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GENERAL QUESTIONS

(1) Will thecommunity fully embrace the Collaborative asits own?
We are fully committed to making the Collaborative truly by, for, and of thecommunity. We feel we
will win community buy-in because the community itself will control the Collaborative and will make
thekey decisionsregarding priorities and allocation of resources throughthe Board of Directors. The
Collaborative will act as an open, service-oriented organization tha exists to facilitate and enable the
community@ priorities for interdisciplinary, collaborative research, training, and outreach. Participation
will bedriven by thenew oppotunities created throughthe Collaborative for interdisciplinary advances
in the plant, computer, information, sodal, and cyberinfrastructure sciences. Eduction, outreach and
community building activities are targeted broadly across all eduction and research levels and will
bring undestanding of the Collaborative broadly to the community.

(2) Will the Collaborative be successful in truly integrating plant, computer, information, sodal, and
cyberinfrastructure sciences?

The Collaborative@ innovaive Discovery Environment development process bringstogether researchers
from thebiologica sciences, computer and information science and engineering (CISE), sodal sciences
and statistics to work collaboratively on Grand Chdlengeproblems. Solving these problems will require
equd participaion and sharing of expertise across disciplines and a community oversight process will
enaure that this hgppens Criticaly, fromthe outset, Grand Chdlengeproblems will beidentified,
defined and andyzed collaboratively by plant, CISE, sodal, and statistical scientists.

(3) Will thecyberinfragructure innoationsthat are proposd be effective in meeting all of thegoals
of the Collaborative?
The Collaborative® cyberinfrastructure innovaions will be effective because a) they are primarily
driven by community needs b) they will becontinudly evaluated and improved throughfeedback and
evauaion, c) wewill use acontagion modd for ensuring adopton, diffuson and absorption of the
Collaborative throughand into the community and d) research will be extensvely interdisciplinary and
will beintegrated closely with training, education and outreach at all eduction levels.

(4) Will the Collaborative be successful in adaptng to a condanty changingtechnologylandsape?
Thecollaborative will be successful in adgpting to a condantly changing technology landscape because
of its open nature and responsveness to community inputand feedback, and condant evaluaion of new
technologies via addiberate environmental scanning program. Subgantial resources remain to be
alocated throughoutthe project. By not making commitments to alarge number of PI@ at the outset, the
Collaborative isfree to use its resources wherever and whenever the new oppatunities arise and/or the
community wishes they beinvested.

(5) Will thestructure and management of the Collaborative allow it to be anintegrated resource
thatis more thanjud the sumof its parts?

The structure and management of the Collaborative will make it more then the sum of its parts because
of its unprecedented integration of community-building, infrastructure creation, and eduction. We hdp
build diverse, interdisciplinary communtities that create infrastructural todsthat arein turn used to
educate new community membersin a self-propagaing benevolent cycle. Asthecollaborative evolves,
expertise and strategies for interdisciplinay communication will diffuse and propagae across the
community.



SPECIFIC QUESTIONS
1) Vison and rationale for the proposd Collaborative.
1la. What are the meaaures of success for the Collaborative and howwill these be evaluated?

Theoveal visonfor theiPlant Collaborative (iPC) isto provideavirtud and physcal environment
where interdisciplinary teams can codesce, form, and condud scientific discourse across disciplines and
collaborate to develop solutionsto Grand Chdlenge questionsin both plant biology and CISE. TheiPC
will enable new ways to explore biological questionsviathe deployment of Discovery Environments,
cugom designed to address a given problem and to engage the broader community induding
researchers, educators, and students at all levels. TheiPC will be predominantly service oriented,
providing infrastructure, services, and personné to the community, which thereby will be enabled to
address Grand Chdlenges tha were formerly inaccessible. The community will control theiPC andin
time will completely absorb it.

Theproject will bean unqudified successif it is able to:

1) Generate a community of plant scientists, conputer andinformation scientists, and sodal
scientists that unde standsthe nature of conputational thinking in biologyandvalues the
importance of inter-disciplinary collaborations We will evaluae the success of thisaim by
measuring the extent of collaboration anongthe disciplines using metrics based on numbers of
collaborative grant proposls submitted, collaborative publicationsaccepted, and
interdisciplinary graduae students and pogdocs trained.

2) Achieve robug community usageof the cyberinfragructure developed by theiPC for nowel
research in plant biology. Currently only afew elite plant researchers have access to
sophisticated information management tools. TheiPC amsto level the playingfield by bringing
these facilities, free of cog, to al plant biologists, regardless of ther postion and means We
will evaluae our successin this endeavor via usage statistics, user surveys, and citations in order
to precisely definewhois ugng theinfrastructure and how they are usngit.

3) Make measurable progress towards solving grand challengeproblems in plant biology and
CISE TheDiscovery Environments are developed in collaboration with god-directed,
community-organized Grand ChdlengeTeams. Idedlly, this work should spurreal progressin
unraveling some of the mysteries of plant biology. We will evaluae our success in this god by
monitoring publcations awards and other measures of academic success.

4) Help plantbiologists everywhere expandther teaching, training and educational outreach
efforts to incorporate computational thinking in biology. We will evaluae this by measuring
number of teachers trained, and nunbers of students exposed to computationd thinkingvia
physcal andvirtud classes, tutorials and workshops

5) Educatelay peoplein theplant sciences. Our broadest god isto increase the level of science
knowledgeamongthe genera pulic, which we will achieve throughonline eductiond
materials, K-12 curriculum-development programs and simplified versionsof the Discovery
Environments. We will measure success in this aspect by monitoring discussion of theproject in
thegeneaal press, onlineforums such as blogs and theadopion of iPC-generated curriculain
schooks.

More specific information on howwe will evaluae our success in these endeavorsis provided in the
detailed answversto site visit questionstha appear later in this doaument.



1b. Howwill the propo%d rationale, goals, andadivities establish and sugain thevision of the
proposd Collaborative?

To addressgods 1, 2 and 3 (interdisciplinary community building and research), we have developed a
community-driven process in which self-organized representatives of thebiology, CS, IS and sodal
science communities create Grand Chalengeteams directed towardsthe solutionsof significant
problemsin the plant sciences. These teams join with members of theiPC to design, develop and
implement Discovery Environments tha provide theinformation infrastructure needed to suppot the
teamsOresearch. The DEs ultimately become open, online resources for the broader community, who
paticipaein theinfrastructure as users, developes, daa produeers, curators, and integrators. This
processis described in detail in theresponss to questions2-5.

To address gods 4 and 5 (education, training and outreach), we will embark on aninnovaive
programme of curriculum development, outreach and training designed to bring the conaepts of
computationd thinking in the plant sciences to students at all levels, andto raise thegeneral level of
science knowledgeamong motivated lay people. Details of this program are provided in our responss to
gquestions8 and 9.

Findly, we have ddiberately created a process and an infrastructure that is self-sugaining. All
components of theiPC infrastructure are open source and open access, meaning that they can betaken
up, copied, modified and redistributed by anyone It is our hopethat this aspect of theinfrastructure,
coupled with thelasting effects of our community-building, eductiond efforts, and outreach, will long
outlive iPC itself.

1c. If fundel, whatwill this Collaborative enable that could notbe acconplished by existing
organizations resources, and mechanisms? Whatfeatures of the Collaborative are truly innoative?

We feel tha our approach to building an interdisciplinary community based on a common infrastructure
isuniquein alarge number of ways.

1) Itistruly interdisciplinary. Nearly al existing collaboratories are focused on asingle research
disciplineor asmall cluger of related disciplines. Our approach istruly interdisciplinary in tha it
integrates the different disciplines of biology, computer science, information systems, statistics,
andthe sodal sciences from theoutset. It isdriven by the needs of biologists to definenot only
the Grand ChdlengeQuestionsbut also to articulate the new tools and techniques tha will need
to bedesigneal and developel to solve these chdlenges.

2) Thecommunity sets theagenda.iPC staff do not select grand chdlengequestionsor otherwise
dictate research gods. A ddiberate process of community engagement bringsrepresentatives of
different research disciplines together to self-organize themselves into Grand Chdlengeteams
with thar own projects and research gods. These teams engagetheiPC to design and develop
Discovey Environments tha address thar information management needs, and, by extenson,
theneedsof the broader community.

3) Pervasve use of Web 2.0 technologies for broad community participation: The Discovery
Environments encourage users to contribute ther own daa sets, which are then integrated into a
whole that is greater than thesum of its parts. This hdpsrealize our vison of acommunity-
driven infrastructure tha is owned by the community, notby theiPC.

4) Theinformationinfragructure is designed by acadamics, butimplemented by professionals usng
proven software-developrent methodobgies. Mos academic software isimplemented in an ad
hocway tha lacks generdlity, ishard to port, and is pooly doaumented. We propos a two-step
design of the DEs in which academic participants in the GC teams and theiPC create prototype
software by following thefundamental prinaple of "systems andysis and design cycle" --
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undestanding the needs of end users, developing ablueprint for thedesign to suppot these
requirements, prototyping tools, and testing and modifying them in respon to user feedback.
These prototypes are then passed on to a professiond software engineering team for
implementation as hardened, reliable, well-doaumented, stable software.

5) Theresearch & infragructure developnent parts of the project are integrated with its
eduational goals: The Discovery Environments will beintegrated into the curricula and other
teaching materials tha we develop, creating a continuousconnection between students, teachers
and researchers that we feel will bemuch more effective than ghetoized Qlumbed-downQonline
versionsof these materials.

6) Outreach based on sodological modds of technology adopton anddiffuson. Our outreach
efforts are informed by sodological modds of technology adopion and diffusontha are widdy
used by marketing teamsin the high-tech indugry. These modds allow usto target our outreach
efforts to specific subpopuétionsof theresearch community usng techniques that are most
likely to beeffective for tha subpopuétion.

7) Integration of software tools and datasets: The Discovery Environments focuson the seamless
integration of data sets and daa andysis tools, thereby merging theideas of daabases and daa
merging. Mog biological software produdsfocuson oneor the other.

8) Preparedness for thefuture: Because technology is changing at a lightning place, our project has
adedicated Quture shodkOgroupwhose responsbility is to continuousy scan the horizon for
promising technologies, tools and techniques and decide on which ones to explore further.

9) Congantevaluation by anindegendent group An indgendent team of soda scientists will be
on hand throughoutthe project to evaluate the project usng explicit metrics andto provide
feedback to the project management. This alows us to monitor the effective of our project in red
time and respondin an agile fashion.

1d. Whatare the specific characteristics, features, and capabiities of theproposd Discovery
Environnents?

TheDiscovey Environments are shared, open source, web-based software platforms tha address the
grand chdlengequestionsin plant sciences by alowing community members to integrate, visudize,
andyze and annofate large-scal e datasets and associated computationd modds.

Speifically, the DEs are designed aroundtheidea of the Omashup Oa system tha provides a central
data type whose common coordinate system acts as the framework for integrating other raw and
computationdly-derived information. In the case of genomic daa, for example, the coordinae system is
chromosomal postion, all other daasets are layered on top of this common coordinae system, ranging
fromraw daa such as mRNA transcription levels to highly-processed computationd daa such as
binding site free energies. In other cases, the common coordinae systems will be geographic
information, taxonomic trees, 3D anaomic maps biological pahway graphs or more absract
coordinate systems such as ontlogies. The use of mashupsis critical to theiPC& integrative, cross-
disciplinary, community-building gods, because mashupsprovide a powerful and intuitive way for
diverse community members to combinethar work and to see relationshipsamongthem.

DEs can be annotited, meaning tha they encourage community members to use them as thebuilding
blocks for larger, integrative works. An annofation can be as simple as a one sentence note attached to a
data object, or as complex as an interactive review article which draws on graphics, computationd
modds, and daabase tables from the DE as thefigures and tables of thearticle. Onevery attractive
modd for thistype of annottionisthe WIKI; we envision joining open source community effortsto
develop structured WIKIs in which free text is seamlessy merged with structured information.

DEs are user-friendly front endsto both databases and computational processes in away tha blursthe
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distinction between thetwo. Users will be able to extract information from avariety of largelocal and
remote datasets, and to access compute services induding thetype of very large-scale smulationstha
require tera- and peta-grid computing. Behind the scenes, we will use web services for DE extengbility,
and strict provenance, versioning and semantic consistency checking to ensure the accuracy of what is
presented to theuser. The DE frontendswill use thelatest web technologies: induding AJAX and the
Ssemantic web.

DEs are community-driven. We will design DEs within the context of the needs and requirements of
specific grand chdlengeteams which are themselves composed of community members. As described in
thetimelinefor DE development (see question 6), GCT community membe's patticipae in key ways
throughou the design, implementation and testing of DEs. Theexception to this rule istheiPlant Cxiller
appQdescribed in the answer to question (4a), onwhich we will begin work during thefirst year, before
grand chdlengeteams are fully formed.

DEs are challenges for computer science and software engineering. Thetechnology for integrating data
and computationd services across adiversity of platforms, protocols and formatsis very much unde
development, and thetheoretical frameworks for tracking provenance, managing semantic integration,
and managing version changes, is a cutting-edgecomputer science research problem.

Finally, DEs are open. The APIs undelying the user-friendly front endswill be exposed to theworld so
tha software developa's, computer scientists and other computer-savvy users can access them directly.
All DEstha we develop will beavailable for reuse, modification and redistribution unde open source
terms, thereby encouraging the community to take up and maintain the software longafter theiPlant
Collaborative has dissolved. Openness a'so meansthat the DEs will reuse existing technology; whenever
possible we will make use of existing open source software packages. This allows usto leveragethe
excellent work aready doneby software developes both within and outside the biological community
and to use ourtime to develop novd applicationsrather than reinventing wheels.



