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Perspectives

* Environmental scan
— Scale and complexity
— Infrastructure
— Open science

. Policy
— Funders

— Institutions
— Ethics & IP

* Practice Challenges
— Storage

— Incentives
— Costs & Sustainability
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“The costs of sequencing DNA has taken a
nosedive...and is now dropping by 50% every 5 months”.

Science CA o
A single sequencer can now
et generate in a day what it took 10
el years to collect for the Human

Genome Project”.

"The 1000 Genomes Project generated more
DNA sequence data in its first 6 months than
GenBank had accumulated in its entire 21

year existence”.

“1 worry there won’t be enough people

around to do the analysis.”
Chris Ponting, University of Oxford
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Distributed gene
expression & clinical

traits data

Workflows capture
the complex model
construction process

Derive large-scale
bionetwork models

Use to predict
disease patterns

-Sa

BIONETWORKS

ge

TCGA GBM Coexpression Network

Cell Cycle

Cene. 3mbe Cene Title kin toin

extracellular

{ "t._ .

Response

transmissio]) *&%

Intracellular
protein traffic

t foan

organization

Cell adhesion

oytlin B2 70 AT
ublgutinconjur B34 71602
dentidelesshon S0EM1E 67 3680
BUB1 buddingur 8073007 67160
Kinesinfamily m 8058 &7 90951
DAMDirteractor 803158 &7 17172
Tproteinking 802157 &7 13727
BUB bucdingur 7951741 6701416
a3 (dnormd § T9INE B TERS
MLF! interactinc 78 17947 67 B0

ST MRANY KEKinesinfamilym 7704087 8554306

NOCHhomaolog 7700068 &4 945
dfiscs, lagehomi 7579075 65 3380
cell divisionoyd TS TERTS 02T
certromene prot 7T9A406 B9 THRIT
el dnislon tyd 7530178 e05XT3
non-SdCoonder 7471619 B35
Hallicay junctice 7T363ME 6240083
Fanconi memiz, 735117 617435
epithelia cell e 73585 620612
T2, microtubu 735833 3892
topoisomerase | T30H2TE M 96ME
kinesinfamilym 726066 27190
baulodrd 1AFT T2HEZ 6390529



'Structu ralgplenges
Infras untwe

'|-ll

. diamond




Infrastructure Roadmap

Web based client (working

Mative 05 based clisnt Application embedded ciznt
inot yet ready for demao) but primitive)
 Ti——— Client
=t | TwEmT=— L] RN
' —==mm = r
— Deposit & access ‘ —
2P I3 APls Pls R | 7
i Personal data Institutional dats Mational zervice International facility |
Managem &I rep ositor data repositor,m dtrinsitnr\r
Core Scientific Metalbata modes] (C50 08
Object KL | Database
maode schema cherma
data accezz laver B
1 %ﬂ
— - e — " e =
Documents Experiments Analyses Simmuslation Publications L
ICAT/ CSIMD |CAT-pearsanal Felated efforts

keys

1,S,

Infrastructure for Integration in Structural Sciences

ilities

Datahase



Infrastructure Roadmap

Cross Disciplines

Infrastructure for Integration in Structural Sciences
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2011: Citizens
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Strandings
Programme
Advice if you find a
beached whale.

Bug Count

Join the Natural

- History Museum's
{ quest.

Jellyfish survey
Help turtles by
counting jellyfish.

BTO

Loaking out for birds
The Big Pond Dip  Bluebell The BTO nest
Bugs Count is now live! chk in with this wocfdla!'lds cc_id_e pf conduct
T : g : quick and easy Don't miss the Minimise
Join in aur nationwide hunt for invertebrates. survey. bluebelis! Find disturbance while
Download your free |D guide and take part today. woods near you. recording.

News | Sport | Weather | iPlayer | TV
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UK wildlife Yo

Get involved with Springwatch

Qut and about - or online - Springwatch
loves to hear about your nature passions.
There are plenty of ways to get involved.

Springwatch
survey

Join the Woodland
Trust’'s nationwide

survey.

Bird feeding
guide

Choose the best
foods for your
garden's visitors.



Document nature with your
mobile phone.

Yasser Ansari

Become a top spotter! 14

Grab a photograph of an C I t I Ze n

interesting organism and share i

with the community. a S
ientist

Ll z Available on the
| - &5 Download for
W' Android
scienceforcitizens



(=4 - Galaxy Zooisa ZO® NIVERSE project ..just like A
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T T, Classify
galaxies...

