Investigating performance of serialization methods for

B networked data transfer in HPC applications Georgia
Max Yang*, Thomas Stittt (Advisor) Tech

*Georgia Institute of Technology, TLawrence Livermore National Laboratory

Cluster-to-user data transfers present challenges with cross-platform endianness (byte-order) compatibility and handling a variety of numeric types, and may occur over suboptimal network links. Two serialization
ibraries, Protocol Buffers and Conduit, were selected for their ability to handle endianness and their cross-language support, and their performance in both size and speed was measured. It was found that the
throughput of Protocol Buffers was significantly more than that of Conduit while exhibiting less protocol overhead. Adding a compression stage after serialization dramatically reduced the size of messages on
certain types of data, but had some impact on throughput.
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Discussion

Protobuf achieves significantly higher throughput and less serialization overhead than Conduit. In
particular, Protobuf can achieve serialized/original data ratios better than 1:1 for integer data, due to
its variable-length integer encoding; however, this results in Protobuf having slower throughput for
iIntegers as compared to floating-point numbers.

» Tests conducted on Macbook Pro (Intel Core i7-4980HQ @ 2.8GHz, 16GB DDR3 RAM) The use of Zlib reduced serialized output sizes as expected, at a considerable cost to throughpuit.
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* Real-world data: time, time step, solver iterations Impact should be considered
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