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ABSTRACT

Time sensitive traffic refers to traffic that meets requirements such as low jitter, low packet loss rate, and
low delay in transmission and reception. To meet these requirements, it is essential to find the optimal
transmission path within the network. In this paper, we construct a network in the form of Software-Defined
Network (SDN), and through it, we enable control with a global perspective on the network. Next, we propose
an algorithm to explore the optimal path for time sensitive traffic transmission using genetic algorithms (GA). In
addition, it was confirmed that this algorithm showed very high efficiency in terms of time while having the
level of accuracy of the actual optimal path derived by searching through dynamic programming (DP). Finally,
when the path found through this algorithm is applied to the SDN topology, it was confirmed that the jitter,

packet loss rate, and delay are significantly lower than that of the transmission path provided by the controller.
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Algorithm 1. Processes of the algorithm

Algorithm 1: Processes of the algorithm

Inputs:

G : total number of populations

N : number of chromosomes per population
p; : mutation probability

Py : kth population

Sk : costs of chromosomes in P

P, : kth chromosome in a population

P.nita : result of the crossover operation
Prutation : result of the mutation operation

Outputs:
P* : optimal path
C* : minimal cost

Steps:
1. INIT C* = infinite value
2. fork=1to G do
3. SET P, = kth population
4. Get the costs of chromosomes in Py:
for chromosome in P, do
Cyx = get k" chromosome’s cost
Sk.add(Cy)
end for
5. Update minimal cost if needed:

if min($y) < C* then

C*=min(Sy)
P* = argminpep, (Si)
end if

6. selection operation:
Pry1 = selection(Py,)

7. crossover & mutation operation:
while length(P, 1) # N do

select 2 chromosomes : Py, P,

Pehita = crossover(Py, By,)

Pr+1-add(Penirg)

with the probability of p; do
Prutation = mutation(Pepirq)

Pr+1-add(Pryeation)
end while

8. end for
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Algorithm 2. A random path generation

Algorithm 2: A random path generation

Inputs:
P; : current path

Outputs:
P :anewly generated path

Steps:

1. INIT i =length(P;)

2. while P; # dst vertex do

3. if nodes connected to P, = @ then

P, =NONE
end if
4. for node in nodes connected to P;

if NOT node € P,
P;.add(node)

end if
end for
5. i=i+1
6. end while
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Table 1. Path accuracy of the proposed algorithm
Algorithm
Accuracy
Topf)logy DP GA (%)
size (proposed)
10 6.3 6.75 92.86
30 7.7 8.3 9221
50 9.9 9.9 100
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Table 2. Time efficiency of the proposed algorithm

Algorithm
Efficiency
Topology DP GA (%)
size (proposed)
10 3.43 1.19 65.30
30 114.68 391 96.59
50 9770.35 5.17 99.95
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Fig. 9. Comparison of each performance indicator
between paths fwd and proposed algorithm
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