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Abstract  Spectrum fragmentation has become a primary factor that affects spectrum utilization in elastic optical
networks. To reduce the spectrum fragmentation rate, effective measurement of the spectrum fragmentation is necessary.
Thus, in this study, a time-frequency fragmentation-aware model is developed based on a detailed analysis of the
generation mechanism and probability of fragmentation resources, and a spectrum allocation algorithm is proposed to select
the spectrum with the least degree of fragmentation for connection requests. Simulation results show that compared with
the contrast algorithm, the proposed algorithm can reduce the service blocking rate and improve spectrum utilization while
effectively reducing the spectrum fragmentation rate.
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Tablel Algorithm flow

Spectrum allocation for time-frequency

fragmentation aware algorithm

Input:arriving connection request R,(s, d, b, ty, te)

Output: spectrum allocation

1) Plan £ shortest paths as P with KSP algorithm for
connection request R

2) For path P, from j=1 to j=4 do

3) For link L form ;=1 to i=/do

If available block can be found for connection request R

4) Compute number of FSs and HTSs requested by connection
R using Eq. (1) and Eq. (3) respectively

5) Find available blocks B, in link / of P,

6) For available spectrum block B, from i=1 to i=s

7) Compute time domain fragmentation metric and frequency
domain fragmentation metric using all available bocks in link
lusing Eq. (4) and Eq. (5)

8) Compute probability of time domain and frequency domain
fragmentation using Egs. (6) ~(9)

9) Endfor

10) Finally, value of this position is calculated according to

Eq. (10) and stored in value set F

11) Break

12) Else

13) Find next path

14) If j==4

15) Break request

16) Break

17) Endif

18) Endif

19) Endfor

20) Endfor

21) Get minimum of F, find corresponding spectral position;

finish spectrum allocation
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