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Motivation

» Data collected from HL-LHC will strain storage capacity

» There is a hard limit to how much we can shrink data via lossless compression




What is data compression?

» Compression is a technique that allows us to store the same amount of informati
bits

» In the context of floating-point data:

» In the standard encoding for floats, each float is 32 bits, or 4 bytes

» In a sequence of compressed floats, the average bits/value is <32




Lossless vs Lossy compression

» Lossless compression
» Original data can be recovered exactly from compressed data

» Major trade-off is compression ratio vs computation
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» Lossy compression refers to
» Data is permanently altered by the compression process

» Additional trade-off: compression ratio vs distortion rate
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» Developed from 2016 at Argonne National Laboratory
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» Ability to compose a custom compression pipeline
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Methodology

collision data. CERN Open Data Portal. DOI:10.7483/OPENDATA.ATLAS 4ZES.DJHA

» Dataset:

» DAOD_PHYSLITE.37019878 e T ) e Ty Cyrommmn
» 21 files
» 13.4GB

» Data size for each branch ranges from 0.27 - 10.14 MB
» Branches:

» AnalysisJetsAuxDyn.pt or “Jet pt”

» AnalysisJetsAuxDyn.phi or “Jet phi”

» AnalysisJetsAuxDyn.eta or “Jet eta”




Methodology

» Bit truncation
» Truncate floats to have < 23 mantissa bits
» 16, 15, 14,13, 12, 11,10, 9, 8
» Compress truncated floats with zlib at level 5

» SZ3
» Lossy algorithms

» Lorenzo predictor, regression
» Lorenzo predictor, interpolation
» Interpolation predictor
» No predictor
» Absolute error bounds:
» 1,0.75, 0.5, 0.25, 0.1, 0.01, 0.001, 0.0001, 0.00001, 0.000001




SZ3 Performance Overview

» Observation 1: SZ3’s
performance depends

Compression Ratio vs Input Size for Jet pt

For compressor configurations resulting in mean relative pointwise error of < 1%
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Distorted data: Jet pt
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Distorted data: Jet phi

Distorted Jet Phi Distributions for DAOD_PHYSLITE.37019878._000009.root.1
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Distorted data: Jet phi
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SZ3 vs Bit Truncation: Distortion

Compression Ratio vs Data Distortion for Jet pt
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SZ3 vs Bit Truncation: Distortion

Compression Ratio vs Data Distortion for Jet phi
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