2) Grand Challengeidentification processes to be used by the Collaborative

2a. For each of theproposd phassin the proposd grand challengeprocess, describe what activities
will be undetaken and howthese will proceed, who will beinwlved, who is responsble for
organization/managenent, andwho will make decisons Whatare the respective roles of students
and pogdocs and of senior project personnd?

Thegrand chdlengeprocess aims to continuousy engagethe community in a process tha leadsto the
development of a stable, community-suppoted, cross-disciplinary cyberinfrastructure. Themeansto this
end are the Grand Chdlengeteams, which foger cross-disciplinary community connections andthe
Discovery Environments, the software basis of the cyberinfrastructure,

Phase |: The Community Selects theiPC®@ Board of Directors

To ensure total control of theiPC by the community we propose a @oostrappingQprocess for forming
theBoad of Directors (BoD). Thefirst step isto form a Nominaing Committee comprised broadly of a
small number of respected experts in the plant science and computing/information science communities.
The NSF, working with the Collaborative Director and co-PlI's (and/or members of the community
selected by NSF), will conault with the community in the selection of the Nominaing Committee. The
Nominating Committee will then widey solicit nominaionsfor theiPC& Board of

Directors. Nominaing committee members agree in advance notto be consgdered. Thenominating
committee then creates the Board in conaultation with NSF and the Collaborative Director (both of
whomwill have to work closely with theBoD). The BoD selectsits own chair, subject to NSF
approvd. Themembers of the BoD will have staggaed terms, to ensure both continuity and renewal.
The process should be complete by the end of September, 2007,

Phase |1: Conference: GGrand ChdlengesO

Beginningin Octobe, 2007,the BoD, working with theiPC& Executive Committee and assisted by the
Director of Community Responsbilities and her/his staff, will widdy solicit brief Quhite papersOfrom
the broad community (induding plant, computer, and information sciences and engineering) that
propo topics, speakers, and workshopsfor the Ckick-offOConference. The BoD, assisted by theiPC,
determines the agendaand chooss theinvited speakers for the Conference, to be hdd in thefirst or
second month of the project (early 2008;staff will be hired during thefall of 2007).

TheBoD will aso choo% thevenue Two possibilities are Cold Spring Harbor Lab®@ Grace Auditorium
and the Biogpheae Il conference facility in Oracle, AZ. We suggest that thefirst conference behdd at
CSHL to reduce the perception tha theiPC is Qhé thing in ArizonaOFollow-up conferences will be
hdd annudly in the second and subsequent years, with the venuerotating between CSHL, Arizong and
other locationsselected by the BoD.

TheiPC core staff, working unde the direction of the Director of Community Responsbilities, will
managethelogistics for the kick-off conference. However, the content of the program, such asthe
sessionsand invited speakers, will behandled by the BoD in conaltation with the community, assisted
by staff as needed. Participaion of iPC faculty, students, pogdocs and staff would be extremely
valuable, butwould be subject to BoD approvd to ensure an appropriate bdance relative to the
community they are serving. Theinitial recommended focus areas for the conference can befoundin the
Project Description. Information regarding these conferences will bewiddy distributed and advertised
to ensure broad and diverse paticipation, induding marker pgpersin maor biology and CISE jowrnds
and throughthe professiond sodeties.



Phase lll: Focused Grand ChdlengeSymposa

Thekick-off conference will befollowed by 6 to 12 focused Grand Chdlenge Symposa hdd duringthe
first year. These symposa have three main gods:

1. To discuss and define grand chdlengeproblem(s), identify the data and tools currently available, and
to outline theresearch needed to solve the problem.

2. Toidentify the cyberinfrastructure tools and research approaches tha are needed to solve this
problem.

3. To establish thenude of Grand ChdlengeTeams, cross-disciplinay community groupstha will
work with theiPC to design and develop the Discovery Environments tha will providethe
informatics infrastructure for ther research.

GC symposawill becommunity-generated and driven, with iPC staff facilitating, but not directing.
Following the kick-off conference, we anticipate that multiple groupswill answer thecall to organize
GC symposa on topics of thar choice. These self-organized groupswill be asked to prepare short
proposls describing the proposd symposa. Theproposls will then be evaluated and selected by the
BoD. Theorganizers of agiven meetingwill determinethe agenda participants, schedule and location,
modified by the BoD as appropriate to ensure broad community and interdisciplinary participation.

It ispossible tha we will notreceive sufficient proposalsto fill outthetarget minimum of six symposa,
or that the proposls we receive will be skewed towardsa particular topic. In this case, the BoD will
issues RFAs for GC symposgain paticular areas in order ensure tha the symposa cover thefull breadth
of plant biology.

All symposaorganizers will beencouraged to meet with project staff and faculty before the symposum
begins and to meet agan after it is over to discuss community needsidentified over the course of the
meeting. Some symposa organizers may also wish to have iPC staff or faculty make a pulic
presentation during the meeting in order to orient attendees to iPC resources and capabilities. All
paticipants will be expected to provide subgantive feedback for the community and iPC to evaluae the
success of themeeting. All symposa organizers will berequired to submit afind report onemonth after
the meeting.

Phase |1 V: Formation of Grand ChdlengeTeams

Theintent of the GC symposais tha they catalyze theformation of Grand ChadlengeTeams. Thekey
stated ddiverable for GC symposum organizers and attendees is a proposl to form oneor more GC
teams, interdisciplinary research collaborationstha benefit from, and contribute to, theiPC
infrastructure. Theincentive to form a GC team istha community participants in theteam receive On
kindGsuppot from theiPC in theform of information systems management, the development of
Discovery Environments tailored to thar needs and collaborative interactionswith iPC faculty who are
in thetop academic tier of computer scientists, biostatisticians software engineers and plant scientists.
Community participants can also use theinvdvement of theiPC as leverageto obtain research grants to
suppot the other aspects of ther science. Rather than investing large amount of money and effort into
developing information systems, GC team project participants can focuson the science.

All GCT proposals tha we receive will be evaluated by the BoD, in conaultation with externd peer
reviewers. Criteriafor review will indudefeasibility, scientific merit, innovaion, potential for cross-
disciplinary interactions potential to advance @omputationd thinking,Oand whether it will benefit from
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cybeinfrastructure building. By thelatter, we mean tha if a proposd project requires several years of
daagahering before any information processing or software development is needed, then it might be
better to defer it in favor of another project tha has more immediate information-management needs

Each GCT will beled by alead prindpd investigator chosen from participaing community members,
and will beassisted by a collaborating I ST faculty member acting as an assistant prindpd investigaor.
Asdescribed in greater detail in the management plan, thelead prindpd investigaors from each of the
GCTswill become a member of the GCT Oversight Committee, whose responsbility isto monitor the
activities of al the GCT projects.

We recognize tha notevery GC symposawill catalyze theformation of a Grand Chdlenge Team
proposl. Symposum paticipants may decide, for indance, tha thetimeis notyet ripeto attack the
propo%d problem in a concerted fashion. Even in this case, however, the symposumwill have been
valuable as a community building activity, because it broughttogeher diverse experts across disciplines
to discuss difficult problems and potential solutions. Participantsin such symposaare likely to form
new collaborations develop new projects and new tools, and create new focused communities centered
aroundspecific, future grand chdlengeproblems.

Phase V: Engagement between iPC and GC Teamsto Develop Discovery Environments

Thefifth phase of the process is engagement between members of thel ST staff and GC teams to design
and develop the Discovery Environments, work out iPC-facilitated data mining and daa integration
tasks, develop novd agorithms, and create other information resources tha will form theinformation
infrastructure for the GC teamsOresearch. This processis described in detail in the answers to question
3.

Phase VI: Community Education and Outreach

Thefind andlongest phase of the Grand ChdlengeProcess is reaching out to the community to increase
paticipaionin the GC team projects, to encourage members of multiple communities to use the
facilities provided by the DEsin ther research and teaching work, and to educate students and
motivated laypeople in theways of computationd thinking. This processis described in detail in the
responesto questions4, 5, 8 and 9.

2b. What are the expected outcomes/ddiverables and the measures for success for the grand challenge
process and howthese will be evaluated?

Theprimary outcome of the Grand Chdlengeldentification Process is the formation community-driven
dynamic communicative and focused plans and teams to attack significant GC questionsin plant biology
and CISE. Theoutcomes and ddiverables bdow are based on the phases described in the previous
guestion. For organizationd purposes, theinformationis presented in tabular format. The outcomes will
be evaluated based on theindicators of success udgng the evauaion methodsprevioudy described. This
indudes, aligning the outcome with the evaluation matrix, collecting data from specific project
popuktionsusng methodssuch as surveys and doaument andysis, andyzing the data, and reporting the
resultsin formative reportsto the project management.

Outcome I ndicators of Success

Phase |: Community selectsiPC@ | = Formation of BoD follows ®oottrapping(process
BoD described in project doauments

Phase |1: Conferences (kick- = White pgpe solicitation attracts 25 proposls
off/fannud) are organized andhdd | = Locationsare chosen and secured
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= 150in-person attendees, 250web-based attendees
(kick-off)
= 200+ participants attend annud conference

Phase l11: 6-12 GC Symposahdd
dunngfirst year

= 10 proposs from self-forming groups
= 6-12 symposa organized and meet

Phase IV: GCTsform

= 2 Symposagroupsform GCTs

Phase V: Development of DEs by
GC teams and iPC staff

» DEsare designad and developed by IST and GCTs

= Novd agorithms are developed

= |nformation resources tha form theinformation
infrastructure for the GC teamsOresearch are created

Phase VI: Increased community
paticipaion throughspecified
project segments

= Participaionin GCT projects increases

= Community uses DEsin research and teaching

= Students and laypeople have greater undestanding of
computationd thinking




3) Cyberinfragructure (Cl) plan
3a) Howwill the Cl resources belinked together into a fundional whole?

Thenaure of the Cl resources developed by iPlant are dictated by the needs of the Grand Chdlenge
Teams (GCTs) and theneeds of thebroader communities of biologists and computer scientists from
which the GCTs arise. In practice, Cl resources will be accessed via Discovery Environments conssting
of:

e Coredaasets, either maintained locally or in offsite locations

Compute services tha manipulate the data;

e Shaed ontologies tha describe the datasets, the compute services, and therelationshipsamong
them,

e A low-level AP suitable for use by bioinformatics and software developeas tha provide access
to thedaasets, compute services and ontologies at the semantic level;

e A high-end visudization and manipulation environment tha provides an intuitive frontendfor
Discovery Environment end users.

e Collaborative WIKI-like "mashup" facilities for drawing condusonsfrom the DE and sharing
those condudonswith other members of the community.

Althougheach Discovey Environment is cugom-tailored for its community, the undelying technology
will berecycled fromoneDE to thenext. We will use an N-tiered architecture in which remote and local
daasets are stored in theformat mog suitable for the access paternsunde which they will be used,
typically arelationd or oject-relationd database. The"bus' connecting datasets and compute services
to thelow-level API will use ontology-aware semantic web technologies such as REST-based access to
OWL-DL daastreams. Thetoptier of visudization and collaboration facilities will typically use
AJAX-based applicationstha run on common web browsers.

By providing a software developa’'s API tha gives access to thedaa at the semantic level, we will
facilitate the development of multiple tools tha build uponthe DE infrastructure. By reusng existing
open source technologies and by pursuing an aggressive opan source policy ourselves, we will
encourage the community to build on top of theiPlant infrastructure.

3b) Whatisthearticipated user community?

We definethree general user groupsfor iPlant, the @oreOcongituency, the roadOcondituency, and
the Gextended Ocondituency. The core congituency conssts of members of the community-organized
Grand Chdlenge Teams, with whomwe engageintensvely in agod-directed fashion. The broad
congituency congsts of thegeneral community of plant biologists, trandationd researche's (e.g.
breeders), computer scientists, software engineers, mathematicians and graduae and podgraduae
students, with whomwe engage via the online Discovery Environments. The extended condituency is
other interested groups induding thelay puldic, students at theK-12 and collegelevels, science writers,
lawyers, environmental health workers, and so forth. We will engage the extended community via
education and outreach activities, paties, and layperson-directed material available fromthe DEs.

Our core congituency congsts of members of theGCTs. Asdescribed in theresearch plan andin
answersto earlier questions we envision developing 3-4 GCTs during thefirst year of theproject. The
GCTs are composd primarily of outside members of theresearch community, whointeract with afew
well-chogen iPlant faculty and staff to design and implement the DES needed to suppot thar grand
chdlengequestions
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Based on our experience with recent grand chdlenge questionsin genomics (the HapMap project
www.hapmap.org, and the modENCODE project www.genomne.gov25521166), we envison GCTs as
congsting of teams of 30-40 community membersin thefollowing roughdistributons

1 lead faculty level plant biologist

1 co-lead computer scientist, mathematician, bioinformatician or statistician
3-5 additiond faculty-level scientists

10-15 poddodoral level scientists

10-15 gradude students

Thedistribution of biologists, computer scientists, mathematicians bioinformaticiansand statisticians
will vary from oneGC project to thenext. In addition, these non-experimental scientistswill be
interacting with many more experimental scientists; for instance, we have observed tha aratio of 5
bench scientists per "in silico” scientist istypical of many of the omics projects tha we have paticipaed
in. Thus our core condituency during theearly phases of theiPlant project will be 100-200researchers,
distributed amongexpeimental and nonexpeimenta scientistsin a5:1ratio.

We will "leaven" each GCT with 4-6 iPlant staff, who will intendvely work with community members
as project facilitators throughoutthe course of the GCT project. Theleavening will congst of at least
onefaculty-level bioinformatician, computer scientist or statistician fromtheiPlant IST team, two full
time PhD-level pogdocs or CS staff, and 1-3 graduate students who will be cross-trained in
experimental biology and computer science. When appropriate, GCT teams will also involve graduae
student conaultants in statistics broughtin throughthe UA Graduae Interdisciplinary Programin
Statistics and throughour partnership with the Purdue STATCOM program (see question 10). These
facilitators will beassisted by a variable number of professiond software engineering staff members
fromtheiPlant infrastructure core.

