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America’s economic growth, national security, healthcare, food and energy production, and scientific
progress are linked by a crucial asset: data. Yet, as we stand on the cusp of a data-driven economy, our
ability to collect data has far outpaced our ability to manage and use it.

In order to effectively put data to work to solve problems, create jobs, and improve our quality of life, we
must launch a national strategic initiative focused on the science of data. A National Consortium for Data
Science will initiate a process to secure the nation’s place as the world leader in data science and
position America’s business leaders to unleash the power of data to drive economic growth.

The Opportunity

Those who harness the power of data will lead the 21 century. Today’s technologies allow us to
generate vast streams of data about everything from customer transactions to brain activity. Every sector
of our society—business, science, medicine, and government—is undergoing a historic transformation
driven by the use of massive data collections, or “big data.”

The growth and security of the United States are inexorably bound to our ability to capitalize on the
promise of big data. According to The Economist, the data management and analytics sector is already
worth more than $100 billion and is growing at almost 10 percent per year—about twice as fast as the
software sector as a whole. Data, says The Economist, “is the new raw material of business: an economic
input almost on par with capital and labor.”

The Challenge

We are drowning in a data deluge. Many of the scientific and economic achievements of the past few
decades have been made possible by advances in the collection, manipulation, and application of data.
Despite the promise of big data, however, the nation’s scientists and businesses are now struggling to
exploit data to its full potential.

One challenge is sheer volume. For example, unfiltered, the data produced by the Large Hadron Collider
would fill over 100,000 CDs per second. In addition, large data collections often must be processed
extremely rapidly. Financial trades, for example, must be analyzed in seconds to detect fraud or
deliberately destabilizing activities. Finally, data often must be integrated from multiple sources. For
example, conducting an orderly hurricane evacuation may require combined data from weather sensors,
traffic maps, and social media.

Existing solutions for data collection, storage, curation, and analysis cannot be simply scaled to meet our
growing needs. We need radically new approaches, algorithms, and architectures in order to store,
transmit, and rapidly analyze big data streams. We also need robust ethical standards to protect privacy
and security in the collection and use of data.



The Solution

Establishing a National Consortium for Data Science (NCDS) will spur innovations and help
secure the nation’s place as the global leader in the data-driven economy. To fully unleash the
power of big data, the United States must develop and master data science—the systematic study of
digital data. A national consortium will provide the necessary structure and leadership to cultivate a
focused data science community and break through the challenges of big data to drive the field forward.

The NCDS will advance the following key goals:

* Engage a broad community of data science experts to identify key data science challenges,
* Coordinate data science research priorities, and
e Support the development of technical, ethical, and policy standards for data.

The race is on. The European Union has already launched EUDAT, a major collaborative data
management initiative. China is making major investments in advanced computing and is working on
solutions to data science challenges. Now is the time for the United States to invest in a sustained focus
on solving our most pressing data science challenges.

The Strategy

The NCDS will provide the structure needed to advance data science and translate innovations
into economic opportunity. With a primary organizing principle of facilitating collaboration among
researchers across the country and around the globe, three main components will be critical to the
success of the NCDS:

* A Data Observatory will offer a shared, distributed infrastructure that will house large sets of
research data and give researchers the space to develop the theoretical underpinnings to inform
data science advances.

* A Data Laboratory will provide data science researchers access to the emerging tools and the
physical infrastructure they need to test radically new techniques for storing, sharing, analyzing,
transforming, and visualizing data.

* A Data Fellows program will nurture a cadre of expert data scientists from universities,
government, and industry to become tomorrow’s global data science leaders.

In addition to developing these core components, the NCDS will engage in several cross-cutting activities
to ensure the consortium’s long-term impact. These activities include hosting an annual conference and
leading a range of collaborative activities to bridge disconnected research and stakeholder communities,
establishing a task force to develop data standards and guidelines, partnering with private-sector firms to
facilitate technology transfer, and developing educational and workforce development initiatives to foster
future growth in the data science field.

The consortium is envisioned as a public-private partnership that will directly benefit universities, industry,
and government. University researchers from many fields will be able to tap into the consortium’s shared
knowledge base, network of data experts, and emerging data management tools to work more effectively
with large, complex sets of research data. In addition, the consortium will work closely with business
leaders to set research priorities and facilitate the commercialization of data science advances that are
stimulated by the consortium. Finally, government agencies will be able to target their investments in
collaboration with the NCDS to solve critical scientific, economic, and security problems as they emerge.

In short, the NCDS will build a data science community that is greater than the sum of its parts. By
providing the organizational leadership to bring together the nation’s data scientists and data-intensive
domain scientists, the consortium will improve our ability to use big data to benefit science, government,
and industry and pay dividends for decades to come.
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