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Performance Evaluation of Information Dissemination Protocol in WSNs Based on RS Erasure Codes
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Abstract In wireless sensor networks(WSNs), the energy supply, storage capacity and computation power of sensor
node are constrained. Furthermore, the irregular link and variable topology are common. Hence, it is difficult to design
and implement a reliable and energy efficient network protocol. Well-designed network protocol can not only reduce net-
work load, but also help to save energy of sensor nodes, therefore prolonging the network life, In this paper,an informa-
tion dissemination protocol based on RS erasure codes was proposed and implemented in TinyOS platform, which is a
widely used operating system in WSNs, We analyzed the performance of the protocol in theory for single hop case, and
we also made a performance comparison with flood information dissemination protocol in the TOSSIM. The simulation

results show that the proposed information dissemination protocol based on RS erasure codes obviously reduces the

Vol. 38 No. 10A

number of packets to transmit,improves the packet delivery ratio,and saves network energy consumption.

Keywords Wireless sensor networks, Information dissemination protocol, RS erasure codes
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CodeMatrix, DataMatrix, «««+-- ,CodeMatrix’ : defined before

N: threshold to divide message

M:message

receive_packet ; receive queue decode_packet: message decoded

Information Dissemination Protocol Based RS Erasure Codes
(1) Upon entering Encode Phase
if(TOS_NODE_ID = =S8ender) then
call Encode() and Send()
end if
(2) Upon entering Forward Phase
if(TOS_NODE_ID ! =Sender & & TOS NODE_ID ! =Receiv-
er) then
call Forward)
end if .
(3) Upon entering Decode Phase
f(TOS_NODE_ID ==Receiver) then
if( len(receive_packet) >>=k) then
call Decode()and clean up receive_packet
else
Store the message in receive_packet
end if
end if
/ * The following is for Encode * /
(4) Encode()
Initializing the message M
if len(M) > N then
divide M into blocks of length N

end if
Construct look-up table and index table
Construct the generator matrix CodeMatrix
Acquire EncodeMatrix by CodeMatirx multiply DataMatrix
/ * The following is for Decode * /
(5) Decode()
Construct part of the generator matrix CodeMatrix’
Derive DecodeMatrix by inverse CodeMatrix’
if(! DecodeMatrix)

return FAIL
end if
i=0
whilei ! =k do

if receive_packet->>id < k then
i is the original data packet
else
decode_packet=receive_packet * DecodeMatrix
++i
end if
end while
return SUCCESS
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