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Trends in bandwidth

Source: The Consequences of Infinite Storage Bandwidth, SanDisk, Allen Samuels
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Reading data into Pandas

Source: Efficient DataFrame Storage with Apache Parquet, JDA Tech Blog, Uwe Korn

~2 GB/s

~0.6 GB/s
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Field Programmable Gate Array?
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Scoping the project
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1) Both Parquet and Arrow are columnar formats
2) Parquet files can be split into parts
3) Arrow data is accessible to multiple language runtimes
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Apache Parquet

Source: parquet.apache.org
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High-level architecture
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Performance for plain encoding (uncompressed)

Single ParquetReader
Implemented on XCVU9P

● Area utilization
● CLB 3.14%
● BRAM 1.78%

● Estimated power usage
● ~1 W
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Giving the FPGA something to do
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Delta decoding
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Performance with delta decoding

Single ParquetReader implemented on XCVU9P
● Area utilization

● CLB 3.20%
● BRAM 2.85%

● Estimated power usage
● ~1 W
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The future

SNAPPY decompressor
up to 10x speed-up

More functionality
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Conclusion

● 1.75x speed up shown for delta encoding

● Single ParquetReader uses only 3.2% of CLBs

● Promising future with decompression hardware
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