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Problem addressed

e Given an m X n matrix A and N vectors x1,...,x N, we want to compute
y1 = Axi,...,ynv = Axy using K servers.

Performance metrics
e Communication load: Average number of messages sent over the network

e Computational delay: Average overall runtime of the computation
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In general

e Introduce redundancy by encoding the input matrix A.

e Each server is given more work. However, this may still lower the
computational delay!
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e Partition A into T disjoint submatrices and apply smaller MDS codes to
each submatrix,
P

C = ‘I’BD(;A, Wepc =
Pr

Outcome
e No impact on the communication load or the computational delay of the
matrix multiplication up to a given 7.
e Overall computational delay is lower than that of the scheme by Li et al..
e Larger T' may reduce computational delay further at the expense of higher
communication load.
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Optimal Assignment

Theorem

e Up to a given number of partitions 7', the
e communication load, and the
e computational delay of the matrix multiplication, i.e., not taking the
decoding delay into account,

e of the BDC scheme are equal to those of the scheme by Li et al..
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Optimal Assignment

Theorem

e Up to a given number of partitions 7', the

e communication load, and the
e computational delay of the matrix multiplication, i.e., not taking the
decoding delay into account,

e of the BDC scheme are equal to those of the scheme by Li et al..

The overall computational delay of our scheme is much lower than that of the
scheme by Li et al. due to its lower decoding complexity.

Coding for Distributed Computing | Albin Severinson, Alexandre Graell i Amat, and Eirik Rosnes 12/14



Conclusion Si mul@—l | b

Conclusion

Take-home message...

e The delay of the scheme by Li et al. is dominated by the decoding delay.
Our scheme addresses this issue with little to no impact on the load.
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Conclusion

Take-home message...
e The delay of the scheme by Li et al. is dominated by the decoding delay.
Our scheme addresses this issue with little to no impact on the load.

o = 40% reduced delay over the scheme by Li et al. for a matrix with
6000 rows and columns with no impact on load.
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Conclusion

Take-home message...

e The delay of the scheme by Li et al. is dominated by the decoding delay.
Our scheme addresses this issue with little to no impact on the load.
o = 40% reduced delay over the scheme by Li et al. for a matrix with
6000 rows and columns with no impact on load.
e > 90% reduced delay over the scheme by Li et al. for a matrix with
134000 rows and 10000 columns with < 1% increased load.
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Conclusion

Take-home message...

e The delay of the scheme by Li et al. is dominated by the decoding delay.
Our scheme addresses this issue with little to no impact on the load.
e ~ 40% reduced delay over the scheme by Li et al. for a matrix with
6000 rows and columns with no impact on load.
e > 90% reduced delay over the scheme by Li et al. for a matrix with
134000 rows and 10000 columns with < 1% increased load.

e Full version of the paper will soon be available on arXiv.
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Conclusion

Take-home message...

e The delay of the scheme by Li et al. is dominated by the decoding delay.
Our scheme addresses this issue with little to no impact on the load.
e ~ 40% reduced delay over the scheme by Li et al. for a matrix with
6000 rows and columns with no impact on load.
e > 90% reduced delay over the scheme by Li et al. for a matrix with
134000 rows and 10000 columns with < 1% increased load.

e Full version of the paper will soon be available on arXiv.

e Encoding delay, LT codes under inactivation decoding...
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Conclusion

Take-home message...

e The delay of the scheme by Li et al. is dominated by the decoding delay.
Our scheme addresses this issue with little to no impact on the load.
e ~ 40% reduced delay over the scheme by Li et al. for a matrix with
6000 rows and columns with no impact on load.
e > 90% reduced delay over the scheme by Li et al. for a matrix with
134000 rows and 10000 columns with < 1% increased load.

e Full version of the paper will soon be available on arXiv.
e Encoding delay, LT codes under inactivation decoding...

e LT codes may reduce delay further at the expense of increased load.
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Conclusion

Take-home message...

e The delay of the scheme by Li et al. is dominated by the decoding delay.
Our scheme addresses this issue with little to no impact on the load.
e ~ 40% reduced delay over the scheme by Li et al. for a matrix with
6000 rows and columns with no impact on load.
e > 90% reduced delay over the scheme by Li et al. for a matrix with
134000 rows and 10000 columns with < 1% increased load.

Full version of the paper will soon be available on arXiv.

Encoding delay, LT codes under inactivation decoding...

LT codes may reduce delay further at the expense of increased load.

Slides and code on Github: github.com/severinson/coded-computing-tools
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