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PARADIGM

DATA-INTENSIVE SCIENTIFIC DISCOVERY

Science Paradigms

Thousand years ago:

science was empirical
describing natural phenomena

Last few hundred years:

theoretical branch =
using models, generalizations [ a|_4nGp
Last few decades: 4 3

a computational branch
simulating complex phenomena

Today: data exploration (eScience)
unify theory, experiment, and simulation

— Data captured by instruments
or generated by simulator

— Processed by software
— Information/knowledge stored in computer

— Scientist analyzes database/files
using data management and statistics
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REPUBLICAN SEATS

What It Means

Republicans have a 76.2%
chance of winning a
majority.

Democrats have a 23.8%
chance of keeping the
majority.

There is a 22.5% chance
Republicans will control 53
seats and Democrats will
control 47 seats.
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Table 1.
Event generators used to model the signal and background processes. "PYTHIA" indicates that PYTHIAG and PYTHIAS are used
for simulations of /S = 7 TeV and /s =8 TeV data, respectively.

Process Generator
agF, VBF POWHEG [57] and [58] + PYTHIA
WH, ZH , ttH PYTHIA

W+ jets, Z/y*+jets ALPGEN [59] + HERWIG

(r, tw, tb MC@NLO [60] + HERWIG

tgb AcerMC [61] + PYTHIA

qqg - WW MC@NLO + HERWIG

gg+WwW Qg2WW [62] + HERWIG

qq —+ 22 POWHEG [63] + PYTHIA
9g+2Z 00277 [64] + HERWIG

wz MadGraph + PYTHIA, HERWIG
Wy + jets ALPGEN + HERWIG

Wy*[65] MadGraph + PYTHIA

qq9/88 > vY SHERPA

[ Table options & ]

View in workspace
The following parton distribution function (PDF) sets are used: CT10 ,

D load as CSV
9g2WW and gg2ZZ samples; CTEQ6L1 [79] for the PYTHIA8, ALPGL_ o ==~
and SHERPA samples; and MRSTMCal [80] for the PYTHIAS samples.

Acceptances and efficiencies are obtained mostly from full simulations of the ATLAS detector [81] using

Table 1.

next table »

Event generators used to model the signal and
background processes. "PYTHIA" indicates that
PYTHIAG and PYTHIAB are used for simulations of
V5=7 TeV and /s =8 TeV data, respectively.

Process
agF, VBF

WH, ZH , ttH

W+jets, Z/
Y +jets

. W, tb
tqb

qqg— WW
ag--Ww
qqg— 22
gg-+2Z

wz

Wy + jets
Wy*[65]
qq9/88 > vy

B+| View in article

Generator

POWHEG
[57] and [58] + PYTHIA
PYTHIA

ALPGEN [59] + HERWIG

MC@NLO [60] + HERWIG
AcerMC [61] + PYTHIA
MC@NLO + HERWIG
0g2WW [62] + HERWIG
POWHEG [63] + PYTHIA
00222 [64] + HERWIG

MadGraph + PYTHIA,
HERWIG

ALPGEN + HERWIG
MadGraph + PYTHIA

SHERPA
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BUSINESS MODELS, COMMERCE, ECONOMICS, INNOVATION, OPEN ACCESS, TOOLS, WORLD OF TOMORROW

Ask The Chefs: What Do You Think Will Have The Biggest
Impact On Scholarly Publishing In 2015?

“According to the Chefs, we're looking at a year of mergers and
acquisitions, the continuing growth of open access both in number of
opportunities and in scale, the publication of data and objects (like
multimedia, application code, etc.), and more start-ups.”
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“But taxpayers who are paying for that
research will want to see something
back. Directly — through open access
to results and data. And indirectly —
through making science work better
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“The Obama Administration is committed to the proposition that citizens deserve
easy access to the results of scientific research their tax dollars have paid for.
That’ s why, in a policy memorandum released today, OSTP Director John
Holdren has directed Federal agencies with more than $100M in R&D
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HHS .gov

U.S. Department of Health & Human Services

“NIH intends to make public access to digital scientific data the
standard for all NIH-funded research, as well as exploring ways to
advance data as a legitimate form of scholarship through data
citation and other means.”