Ehe New YJork Eimes

7Managing Scientific Inquiry in a Laboratory

Welcome to Galaxy Zoo, where you the Size of the Web
can help astronomers explore the B :
Universe

Hanny van Arkel had been using the Galaxy Zoo Web Aol
Galaxy Zoo: Hubble uses gorgeous imagery of hundreds of TWITTER

thousands of galaxies drawn from NASA's Hubble Space site less than a weekwhen she notiead somethingodd

B commMmEnTS [12)

Telescope archive. To understand how these galaxies, and our about the photograph of IC 2497, a minor galaxy in the & senmTo
own, formed we need your help to classify them according to Leo Minor constellation. “It was this strange thing,” she E-MaIL
their shapes — a task at which your brain is better than even ¥ : : ; B RINT

the most advanced computer. If you're quick, you may even recalled: an enormous gas cloud, floating like a ghost in : R
be the first person in history to see each of the galaxies front of the spiral galaxy. i i
you're asked to classify. [ rePrINTS

More than 250,000 people have taken part in Galaxy Zoo so
far, producing a wealth of valuable data and sending
telescopes on Earth and in space chasing after their
discoveries. The images used in Galaxy Zoo: Hubble are more
detailed and beautiful than ever, and will allow us to look
deeper into the Universe than ever before. To begin exploring,
click the 'How To Take Part' link above, or read The Story So
Far to find out what Galaxy Zoo has achieved to date.

& Enlarge This Image A Dutch schoolteacher with no L sr+re

formal training in astronomy,
Ms. van Arkel had joined tens
of thousands of other Web

volunteers to help classify photographs taken

by deep-space telescopes. Stumped by the
unusual image on her computer screen, she

Thanks for your help, and happy classifying.

e-mailed the project staff for guidance. Staft

The Galaxy Zoo team. members were stumped, too. And thus was

T e . ) . - Ll
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1. 00 QL1 Take a Test | Experiment Resulis | About BBC Lab UK | BBC Lab UK for Scientists

What is Lab UK?

Lab UK is a BBC website where
you can participate in
groundbreaking scientific
experiments.

Find out more about B
* Create new knowledge

UK » Use approved scientific methods
How you can help the BBC create groundbreaking = Are secure and anonymous

BBC Lab UK experiments always:

science. * Publish findings for peer review

Stop Press: The Big
Money Test is now live

Discover more about your complex
relationship with money

4 . The Big Money Test WO rki n g
Other BBC Lab UK tests What is peer review?

experiments are good science. \

Take part in some more Lab UK science. Find out how we ensure that Lab UK
academics
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lab uk| take part in groundbreaking science

Validate
results data
and publish

" Find out the amazing
results of our experiment

Accepted 29 March 2010; Published online 20 April 2010

Putting brain training to the test

Adrian M. Owent, Adam Hampshiret, Jessica A. Grahnt, Robert
StentonZ2, Said Dajanis, Alistair S. Burns2, Robert 1. Howard2 & Clive
G. Ballard2

1. MRC Cognition and Brain Sciences Unit, 15 Chaucer Road, Cambridge CBEZ2
FEF, UK

2. King's College London, Institute of Psychiatry, De Crespigny Park, London
SES BAF, UK

2. University of Manchester and Manchester Academic Health Science Centra,
Mancheastar M13 SPL, UK
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Fame Home * Ressarch and Fandmg = REUE Conrmo Priscples gn Data Pokiey
RCUK Common Principles on Data Policy

Making rasearnch date avaiable 1o ugers is 8 come pan of the Research Councis' remil and = undertaken @l e e
i & variely of warys. We are committed to transparancy and io & coherent approach across the research  FESRIRIRIES
basa These ROUK comman principles on dala poicy provide an cwararching framewonk fod ind hidusl Pt

Research Council palicas on data pakcy.

Principles

Puishichy fursdesd research deta are & public pood, produced in e public téres], which shawld be
meade openty avalahle with & lew restictions as possile m e limely and responsble manner thal
does net ham inellectual property

Inssfulicenal and progect specific data managament pokcies and plans should be n scoordante Wil
ralevant standends and community best pracice. Deta wilh acknawledged leng-Temn vaue shoukd
b presgarved and reman socessinle and wsabie Tor fubure regearch

= T enable reseanch data 1o ba discosarabla anid afectively ré-wsad by ollars, suffcent meladata
should be reporded and made apenly evailable 1o enabba oiher researchars 1o whdarsiand ne
resedarch end re-use pofenlial of he data Pubished results shoulkd akbvays include mifcemabion on
how 10 access he supponing data

» RCUK iecognises thal tere are egal, ethical end commenczal constraints on release of research
dita T ansure that the research process & nol damaped by inappropriate retease of data
reseanch omansalion polcies and pracices should ensure hat these are congidered at all slages
in e reseanh process.

