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Exploring Soft ECC D The Communication Chain

Growing interest for software Error Correction
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Recent Successive Cancellation soft decoders for Po- i
lar ECC codes strongly benefit from modern CPUs ca- = P-EDGE Generation Process

pabilities and SIMD units, open the way to a wide opti- = The set of the rewriting rules used by P-EDGE is shown Fig. 4: it enables to generate the source code of the
mization range. decoders. Electronics scientist can enhance this set.
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The Successive Cancellation (SC) decoding algo- | |
rithm: a depth-first binary tree traversal algorithm based
on 3 key functions:

Figure 4: Set of the rewriting rules (left); Example of the rewriting rules application (right)
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Binary compression is the key to generate high performance decoders. Fig. 5 presents an example of the
P-EDGE sub-tree folding technique used to reduce the binary size of the generated code (frame size N = 128).

Figure 1: Per-node downward and upward computations Figure 5: Uncompressed decoding tree (left); Compressed decoding tree (right)
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Figure 2: 32-bit floating point intra frame performance comparison: the two cross marks show state-of-the art performance e Software design, flexibility
results reported in [1] (left); 8-bit fixed point performance comparison: circles show P-EDGE results and triangles show our e Performance on par or exceeding state of art
former “handwritten” implementation results [2] (right).

P-Edge reconciles good programming practices

The P-EGDE exploration capabilities are demonstrated on Fig. 3: various optimizations can have different impacts
and performance!

on the performance depending on the code rate and the SIMD strategy we use.
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