The AHRQ Public Access Plan

“‘“AHRQ will require all primary data collected by grant, contract, or intramural research to be submitted to a data repository, unless
confidentiality restrictions prevent the data from being made public.”

The FDA Public Access Plan

“The FDA has plans for data storage, archiving, public access, and long-term preservation, including a description of the way in
which shared digital data will be discoverable, retrievable, and analyzable”

The ASPR Public Access Plan

“‘All ASPR-funded researchers will be required to make the data underlying the conclusions of peer-reviewed scientific research
publications freely available in public repositories at the time of initial publication in machine readable formats.”

The CDC Public Access Plan

“CDC has shared and continues to share data in accordance with its policy will encourage the use of established public repositories
and community based standards.”
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“NIH intends to make public access to digital scientific data
the standard for all NIH-funded research, as well as
exploring ways to advance data as a legitimate form of
scholarship through data citation and other means.”
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Research Data Management
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Public Digital Research Repository
A customizable public portal with all digital files made public at an

institutional, departmental and group level.

Administrative Workflow Portal
A portal where administrators can manage curation of files to be

made public, storage space allocation and user rights.

Reporting Dashboard
Impact and Usage Reporting.
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Find, Access, Interoperate & Re-use Data

The FAIR data Guiding Principles

DRAFT for final editing by the wider community September 1, 2014

For all parties involved in Data Stewardship, the facets of FAIRness, described below,

provide incremental guidance regarding how they can benefit from moving toward the

ultimate cbjective of having all concepts referred-to in Data Objects (Meta data or Data

Elernents themselves) unambiguously resclvable for machines, and thus also for humans.
By adopting all FAIR facets, Data Objects become fully:

Findable, Accessible, Interoperable, and Reusable

Definitions

- A Concept is any defined ‘unit of thought' to which we refer in cur digital formats (1)

- A Data Object is defined for the purpose of the principles below as: An Identifiable Data
Item with Data elements + Metadata + an Identifier [2]

- When we use the term (Meta) data here, we intend to indicate that the principle is true for
Metadata as we'l as for the actual, collected Data Elements in the Data Ouject, but that the
principle in question can be independently implemented for each of them (3.

FAIR Guiding Principles

1. To be Findable any Data Object should be uniquely and persistently identifiable [4]

1.1. The same Data Object should be re-findable at any point in time, thus Data Objects
should be persistent, with emphasis on their metadata, [see JCDP 4 and 8]

1.2. A Data Object should minimally contain basic machine readable metadata that allows it
o be distinguished from other Data Objects [see JCDP 35|

1.3. Identifiers for any concept used in Data Objects should therefore be Unique and
Persistent (5 and JCDP 4 and 6],

2. Data is Accessible in that it can be always obtained by machines and humans

2.1 Upon appropriate authorization [6)

2.2 Through a well-defined protecol [7 and JCDP 5)

2.3 Thus, machines and humans alike will be able to judge the actual accessibilty of each
Data Object.

3. Data Objects can be Interoperable only if:

3.1. (Meta) data is machine-readable (8]

3.2. (Meta) data formats utilize shared vocabularies and/cr ontologies [9)

3.3 (Meta) data within the Data Object should thus be both syntactically parseable and
semantically machine-accessible [10]

4. For Data Objects to be Re-usable additional criteria are:

4.1 Data Objects should be compliant with principles 1-3

4.2 (Meta) data should be sufficiently well-described and rich that it can be automatically (or
with minimal human effort) inked or integrated, like-with-like, with other data scurces [11
and JCDP 7 and 8]

4.3 Published Data Objects should refer to their sources with rich encugh metadata and
provenance to enable proper citation (ref to JCDP 1-3).
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Institutional AP!

The figshare APl allows you to push data to figshare,
or pull data out

This allows you to build applications on top of

_@_

academic research.
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Persistent identifiers are essential
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Fig. 2. Volume of potential data links in astronomy publications. Total volume of external links in all
articles published between 1997 and 2008 in the four main astronomy journals, color coded by HTTP status code.
Green bars represent accessible links (200), grey bars represent broken links.



Persistent identifiers are essential
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APIls are essential. Open Access?
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