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Performance Evaluation of Finite Field Arithmetic
Implementations in Network Coding
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Abstract

Using Network Coding in P2P systems yields great benefits, e.g.. reduced download delay. The core
notion of Network Coding is to allow encoding and decoding at intermediate nodes, which are prohibited
in the traditional networking. However, improper implementation of Network Coding may reduce the
overall performance of P2P systems. Network Coding cannot work with general arithmetic operations,
since its arithmetic is over a Finite Field and the use of an efficient Finite Field arithmetic algorithm
is the key to the performance of Network Coding. Also there are other important performance
parameters in Network Coding such as Field size. In this paper we study how those factors influence
the performance of Network Coding based systems. A set of experiments shows that overall performance
of Network Coding can vary 2-5 times by those factors and we argue that when developing a network
system using Network Coding those performance parameters must be carefully chosen.
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procedure Base(a, b)
{
results = O
while (a != 0) {
if ((a& 1) 1=0)
results "= b:
overflow = b & 0x80:
b = 1:
if (overflow == true)
b "= Ox1d:
an=1
}
return results:

}

procedure TableLookup(a, b)
{
if (a==01lb ==0) return 0
s = logtable(a) + logtable(b) % Q' //Q=(Z=Z7}-1)
return exptonentiationable(s]:

}
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