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Puvf,c ' in scientific and engineering.
Se lﬁ N <10% of:elements are non -zero.

si_q Eage & computation minimised by
onsidering only non zero elements.

t_orage formats exploit dense patterns in
sparse matrices (& symmetry if present).

ANon-zero element values a;, andindex //
must be stored, or computable.
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AISHOtmance is memaory bandW|dth
Jummr f;'often achieving <10% of ' peak.

e M eason Indirection & poor locality.

—:,,,2"' Cerbated by multicore architectural
~ trends.

ASparsﬂy patterns are often dynamically
transformed In a systematic fashion by
iterative solution methods.
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760760 5376 entries 5739 nanzero —2.19e+08
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Figure 1: An exarnple sparse matrdx A stored using CSR.
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e Im,th)' e ocality & ILP, blocklng Spar3|ty,
JLBOP

e rdum., chlcal storage exploiting dense sub-

:;F tnx blocks, triangles. Duff, Bik et al.
‘_ Index/value compression: Kourtis et al.

AFPGA hardwarestreaming compression,
decompression of custom storage formats.
Moloney et al.
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Wallie optimisations, freguent values,
value ranges (reduced-bit width).

S Parti tition/classify matrix into dense nested
~ Stora age formats, statically/iteratively.
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; Each sub-matrix can have its own
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~ encoding, set of descriptors.

APrototype In software (commodity PCSs)
/hardware (FPGAS using SystemC
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