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The covering radius is one of the parameters of linear codes used for error
detection, error correction, and data compression. Determining this parameter is
a computationally infeasible problem and for many classes of codes the covering
radius remains unknown. In [1] the covering radius R of a linear [n, k|, with
parity-check matrix H is presented as the least integer such that every column
vector in Fg_k is a linear combination of at most R columns of H. The vectors in
Fg*k are the syndromes of the cosets of the code. This gives a general algorithm
for calculation of R - generate linear combinations of L columnsof H, L = 1,2, ...
until all syndromes are generated. We have developed a parallel implementation
of such algorithm using MPI and master-worker strategy. There are two main
aspects of the implementation - the division of the workload and the mapping of
the obtained syndromes among processes.

Our approach to the division of the generation of linear combinations is to
define a special ordering V. of the vectors in [y with weight less than L. These
vectors define linear combinations of at most L columns of H. The main property
of the defined ordering allows every linear combination defined by a vector v;
to be obtained from the linear combination defined by a strictly smaller vector
v; using only a single vector addition. We want to generate the set VE and
the corresponding linear combination of the columns of H in parallel. For this
purpose we divide the ordered set in to subsets with close to equal cardinality.
Ranking and unranking algorithms are used to generate the starting vector for
each subset.

Regarding the mapping of the syndromes, we again use ranking and unrank-
ing functions. We need to communicate the newly generated syndromes amongst
processes. Here, we use the master-worker strategy. One main process keeps
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track of the syndromes, while the rest of the processes generate linear combina-
tions and thus syndromes. The main process, therefore, sends signal to stop the
computations when the covering radius is calculated. This approach is further
developed to minimize the overhead for the master. We developed an implemen-
tation with multiple master processes, where the set of syndromes is also divided.
Each master process tracks just a subset of the syndromes. This leads to bet-
ter scalability as seen on the experimental results. This approach would also be
better suited for distributed-memory systems.
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