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Lossy compression algorithms are incredibly useful due to powerful compression results. However, lossy
compression has historically presented a trade-off between the retained precision and the resulting size of
data compressed with a lossy algorithm. Previously, we introduced BLAST, a state-of-the-art compression al-
gorithm developed by Accelogic. We presented results that demonstrated BLAST can achieve a compression
factor that undeniably surpasses compression algorithms currently available in the ROOT framework. How-
ever, the leading concern of utilizing the lossy compression technique is the delayed realization that more
precision is necessary. This precision may have been irretrievably lost in an effort to decrease storage size.
Thus, there is immense value in retaining higher precision data in reserve. Though, in the era of exabyte com-
puting, it becomes extremely inefficient and costly to duplicate data stored at different compressive precision
values. A tiered cascade of stored precision optimizes data storage and resolves these fundamental concerns.

Accelogic has developed a game-changing compression technique, known as “Precision Cascade”, which en-
ables higher precision to be stored separately without duplicating information. With this novel method, vary-
ing levels of precision can be retrieved, potentially minimizing live storage space. Preliminary results from
STAR and CMS demonstrate that multiple layers of precision can be stored and retrieved without significant
penalty to the compression ratios and (de)compression speeds, when compared to the single-precision BLAST
baseline.

In this contribution, we will present the integration of Accelogic’s “Precision Cascade”into the ROOT frame-
work, with the principal purpose of enabling high-energy physics experiments to leverage this state-of-the-art
algorithm with minimal friction. We also present our progress in exploring storage reduction and speed per-
formance with this new compression tool in realistic examples from both STAR and CMS experiments and
feel we are ready to deliver the compression algorithm to the wider community.

Significance
Lossy compression algorithms are incredibly useful due to powerful compression results and represents the
next evolution in the HEP/NP IO workflows for extreme space saving. Precision cascade is a novel technique
that targets the primary concern of lossy compression (that too much precision is lost), by enabling higher
precision to be stored and retrieved later on, without duplicating data.

Track 1 encompassing Computing Technology for Physics Research and architecture seem suited for our
abstract.
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