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Data Management for Climate Modeling

The Present and the Future




Climate Modeling and Its Data (1/4)
(the GFDL present)

Running Model

» (atmosphere, ocean, »

land, ice, etc...) -

200 50

144 X 90 X 2
360 X 200 X 50



Climate Modeling and Its Data (2/4)

(the GFDL present)

Post-Processing
- Software -

thousands
twice



Climate Modeling and Its Data (3/4)
(the GFDL present)

Tape Archive:

e Total sizenow~ = TB
e Disk bt 200

650



Climate Modeling and Its Data (4/4)
(the GFDL present)

Running Model Dost.p
(atmosphere ocean ost-Processing
land, ice, Software
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Climate Modeling and Its Workflow Control (1/3)
(the GFDL present)

Flexible Modeling System ( ) is a software framework for
supporting the efficient development, construction, execution, and
scientific interpretation of atmospheric, oceanic, and climate
system models

FMS Runtime Environment () is a toolset for managing
experiments from start to finish. This includes tasks such as
acquiring source code, compilation, launching jobs to run models,
and post-processing the output

Hierarchical Storage Management ( ) is a toolset for data
management which allows FRE to work uniformly and efficiently
with the data archive
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Climate Modeling and Its Workflow Control (2/3)
(the GFDL present)

The HSM consists of two tools — “ ”and “

- hsmget < hsméet
\ hsmput> o e hsm]_gut >
\

hsmget hsmput make



Climate Modeling and Its Workflow Control (3/3)
(the GFDL present)

The intermediate data storage (“ ”) is similar to cache:

v" Cache hits/cache misses -
v Temporal locality —
v Spatlal locality -
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= Climate Modeling on Gaea (1/3)
(the GFDL future)
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~~  Climate Modeling on Gaea (2/3)
(the GFDL future)

Running Model Post-Processing

on Gaea @ @ Software
@ ORNL @ GFDL

High-Speed Network

720 X 360 1440 X 720



Climate Modeling on Gaea (3/3)
(the GFDL future)
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_—— “Common Sense” Data Management (1/3)
(Multiple Copies of the Same Data)

o
laptop

List.doc List.doc




_— “Common Sense” Data Management (2/3)

(Single Copy of the Data) ; . ' :
Better...

Your laptop Your wife’s
List.doc laptop
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~— “Common Sense” Data Management (3/3)
(All Versions of Your Data Under a Single Roof)

List.doc - current version :
Your laptop . . . Your wife’s
List.doc - previous version laptop
List.doc - version -2

List.doc - version -3




- What Do Our Users Want? (1/3)

= Do they want to manipulate their data themselves?
= Do they care about physical location of the data?
» Do they care about data accessibility?
Do they want to be sure
To some extent...
Yes

Yes

Oh, yes... it’s a dream...




g What Do Our Users Want? (2/3)

Climate modeling data specifics:
=  Write - once, read — many times, update — never

»=  Most of the data are multidimensional arrays of real numbers
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What Do Our Users Want? (3/3)

Software technology to enable more intelligent data
management in distributed computing environment

Our choices:

Distributed filesystems? (Hadoop etc.)
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References:

http://gfdl.noaa.gov/fms - GFDL Flexible Modeling System (FMS)
http://datal.gfdl.noaa.gov — GFDL Data Portal
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