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Abstract: Large-scale data processing has caused a surge in traffic within distributed systems. To
address the limitations of traditional network flow rule compression methods, such as low
compression rates and poor network processing efficiency, a flow rule compression algorithm
based on in-network computing was proposed. The core of the algorithm lies in leveraging the in-
network computing technology to compress rules for improving network forwarding efficiency.
The problem of overlapping rule ranges through flow rule deduplication was solved; a union-find
compression method was designed to efficiently generate expression rules. Finally, the
expression rules were unloaded to programmable switches to accelerate traffic forwarding.
Experimental results show that compared with traditional compression algorithms, the proposed
algorithm improves network processing performance by 40%~60% and achieves a rule
compression rate of 99. 8%.
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FRC algorithm framework
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8) if R[t].m[i]=1:rt.Right=new Node,
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9) if R[t].m[i]=*:rt.Left=new Node,
rt.mark=0;

10) ek B A A1 S

11) end for

12) end for
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Fig. 5 Performance comparison of three compression
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Table 2 Comparison of three compression algorithms in compression rule count and compression rate

iR BUEK DATE oA FRC
W% RHRCR%  HUIWEUS JR4FRCR/%  HNEU%  R4R CR/%

ACL-1 2007 5721 97.4 33156 83.5 424 99. 8
ACL-2 2007 5543 97.2 31174 85. 4 416 99.8
FW-1 2077 8 826 95.6 34102 82.9 517 99.7
FW-2 2077 8924 95.5 34 678 82.7 528 99.7
IPC-1 2077 6 872 96. 6 33679 83.2 443 99. 8
IPC-2 2077 7023 96. 4 32786 83.6 456 99. 8
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Fig.6 Time consumption comparison of three
algorithms in compression rule sets
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Table 3 Comparison of switch TCAM memory occupancy rate after rules updated by FRC %
RN 5 L 0.1% 0.5% 17% 2% 5T14% 107 5%
100% R 1.2 6.0 12.1 22.3 57.6 100
50%R,50%ExpR 1.1 5.7 11.5 21.5 55.3 100

100% ExpR 1.1 5.6

11.3 21.1 52.4 100
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