
Reduced data amounts enable more
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How voluminous is a state-of-the-art coupled            
Earth System Model Simulation (5km, 5yrs,                    
3-hourly output) (using loss-less compression)?

~480TB per simulation
Scientific projects can easily produce around 10    
simulations and keep them on warm storage for 
analysis, e.g. during hackathons:

~5PB per compute project
Multiple of such projects work on a single HPC infra-
structure at the same time:

~20-30PB just for high-res simulation data 
on one infrastructure

At the same time, prices per unit of compute 
infrastructure have stopped decreasing and are even 
increasing, leading to less available storage per FLOP 
given that the investment budget is constant

Backdrop Data compression to the rescue?
Current ESM projects already utilize
application-side lossless compression
techniques, which help reduce storage space
by roughly 40-50% (about factor 2 
compression).

An openly accessible Jupyter-based online laboratory for
testing lossy compression techniques on ESM output datasets

Impacts on HPC design 
decisions
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GB / FLOP Evolution at DKRZ
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Source: DKRZ homepage, https://www.dkrz.de/en/systems/historie/computer-history-at-dkrz-1?set_language=en

Lossy compression offers the potential 
for higher compression rates (up to
factor 1000), without access penalties
for data retrieval. 

https://compression.lab.climet.eu/, currently offering compression testing for 7 lossy compressors

vs
Business as usual Adoption of lossy

compression at 
scale

Every year marks the acquisition of a new HPC system at DKRZ 

Given investment amount were constant
(dEUR / dt = 0) more powerful systems
enabling exciting research could be
acquired

Normalized 
compression ratios 
and errors of seven 

compressors 
available in the online 

compression lab 
applied to multiple 
variables taken from 

standard ESM 
output (EGU25-

15912 in ESSI1.6)
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