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Wy is Farmilao so involyed:

Fermilab is the only United States National Particle Physics
Lab

® Our mission is to enable the US community to tackle the most
fundamental physics questions of our era

® Decades long history of accomplishments in Big Data storage,
management and access for Science.

® Experience Integrating and providing
the “Glue” for the Community across
the US Universities and other
laboratories for both national and
international programs.
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US rlign Energy Pnysics Program)

Built on:

Accelerators
Detectors
Computing



~1700 employees; ~$400M
DOE Funded with help from NSF

2300 users (visiting scientists)
6800 acres, park-like site

Tevatron: Flagship machine for 25
years — now off and lab is in
transition to its new priority

® Highest intensity neutrino
beams (low and high energy)

® World class astrophysics,
particle theory and
computation programs

® Advanced detector and
accelerator technology R&D




‘Wodern Marvels” t

- The DO
Experlment
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The sense of mystery has never been more acute
Where does mass come from?
Are there extra dimensions of space?
Why is the Universe matter dominant?

What are the neutrino masses and what do they
tell us?

What is dark matter?

What is dark energy?



0 15 Countrles

¢ 61 institution
¢ 530 authors

DO

¢ 18 Countries \ J ;
¢ 90 institutions Collaboratlons

¢ 507 authors
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1995 Top quark

1998 B. meson

1999 Direct CP violation in Kaons

2000 Tau neutrino /

2006 B, oscillations

2006 Slgmq b baryon

2007 Cqsche-b baryon

" 2008 ﬁmega b baryon

- 2009 Single top quark production
2011 Xi-b baryon

2012 World’s best W mass meqsurement 7

2012 Hints of the Higgs




Tavatrorn Dzjtz) Prasaryator)

® The Two experiments ran for 10 years and acquired a
unique and important data set that will most likely
never be replicated

» Graduate students on the experiments need support
for analysis for the next ~6 years

» Other experiments (e.g. LHC) with un-expected

results may find value in checking within the Tevatron
data.

» Crucial to continue to have mechanisms to trust any
results from these analyses.



Wy Al oi e Sudden s inis an Jssus?

Prior to the Tevatron Run Il, particle physics
experiments took data for a limited time and there was

always a next experiment with an improved detector

Run |l is different — unlikely there will ever be another
2 TeV proton-anti-proton data set taken - thus this is

unique
There are physics advantages of proton - anti-proton

collisions vs proton-proton that make this data set
complimentary to what is now being collected at

CERN

Run |l is no longer unique — other running experiments
will also likely have important legacy data

It is important for the field to learn how to do this!
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® There is approximately 10 petabytes of data split about
evenly between data amd simulation (Monte Carlo)

» The size of the data poses challenges in storage e.g.
will it need to be migrated to new tape media - if so
that is a big job in its own right ? Need continuous
curation activities/efforts.

» Transport of data sets to local and/or international
universities not likely to be able to be “immediate
response”.

» Re-analysis of the full data set will take significant
length of time.
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® Data Preservation is more than just curating the data
—that is the easy part

» Must preserve ability to build and execute more
than ten million lines of code for each experiment
needed for re-processing and re-analysis of the
datasets.

» Comparison of simulation to acquired events a
critical dependency for trusting any results.

» Detector experts often called upon for help during
current analyses.
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® |ts about providing the tools, and documentation that can
analyze the data in a proper fashion that will be useable
for a decade or more

> “virtualization” is not a silver-bullet. Need to carefully
consider return on investments of different/new
infrastructures.

» Documentation, as well as tools, needs to be tested and
curated to be trusted.

» Physics culture relies on self-described data formats

with lots of domain knowledge to interpret meaning
from attribute definitions

» Early preservation work will have direct access to
existing experts. Preparing for the day when they are
not available is a change in culture.



Tevatron Data Preservation




rlC Exoeriment

Science at an unprecedented scale

Currently collecting data samples whose size in one
year match the entire Tevatron output

Ambitions to increase this by a factor of 10 or more in
the coming years.

This is “Big Data” personified

Experiences in curating both the data and our tools to
make sense of it for the Tevatron will guide us in
preserving this first LHC data set.



Tase Away Polnts..

Particle Physics is only now coming to grips with long
term data preservation

Recently completed experiments (Like the Tevatron)
have produced data that will not likely be re-made

The job of data preservation goes well beyond data
curation — requires the preservation of the analysis
capabilities as well

Lessons learned here will help with the preservation
of other data sets

Here to learn of others experiences and successes