Thebackgroundsand expectationsof the core condituency will vary consderably from computer-savvy
and biology-nave to biology-savvy and computer-nave. Thisisunavoidable -- and probably desirable --
in an interdisciplinary project of this scope The DEs tha we develop will have multiple layers of access
to satisfy many levels of expertise. Team members with extengve software development experience will
be able to access the DEs uang thelow-level AP, while the experimental biologists will mog likely
interact with the system via the user-friendly frontends

Our hardest task will beto manageteam member's expectationsby sharing realistic estimates of thetime
it takesto identify and cleanse data sets, assemble theinfrastructure for their semantic integration, and
creating stable and compdling user interfaces.

Beyondour core condituency isthebroad general community of plant biolog sts, interested computer
scientists, mathematicians and software engineers, who will be encouraged to paticipae in iPlant as
users and contributors to the DES as described in the answvers to section 4. The DEs will beopen to the
genera community at both thefrontend and API levels. General community members will bewelcome
to browse throughthe daiasets made available throughthe DEs, annotate and integrate information via
the DE WIKI and mashupfacilities, and contribute thar own primary or derived data. Community
members who become strongly engaged with oneof the DEs will be encouraged to become core
paticipantsin the correspondng GCT.

There are more than 6,000registered members of the American Sodety of Plant Biologists
(www.aspb.org/publicaffairs/news/aspbpr.cfm), but our general condituency is potentially much larger
than tha, encompassing taxonomsts, ecologists, and plant breeders, as well as the communtities of plant
biologists outside of the United States.
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Our potential broad congituency also indudes computer scientists, software engineers, and
mathematicians To engage computer scientists, the DEs will indudematerials tha describewhy the
problem isinteresting froman algorithmic standpant. For software engineers, we will provide pointers
to the source code ingallation doaumentation, and hints on how to repurpose the DE infrastructure for
thar own needs

For lay people, K-12 and college students, and other members of the extended congituency, theiPlant
staff, working collaboratively with GCT community members, will incorporate education and outreach
material into the DEs by providing them with backgroundreading on the problem toward which theDE
isdirected, thesodal and scientific significance of the problem, and thetechniques being used to
address the problem. Thiswill be supplemented with curriculum development, iPAT outreach, and the
teacher training activities described later in this document. Togeher, this backgroundmaterial will help
maintain ahighlevel of trangarency for iPlant, engage the community, and providethe broader
community with a sense of indusgveness and ownership.

3c. Howwill usersinterface with the Collaborative, induding access, application for resources, and
technical assistanae?

Access. Mog users will accessiPlant resources via Discovery Environments, as described in the answer
to question 3a There are two levels of access. 1)interactive access, which takes place viatheweb
portal, mash-up and WIKI tools, and thevisudization tools provided; and 2) GexpertOaccess, which
takes place throughthelow-level Application Programming Interfaces (APIs) and Service Oriented
Architecture (SOA) to allow direct and automated access to data and computationd resources.

Application for Resour ces. Many iPlant resources will bedirectly accessible via Web interfaces. For
"hardwar€e" resources, such as computationd cycles, we will follow the modd tha has been successfully
used for many years at the NSF-funded supercomputer centers. In paticular, any affiliated user can
apply for abasic level of access to storage and computing resources. Users and GC projects with more
significant needswill submit proposals describing theresearch they will do and the resources they
require. These will bereviewed by aresource allocation subcommittee appointed by the BoD. Users
with significant computationd needs that cannotbe fulfilled directly by theiPC will bedirected to an
appropriate naiond facility such astheTeragrid, NPACI at San Diego, or NCSA at lllinas. Limited
number of life scientists at present make use of supercomputing facilities, butthisislikely to change
over time. TheiPlant collaborative will providea stepping stonefor plant scientists by providing a
"medium scal€" set of resources on which they can develop experiments and simulations thereby
preparing them to write compdtitive applicationsfor more significant computationd resources when
they become required.

Technical Assistance. For GuppotOinteractions we will provideonline and phoneaccessto a hdp
desk facility. We will use a Cugomer RelationsManagement (CRM) framework framework or
QicketingGsystem, such as the open source RT system, to manage this process.

The Collaborative will implement a suitable system similar to the successful ticketing system used in the
NSF Teragrid. The open source RT (request tracking) software will form the core of this system.

Thesuppot processisinitiated with either an e-mail or aphonecall fromauser. This creates a new
ticket in thesystem tha isthen ddegaed to the mos appropriate domein expet ontheteam. The
ticketing software assignsa case nunber, tracks all interactionswith the user, and logsthe processto a
database. Using theticketing software, we will regularly review the open ticket quauein order to
escalate any long-open tickets to the appropriate supervisory personnd and to identify any persistent
problems tha need to be addressed systemically. These records, alongwith summary information such
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as average problem resolutiontime, will be provided as part of regular reporting to NSF to measure how
effectively Collaborative staff are responding to the needs of the user community.

TheArizonaState collaborators on this proposl have experience in running responsve cusomer
suppot opeationswith the RT software, and will berunning adistributed phonesuppot opeationsfor
the QRanga Osystem on the Teragrid suppoting a broad naiond community. The University of
ArizonaBiotechnology Computing Facility (BCF) iswell versed and equipped to assist life scientists
with suppot requests arising during usage of computationd resources and andysis tools; providing
handson assistance utilizing cross platform remote desktop sharing tools for problem resolution that
involve complex GUI (Graphical User Interface) interactions

While e-mail suppot will beavailable 24/7, we don®fedl tha providing 24/7 humen staff at ahdp desk
judtifies the significant expense tha would beincurred. Therefore, phonesuppot would likely be
available during nomal busness hours only. For e-mail suppot, initial respongs will be provided to
users within onebusness day.

The Qirst respondeOresponsbilities for the virtuad hd pdesk will be shared by all iPC sites to reduce
total cod. Independent of where theticketing system resides, iPlant staff at all siteswill respondto
tickets, and the n-callOduty can also bedistributed when necessary via call-forwarding. All sites (UA,
ASU, CSHL) will also participae in suppoting users. However, the community will see asingle e-mail
address and 800 number for all suppot requests.

3d. Howwill the Collaborative anticipate andadapt to new technologies, conaepts, strategies, and user
expectationsfor cyberinfrastructure in thefuture?

TheiPC will address these issuesin two ways. Firg, core staff at all siteswill keep track of technology
changes asthey are doingnow at UA, ASU, and CSHL. Thisindudes hadware trends and software
developments. We have also been in contact with externd groupssuch as Google and LionShare at Penn
State, as described in Appendix A3 of the proposl. Second upgrades and expansonsto the core
infrastructure will bedriven by the needs of the community, in paticular the needs of the Grand
Chdlengeteams. One of the outcomes of each Grand Chdlengeworkshopwill bea specification of the
infrastructure required to tackle a specific GC problem. Thisindudes both hardware requirements
(computing cycles, daa storage, visudization, and neworking) as well as software requirements, in
paticular building the appropriate Discovery Environment. Decisionson acquisitionsand allocationsof
personnd will bedriven by the needs of GC teams, and they will bemade after review and prioritization
by the Board of Directors, as described in Appendix A2 of the proposl.

TheiPC has taken addiberate strategy of not making alargeinvestment in Gbig ironORather, we have
chosn to leverage the computation, storage, and visudization resources available at the partner
campuses, as well as such nationd resources asthe Teragrid. There are severa advantages to this
approach. Tremendouscapabilities are made available to theiPC, withoutthe project having to bear the
full cog for thedeployment and maintenance of these services. More importantly, this approach allows
the Collaborative to remain nimble, without large Gunk cogsOin a single technology platform. By
redudng theinvestment in iron, the iPC® cyberinfrastructure resources will ingead focuson the people
required to adgpt to ever-changing technology targets. As the deployed technologies available both
naiondly and asthe patner ingitutionsevolve, the iPC will have theflexibility to evolve with them.

Other groups are better equippedto develop optimized and possibly cutting edge creative solutions. Viaour
partnership proces (seequegion 10) we will connectwith them in orderto bring our cutting edge needs to their
attertion. This canbe facilitated by stressing the importance of maintaining relationships with peer projects
throughout the Discovery Environmert desgn and developmert process. An additiond advantaging of
leveraging and building on top of existing inditutiond resourcesistha we can bendit fromthe
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technology refresh cycle tha is aready built into tha infrastructure. In addition to providing hardware
refresh, thesignificant cog of training, setup, integration, and trangtioningis notaburden onthe
collaborative.

Our iterative and agile approach to software development and deployment will allow the collaborative to
integrate and adoptnovd methods algarithms and user requirements as they evolve. The software
architecture and undelying computationd infrastructure is intended to be service oriented, affordingthe
ability to swap components and modues as more suitable and optimized solutionsare identified. For
ingance, the scientific community is pusing thefrontiers for application-specific, CPU-ass sted
reconfigurable computingin order to accelerate compute-intensve applicationsby several orders of
magnitudecompared to traditiond processor-based architectures. Reconfigurable computing enables the
end user to exploit both hardware and software levels of optimizations The flexible naure of this
emerging technology affordsthe possibility of meta-architecture; "morphing" hardware configurations
with software as needed, improving efficiency, robustness, security and capabilities on-the-fly. The
active involvement of the community at variouslevelsin the DE and formulation of GC questionswill
ensure tha user needsare addressed notjug during theinitial stages but also as the application evolves.
Suppoting daafromtherequest tracking system coupled with community feedback and direction from
thesoda scientists and evaluaorswill play akey role in anticipaing and addressing user expectations

3e Howwill thecyberinfragructure resources be maintained over time?

This question can be congdered in three parts: 1) How will we keep facilities opaationd in spite of
failures? 2) How will we keep facilities current/state of theart? 3) Or how will we keep the
infrastructure opeating after the grant expires? All aspects are important. We answered the second
interpretation abovein 3d. Below we consgder ongoing maintenance and future opeation.

Ongoing M aintenance. Asthe cyberinfrastructure comprises both physcal and software resources, the
maintenance plan will differ for each. For hardware, as mentionad in therespons to 3d, the
Collaborative's approach is to make fairly limited direct investment in hardware and ingead to focuson
adding capecity to existing large scale computing, storage, and visudization systems. Both UA and ASU
commit subgantial ingitutiond resources to maintaining these systems, both in terms of suppoting
existing systems and providing technology refresh to acquire new systems as needed. The
Collaborative@ tools will bedeveloped in such away tha they can also take advantage of remote
resources, such as Teragrid systems which are maintained by NSF. This |leaves the Collaborative itself
with afairly small set of serversto maintain, primarily to hod the variousservices assodated with the
DE. While a number of servers will beavailable for development, we are exploring other optionsfor
longterm care of the produdion systems. In the near term, solutionssuch as ASUG Qrirtud serverO
offeringmay make sense; it provides longterm contracts for hoging avirtud machine(VM),
indgoendent of undelying hardware (the VM runson a server farm maintained by ASUG I T services,
andis peiodicaly updded). Inthelonge term, the Collaborative is pursuing anumber of potentia
commercial partnershipsto supplement the thardGservices provided. Thecollaborative isin active
discussion with Google and Amazon (Simple Storage Services and Elastic Computing cloud)to
potentially bethelongterm storage site for the datasets of the collaborative. UA also utilizes an
equipment life cycle approach aongwith virtudization to phase hardware resources in and out As new
equipment is procured (i.e. tha is notcommodity off theshdf) it is maintained unde service contract
provided by the manufacturer. Over the duration of its produdive life cycle these contracts are
maintained; usudly after crossing the produdive threshold, this equipment is utilized for applications
tha are deemed as Ghot mission critical Oand without any service contracts. Ultimately the econorrics of
housng the equipment such as electrical consumption, space, HVAC (Heating, Ventilation, Air
Conditioning) dictate the phase outtimeline

For software maintenance, we mogly use open source tools which are maintained by their developrment
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community at no chargeto users; we anticipae the condituents of the collabarative will contribute back
to these projects in form of patches and enhancements madefor finetuning these applicationsfor usin
the DE. TheiPC will nead to acquire some commercial produds, e.g., for database administration, large
scale visudization etc.; the cods of software licenses, which indudeupgrades, are induded in the
project budge.

Future Operation. Thecollaborative infrastructure will be able to remain opeationd for at least some
number of years after the grant expires, asfollows.

e Hardware for thebase systems at partner siteswill continueto bemaintained and refreshed and
will beavailable to iPC users, but of course new capeacity needswill notbeeasly
fulfilled. However, commercia enterprises such as Amazon and Google are starting to make
computing and daaresources available fairly inexpensvely, and we anticipae tha the new
interdisciplinary communities and research projects tha the iPC ingired will be able to take over
management of thar hardware needs

e TheDEs and other software tha we develop will be open source, and will bebuilt ontop of open
source tools. This allowsthe user community to take over its future development and
maintenance. As needed, we will definean exit strategy to facilitate the access to and replication
of servicestha are valuable to the community butnot easily suppoted by the open source
processitself. Appropriate use of virtudization technology will allow interested participants to
recreate ingances of these services at thar inditutions

e Forlongterm data storage we expect to partner with Google to providelongterm storage,
which would enable data sets to be preserved and accessed long past thelifetime of the project.

3f. Whatare the provisionsfor security, accoun@ability, andassurance for theresources and
information to be provided by the Collaborative?

