E Scientific Data Compression

Lawrence Ibarriaf, Peter Lindstrom*, Jarek Rossignact

TGeorgia Institute of Technology *Lawrence Livermore National Laboratory,

Scientific computing generates huge loads of data from complex simulations. We present an ongoing study about storing
structured floating point data compactly and efficiently without any loss. Our method compresses floating point-based
structured grids using a 3D progressive prediction, and a specialized floating point coder.
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Prediction is applied progressively onto the data. Data points are classified
into volume, face and edge points.
« Edge points are predicted using a cubic polynomial fitting.
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Predictors:

Dl SCUSS | on: Predictors can be classified as interpolating and extrapolating. The
Lorenzo predictor is extrapolating and uses a single resolution scheme.
Radial is an interpolating predictor that uses a progressive approach.
The main differences are:
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Radial is progressive and improves the
best result in a 13% average (up to a 30%).
We achieve a 4:1 lossless compression.

masks. There is room for improvement using variable sized
masks, as well as predictors of variable degree.

Predictors that have a 3D mask for all non-border points
have not yet provided comparable compression ratios.
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