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Why is serverless interesting for HPC?

SC, 2020 arXiv, 2017
On AWS Lambda, we can run by default up to 1000 concurrent functions, 

each with up to 6 vCPUs.
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❖We need high performance.
❖We need division of labor.

Collectives provide “division of labor: the programmer thinks in terms of these 
primitives and the library is responsible for implementing them efficiently”.

Sanders et al., “Two-Tree Algorithms for Full Bandwidth Broadcast, Reduction and Scan”, Parallel Computing 2009
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3 Both functions initiate a connection with the new information.
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Serverless Cloud: communicate through mediated and direct channels.

HPC System: map FMI calls to an existing MPI library.
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FMI Benchmark
- C++ functions, GCC 9.5
- AWS Lambda Functions with 2048 MB memory
- AWS ElastiCache Redis, cache.t3.small
- S3 with 20 ms polling interval

Collectives
- reduce and allreduce, adding one integer
- broadcast, 4 bytes
- scatter and gather, send 20,000 bytes
- scan, accumulating integers
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SIGMOD, 2021

K-Means Benchmark
- HIGGS Dataset, 1 MB per function.
- 10 epochs.
- Lambda functions with 1024 MB memory.
- DynamoDB with autoscaling.

K-Means Benchmark with FMI
- Direct TCP communication.
- Replace reduce algorithm.
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DynamoDB Cost = (Compute Cost + Storage Cost) * Time
FMI TCP Cost = (Compute Cost + Hole Puncher Cost) * Time
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