Security:

TheiPC will ben€fit fromthe services provided by the UA Security Incddent Response Team (SIRT)
tha actively monitors the university network usng IDS (Intruson Detection Systems) and manages the
firewall. They also assist software devel opas with conduding vulnerability and pendrationtesting
usng open source tools like NESSUS, OSSEC and other 3rd party packages from offsite locations

While mog resources will be puldic, some features in the DEs (e.g. persondized workflows, individual
onlinelab notes) will require secure access. All iPC userswill beissued a credential when requesting
initial accounsforiPC systems. Thiswill beimplemented usang single sign on/identity management
system based on LDAP (Lightweight Directory Access Protocol) and will cohesively tieinto al sub
systems of the Cl induding theweb access, storage, andysis components. We are carefully tracking the
progress of federated identity management system technology (e.g. Shibboleth) to allow usersto gan
access ugng the credentials issued by thar homeinditutions The state of Arizonais currently
experimenting with cross-university credentialing systems, and some of the personnd who will be pat
of theiPC infrastructure team are part of thedevelopment effort on this project.

Thebasic security requirementsfor al Cl computing equipment on the network will indudeability to
trangmit event logsto a centralized log server (usng OSSEC); thiswill leverage from the existing
accouning infrastructure and provide measures for utilization and usage Where applicable toolslike
Gangliawill provide supplemental data for accourtability and capacity planning.

Assurance:
Maintaining theintegrity of daasets for which the Collaborative acts as cusodian will be of paramount
importance to theproject. This conaern was oneof thereasonsthe Collaborative cho® to partner with
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the supacomputer centersonthe ASU and UA campuses. All daawill be stored on professiondly
managed, enterprise-class storage systems. In addition to maintaining local sngpshots and mirrors, the
Collaborative will have the capability to provide additiond daa security by mirroring critical datasets
between the UA and ASU campuses, providing protection agang large-scale disasters. Since the CI will
beleveraging on existing computing infrastructure it will also benefit fromthe defined disaster recovery
proceduresin place

We are also in discussionswith a number of patential academic and commercia partna's aboutserving
as off site mirrors.

TheiPlant Collaborative will develop specific guidelines and standadsfor degposting datasets (either
physcally or virtudly aslinks) with detailed metadata documentation in conaultation with the
community. We will ensure correct attribution for ownership of data and provide provenance to hdp
users gaugethe qudity of datasets. Software tools developed in theiPC will also be made available for
widest possible disseminaion usang open source distribution policies with the clear ind cators of
copyright, andintellectud propeaty ownership.

Accountability:

We will enaure prope tracking, capture and storage of all interactionsand usersfor all users, data, tools
and other resources usng a structured modd of provenance. Detailed tracking of all interactionswill
enable audit trails, error checking and correction, and prope attribution of resourcesin theiPC. It will
also alow resolution of problems that may occur in the use, storage, and management of data, tools and
other resourcesin theiPC.
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4) A community resource

4a) Thereview pand identified asa significant risk therelatively centralized structure of the
collaborative, which it felt could impede community buy-in. How will this risk be addressed to ensure
the Collaborative is viewed asa community resource?

Community-building pervades every aspect of theiPC plan. Our god isto provide the community with
theinfrastructure it needsto do great science while playing a suppoting behind-the-scenesrole as
facilitators, conaultants, and hd p-desk opeators.

The Grand Chdlengesymposa, conferences and workshopsare organized by self-selected community
members and reviewed and approved by acommunity-led Board of Directors (BoD). These meetings
bring togeher members of the biological, mathematical and computationd science communities who
might never meet in theordinary course of events. We see little risk tha these meetingswill fail for lack
of community buy-in, provided that we maintain trangparency in how the meeting topics are chosen,
ensure tha the organizers are respected representatives of their communities, and trug the organizersto
set themeeting format and agenda To ensure diversity and aid in the community-building aspects of
these meetings we will providetravel funding and meeting registration scholarshipstargeted to
students, women, and membe's of underepresented minorities.

The Grand ChdlengeCollaborative Teams, which arise from contacts forged during meetings are
reviewed and approved by the community-led BoD, and directed by community members. TheiPC
staff@rolein GCTsis to provide consultation, support and software development services. While we
will exercise duediligence (throughexternd review and approva of the BoD) before committing large-
scale infrastructural resources to aproposd Grand Chdlengeproject, this due diligence will be based
largdy ontheteam's own feasibility studies, exploratory activities and software prototyping. iPC staff
will assist with thefeasibility study phase, but will not direct it.

TheDiscovey Environments are developed to assist the Grand Chdlengeteams, and are designal
specifically to encourage members of the community to contribute thar idess, ingghts, syntheses, daa
sets and daa modds. DEs are classic community infrastructure produds whose framework is built by
iPC staff, butwhose content is owned by grand challengeteams and members of the community at
large Consde the WormBase daabase, a community genome daabase for C. elegans written in pat
by Lincoln Stein: its genome browser features annottion tracks contributed by hundeds of members of
the C. eleganscommunity. Research groupsroutinely submit ther daato WormBase in advance of
submitting their pgpers for publication, and grouse if therelease of their datais ddayed by aslittleasa
week. The C. elegans community ownsWormBase and has only a vaguenotion of who are the people
responsble for itsinfrastructure.

To make the Discovery Environments even more community-driven, we plan to build Google Mapsand
Wikipedia-like OnashupCacilities into each of them, such that researchers can upload, annotte,
integrate and synthesize thar own daa sets with data sets contributed by others.

Theeduationd and outreach components of theiPC, with ther emphasis on curricula development at
theK-12 andundegradude levels, target thetraining of teachersin away tha will result in the
decentralized, self-propagating teaching of computationd thinking in biology. In addition, by adgpting
theweb-based Discovery Environments and iPC tools for use in the classroom, iPlant can potentially
reach into schools with far greater penetration than can be accomplished with in-person workshops

Aswe seeit, themain risk to iPlant is not so much alienaing the community as bengignored by it.
Symposa, workshopsand grand chdlengeteams go only so far towards achieving community buy-in.
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Using thelanguaye of software marketers, we need a Ckiller appCthat will attract attention from Gearly
adopersOand then spread QrirallyOto members of the plant and computer science communities. The
killer app mug beintuitive, attractive and responsve, and mog critically mug alow researchers to
undestand complex daa sets and make biologically-meaningful inferences tha they could not othewise
achieve. TheiPlant killer appisintimately tied to the Discovery Environments; indeed it is our hopetha
the Discovery Environments will become oneor more killer apps However, in order nat to leave thisto
chance, the ST groupwill spend a congderable portion of its first yearsOeffort in designing and
implementing an application tha addresses a plant sciences problem not currently well served by
existing applications Amongtheideas we have been kicking aroundare:

¥ An QAllen Brain Atlas for Plants:O3D anaomical representationsof variousplant
species, with facilities tha allow for overlaying it with data sets (e.g. gene expression paterns)
and manud annottions

¥ Qvirtud LinnaeusOThisis an application which, given the 5SRNA or mitochondiial
DNA sequence from a plant species, will match it to a daabase of existing fingeprints and
identify the species. If thespeciesis notin thedaabase, collect thetaxonomic information from
theuser, if available, and add it to the daabase, to create an ever-growing community resource
for plant identification. A more sophisticated version of this could be used to identify
heterogeneoussequences from a meta-genomics study.

¥ (Plant Pathways.OA browseable collection of genetic and physcal pahways in plant
species, with facilities allowing community members to add thar own pahways and annotate
existing ones, alongwith andysis facilities for interpreting fundiond data sets. The application
incorporates and unifies PlantCyc, AraCyc, RiceCyc, Arabidopss Reactome and other existing
pahway daabases.

¥ Miversity Integrator: OA web-based application for allowing community membersto
upload, integrate and andyze QTL and genotypic diversity information usng themos up-to-dae
algorithms. These algorithms are currently spread out among multiple incompatible software
packages and often inaccessible to the users who need them mog.

¥ Multi-Genome Browser:OA genome browser front end to comparative mapping tools,
tha allows researchers to build comparative mapson thefly, aswell asto upload and andyze
private sequencng sets.

¥ QVeb2 OBiocrawlers.OSoftware to automatically browse theinternet to locate, classify,
and manipulate bio-relevant datasets. Theidea here would beto start the process of automeatic
andysis of theexisting and congantly inaeasing multidimensond daasets of biological
information, whether it be DNA sequences, microaray expression and genotyping daasets, daa
relating to proteomics and metabolomics, and so-on. Theultimate god isto providein silico
OeadOfor the expearimental biologist to addressin terms of wet-lab experiments. Phase | of this
work would simply betheidentification of daasets containing simple identifiers (for example
arabidopsslocusnumbers). Phase Il would involve the automated parsing of theidentified
daasets, to classify thar likely information content. Phase |11 would bethereturn of processed
daafromthese daasets, induding data processed across different dataset sources

Weredlize tha these ideas are ambitious However, theiPlant software development team has the
background,expertise, and resources to create akiller application to engage the community and win
buy-in from skeptics, and we are confident of success. Our target isto have acompdling applicationup
and available for community use no later than theend of thefirst year of the project.

To monitor howwell we are succeeding in winning community buy-in, we will have two independent
teams monitoring the project. Susan Brown'sSodad Networking Andysis team will monitor the
adopton of Discovery Environments and measure the nunmber and nature of sodal interactionsthat
derive from Grand Chdlengeprojects, meetings iPAT teams, and other synthesis activities. Barbara
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Heath'sexternd evaluaion groupat EMEC will apply strict performance metrics to the project; mos
metrics will focuson community building targets. Both groupswill report regularly to theboad of
advisors and the GC oversight committee, thereby giving usearly warning and allowing usto make
needed course corrections

We end by noting tha whileit istruetha 80% of thebudge is alocated to the University of Arizona
(10%to CSHL ; 4%to ArizonaState; 4% to EMEC and <1%to UNC), alarge portion (12%) of the
Arizonafunding flows directly to outreach, educationd and community building activities, induding
grand chdlengeconferences, symposa, Grand ChdlengeTeam travel, community workshopsand
training activities, high school, undegraduae and teacher research opportunities, and other educational
activities. An additiond 255% of UA fundsare reserved to suppot Grand ChdlengeTeam research
activities asthey arise some or all may of which may occur at inditutionsbeyondthe core group (UA,
CSHL, ASU, UNCW, Purdue). As described elsewhere, we are also pleased to have broughtRebecca
Doegeand her team from Purdueinto the project, which increases the decentralization of the project by
bringing in another core paticipaing site. .

4b) How will the Collaborative define the CcommunityQit will serve?
We ddinethe community broadly as:

¥ Plant biologists who need computationd techniques to address the problems they are
working on. Examplesindudegeneticists, cell and developmental biologists, physologists,
genomicists, taxonomists, ecologists, molecular biologists, and evolutionay biologists.

¥ Trandationd biologists who will use thetools developeal by the Collaborative to create
improved plant stodks and agricultural produds. Examples indudeplant breeders who will use
phenotypic and genotypic diversity information to improve breeding stocks, and agricultural
chemistswho will develop a new generation of targeted produds to fight invasive weed species
based on an undestanding of ther distinctive biological pahways.

¥ Theoretical biologists, induding systems biologists and synthetic biologists, who seek to
create mathematical modds of complex biological processes, or to forward enginesr cugom
systems.

¥ Computer scientists, applied mathematicians and statisticianswho are seeking
chdlenging new problem domainsand thelarge-scale data setsto test them on.

¥ Phydcists and chemists, who are looking for new chdlengesin thefieldsof sensor
design, imaging, and el ectrophysology.

¥ Students, in any thefieldsmentioned above who are looking to be cross-trained in oneor
more of the others.

Naturally, it is harder to build acommunity than to identify it. Our community-building plan isinformed
by the Roge's modd for the adopton and diffuson of innovaors
(www.valuebhasedmanagement.net/methods roge's_innovdion_alopton_airve.html), which was first
used to describethe adopion of new maize seed stocks, and later used extensvely by marketersin the
tech indudries. In this modd, the patential community is divided into Innovaors, Early Adopers, Early
Majority, Late Majority and Laggads

Innovdors are thebrave few (classically 2.5% of thetarget audience) who are eager to try outnew ideas,
even if theroad to adopionisrocky. TheiPlant synthesis activities, induding the symposaand
workshops target these innovaors by recruiting them to form grand chdlengeteams and contribute
thar energy and creativity to thejoint endeavor.

Early Adopérs, who typically accountfor 10-15% of the community, are high-profile community
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opinion leaders who are cautioudy open to new ideas. It is critical to win theregard of Early Adopers
because they can quickly sway the community oneway or another. The Discovery Environments will be
our main tool for capturing this segment of the community. Our primary strategy, as described in the
answer to the previousquestion, is to engagethe Early Adopeers viaacompdling Giller appQduring the
first year of theproject. To hdp get theword outto potential Early Adopiers, we will identify key
members of the community in consultation with Grand ChdlengeTeam collaborators and the project
Advisory Board. We will then target these individuds by:

1) Offering them the oppatunity to have an iPlant staff member visit ther labsand give a
semina or demo;

2) Inviting them to UA, CSHL or Purdueto test drive the application and advise uson how
we can improveit; or,

3) Inviting them to paticipae in an interactive webcast in which we demo the application to
agroupof potential Early Adopers.

An important asset in theiPlant Collaborative is that a significant number of theiPlant core faculty are
themselves well-respected Early Adopersinthear fields ExamplesindudeRichard Jorgensen, Vicki
Chandler, Steve Goff, David Galbraith, Carolyn Napoli and Robat Martienssen in experimental plant
biology, Rod Wingin genonics, Brian Enquist in ecology, Lincoln Stein, Doreen Ware and Michael
Sandeason in bioinformatics and phylogendtics, SudhaRam and KobusBarnard in computer science,
and Rebecca Doergein biodatistics. iPC faculty will lead the community by example, and use thetods
tha they have hdped create.

