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Data Explosion is Occurring Everywhere in DOE

Genomics
• Sequencer data volume increasing 12x over the next 3 years

• Sequencer cost decreasing by 10x over same time period

High Energy Physics
• LHC experiments produce & distribute petabytes of data/year• LHC experiments produce & distribute petabytes of data/year

• Peak data rates increase 3‐5x over 5 years

LCLS: 18 TB/day, order  of 

Light Sources
• Many detectors on a Moore’s Law curve

• Data volumes rendering previous operational models obsolete

magnitude increase next decade
Upgraded ALS: 10 TB/hour, order 
magnitude increase next decade
SNS: 90 TB/day at full operation
NSLS-II : initially 100 TB/day, full ops 

Climate
• By 2020, climate data expected to be hundreds of exabytes or more

increases by factor of 5 in

2

• Significant challenges in data management, analysis, and networks
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Dimensions of the Data ProblemDimensions of the Data Problem

• All of the exascale hardware trends impact data-intensive science    
(in many cases more than compute-intensive applications) Square 
Kilometer Array in Australia needs 100 MW for compute infrastructure;

• Leverages investments in exascale to maximize impact on the 
Science missions;

D t f i t t till 18 24 th d bli b• Data from instruments still on 18-24 month doubling because 
detectors on CMOS feature size path;

• Significant hardware infrastructure needed to support this, which 
probably will not be replicated at users’ home institution (i.e. launching 
a petabyte file transfer at a user’s laptop is not friendly).
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Current ASCR Data ActivitiesCurrent ASCR Data Activities

• SciDAC SDAV;

• Mathematics of Large Data;

D t I t i C d i l d f 2013• Data Intensive Codesign planned for 2013;

• Data Portfolio in Computer Science; and

• Workshops• Workshops

Data and Communications in the Basic Energy Sciences

GEANT4 Workshop with HEPp

Esnet Requirements workshops

NERSC Requirements workshops
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In a Nutshell

Big Compute

Big Data 
for DOE

What part of Big Data apple 
should/must DOE bite off?

What is intersection of research 
needed for exascale compute and 

exabyte data?
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