T ensure Ihat reseanch leams gat approprate recognion ko the elor invobied in Collecting and
analysing date. 1hase whoe undertaie Research Cowncll lunded work may be entitled to & imied
peniod of prvilegad use of the &3la thay have collectad o anable them 1o publsh the resalls of e
research The lengih of fis pancd vanes by reseanch Gsciping and, where appropnale, i
digcussad furtlvar in the published pohicies of indsidust Reseanth Councils.

Inarder o recognise e telesiual conrbubons of redearc bers who Jenerals, presane and Shang
kay resapith dalasels all udens of resasrch dais should acknostados e sowces of air dats and
abade Iy e lerms ard conditians urder which (hey are socagsed

It1a approprabe o wee pabdc funds o support the menagement and shanmg of pubdicly Jurded
reseanh data To maximise the research benest which can be gamed Trom limited budgets, the
meChanisns fof thess aolvites shauld be bolh efcient and costeMed e in b wse of pubic
Tt
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edamee  NERC Data Policy

RESEARCH COUNCIL

This new version of the NERC Data Policy was
approved by the NERC Executive Board in
September 2010, and comes into force in
January 2011; however, the requirement for
data management plans will not be implemented
until 2012, to allow NERC time to implement
new grant application and review processes fully

F u n d e r' as part of the migration of grant processing to

the RCUK Shared Service Centre.

POI ICy 9. Working with the environmental science

community NERC will maintain criteria to

identify environmental data of long-term
- value (a Data Value Checklist). These

criteria will be used to inform all decisions

that NERC makes on the acceptance and
disposal of data by its data centres.




el NERC Data Policy

RESEARCH COUNCIL

11.

12.

All applications for NERC funding must
include an outline Data Management Plan,
which must identify which of the data sets
being produced are considered to be of
long-term value, based on the criteria in
NERC's Data Value Checklist. The funding
application must also identify all resources
needed to implement the Data
Management Plan.

The outline data management plan will be
evaluated as part of the standard NERC
grant assessment process. All successful
applications will be required to produce a
detailed data management plan in
conjunction with the appropriate NERC
data centre.
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Pioneering research . . . - . T
and skills Engineering and Physical Sciences Research Council

EPSRC Policy Framework on Research Data

This policy framework sets out EPSRC's expectations concerning the management and provision of access to
EPSRC-funded research data. EPSRC recognises that a range of institutional policies and practices can satisfy
these expectations, and encourages research organisations to develop specific approaches which, while aligned
with EPSRC's expectations, are appropriate to their own structures and cultures.

The expectations arise from seven core principles which align with the core RCUK principles on data sharing.
Two of the principles are of particular importance: firstly, that publicly funded research data should generally
be made as widely and freely available as possible in a timely and responsible manner; and, secondly, that the
research process should not be damaged by the inappropriate release of such data.

The framework was endorsed by the EPSRC Council in March 2011 and implemented from 1st May 2011. It was
developed with the benefit of advice from university administrators, from academics, and from research

EPSRC Expectations :
implications for HEIs

http.//www.epsrc.ac.uk/about/standards/researchdata/Pages/expectations.aspx
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_/:(‘WHERE DISCOVERIES BEGIN

Dissemination and Sharing of Research Results

NSF Data Sharing Policy

Investigators are expected to share with other researchers, at no more than incremental cost and
within a reasonable time, the primary data, samples, physical collections and other supporting

materials created or gathered in the course of work under NSF grants. Grantees are expected to
encourage and facilitate such sharing. See Award & Administration Guide (AAG) Chapter VI.D.4.

NSF Data Management Plan Requirements

Proposals submitted or due on or after January 18, 2011, must include a supplementary
document of no more than two pages labeled "Data Management Plan”. This supplementary
document should describe how the proposal will conform to NSF policy on the dissemination and
sharing of research results. See Grant Proposal Guide (GPG) Chapter I1.C.2.] for full policy

implementation.