TheEarly and Late Mg ority, accouning for two thirds of thecommunity, look to the Early Adopéersfor
guidance. We will also seek to engagethislarge groupwith broad outreach efforts, induding theiPAT
outreach teams, as well astalks, tutorials, workshopsand printed brochures at major scientific meetings
publicationsdescribing iPlant resources in high-impact joumds, webinars, and onlinetutorials.

Findly, theLaggads estimated to amountto 16% of potential users, can®easily be convinced to adopt
new tools no matter how aggressively they are pursued; we will consder ourselves spectacularly
successful if we manageto engagetheother 84%

4c. Howwill this community be engagel andwhat strategies will be used to ensure full community buy-
in to the project?

We will use modds of innovdion diffuson and adopion borrowed from soda science to ensure tha
theiPC is propely and adequaely diffused into the community. Thiswill indudedeveloping
mechanisms to survey, characterize, and classify potential users into categories such asinnovdors, early
adopeers, early and late mgjority. The characteristics of these types of users will befurther studied and
andyzed to hdp develop specific strategies for ensuring adopion of theresources in theiPC. For
example, early adopters need to be addressed asindividuds or smaller groupsat the early stages of
development to ensure tha thar needsare propely undestood and catered. These early adopters have
different needsand interests than those who will follow. Even thoughther needsare different, early
adopters earn therole of pinion leadersOin ther respective communities and will hep spread theuse
of theiPC viaa GontagionOmodd.

Relying on wha is known aboutadoption and diffuson, we will leverage characteristics of early
adopiersto identify them and take advantage of their interests in encouraging other adopers. Thevery
earliest of adopers Binnovaors Bwill want to paticipae because theiPC isnew. Our task will beto
communicate to these individuds regarding the newness of theiPC. They can tolerate uncertainty, and
will thusbe quite ben€ficia to the early development stages of the project. Early adopers arethe
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individuds who take ontherole of opinion leadership. They benefit from the experiences of innovaors,
but this groupof individuds is respected in the community and willing to learn from the experiences of
theinnovaors. Theearly adopters are essential to the success of the project, as they are theones mog
likely to influence themajority. Early adoperswill play akey rolein theongang diffuson process.

A nunmbe of different strategies can betaken to train individudsin the use of the system. Onevery
successful approach isto have individuds who understand the system and its uses train others. Again,
we will draw on theinnovaors and early adopersto facilitate this training process. In addition, thereis
evidence to suggest that different people responddifferently to training and education strategies. A
survey can be administered to undestand individual learning preferences, and theresults of thesurvey
can be used to design appropriate training experiences for participants.

We envision two types of users of theiPC broadly Dthese indudethe GproducersOof resources and
Q@onsumersOof resources. Producers and consumers are not necessarily mutualy exclusive, a producer
of onetypeof resources (e.g. A softwaretool for statistical andysis) may bea consumer of another type
of resource (eg. One or more daasets or compute cycles). Adoption and diffuson strategies will thusbe
specificaly tailored to address both potential producers and consumers from multiple disciplines
induding CS, IS, Biology, and othes.

4d. What are the measures of success for achieving community acceptance and howwill these be
evaluated?

Again, theevaluation team has selected portionsfrom the evaluaion framework to provide an outiine of
the @ommunity-drivenOoutcomes tha align with community involvement and acceptance effortsin
iPC.

Outcome Project Activity Indicators of Success
iIPC opegates as an extensonof | = Symposa, conferences, = Meetingsare
theresearch community workshopsorganized by implemented as described
community in project doauments,
» Education/Outreach offer attendance meets
research oppotunities to benchmarks
K-20 » Research dotsarefilled
yearly
iPC actively attractsinputand = |PC applies = Modds are implemented
paticipaion fromall elements adopton/diffuson as described in project
of the community modds as engagement doauments, participdion
strategies meets benchmarks
= GCTsapproved by = BoD represents the
community-led BoD community in decision
= DEs seek community making
contributionsthrough = Mashups provide avenue
mashups for community
contributionsbeyond
GCT member's
iPC respondsto theneedsand = Symposa, conferences, = Meetingsare
oppotunities tha the workshopsorganized by implemented as described
community identifies community in project doauments,
= iPC providestravel attendance meets
funding, meeting benchmarks
scholarshipsto targeted = Scholarships

21



students, women, oppotunities arefilled
underepresented groups with diverse popuktion

4e) Howwould an QoutsiderOwith anidea for a working group or resource engagethe Collaborative?

TheiPlant infrastructure will offer multiple onlineresources to hdp newcomers form collaborative
projects, induding WIKIs, onlinediscussion forums, a SourceForge-style software development
environment, mailing lists, and blog facilities. In some cases these facilities alonewill hdp newcomers
g€ collaborative projects started and they will need no more assistance.

In other cases, the newcomer will have an idea tha requires more active engagement with iPlant. The
process of engagement will begin with thenewcomer sending a messageto theiPlant hdp desk, or
contacting oneof theiPlant faculty members directly. Theideawill be discussed at the next meeting of
the Grand Chdlenge Team Oversight committee. In some cases, theideawill beanaurad fit for an
ongong grand chdlengeproject, iPC project, or discovery environment, in which case we will
encourage the newcomer to join theongong project.

In other cases, the newcomer@ project ideawill beanovd onetha does notfit into an ongong activity.
In this case we will encourage the nevcomer to use the community White Paper process described in the
answer to question (2a) to identify thecommunity his or her project serves, the scientific problem it
addresses, and theresources it needs Depending on the naure of theidea, we mightalso offer to hdp
the newcomer organize a meeting or working group usng theiPlant conference mechanism. We will
then evaluate the project ideaudng thecriteria decribed in theanswer to (2a) to determine whether the
project ideais sufficiently within the scopeof the PSCIC mission (interdisciplinary, computationdly
chdlenging, community-oriented). If so, we will ask the nevcomer to lead a new community project,
and designae oneor more iPlant faculty to become its liaisonsand facilitators. We empheasize tha at all
of the stages where go/ho go decisionsare made, these decisionsare made by the BoD composed of
community members.

4f) How would an Qoutsider O community (i.e. a community, such asscience joumnalism or
environnmental planning) beable to participate in andbenefit fromthe Collaborative?

Cross-disciplinary aliances hgopen when two communitiesQinterests are aligned; how can each one
bendfit fromthe othe? Theanswer to this question therefore dependsstrongly on wha particular
scientific questionscommunity participantsin theiPlant Collaborative undetake.

To take thefirst hypohetical, let@ say tha oneof the grand chalengeprojects that emergesisthe
modding of the spread of invasive species and thar effect on communities of native species. In this
case, there is common groundwith the environmental planning community: the grand chdlengeteam
bendits from the daa collection methodobgies of the environmental planning community, and the
environmental planning community benefits from the predictionsof the grand chdlengeteam@® modss.

It is also easy to see mutud needs between theiPlant Collaborative and science joumdists. TheiPC@
variouseducationd and research projects will make a goodstories; in addition the extensve open source
material generated by the DEs and grand chdlengeprojects will make goodbackgroundsource material.
For our pat, we will have astrongdesire to engagejoumadists to get our participaory message outto
the community. We can easily envision collaborating with a group of motivated joumdists to spon®r a
workshoponwriting for the plant sciences. Nor isit outsidetherealm of possibility tha theiPC could
oneday hdp agroupof journdists create an online science-oriented news magazine or journd.

22



An outsder community will engagetheiPC in thesame way tha any individud does. Representatives
of the community contact usthroughthehdp desk or indvidud faculty members, thecontact is
discussed by the GCT Oversight Committee, and the community members are invited to begin a gradud
Qyetting to know youQproocess of meetings white papers, and follow-on workshops If we find sufficient
common groundfor a collaboration, then wed either add augment an existing project, or create anew
ong as described in theanswer to thepreviousquestion.
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5) Integration across disciplines.

5a. Whatare theanticipated roles of plant scientists, computer, computational, andinformation
scientists, cyberinfragructure researchers anddevelope's, and sodal scientistsin the
Collaborative?

iPC research, outreach and education activities are interdisciplinary at every level.

¥

Members of all theabovefieldswill work closely togeher to develop DEsin response to needs
identified throughthe Grand Chdlenge teams. Asdescribed in 3b, each grand chdlengeteam
will beinterdisciplinary and led by co-directors from different fields While GC teams are being
established, interdisciplinary groupswill begin interfacing immediately throughthe planning and
execution of thelarge symposum and throughdevel opment of killer apps(described in 2aand
43 respectively).

TheiPATswill indudeCISE and plant biology faculty and students who interface with core iPC
software engineering suppot and educationd teams.

Sodal scientistswill beintimately involved throughoutto assist with establishing the measures
to assess interaction and adopion and diffuson of produds. (See 5b for additiond ways sodd
scientists will beinvolved).

iPC will provideafertile groundfor state-of-the-art biological research, and as discussed in 5¢
bdow, aso for cutting-edgecomputationd, informationd and sodal science investigaions
many of which will beinterdisciplinary.

Faculty and students from the breadth of plant biology will paticipae in the sympoga and grand
chdlengeteams, where they will interface extengavely with CISE faculty and students and with
the DE teams of computer, computationd, andinformation scientists as described in respon® to
guestions1 and 2. The DE and GC teams will interface continudly with the core infrastructure
teams.

Community scientists with expertisein all of theabovefieldswill beasked to be externd
evauaors for thewhite pgpoers for Grand Chalengeteams, a'so made up of community
scientists, and the community members serving onthe BoD will befrom all representative fields
Interdisciplinary teams will be overseeing student, teacher, and faculty mentor training and will
develop educationd and K-12 outreach materials.

5b. Will sodal scientists beinwolved in research, planning, implementation, and evaluation/assessment
adivities of the Collaborative and, if so, how?

Soda scientistswill beinvolved in all activities of the collaborative.

1)

2)

The collaborative provides an excellent research environment dueto its size and scope the
complexity of thetechnology andinteractionsassodated with it, and its longevity. Issues
assodated with adoption and diffuson of innovaionscan be studied, paticularly addressing
guestionsregarding how the collaborative unfoldsover time. In addition, thedevelopment and
evolution of sodal networks in aresearch environment is an important research topic. Thescale
of the collaborative will provideinteresting ingghtsinto information systems implementation
guestions Findly, sodal scientists can research theinteractive naure of ongong assessment
and its impacts on systems enhancements and subsequent impact on assessment.

For planningand implementation, sodal scientists will examineissues assodated with system
usability. Usability assessments will be conduded, with the results provided to the development
team. In addition, prior research in innovdiondiffuson will beleveraged to identify individuds
mo4g likely to embrace the collaborative. These same individuds are mog likely to bethe
opinion leaders for future members of the collaborative, and thusthey will beleveraged during
theimplementation process to increase acceptance.
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3) A numbe of system metrics will beused to evaluate the system. For example, members of the
collaborative will besurveyed regarding the ease of usng the system, its ussfulnessto themin
their research, theinfluence of colleaguesCopinions regarding the system, and the conditionsthat
enable (or hinde) ther use of the system. These key characteristics have been foundto be
predictive of actud system use across a variety of systems. Additiond metrics will indude
monitoring of use logsto undestand who is udgng the system and how.

4) Froman externd evaluaion perspective, soda scientists will be collecting daafromall project
popuktionsto determinethe overall successes and shortcomingsof the project. The externd
evauaionteam will collaborate with other sodal scientists who are researching specific aspects
of the Collaborative. Data collection efforts will be streamlined by identifying areas of overlap,
thusredudng redundancy in collection methods The externd evauaorswill beinvolved in
planning and implementationin two ways, i) providing an externd view of the project based on
project doauments and collected daatha is shared verbdly during meetingsandii) providing
written reports with recommendéionsfor keeping project activities intact or making changes
based onthedaafrom avariety of project activities and popuktions

5c¢. How will the Collaborative engagecomputer, information and cyberinfragructure scientistsin
research in thar respective fields?

TheiPC will enable exploration of a number of very interesting computer science, information systems,
sodal sciences, statistics, econonics, and legd questions Onevehicle for selling this messageto those
communities will bealist---maintained by the community---of Qyrand chalengequestionsOin other
disciplines where theiPC provides an idedl environment for discovery. TheiPC will bevery proactivein
making itself known and attracting those working in other areas, especialy thos notyet serioudy
engayed in interdisciplinary work. Our visionis that theiPC will be co-driven and co-condructed with
thoe disciplines rather than jus GengagingGthem. TheiPC recognizes tha involvement of multiple
disciplines at theoutset is essential. For example, theiPC will enaure tha the GC discovery process will
involve relevant other communities, with special care taken to solicit involvement from those tha would
be unde-represented withouttheiPC catalyst. A critical element for real progress in plant biologyis
new ideas and new thinking, and researchers and communities externd to the existing Plant Science
research teams will be an essential source of tha. Hence iPlant will campagn relevant communitiesvia
conferences, mailing lists, and persond contacts, making use of initial seed connections. For example,
GC imaging issues will be sold to the computer vison community as inheently relevant to that field.
As an example, hoding an effort to modd plant structures for recognition fromimages, with serious
involvement from the vision community, would bea major ben€fit to both disciplines.

Examples of areas tha theiPC provides a uniqudy attractive platform for cutting edgeresearch in non-
Plant Science disciplines indudescientific workflow automation, algarithms, daa management,
statistics and data mining, image anadysis, econorric modds for QoricingQGand sugtainability, intellectud
propeaty, adopion and diffuson of DEs, soda neworking and evaluaion. Specific questionswill
emergefromtheinterdisciplinay GC teams. However, we provide some examples here:

1) Workflow automation: Studying the nature of scientific biological andysis workflows, howthey
differ from structured busness, manufacturing and other kindsof workflows, howthey can be
decomposed and assembled to suppot collaboration amongdiverse biologists and different
levels of andyses. These workflows need to be curated and connected so they can berepeatable,
modifiable, and accessible for others to use to solve GC problems.

