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Abstract

Elastic optical networks (EON) are a suitable and promising platform to address the
growing global traffic demand, and many researchers have conducted extensive studies to
improve parameters such as energy consumption and crosstalk in these networks. One of
the key challenges in flexible optical networks is spectrum fragmentation. To address this
challenge, two general approaches have been proposed: reactive and proactive. Multi-path
routing is one of the strategies under the reactive approach. In this strategy, the requested
spectrum of each demand is divided into smaller segments, and each segment is
transmitted to the destination via an independent path. While spectrum fragmentation in
such algorithms is significantly reduced, some existing algorithms fail to utilize the
available bandwidth optimally due to inefficient spectrum partitioning. This leads to
reduced bandwidth efficiency. This paper proposes a novel multi-path algorithm that fully
utilizes the available bandwidth. Simulation results demonstrate that the proposed
algorithm not only reduces the blocking probability of incoming requests but also
significantly improves bandwidth efficiency compared to similar approaches.
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19- Use slots 296 to 300 from core 1 and 2
or slots 297-300 of cor0

20- End IF

21- Remain_FS = remain_FS - S

22- End IF

23- End For

24- End For
25- IF(Remain_FS =0)

26- Fori=0 to C-1

27 Assign the found spectrum starting from Gap(i)
on core i to connection

28- Break

29- End For

30- Else

31- Block request

32- End If
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Input:
b: number of required FS by a now connection

C: number of considered cores
SBR[0]=2° , SBR[1]=2",...SBR[C-1]=2¢"!

Output: Connection setup

1- Fori=0to C-1

2- SBR[i]=2¢1

3- End For

4- Remain_FS =required F'S

5- For j=1tok

6- Path = get j-th path

7- For i=C-1t00

8- IF (Remain FS # 0)

9- Z = Int (Remain_FS/SBR[i])

10- S=Z x SBRJ[i]

11- Gap = Find-Smart-Free-Gap

12- If i =1 and Gap={}

13- Use slots 258 to 290 from core 0

14- End IF

15- If i=3and Gap={}

16- Use slots 291 to 297 from core 0
or use slots 288 to 296 from core 1 and 2

17- End IF

18- If i=4and Gap={}
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