NSF-OCI TASK FORCE on
Data and Visualization : Report

http://www.nsf.gov/od/oci/taskforces/




Institutional perspective ™ D C C

* Creating & organising data
» Storage and access =4 ] % . 2
* Back-up

* Preservation
» Sharing and re-use NETemenio

Scoping study and implementation plan
A pilot projeed for supporling reseanch data managpament’

The majority of pecple felt
that same foum of palicy ax
guidance was needed.... Gohimne R A

0




‘ymd’ The University of Edinbergh
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Sehoods & denammeids

Eaarch term Saarch the {ull ahe = {1-:1 Contact
“ ]
Information Services IS -
Homa Linvarsity Homepage -« Schools & @apariments  \pformabon Servges - About
Sesrch IS Polciss and Eequidabons - Reseanch [ata Managament Palicy
Students Policies and Regulations
Reszearchers & 5
P Research Data Management Policy
Support staff Thiz policy for managing research data was approved by the
| About |5 University Court on 16 May, 2071,
Services The University adapts the fallowing policy on Research Data
Library Man_ag-rntn: It is ackrowdedged thel this is an aspirglional palicy, and
Computing that impéemientation will fake some years.
Leaniing 1. Research data will b2 managed 1o the highes: standards throughout
fechnology the ressarch data Ifecycle as part of the University’s commitrnend io

Research suppor

Related links
Help

Search 15

Your feedback

sbout this page

reseanch axcallence

2. Responsibility Tor research data managemant threugh & sound
reseanch data managerment glan during any ressarch project o
programime les primarly with Principal Investigators (Pls).

3. All newr research proposals |from date of adoption] must include
raseanch data management plans or profocods that explickly address
data capiure, management. integrity, confidentiality, retention, sharng
and puidication

Thie Linivarsity will provice training. suppod, advics and whiere

appropriste guidelnes and tempiates for the research data
management and ressarch data managemen: plans.

L

5. The Unbversity will provide rechanisms and services for storags,
backup, registration, deposit and retention of research data assets in
support of current and future access, during and after completion of
rédeanch projecls

B Any data which i$ retsined elseshare, B aample in an intematicnal
data gervice or domsin repositery Shoukd be registered with the
lniverey.

7. Ressarch data management plans must ensure that research data ars
awailable for access and re-uss where approprate and wnder
approprigte safeguands.

2 Tha Ilgilirnall irlaresis of the iub]itlt-ﬁff-ﬂlﬁfth data must ba

Institutional
Policy

Article In
next issue
Int J Digital
Curation
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% MONASH University

Monash home | Aboul Monash | Facullles | |_.-:|I'I'I|'..r.J_-| s | Contact Monash
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Monash University Policy Bank I nStItUtIOna| POI |Cy

Research Data Management Policy

Purpose

Scope

Policy Statement

| The purpose of this palicy is o ensure that research data is stored, refained, made accessible for use and
reuse, andior disposed of, according to legal, statitory, ethical and funding bodies' requirements.

All Monash University staff, adjuncts, visitors and students engaged in research ('researchers’)in all
disciplines, irespective of their l[ocation; and

All research data, regardiess of format, and subject to the provisions of any relevani contracts or
funding/collaboration agreements

Monash University acknowiledges that research data management must be consistent with relevant
legislation, codes and guidalines. This palicy and its associated proceduras first and foremost support its
commitrent to comply with the Australian Code for the Responsible Conduct of Research (2007) ('the
Code’), "Section 2: Management of Research Data and Primary Materials'. The Code states that all
individuals and insfifutions engaged in research have a responsikility to manage research data well, by
addressing ownership, storage and retention, and access, over and beyond the end of the research project.

In addition to the Code, this palicy i guided by the Monash University Infarmation Managemeant Principles.
Monash University also supporis the guidelines and initiatives designed to improve access fo publichy
funded research data, including the QECD Principles and Guidelines for Access io Research Data from

i i Th,

Monash University recognises significant value in the data generaied by its large invesiment in research,
Research data is valuable to researchers for the duration of their research and may have angoing value.
Durable research data is essential to jusiify, and defend when required, the outcomes of the research
Research data may also have value for other researchers or the wider community.