2) Data management: Generating new information or GemanticOmodds for representing diverse
biological data and thelinksamongthem, miningfor new links generating new links modfying
old ones as they are discovered viathe DESs, semi-automated semantic integration of biological
daa, designing new techniques for harvesting and usang provenance, and versioning of schema
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and data. Being able to integrate the specificationsof assodated yet dissmilar experiments
pushesinto anothe grand chdlengecomputer science problem of knowledgerepresentation and
fusng.

3) Algorithmdesign, analysis, andevaluation: Designing daa structures and algarithms tha are
efficient in the context of externd memory (e.g. non-cache memory or disk).

4) Imageanalysis andrepresentation of structure. Automated (and thushigh-throughpu} image
andysis, paticularly in the modding of form with appropriate representation so tha it can be
linked to fundion.

5) Sttistical modding of multi-modal data: Modding and mining complex datathat is sparse (e.g.
microaray daa) and thusrequire relatively strongmodds, linked data of other modadities,
and/or domain knowledge

6) Data visualization: Displaying complex daafor enhanced undestanding, and discovering
paternstha automated methodscannotfind. A secondimportant issueis how can people best
interact with such daato provideinputinto the process, both for undestanding and for working
with automated methodsfor discovering paterns

7) Econonic modds for sugtainability: Designing nen and hybrid econonic modds for QoricingO
of services and tools as well as sugaining the development of new capabilities.

8) AdopionandDiffuson: Applying modds of product adoption and diffuson developed for other
fieldssuch as consumer produds and technologica innovationsto interdisciplinary biological
research is an important topic for sodal science research. Dueto the scopeand diversity of
individuds involved in the collaborative, this environment provides interesting oppatunities to
address unanswvered questionsin this area.

9) Sodal naworking: Undestanding how and why variousconnestionsamong plant scientists and
across fieldsdevelop and evolve has important implicationsfor thefield, aswell asfor
undestanding theimpact of other large-scale system implementations

Scalability isatheme tha runsacross all of the areas mentionad above Any agarithms, daa
management techniques and modds designed in the iPC have to be scalable to address large numbers
and sizes of daasets, users, and computationd complexity.

A secondthemeislarge scale repeatable evauaion. TheiPC will beused by awidevariety of
researchers on awide variety of data sets with established evaluation protocols. Hence methodswill be
routindy evaluaed much more extengvely thanistypica now.

5d. Whatis the proposd balana between enabling cross-training of individuals and promoting
interdisciplinary teans?

iPC research and education activities utilize a holistic approach, acknowledging that each discipline
represents an area of expertise required for thefind project. Each disciplinewill berequired to
paticipaein all of theactivities raising awareness beween the disciplines, providing theoppotunity to
poolther respective expertise to contribute equdly to the process and the produd. The process will
empower individuds by providing resources and ideas tha would nomally be outside of ther respective
disciplines. Cross-trainingwill beanaural product of the synthesis activities.
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6) Budge and timeline

Provided as separate doaument.
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7) Management plan and Organizational Structure

7a) Describetheresponsbilities of the director and explain whether a half-time or other appontment
level isappropriate for this postion. What criteria will be used in recruiting a Director of
Cybeinfrastructure Developnent anda Director of Community Relations?

The Collaborative Director isresponsble (a) for realizing the PSCICG broad vision and keeping the
Collaborative focused on meeting its responsbilities to the community, (b) for building community and
acting as a broker, facilitator, and advocte for thecommunity, and for coordinaing amongthe Board of
Directors, Management Team / Oversight Committee, and the Directors of Cyberinfrastructure
Development and Community Interactions The Directors of CD and Cl are responsble for
implementation of thevision and thedirectives of the BoD, M/OC, and Collaborative Director, and
report directly to thelatter. Thetwo full-time Directors jointly fundion as the Chief OperationsOfficer,
whereas the Collaborative Director fundionsas the Chief Executive Officer. Splitting the COO fundion
into two full-time postionswas judged to be essentia for the Collaborative Director to meet his
responsbilities to theiPC/community and to meet other commitments, such as managing his own
research lab and professiond service. Importantly, the Collaborative Director will have the active
suppot of the Management Team and the Oversight Committee, comprised of the coPls and other key
personnd, who will assume responsbility for many management and implementation tasks as discussed
in the Management Plan, Appendix A2.

The Collaborative Director has significant experience managing large research projects in both indugry
and academia. He fully undestandsthe necessary degree of commitment for a project such astheiPC,
and, importantly, tha effective management requires ddegation of maor responsbilitiesto key
individuds, whoin this case indudemainly the Directors of CD and Cl and the Management Team. The
Collaborative Director is committed to investing as much time as is needed to meet his responsbilities
and enaure the success of theiPC, and theiPC will be his highest priority, jug as hisrole as Editor-in
Chief of The Plant Cell has been for the past 4 years. Tha postionrequired significant time involving
oveasight and mentoring of more than 30 coeditors, scattered aroundtheworld, and 5 staff in Maryland;
being responsve to authors, readers, and the community, which involved responding promptly to
concernsof authors, readers, and other stakeholders; reviewing, revising, and setting journd policy; and
organizing and runnng editorial boad meetings A commitment of 50%timeto theiPC likely
represents at least 35 hours/week, smilar to thetime devoted to The Plant Cell as EIC. If the NSF and
the site visit team have questionsaboutthe EiC& performance, they are encouraged to contact the
Executive Committee of the editorial boad (Cathie Martin, Sally Assmann, Bill Lucas, David Smyth,
and Nick Talbot), aswell as Dr. Crispin Taylor, the Executive Director of the ASPB, the publisher of
TPC. ASPB is currently interviewing for thenext EiC, whose term is scheduled to begin Januay 1,
2008, following atrangtion during thelast 6 monthsof 2007.

Thequdificationsfor the Director of Cyberinfrastructure Development are as follows. Required: Degree
in computer science or related field and at least 5 years experience in managing the computing
infrastructure of amedium to large sized organization. She mug have the experience of having
managed teams of programmers and systems staff and mug befamiliar with technologiesinduding
daabase systems, networking, storage systems, and software engineering. Desirable: Work experience
in managing the computng infrastructure for a biology-related organization. Familiarity with oneor
more of thefollowingis also desirable: work with biology daa, biological applications and biologica
or other scientific workflows.

Thequdificationsfor the Director of Community Interactionsare as follows. Required: Advanced
degree in thebiological sciences and at least 5 years managing a medium-sized groupin research or
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development in academia or indudry. Strongskillsin personnd management, team building, and
community interactions Desirable: Experience in plant biology and bioinformatics.

7b) Provide an organizational chart that clearly illugrates therelationship (chain of commandg
between the Collaborative Director, Oversight Committee, Board of Advisors, andthe Directors of
Cybeinfrastructure Developnment and Conmunity Relations

Asindicated in the appendix, the Oversight Committee assists the Management Team, but does not have
adirect management role. The Management Team was erroneoudy left out of the management diagram
in the appendix. Thediagram bdow shows thedirect relationships between the Management Team to

the Collaborative Director and the Directors of Cyberinfrastructure Development and Community
Interactions

Board of Directors

Collaborative

. «eeeee  Management
Director

\ Team
Director of Director of
Cyberinfrastructure Community
Development Interactions
-

7¢) The centralized nature of the proposd Collaborative wasidentified by thereview pand asa
potential management risk, noting that this structure may result in the Collaborative being viewed as
a Univergity of Arizonaentity asoppo®d to a community resource. Are there plansfor

implementing the management plan andstructuring the organization in ways that could mitigate this
risk?

There aretwo distina parts to this question. Firgt, it isimportant to recognize tha a centralized
organizationis much easier to manage than an unrecessarily distributed organization. We have chosen
an initially centralized structure for certain aspects of the project precisely for thereason tha it reduces
management risk in theimplementation of community needsand priorities. The second pat of the
guestion deals with therisk tha the community mightfail to perceive the Collaborative as a community
resource. Thisrisk is mitigated by community control of the Board of Directors, whowill make all
major decisionsaboutresource alocation and priorities. A major responsbility of bath the Collaborative
Director and the Director of Community Interactionswill beto ensure that the community@ perception
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istha the Collaborative bdongsto them. Thisis amajor reason why we fedl theDCI postionis
essential to the Collaborative.

7d) What measures will be used to assess management success andhowwill they beevaluated?

Theexternd evaluation has selected sectionsfrom the Request for Proposls tha describethe
expectationsset forth by the funding agency in theareas of Expected Characteristics, Primary
Respongbilities, and Core Capabilities. These items stand as the framework for the evaluaion effort.
Oneof thesix Expected Characteristics is tha theproject will beeffectively managed. Further, the
management should providefor:

effective leadership

efficient implementation

reliable oversight accounibility

quick respong to new oppotunities and gauging community needs

indugon of externd advisory groupsfor guidance, identifying frontier oppatunities, and
allowing for breadth of inputand advice

A series of tables has been prepared tha outlines the sectionsfrom the RFP and matches them to the
iPlant project activities. Additiondly, success measures and daa sources have been outlined. The
segment of Table 1 tha addresses effective management isinduded bdow. Data will be collected from
appropriate sources, dependent uponwhich indicator is being measured. Data collection methodsfor this

KK K KK

segment will indudedoaument andysi's, surveys, focusgroups and interviews.

Effectively managed byE

Project Activities

Indicators of Success

Providingfor effective
leadership

Management structure is
organized androles are
clearly defined

DCD and DCR are hired
throughcompetitive process
BoA isqudified and diverse

Leadership at al levelsfulfill
roles defined in project
doauments

DCD and DCR postionsare
filled by qudified personné
BoA isorganized and fundions
as described in project
doauments

Providing for efficient
implementation

ComSOT enaures
indugveness, diversity and
effectiveness throughclear
communication practices

Project completes project tasks
asoutlined intimeline

Reliable oversight
accountbility

BoA oversees development
of policies and procedures
tha ensure community
priorities/perspectives are
addressed

Sodal Networking and
Evaluaion teams measure
effectiveness of multiple

Policies and procedures are
developeal and disseminaed to
the Community, Community
reports satisfaction with
priorities and perspectives
addressed by iPlant

Sodal Networking and
Evauaion provideformative

new oppotunities and
gauging community needs

multiple methodsfor
distributing and collecting
informationfromthe

Mmanagement aspects information to project
management tha isused for
decision-making

Enabling quick respon® to ComSOT team employs Multiple methodsare employed

for distribution/collection of
community information,
Informationis organized
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community to beorganized
and shared with the GC and
|S teams

BoA oversees development
of policies and procedures
tha ensure community
priorities/perspectives are
addressed throughout
infrastructure design process
|S team will be professiond
software engineers with skill
set that is agile and flexible
ID team will indudehdp-

provided to GC and IS teams,
GC and ISteamsuse
informationin decision-making
and design

Policies and procedures are
developeal and disseminaed to
the Community, Community
reports satisfaction with iPlant
produds

IS team fulfillsroles defined in
project doauments

Help-desk suppott is provided,
Community reports satisfaction

desk suppot with hdp-desk suppot
Induson of externd Project management meets Advisory groupsare selected
advisory groupsfor a) with Oversight Committee, and organized

guidance, b) identifying
frontier oppotunities, c)
allowing for breadth of input
and advice

BoA, evaluaors, and sodal
scientists at regular intervals
Conferences and symposa
providevenuefor
braingorming

iPlant webste provides
community with feedback
capability beyond sodal
networking and evaluaion
efforts

Meetingsare scheduled and
well-attended
Conferences/symposiaare
scheduled and well-attended,
attendees report satisfaction with
experience, Conferences result
in produds useful to iPlant
Community provides
information and feedback via
interactive segments of the
iPlant Collaborative webste

31




8) Education and training: the next generation
8a: Howwill the Collaborative promote theintegration of research andeducation?

Theresearch, eduction and outreach gods and activities of theiPC are tightly integrated to meet the
objective of diffusng computationd thinking and grand chdlengeideas into K-20 education. Thisisthe
first timein thehistory of science tha students can work with the same daa, uang the same tools, and in
the same time frame asresearchers. Thechdlenges are: 1) to get these tools and daasets into the hands
of the scientists and educators who are the QyatekeepersOat the cusp of research and science edudcation;
2) to broadly train thenext generation of scientiststo work effectively within interdisciplinary research
teams; and 3) to increase the number and diversity of students pursuing science careers. To meet these
chdlenges, theiPC will target many groups undegradude and gradude students; faculty at two-year,
four-year and research-intengve inditutions K-12teachers and high school students. Our approaches
indude
¥ adgpting elements of Discovery Environnents and iPC tools for usein inquiry learning and
research projects
¥ disseminaing these tools beyond theimmediate audience of high-level plant biology and CISE
researchers, of particular interest are educators at non-research universities, smaller colleges,
historically Black and Hispanic ingitutions tribd colleges, and two-year colleges
¥ teaching theteachersthroughavariety of mechanisms such as 1.5 day workshops think tank
symposa, summer research internships andiPlant Action Team (iPAT) experiences
¥ build acommunity developing and disseminating curricular ideas and materials to integrate
computationd thinking into biology and computer science education at al levels
¥ Grand Chdlengeresearch oppotunities throughpaticipaionin DEs, iPATS, throughgraduae
fellowships undegraduae research programs (UBRP, BRAVO! as modds), and summer
internshipsfor high school students and teachers
¥ A patneship with STATCOM, a Purduebased program in statistics which promotes statistical
thinking at theK-12 and graduéde levels.

