay than DG (direct gathering protocol).

Key words: DTSN (delay tolerant sensor network); event transmitting; publish/subscribe; community; queue

management
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Fig.1 Illustration of the network model and communities
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1 aljl«<Cj; /la[j] keep the currentvalue of G

2 if (Receiving a NEW_SELFGENERATE_EVE m from node /)

3 R0

4. else

5. if (receiving a DATA_ FOWARD_EVE m form adjacent node n to node j)
6 &=

v else

8. if (receiving a SELF_BACK_MSG from node j to node j)

9. er=gr

10. end if

11.  For (m=1; m<K; m++) //m represent events maintained by sensor j
12. while (m is in the queue of node j)

13. gl =&rtt

14. end while A
15.  end for

Fig.5 Pseudo-Code of updating the survival time
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Event queue of a sensor node
!

Fig.6 " Sequence of events in the memory queue of sensor
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(1) WL 2. P38 4L 40 RERE (RN F4F 57 3 B AR RSP A4 43R 3 ANy b AT P RE Hh A
(2) WEFEASTR] 512 56 2 B0} 9 Fh Bl iU I 7 A= 1 5% 0 5
(3) M HTELEL CET M DG (1) M 48 75 fir, N B AK B FE I T HEA T B L 00 #

4.1 FEINE

FERLIL S I0 o BT AR s 9 ™ AR A SR S A B LU PR {4 =01, 40=00 1, J0H 40,4,
N J& PRI A4 B 00 22 J T [0, 10T PRI AT: T B B M0 g ST ) 3 FROAT B 4 1 0 SR Ay <oey HL Ap<oey™ LA ey vy AT FE
F )8 1[0, 101X TR IR AT R AR B AR 5 A, A~ 38 A i P S 20 (K0 0 SR 17 SCRIR (18 TR 373k AR Al STk [18], 1B
B LR A I R AT IR A T ke ADFETE SN g, T BE ny, B 268 0 B IS BRI
HRCRN A IF HAR R e O R AT B E BCR O B, B 9 2% 1 2 SR AR R 2h R e SN

B s A St R Bl 7 A T R ARG - 22 A I [ [ B 2 100s PRI TFAR SR, B 2647 58 24 10K bps, 4541
FREEIN R A 2 /NI, JF R SCRERSAULE BEK 5 5 2008, e I8 1 sl AN P77 AL AR AT 2 0 LA 00 6 280 LKA I () B
AE IR LEUT IS 25 RAUREF 5] U152 100 YOS SR 45 4L (1 5 1.

Table 1 Simulation parameters
F1 BHUSH

Parameter Default value

Network size \ 200x200
Number of grids 15%x15
Number of sensor node 100
Number of subscribe node 10
Initial energy of each sensor node (J) 10J
Size of each event (bite) 250bits
Number of events successfully transferred per second 20
Eotee 50nJ/bit
& p 10pJ/bit/m’
& mp 0.0013pJ/bit/m*
Speed of subscribe node V (m/s) 0~5
Pause time Tpause (s) 0~120
Maximum queue size of sensor 200 events
Value of a 20
Maximum delay tolerant value £ (s) 2000s L
Threshold value 6 (J) 5
Value of y 4

4.2 TEBERTEL \

BOAZHOT U vk e LU LR 2.0] LA HH AP D80T CET A% 4 by 38 85 8, 1L BT 91%, 3283 e T
DG i3, 5Lt LA S 10 S 00 i e 3t DR SR8 S 0T ) 2 T Ao 38 I, FRAT TR T A A 1 A S 4 SR s LA
ST RE ML AR DA A P9 i A A Sl 1 i 2 B SRR, OF B PRI IR SRSt R T 2 10 v S A%, DX e A 19
A i P A v L O W DA A i PO A AR, IR B T 47 %, 3 DR R AR B CER HAC BE BT
9 37 328 2y ) FEA A T 25 1 5 P00 005 35 T PR B A A et 1 7 2 10 50008 A B A S B 80, 1 A e AN 5 4T )
R PR A SRS 1 g (0B ) 7K I AN

"Table 2 Simulation results comparison with default parameters

R2 NS HCR s R

Delivery ratio (%) Average copies for each event Average delay (s)
CET 91.0 5.5 193.8
DG 47.0 75.9 615.5
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Fig.8 Impact of subscriber’s moving speed
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Fig.9 Impact of sensor node density
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Table3 Network life with default parameters
R3 ASECN KIS i

4 CET DG
Network lifetime (day) 2.57 6.04
g Delivery ratio (%) 91.0 47.0
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