% ‘ D ‘ C ‘ C because good research needs good data

Do you have 5 minutes to let us know what you think of this website? Take part in our

Home | Digital Curation | About Us | News | Events | Resources | Training | Projects | Comm

Home = Resources for Digital Curators = Policy and Legal

Policy and Legal P O I | Cy

Policy resources

In this section

Curation Reference Manual

Curation Lifecycle Model Overview of Funders' Data Policies S u I I l l I l a ry

Policy and Legal Atable and short summaries comparing research funders’ policies
Overview of Funders' Data

Solic Funders' Data Policies
oleies Detailed overview of each funder’s policy, stating requirement for rO l I l
Funders' Data Policies

data plans, expectations on data sharing and available support.
Institutional Data Policies

Policy Tools and Guidance Institutional Data Policies
Freedom of Information A table listing example of UK universities research data policies.
FAQS Add your examples!

MRC Data Plan FAQs
Open Source FAQs

Policy Tools and Guidance

Annotated bibliography of: 1) tools and guidance for creating

Data Management Plans policies; 2) example policies; 3) publications; & 4) data management
Case Studies guidance.

Tools and Applications _ _
Preservation policy template

Briefing Papers o . . .
LBl Template to help repositories define preservation policies

How-to Guides

Standards Data management plans & DMP Online
Publications Summary of what funders ask for in plans and the DCC's tool to
External Resources help

http.//www.dcc.ac.uk/resources/policy-and-legal
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AUSTEALIAN MATIONAL DATA SERVICE

Policy summary from ANDS

nd research data:

bout ANDS
Projects & Funding
Our Approach
Events

or Researchers
Manage Data
Publish Data
Find Data

or Partner Institutions
Make Connections

anaging Data

Guides

ublishing Data

Licensing
Online Services
Content Providers Guide
Technical resources
WS
Newsletter

pmmunity Bulletin Board

Institutional policies and procedures

Institutional policies and procedures, which might include guidelines, protocols and standards, are fundamental to good research data manager

» support the Australian Code for the Responsible Conduct of Research

+ be up to date

» address data-related issues (many institutions already have policies on the topics listed below but these may pre-date the latest version ¢
+ be widely publicised to all those who have a role in ensuring that research data is well managed, ie researchers, data managers

= include compliance measures.

In some instances, research institutions have sensibly opted to combine policies on topics which are related. In some cases, policies may not s
fo be consistent with, supportive of and supported by the institution’s overall research data management policy.

Research data management

A number of ANDS guides deal with research data management policy.

» Research Data Policy and the Australian Code for the Responsible Conduct of Research
» What is research data?

The Research Data Management Policy Outline provides a list of elements which an institution may wish to consider when drawing up, or upda
The following examples of research data management policies and procedures show different institutional approaches to the issue of research
incorporated into the institutional policy on the Australian Code for the Responsible Conduct of Research.

Griffith University. Code for the Responsible Conduct of Research (Section 6: Management of Research Data and Primary Materials)
James Cook University. Code for the Responsible Conduct of Research.Part 2: Management of Research Data and Primary Materials.
Queensland University of Technology. Management of Research Data Policy

University of Melbourne. Management of Research Data and Records (Draft)

University of New South Wales. Research Code of Conduct. Section 8. Management of Research Material and Data.

University of New South Wales. Procedure for Handling Research Material and Data

University of Newcastle. Research Data and Materials Management Policy

University of Newcastle. Research Data and Materials Management Procedure



UNIVERSITY of CALIFORNIA It starts here

Data management planning tool in development

A group of major research institutions is partnering to develop a flexible online tool to help researchers generate data
management plans. This effort is in response to demands from funding agencies, such as the MNational Science Foundation
(M5F) and the National Institutes of Health (MIH), that researchers plan for managing their research data.

The partners in this project include the University of California Curation Center (UC3) at the California Digital Library, the UCLA
Library, the UCSD Libraries, the Smithsonian Institution, the University of Virginia Library, the University of lllinois at Urbana-
Champaign, DataOME, and the United Kingdom's Digital Curation Centre (DCC).

International collaboration around
the DCC DMPOnline tool

= D|CIC



“It's hard to overcome your
personal investment... it's
like giving away your baby”

S~
. showing was
"While many researchers are 5.0, readily
positive about sharing data in discussed by
principle, they are almost eaurly coreer
universally reluctant in reseouwchers.”
practice. ..... using these

data to publish results before

anyone else is the

primary way of gaining

prestige in nearly all DiCIC
disciplines.” INCREMENTAL Project



Ehe New JJork Cimes

Sharing of Data Leads to Progress on
Alzheimer’s

- Alzheimer’'s Disease Neuroimaging Initiative:
Sy GINA HDL#.T#

a unigue (open) $60M partnership between
NIH, FDA, universities and drug companies.