The various activities will be executed by key personnd at UA (Napoli, Westbrook, UA Learning
Technology Center), Cold Spring Harbor Labs (Micklos Dolan DNA Learning Center) and iPATs
(coordinaed by Stapleton), as summarized in the attached table.

8b (part 1): Howwill the Collaborative promote innovative use of cyberinfragructure in education and
training?

Throughpaticipaionin Grand ChdlengeTeams and iPATs students, teachers, and researchers will
contribute to IPC activities and have access to resources, no matter where they are located. In addition, a
variety of web-based learning materials (courses, modules, games, interactive webdtes, etc.) will be
developad and madefreely available. Importantly, internet technology allows students areal oppotunity
to participate in unsettled, GevolutionayOscience Dusing the same data and same tools at the same
time asresearch biologists. Both the Dolan DNA Learning Center and UA's L earning Technology
Center have extensve expeaience in developing web-based eductiond materials. Althoughthe
integrative tools and daasets developad for theiPC will befreely available, we will need to work to
disseminae them broadly. Onekey mechanism will be 1.5 day workshopsthat will target faculty in the
@+2+20continuumof high schools, two-year colleges, and four-year colleges. These biologists need a
basic undestanding of how to use the Discovery Environment and educationd interfaces Bto apply to
their own research and to use with classes they teach. Dolan DNALC has the capability and experience
in providing workshopsand classes to both students and teachers at the high school and collegelevels
throughoutthe county; to dae 5,300 precollege and collegefaculty have been indructed at training
workshopsconduded in 42 states and seven foreign counties. Within iPC thegod isto reach 250high
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school and collegefaculty per year throughworkshops At these workshopsexamples/pahsfor
additiond involvement beyondtheworkshopwill be provided, induding examples and contact info for
working with Grand Chdlengeteams and applicationdinformation for iPATs. These workshopswill
also beexcellent forums to recruit teachers and thar students to the summer internships

Statisticsis a critical aspect of computationd thinking, but undegraduae and graduae-level education
in statistical thinking lagswoefully amongmany biological and physcal science training programsin
the United States. To address this, we will connect the resources of UA's newly established Graduae
Interdisciplinary Program (GIDP) in Statistics in partnership with Statistics in the Community
(STATCOM), a graduae student-run conaulting service tha provides free statistical conaulting to
govanmental and non-profit groups Thenew GIDP in Statistics emphasizes interdisciplinary training
tha integrates statistical theory and methodobgy with pertinent, practical, subject-matter applications,
while STATCOM, a program originated at PurdueUniversity, is quickly providing anaiond presence
in the statistical community in which graduae students become involved in conaulting. Both the GIDP
and STATCOM take uniqueapproaches to engagement by integrating service learning into graduae
education, and both are situated to grow within the quantitative biology portion of this
Cyberinfrastructure proposl. STATCOM also indudes outreach activitiesto K-12, aswell as
undegraduaes, and it is anticipated that thiswill be our main connection to the outreach activities.
Involvement of STATCOM individudsin thescience fair activities (i.e., sstudent judges, workshopsfor
high school teachers and parents, etc.) will bring awvareness of the applied nature of quantitative biology
and will suppot our naiond missionin the United States to promote mathematical and statistical
thinking. Anticipaed outcomes of STATCOM involvement indudegrowth of this naiondly
recognized student organization, eduction in consilting, experience in communication and outreach,
and involvement of students in core activities. Dr. Rebecca Doergewill lead the STATCOM
patnership, coordinaing with Dr. Walter Piegorsch of the GIDP in Statistics.

8b (part 2): What mechanisms will be used to assess theimpad of these efforts?

Each of thefour maor aspects, Dolan DNALC, iPATSs, highea education, and K-12 education has set
gods, produds and measurable outcomes for each objective. Each will be evaluated at two levels. The
first isfrom an externd perspective where the evaluaion team will seek to deermine whether the
education and training component has reached their gods and outcomes. The secondis each internd
team will condud alongitudind study to determine theimpact of activities onther targeted groups i.e.
faculty, teachers, and students. Data will be shared between theinternd and externd evaluaionsfor
report preparation. For smplicity, we illugrate these mechanisms with oneexample from externd and
internd evaluaion metrics.

Externd Evaluaion Metric:
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Outcome

Project Activities

Indicators of Success

Prepare the next generation:
Providing diverse
mechanisms for training and
educationto engagyethe

Offer variety of mechanisms
to teach the educators (1.5 day
workshops summer
internships iPATS, symposa)

250high school and college
faculty attend workshopspe
year

6 high school student interns

community at variouslevels | Develop and disseminae 9 K-12 teache interns

curricular materials (K-20) 6 IPATSs per year
tha integrate computationd 90 paticipantsin educationd
thinking into biologyandCS | symposa

Provide GC research
oppotunities through
paticipaionin DEs

2 K-12 teaching modules
disseminaed per year

3 undegraduae teaching
modules/year

10 undegraduae research
fellows per year

3 faculty summer fellows/yr

Internd Longitudind Evaluaion:

DNAL C workshops: Longitudind tracking of workshop participants will measure changesin research
and teaching behavior over time. Longtudind daawill be collected at three time points. pre-workshop,
pog-workshop,and 18 monthsafter theworkshop. All teacher surveyswill be adepted from validated
survey methodstha have produced excellent respon ratesin past DNALC surveys. E-mail surveys
will direct participants to an anonynoussurvey indrument stored at the Suvey Monkey Internet site
(http://www.surveymonkey.conV).This evaluaion can answer a numbe of important questions
induding: How are iPC tools used in research? In what types of courses are iPC tools and curriculum
materials used? What sort of student research projects andlab investigationshawe been done How
many students hawe been impaded by improved indruction? How many other faculty have been trained
by workshop participants?

8c. TheiPC-K-12 program proposs extengve participation by teachers. Howwill the participation of
teache with extensdve demandson ther time be enabled?

Themultifaceted naure of theiPC allows teachersto seek alevel of invavement tha meets their own
needsandtime demands Theregiond workshopsare designad as atime-effectiveintrodudionto iPC
tools and learning materials. A faculty member need only commit 2 days to attending aworkshopthat is
located within commuting distance. Precollegeteachers can increase ther involvement and expertise by
paticipainginintendgve summer internshipsat UA, which allow them to develop classsoommaterias
for themselves and other teachers. College teachers can follow-up onther regiond workshop experience
by forming an iPlant Action Team to pursueinterdisciplinary research and curriculum development.

Because K-12 teachers have extensve demandsduring the school year and have little time for
extracurricular activities, we have limited thelonger teacher research experiences to a six week summer
internghip. The six-week time-frame has worked exceptiondly well in owr RET in Plant Genomics that
has had 10 teachers each summer for the past eightyears. At theonset of the six week period, teachers
will beintroduced to a paticular topic and will work within three-member, multidisciplinary teams on
strategies to integrate computationd thinking into plant biology and to design teaching modu es based
onthar work. Teachers can continueto have inputinto teaching module development as ther time and
interest permits, but iPC staff will have responsbility for find implementation of each produd. CoPl
Napoli (25%FTE) and a staff member with an eduction background(50% FTE) working closely with
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DNALC and UALTC, which have extendve expeaience in developing educationd interfaces and tools,
will produce theweb-based teaching aids
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9) Diversity of participaton.

9a) What are specific plansfor increasng the participaton at all levels of women andunde-
represented group¥

Theleadership team of iPC has an excellent track record of training women and underepresented
minorities and is committed to assuring strong participaion of women and unde-represented groupsat
al levelswithin iPC. We begin with ourselves and note tha 40% of theiPC leadership team are women
(8 total).

We will strive to have diversity in al levels of thecollaborative, induding the compostion of theBoad
of Directors. This groupwill be composed of community leaders and beresponsble for oversight of the
complete project, setting priorities and approving Grand ChdlengeTeams; it isimportant to this
important groupbediverse. We will inaure tha subgantial nunmbers of women and minarities are
induded and participae in iPC activities such as performing reviews of GC white pgoers, attending and
speaking at symposa and workshops paticipaing in iPAT teams and internship programs. To insure
diversity, we will set specific gods and continueour recruitment efforts until we reach them. Outcomes
will be monitored and used to modify our recruitment approaches as necessary.

We will identify diverse pools of applicants and participants throughan aggressive and broad marketing
of our recruitment program to insure al the oppotunities within iPC research, education and outreach
activities are communicated to women and unde-represented groups An important component of
recruitment is contacts and relationshipswith key groupsand ingitutionswith significant numbers of
women and underepresented minorities. These groupsindudebut are notlimited to: Historical Black
Colleges and Universities (HBCU), Hispanic Association of Colleges and Universities (HACU), tribd
colleges, and community colleges, Sodety for Advancement of Chicanosand Native Americans
(SACNAYS), American Indiansin Science and Engineering Sodety (AISES), and college sodeties
promoting diversity and representation by underepresented groups Professiond sodeties such asthe
American Sodety of Plant Biology, Botanical Sodety of America, Ecological Sodety of America,
NCSE, NESCENT, Computing Research Assodation (CRA), Assodation for Computing Machinery
(ACM), and Nationd Teache Sodeties such as CSTA and NSTA will provide more avenues for
recruitment.

Our approaches will be multifaceted. Select examples are outlined bd ow:
¥ Web disseminaion:
o iPCwebgte
DNALC (BioMedia Groupwhich targets primarily at high school and beginning college
students)
Grameng TAIR, maizeGDB, ChromDB
NCSE
NEScent
Bio-Link.org
o |EEE andACM portas
¥ Direct mailing,aswell as e-mail
0 Registered users of DNALC (20,000 educators induding many at HACU and HBCU
ingitutions
0 Membe of ACM's Special Interest Groupon Computer Science Education SIGCSE)
¥ Advertisementsin sodety newdetters
¥ Recruitment at conferences targeting women and undearepresented minorities.
0 TheGrace Hoppe Celebration of Women in Computing
0 TheRichad Tapia Celebration of Diversity in Computing Conference
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SACNAS
MARC
AISES
Computer Science Teachers Assodation (CSTA)
0 Women in Engineering Programs & Advocates Network (WEPAN)
¥ Seminasandtalks by iPC faculty across diverse K-20 inditutionswith efforts targeted at
increasing diversity in iPC and science and technology (mathematics and computer sciences) in
genegd
o HBCU, HACU andtribd colleges
o K-12
¥ marketing to minorities and women throughthewell developed mechanisms at each of our
ingitutions
¥ iPATs, smal geographically dispersed collaborative teams

© O O0Oo

Jud as recruitment is an important part of increasing the participaion of minority and underepresented
groups so istheease of implementing and usng iPC systems and tools. Sodial science research has
shown that attention must be pad to Gease of useOto encourage technology adopion across age and
genda. Itispaamountthat asiPC systems and tools are introduceed, we publicize ther ease of use and
providetraining. Thecollaborative will monitor ease of use assessments to ensure tha participants
actudly have apostive experience. In addition, leveraging women and underepresented minority
opinion leaders to provide sodal influence regarding system use will beimportant. Thechargeof the
Collaborative is to ensure access, a compaible system, and well-designed training programs that address
community demographics.

9b. How will theimpads of these plansfor increasng the diversity of participation be monitored and
assessed?

Recruitment of women and underepresented groups and participaion by people from all types of
ingitutionswill be evaluated within each component of this project, on an annud basis. Working with
our advisory boad we will set recruitment gods and metrics within each aspect of iPC. We will work
closely with the externd evaluaionteam whowill track progress agang these well defined gods and
metrics.

9c. How will the assessments be used to improve the efforts of the Collaborative andinform the
adivities of the community at large?

Deviationsfrom our expected recruitment gods will be communicated to the project director, oversight
committee and BoD. Thiswill result in evaluaion of therecruitment methodsand refinement. For
example, if we expect 20% participaion by groupA and we achieve only 10%, we will examinethe
process and refine therecruitment methods We will work closely with the externd evaluation team to
carryout ongong collection and andysis of daa that will inform the project team of the successes and
shortcomingsof each project. Datawill be collected usng multiple methodsand in collaboration with
other sodal scientistsinvolved with the Collaborative. When necessary, changes to the project plan will
berecommendead based on the daa collected. All changes will berecorded alongwith therationde.
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10) Partnerships

10a) How will the Collaborative® adtivities be coordinated with the existing large efforts on
managemnent of biological data andinformation, within andoutside of the US?

We are very mindful that the proposd iPC will be onecomponent of a diverse community of
information management groupsseeking to solve amilar problems of daa shaing, integration and
andysis. Our chdlengeisto stay aware of what isgoing onin the greater world outsdetheiPC, whether
it beinthebiomedical sciences, physcs, meteorology, the high tech world or the plant sciences, andto
beaert to oppotunities to exchangeidess, coordinate activities, and establish collaborations

We have identified a series of ongong effortsthat it will beimportant to engage with from the
beginning of the project, and have appointed liaisonsto these groupsbased on existing relationdhips A
preliminary list of these efforts and thar liaisonsis given in respon to the next question. Liaisonswill
report periodcally to the Coordinaor of Partnerships Stephen Roundey, whowill in turn report to the
Executive Committee and the BoD. Astheproject progresses, we will identify additiond effortsto
establish relationdhipswith and designde liaisonsto them. To keep abreast on relevant outside projects,
we will periodicaly poll community members andthe BoD.

Coordination beween iPC and outside efforts will rangefrominformal contacts to formalized
collaborations Possible forms of coordinaion efforts are illugrated by thefollowing hypothetical
scenaios

¥ A largemulti-center collaborative effort is developing web services protocols to share
information amongits centers. Since thisis directly overlapping with theiPC missionit is high
priority to coordinae with this groupin order to avoid redundancy of effort. Theliaison will
engage representatives of the groupto identify opportunities to share code protocols, file
formats and daatypes with iPC. If theoppotunities for codevelopment are large the
relationship between the groupand iPC could beformalized by having theiPC serve onthe
group®@Scientific Advisory Board (or equivalent), and by having arepresentative of the externd
group serve ontheiPC BoD.

