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Abstract: This paper proposes a new flow table compression algorithm to tackle the problem of
increasing flow tables in software-defined network and low storage efficiency, thus improving the
storage capacity of SDN switches. Firstly, the conventional prefix coding algorithm is analyzed.
The results show that the highest significant bit of the string is incremented after the
exponentiation range value of 2 is encoded, and that the remaining low bits are wildcards.
Secondly, the range field in the flow table is divided according to the exponential power of 2 to
obtain multiple range fields. Using the highest bit and wildcards, only one table item is used to
encode the exponential power range field of 2, and other range fields are prefix encoded. Finally,
the coding results are stored in different ternary content addressable memories for classified
storage. According to the simulation results, compared with the existing algorithms, the
proposed method realizes higher update speed and lower worst-case expansion ratio on the basis of

being independent of the content of the flow table. In addition, it can reduce the number of table
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items by 86% and 83% on average after the firewall type rule set is coded. The range value

storage based on the proposed method requires no additional bits, realizing the optimal use of

storage space from a more fine-grained level, which has good application prospects.

Keywords: software-defined networking; ternary content addressable memory; range coding;

flow table
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Table 1 PE encoding result of range [ 2,64 ]
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[2,64] 000000000000001 *
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[2.64] 0000000000001 %%
[2,64] 000000000001 %%
[2,64] 00000000001 3%
[2,64] 0000000001000000
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4. for all 7 from W—1 to ¢—1 do
5.if i=qg—1 then

6.s.append(‘ % 7)) {‘ % " Jy i@ ELLT )
7. else

8. s.append(‘07);

9. i——;

10. A p BEEFAF A 170 22 1 e IR A
L NFAT R g— 2 02 0 A7 3l P 3058 X5 p fir




190 [ii]

T NI

K
»
&2

HE
K

I 56 &

HFE 0 1 AR TN *
12. for all ¢ from ¢—2 to 0 do
13.if i=p then

14. s.append(‘17)
15.  else

16. s.append(‘ % 7);
17. i

18. return s;
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4. for all i from W—1 to 0 do
5.if i=y then
6. k.append(‘1”)
7. for all j from y—1 to 0 do

8. k. append(* % 7)
9.  j——

10. break

11. else

12.  k.append(‘0”)
13. i——

14. return k;
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Fig. 6 Bit number ratio on either port
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