“It was unbelievable. Its not science the way
most of us have practiced in our careers. But
we all realised that we would never get
biomarkers unless all of us parked our egos
and intellectual property noses outside the
door and agreed that all of our data would be
public immediately.”

Dr John Trojanowski, University of Pennsylvania

—
'



University told to hand over tree ring data - April 15, 2010

B|B|C

NEWS

Data I1s headline news
FOI & RESEARCH DATA:

RESEARCHERS” QUESTIONS AND

ANSWERS

Table of Contents

Posted by Daniel Cressey on April 15, 2010

Comments by Section Comments by Users General Comments Login

TABLE OF CONTENTS

There are 51 comments in this document

1. Introduction (3)

b2

. Q1 How do I recognise a Fol or

EIR request? (2)

. Q2 What’s the short answer on what

I should do if asked for data? (7)

. Q3 Why should I make my data

available? (5)

. Q4 How long have I got to respond

to a request? (4)

. Q5 I don’t want to provide my data.

What must I do first? (1)

The general rule is that the Data Protection Act trumps Fol/EIR. Both
Fol Acts make personal data, of which the requester is the subject,
exempt information (there is a similar exception under EIR). The
requester should apply under the UK-wide Data Protection Act (for
which different rulI:f’:s_. timescales and fees apply). If the requester is
not the subject of the personal data, the exemptions become more
complicated, al‘r_houif our “general rule” above is likely to apply.
Always discuss such ¢ [...]

3 Comments

JISC Fol FAQ



1000 Genomes Project Releases Data from Pilot Projects on
Path to Providing Database for 2,500 Human Genomes

Freely available data supporting next generation of human genetic research

1000 Genomes

A Deep Catalog of Human Genetic Variation

P4 medicine:
Desmond Tutu's genome SE{IIIE'IIL‘E‘{I as P re d I Ct I Ve J
art of ic diversity study .

lﬁt’;::s:;p gele;lng::;{%u:u h;f;:;:i:.; g‘;gﬁeiequenced in P e rS O n a I I S e d ;

research to reveal the true breadth of human genstic diversity

[ ]
lan Sample, science correspondent
guardian.co.uk, Wednesday 17 February 20010 18.02 GMT
Article history ,
P Tay
artici patOry.

Leroy Hood —
Institute for Systems Biology

Your genome is basis for
your medical record




Buy a DIY kit?
Share your data”

Get the latest on your DNA with $399 and a tube of saliva.

Here's what you do:

. £ NS
- _ & Welcome to You.
— o AT . =
— . & ) . < -
= _ s J = : hy WA
SR : : sl H =
/ 4 :
_———_ . R

1. Order a kit ($399 UsD) from 2. Claim your Kit, spit into the 3. Our CLIA-cerified lab analyzes 4. Login and start exploring your
our online store. tube, and send it to the lab. wour DA N 2-4 weeks.

gENOME



Open data and ethics
- Bring your genes to CAL

« UC Berkeley personalised
medicine initiative in 2010

* >700 new students have
submitted a genetic sample and a
consent form

» Aggregate analyses for three
genes related to nutrition

* Constrained by State Law
 Implications for UK HE

& staff? w




Policy Gaps...

* Is Policy disconnected
from Practice?
— Data Sharing
— Data Licensing
— Ethics and Privacy

— Citizen Science &
Public Engagement

— Data Storage,
Selection & Appraisal

— Data Citation and
Attribution




http.//www.flickr.com/photos/mattimattila/3003324844/

. ™

"I just back everything up

onfo data sticks. [ didn't
even know you could
back-up to servers”.

N \ﬁ
“Departments don’t have guidelines or

norms for personal back-up and researcher
procedure, knowledge and diligence varies

tremendously. Many have experienced
moderate to catastrophic data loss”

Incremental Project Report, June 2010



_ Scaleable Data storage...