¥ A software development groupis working on a piece of open source software tha would bea
useful component of an iPC DE. Theliaison will contact and engagethe developas by
paticipaingin mailing lists, discussion forums, bug reports and feature request listsin order to
keep abreast of thefuture development path and potentially to influence the ongong design. If
appropriate, theiPC might commit develope resources to the effort.

¥ Reciprocaly, an iPC staff membe or community member realizes tha a piece of software beng
developal by theiPC could meet the needs of another group We will appoint aliason who will
bring this possibility to the group®attention.

¥ A groupof plant biologists not yet affiliated with iPC beginsdeveloping an ontology relevant to
theplant sciences. Asin the case of a piece of software, aliaisonwill engage the community via
itsmailing lists and discussion forums. If appropriate, theliaison will recruit interested
community members from ongong GCTsto paticipae as contributors to the ontology-building
project.

¥ A bioinformatics group tha works on human cancer creates a resource for storingand anayzing
metabolomics data. Small extengonsto this resource would be useful for studying plant
physology. Theliaisonwill seek an agreement to extend theresource to handle plant data and to
open theresource to theiPC infrastructure. As an incentive, theliaison will offer to provide On
kindQessistance to the groupin theform of avisiting software develope to hep implement the
needed extensons

¥ A groupof meteorology researchers developsa distributed storage system for satellite imaging
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data. One of the software engineersin thel ST group readsaboutthisin atradejoumd, realizes
tha this might solve asmilar problem in the storage of biological imaging daa, and bringsthe
system to theattention of an IST faculty member. Thefaculty member initiates a contact with the
metereology group and thisinitial contact grows into aformal collaboration.

10b) What are the main on-going efforts that require close collaboration with the Collaborative?

We have identified many of the ongoing effortsin information management and cyberinfrastructure both
within and outside the plant sciences tha require coordinaion with theiPC. We describe each of the
efforts briefly, identify the primary liaison between theiPC and effort participants, and discuss the
liaison@ qudificationsto lead in thisrole.

Information-Oriented Plant Science Efforts

TraitNet - Liason: B. J. Enquist. Thisisarecently funded NSF RCN initiative tha will coordinate a
botanical trait-based evolutionay and ecological research. Traits are biological propeties of speciesthat
influence individud fitness and govan how species interact with thar biotic and abiotic environment.
Its five primary godsindudeidentify critical botanical daa ggps coordinate the standadization of
collection and curation of trait data and facilitate the development of cross-disciplinary computational
tools for merging, disseminaing, and sharingtrait data. Enquist is a senior collaborator on the Traitnet
project.

Arabidopsis Polymorphism Database. Liaison: L. S&ein. Thisis anewly-fundel NSF project to store
and andyze genotypic and phenotypic information onthe natural diversity of Arabidopss. Steinisa
coPl ontheproject.

Arabidopsis Reactome. Liaison: L. S&ein (internaiond). Thisisa UK BBSRC-funded project run out
of the Nottingham Stock Center to annotte signding and developmental pathwaysin Arabidopss. Itis
aready coordinaing with Reactome, an animal pahway daabase project PI@ by Stein.

CIPRes. Liaison: M. Sandeson. CIPRes (Cyberinfrastructure for Phylogenetic Research) is charged
with developing hadware infrastructure and software tools for large-scale phylogenetic andysis and
databasing, a central tool in comparative biology. Sandason®@research overlaps extensvely with the
project and he aready collaborates with several CIPRes PIs on other phylogendic projects.

Gramene. Liaison: D. Ware. Thisisamodd organism database for rice and other monomts, which
focuses on compaative genome maps Wareisa coPl onthis project.

MaizeGDB. Liaison: D. Ware. Thisisamodd organism daabase for maize. Wareis onthe SAB for
this project.

NASCArrays Liaison: D. Galbraith. (internaional) Thisisamicroaray database of Arabidopss
expression data managed by the Nottinghan Arabidopss Stodk Centre. Galbraith works in this area and
has undetaken to act asliaisonto all microarray projects.

GRIN. Liason. D. Ware. Thisisan USDA sponsr informationresource used for data storageand
display o f the Nationd Plant Germplasm System (NPGS), the Nationd Animal Germplasm System
(NAGP), the Nationd Microbial Germplasm Program (NMGP), the Nationd Invertebrate Germplasm
Program (NIGRP). Ware will undetake to act as liason to the USDA database projects.

NESCent. Liaison: M. Sandeson. This project solicits broad paticipaionfrom theevolutionay
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biology community and has a stronginformatics mission to facilitate exploitation of daa sets, as well as
training and mentoring in cyberinfrastructure. Sanderson serves on the NESCent informatics advisory
committee and is a member of a NESCent working group on plant evolutionay genomics.

Panzea Liaison: D. Ware. Thisis amulti-center NSF-funded project to characterize genotypic and
phenotypic diversity in Maize in order to identify domesticationlod. Ware isa co-Pl onthis project.

PlantCyc. Liaison: L. Stein. Thisis a newly-funded NSF project to curate biological pahwaysin
Arabidopss, Rice and other sequenced plant genomes. Stein is alongtime collaborator with its Pl, Sue
Rhee.

PlexDB. Liaison: D. Galbraith. Thisisamicroaray database widdy used for the storage, display and
andysis of gene expression daain monowts and other species (Pl Roge Wise). Galbraith works in this
area and has undetaken to act asliaison to all microarray projects.

The Arabidopsis Information Resour ce. Liaison: D. Galbraith. Thisisthemodd organism database
for Arabidopss. Galbraith is along-time contributor and user of thisresource, and has agoodworking
relationship with SueRhee, TAIRQ manager and coPl.

The Plant Ontology Consortium Liaison: D. Ware. Thisis amulti-center collaborationto develop
shared ontologies to describe the anatomic structures and devel opmental stages of flowering plants.
Ware is aco-Pl onthis project.

Biological Science Infrastructure Projects

NCEAS (Nationd Center for Ecologica Andysisand Synthesis). Liason: B. J. Enquist. This project
will solicit broad participaionfromthe ecological community. NCEAS has astrongemphasison
informatics and facilitates the integration and exploration of datasets. NCEAS has been a pionesring
force in ecoinformatics, training, and outreach. NCEAS has devel oped community informatics protoools
viathe SEEK project as well as devel oping shareware induding MORPHO and KEPLER. Enquist was
apod-docat NCEAS and currently serves on several NCEAS working groupsand is collaborating with
theinformatics staff at NCEAS.

BioSapiens. Liaison: L. Sein (internaiond). Thisis a Europewide nework of EC-fundel projects
whos missionisto share and integrate genome-scale fundiond information usng the semantic web.
Theneawork is built aroundthe Distributed Annottion System developeal by Stein.

CaBIG. Liaison: L. Sein. ThisisaNationd Cancer Inditute funded project to develop agrid of cancer
bioinformatics services. Itsmissionis similar in some ways to the PSCIC, butfocuses amog
exclugvely on software development. Stein serves on the project@ Strategic Level and Data Sharing
working groupsand has been a software develope for three projectsin the Integrated Cancer Research
domain.

National Center for Biomedical Ontologies. Liaison: L. Sein: Thisisan NIH Roadmap computationd
biology center whose missionisto providetheinfrastructure for biological ontology development. Stein
isonits SAB.

Pathway Commons. Liaison: L. Sein. Thisis an NHGRI-funded project to develop ashared
infrastructure for exchanging, storing and andyzing biological pahway daa. Stein works closely with
its PI, Chris Sande, as pat of an ongoing collaboration between this project and Stein®@
Reactome.project.
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SSWAP/VPIN. Liaison: L. Sein: Thisis an NSF-funded collaboration between NCGR, CSHL and
TIGR to develop technologies for identifying and exchanging biological data and computationd services
viathe semantic web. Stein is a co-Pl on this project.

The MAGnet Center. Liaison: L. Stein. Thisisan NIH Roadmap computationd biology center whose
missionisto develop theoretic and mathematical modds to describe cell and developmental biology at
multiple molecular scales. Stein is a member of the center3 SAB.

The Model Organism Database Consortium. Liaison: L. Stein. Thisisamulti-inditution
collaboration to develop the software tools, user interfaces, and standad opeating procedures needed to
opeaating amodd organism daabase and websgte. Stein is aco-Pl onthis project.

Information-Oriented Biomedical Sciences Projects

AHEAD. Liaison: R. Martienssen (internationd). Thisis an internaiond task force to promote
epigendic research in biomedicineas well as model organisms induding plants. Martienssen leadsthe
modd organisms subammittee, andis a co-founder of thetask force.

Center for Evolutionary Genomics. Liaison: R. Martienssen. Thisis an NSF-funded collaboration
amongfour NY regioningitutionsto investigate the origin of seed plants, especially gymnogems
usng thecomputationd techniques of phylogenomics. Martienssen isacoPl on the project.

DDBJ. Liaison: R. Wing (internaiond). Thisis the Japanese equivalent of GenBank. Wing has high-
level contacts with the DDBJ administration.

DOE Joint Genomics Ingtitute. Liaison: R. Wing. Thisis the Department of Energy@large-scale
sequendang effort. Wingis alongterm collaborator of JGI@ director, Daniel Rokshar.

ENCODE and modENCODE. Liaison: L. Stin (internaiond). These are NIH-funded projects to
identify and characterize al fundiond elementsin the genomes of human, fruitfly and C. elegans Stein
is coordinaor of themodENCODE DCC, and a membe of ENCODE metadata working groups

ENFIN. Liaison: L. Sein (internaiond). Thisis alarge multi-center EC-funded project to develop
computationd modds of fundamental biological processesin metazoa Steinisonthe ENFIN SAB.

Ensembl. Liaison: L. Sein (internaiond). Thisisa European Bioinformatics Ingitute effort jointly
fundel by theWellcome Trug and EMBL to annotte and visudize the genomes of all species, currently
focused on vertebrates, but soonto be extended to other clades, induding plants. Steinisaformer
Ensembl scientific advisory board member and a close collaborator of Ewan Birney, the head of EBIG
sequeance daabase opeaations

Microarray databases (non-plant). Liaison: D. Galbraith (internationd). These general microaray
daabases indudeSMD, EMBL-EBI ArrayExpress, NCGI-GEO, CATMA and RARGE-RIKEN.
Galbraith worksin this area and has undetaken to act as liaison to all microarray projects.

National Center for Biomedical Information. Liaison: D. Galbraith. ThisisaNationd Library of

Medicine-funded center that suppots avariety of daabases spanning the biomedical literature, protein
and nudeotide sequences, diseases and genomes.
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The Epigenome. Liaison: R. Martienssen (internaiond). Thisis a European Union Network of
Excellence project headed by T. Jenuwein, conssting of more than 50 research groupsdedicated to
epigenetic mechanisms and networks in plants, animal modds and humans Martienssen isonthe
scientific advisory boad of this project.

UCSC genome browser. Liaison: L. Sein: Thisisagenomics platform used for theanadysis of multiple
metazoan genomes, but primarily thevertebrates. It islikely that plants will be added to the genome
browser in thefuture. Stein is a collabarator with Jim Kent, head of the genome browser effort.

Information Technology Projects

STATCOM. Liaison: R. Doerge Statistics in the Community (STATCOM) is a graduae student-run
conaulting service that provides free statistical consulting to govenmental and non-profit groups
STATCOM originaed at PurdueUniversity, but has rapidly gorwn into anaiond infrastructure for
statistical education and consulting. Doergewas afounde of STATCOM, and will serve asiPC3
liaisonto that project.

Gene Ontology. LiasonL. Stin (internaiond). This project is a collaboration of modd organism and
protein databases and biological research communities acitively involved in development and
application of the Gene Ontology.

EC-USworking group on Plant Biotechnology. Liason D. Ware (internaiond). Theworkinggroup is
pat of thelarger EC-US Task Force on Biotechnology Research and is a meansof increasing the
mutud undestanding of US and European Community acitivities and programs related to biotechnology
research.

Wikipedia. Liaison: V. Chandkr (internaiond). Wikipediais a community-driven encyclopedia of
human knowledge Dr. Chandler will liaise with this project by scanning for oppatunities for iPC
faculty, staff, grand chdlengeteam members, as well as members of the education, outreach and sodal
science teams to author and edit relevant Wikipedia articles tha contain strategically-placed references
to iPC resources. Thiswill hep build theiPC community and increase the project@ visibility in the
broad community of researchers, students, joumadists and lay people.

Commercial Endeavours

Dole Foods. Liaison: S Goff. Dole Foodsisinvesting $1Bin nutritiond biotech in Kanngpolis NC and
have announ@d an agreement with RedHat to provide open source bioinformatics suppot at the North
CarolinaResearch Campus Goff has contacts with David Murdod, owner of Dole Foods

Syngenta. Liaison: S.Goff (naiond and internaiond). Syngentais a multinaiond agricultural biotech
company with offices in both the United States and Europe It is currently investing tens of millionsof
dollarsinto upgading itsinformatics infrastructure, aimed at enhancng computationd suppot for
produd research & development. Dr. Goff isa Senior Fellow at Syngentaandis currently the Science
Advisor for theinformatics infrastructure project.

Thisisan early list of collaborationsand is not considered exhaudive. It isanticipae asthe consortium
progresses additiond and have established a mechanism whereby liasonsare assigned. In additionto
individud organization professiond sodeties such as ASPB, IEED, and Nationd Science Teachers
assodated will be handled throughfaculty participation in ther respective sodeties.
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