— Cost-effective (rent on-demand)
— Secure (privacy and IPR) =
— Robust and resilient \\"
— Low entry barrier / ease-of-use

— Has data-handling / transfer /
analysis capability

Virtual cluster

* Cloud services? w

Power user Casual user

The case for cloud computing in genome
informatics. Lincoln D Stein, May 2010 Genome BIO'OgY



P

WORLD PRIVACY FORUM

Privacy in the Clouds:
Risks te Privacy and Confidentiality from Cloud
Computing

Prepared by Robert Gellman
for the World Privacy Forum

February 13, 2009

Cloud Computing for
Research

The Window Conference Centre, London, Tuesday 20
July 2010

re

RESEARCH
COUNCILS UK

IS

wew o EQUSENV
Sym posium

i 2011

Virtualisation and the Cloud: Realising the benefits of
shared infrastructure

Your data in the cloud

(@l THE ROYAL
WIS SOCIETY

Cloud Matters: Ethics and Policy in the Digital Age

6™ July 2010, Royal Society

REPORT




Community Services HEFCE

DCC Disaster IV UMF cloud
i EduBox | Recover :
Services . launch pad infrastructure
model : new
DCC role

Common Cloud Service Bus (CSB)

T}

(Public Clouds A Janet JISC Community CloudConsortium
™ Brokerage
mazon || Microsoft | =
I e Eduserv MIMAS Other
AWS AT Connectivity =~
\_ Services /
g %!/ Private Clouds\

University § University | University § University | University § University § University




Editorial nature

Nature Cell Biclogy 11, 1273 (2009) Ce]_l blology I n Ce n tiVi S i n g

Sharing data d ata

Reference datasets should be accessible independently of scientific
papers in a citable form, allowing attribution.

= management

OPINION Let's make science metrics more scientific

To capture the essence of good science, stakeholders must combine forces to create an open, sound and
consistent system for measuring all the activities that make up academic productivity, says Julia Lane.

- . Correspondence
).
3 <4 COMPUTATIONAL ,
. Nature Biotechnol 27,984 - 985 (2009)
P LOS BIOLOGY .g_;_i:jig.1;3$ngflﬂf59-934b
Scholar Factor (SF) Accreditation and attribution in data sharing

Philip E. Bourne-, J. Lynn Fink s s s
Gudmundur A Thorisson= nature

1. Department of Genetics, Univer biOtCChﬂOlogBI
Credit where credit is overdue

A universal tagging system that links data sets with the author(s) that generated them is essential to promote data
sharing within the proteomics and other research communities.




Beyond the PDF Workshop,
January 2011

« Concept of “reproducibility”
« Executable papers

« Data papers ™

* Links to data, workflows, analyses
(GenePattern) within a document _ S
» Post-publication peer review
 Alternative impact metrics : downloads,
slide reusYouTube views
* La Jolla ManIteSto . guiding principles for
digital scholarship

Jodi Schneider, Ariadne, Issue 66, January 2011



Process

(Taverna workflow)

Research

Object Citation Chains DataCite

Citation Framework

91)I5eS

Publication
(Nature PG,
PLoS)

@ PL(} J ;F‘;HL;E?TIDMM

Fagal il 00 ) g k) i g

Data Commons

(Sage) Cradit & Afiribution

(g Sage

BIONETWORKS

nature
gﬁﬂfﬁﬂCS



Slide : Peter Li

The relationships between
data via DataCite DOIs with
tools are captured by the
provenance (OPM)
produced by Taverna

=: Workflow

IS

metadata
A 4
\ 6
l\ 7,
A
For referring to data
DataCite API reported in the B
provanance? Google API
J
— T 3 4
S —
. Mint Resolve to landing
patacite , sagecitedemorepository
'~ Google sites
x/

\\_//




Network i
: Data mining
analysis

Additional steps for
citing data

HDI3eS




Citation Requirements

Requirement 1 The Citation needs to be able to uniquely identify the object
cited.

Requirement 2 The Citation needs to support the retrieval of the cited object.

Requirement 3 The citation mechanism must be compatible with Web
infrastructure.

Requirement 4 The citation 'system' must be able to generate a citation with all
the desired fields

Requirement 5 The citation mechanism must be identifier-agnostic and
accomodation different resolution mechanisms

Requirement 6 The citation mechanism must support gathering of metrics
Requirement 7 The citation must be human readable
Requirement 8 The citation must be machine processable c:\te Othe;:s.
Requirement 9 Support for bi-directional linking ~

SageCite



Keeping Research Data Safe Factsheet

Costissues in digital preservation of research data

This factsheet iflustrates for institutions, researchers, and funders some of the key findings and recommendations
from the lisC-funded Keeping Research Data Safe (KRDS1) and Keaping Research Data Safe 2 (KRDS2) projects.
Further information on the research and findings can be found in the final reports.

What Costs Most?
Acquisition and ingest costs most. The costs of archival storage and

presenvation activities are consistently a very small proportion of the overall
costs and significantly lower than the costs of acquisition/ingest or access
activities for all our case studies. Mote we befieve early preservation action
during ingest or pre-ingest produces lower costs over the lifecycle as a whale.

[KRDS51, p.25; KADSZ, pp.31-52)

Activity Costs for the Archaeclogy Data Service

outreach/ Acquisition) Archival Storage and ArCcess

Ingest Presarvation

€.55% L. 15% C 31%
Impact of Fixed Costs

= The costs of long-term data curation/ preservation are dominated by
fixed costs that do not vary with the size of the collections;

» 5taff are the major cost component overall and there is 3 minimum
base-level of staff cover, skills and equipment required for any
SErVice;

» activities characterised by significant fiwed costs can reduce the per-

unit cost of long-term preservation by leveraging economies of scale.

(KRDS2, pp.32-34, 70-80)

Declining Costs over Time

Recommendation to
Funders

Frorm our research, it is likely
that the largest potential cost
efficiencies will come from
future tool development
supporting automation of
ingast and access activities for
curation and preservation.
(KRDS2, p.B3)

Recommendation to
Institutions

Repositories should take advantage of
economies of scale, using mult-
institutional collaboration and
outsourcing as appropriate. Once core
capacity is in place additional content
can be added at increasing levels of
efficiency and lower cost. (KRD51,
pp.77-78)

we found a trend of refatively high preservation costs in the early years reducing substantizlly over time for data
collections. An example is the preservation costs projectad for the Archaeology Data Service (ADS) based on their
experience of the first 10 years of operating the data service. (KRDS1, pp.4-6)

S5-Yearly & Cumulative Cost for
Refreshment in ADS

]

T

% p ="  EEERefreshmentCost
20

=

5 # Cumulative Cost
o

5 10 Yenrs 15 20

Costs for archival storage and preservation (“refreshment”) decline
to g minimal level over 20 pears

[>

Recommendation to

Funders and Institutions

The implications of these factors and
projection for sustamability of data
archives .g. via archive chargas to
project budgets, are notable and
worthy of more extensive study and
testing. (KRDSL, pp.5-6]

KEEPING RESEARCH DATA

SAFE 2

bleil Beagrie, Brian Lavoie and Matthew Woollard
wizh comtributions bif the Universities of Cambadge, Caford, and Southarmpson, the
.ﬁ.—:l-a-enl:gf Data Sarjics, OCLT Razeanck, Uk Daca Archive, and L'n'r.usin":l’ London
Camrpuber Cerrre.

Final R=poet - Apail 2010
Prepared of:
Chardes Beagriz Limazd
W DEsgre.com
A studf furnded of

ISC

‘With support from COLC Reszerch and the UK Data Archive
Copfright HEFCE 2010

The authars have asserisd their moral rights in this work




An Idealised Scientific Research Data I S
Lifecycle Model 2N 2

Scio/arty Knowleage

Publications Publish Citations, References " Research COHCGpt Write Proposal
Database Research > Discover, Access, - and/or (include DMP)
Validate, Reuse

A Research Outputs Experiment Design

Papers, articles, & Repurpose Data l
presentations,

reports i Peer-review Proposal
Peer
I IPR, Embargo & Access Control I Comments,

annotations,
T t ratings etc.

Infrastructure for Integration in Structural Sciences

v

Prepare 4:| Archive, Preservation & Curation I Start Project I
Manuscript "I (OAIS conformant; Representation Information etc.)
T t User registration
data; Instrument
Prepare Documentation, Metadata & Storage allocation data
Supplementary (Reference, Provenance, Context, Calibration etc.) ete,
Data I Acquire Sample I
Results Data Processed Data Derived Data Raw Data
T Risk
i . assessment
Write Interpret & Process & Check & Clean Conduct Experiment data: other
Usage [ Analyse «— Analyse Raw Data Generate, Create, sample data
Report Results Data Derived Data & Collect Raw Data
I Appraisal & Quality Control I
I Programs (generate customised software) I
I Research Activity I Administrative Activity Information Flow

v

KEY:

I Curation Activity I I Publication Activity I




KRDS Activity Model Benefits & Metrics

Use Case 1 : National Crystallography Service
Use Case 2 : Researcher in the lab

http://beagrie.com/krds-i2s2.php

KRDS/12S2 Project

Extending the Benefits Framework
Developing Value Chain and Impact
Analysis tool

Applying to different domains
Workshop South Bank Univ, London 12
July




7t International Digital Curation
Conference Dec 5-7, Bristol
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