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Partnerships in International Research and 

Research and Education Ecosystem Leveraged from CRESTff l l d l h O 300 P bli ti
Education (PIRE)Research and Education Ecosystem Leveraged from CREST• Effective Access to Complex Multimodal Data with Over 300 Publications • Expands LA Grid model & partnership

US Department ofNSF NSF I/UCRC
Effective Access to Complex Multimodal Data with  Over 300 Publications • An innovative model for international 

collaboration (PIRE Triangle)
NSF Broadening 

US Department of 
EducationPartnerships 

/

Applications in Disaster Mitigation
collaboration (PIRE Triangle)
– Synergistic integration of local (US) andg

Participation in 
Educationp

for Center for Applications in Disaster Mitigation Synergistic integration of local (US) and 
international, academia‐industry 
collaborations and basic applied researchp

Computing Alliance Graduate Assistantships International Advanced 
pp g

collaborations, and basic‐applied research. 
– Research‐driven, international‐oriented 

G l C t i M lti A t
p

in Areas of National Research and Knowledge • Integrated Approach to Information Processing in One of the largest international academic grids with

,
student training
G l t i bl i t ti l ll b tiAspect‐Oriented Feature ModelingGeneral Components in Multi‐Agent 

Computing Alliance  NeedEducationEnablement• Integrated Approach to Information Processing in  One of the largest international academic grids with 
research portal and collaboration tools

2k ti id ti l

– Goal: sustainable international collaboration 
and partnership

Aspect‐Oriented Feature Modeling
Systems

of Hispanic Serving 

N i
2k processor computing grid operational
Faculty members engaged in LA Grid based • $2.3 million funding from US NSF 

“P hi f I i lAlternate

y

Institutions
NSF ResearchNeuroscience research projects.

Research projects ongoing – focus on applications 
“Partnership for International 
Research and Education (PIRE)”

<<Intentions>>
Adaptable Plans 

Model

Alternate 
Plans 
Aspect

User 
Interface NSF Research 

Experiences for

Neuroscience
in healthcare, life sciences, and disaster 
mitigation

Research and Education (PIRE)  
program (20 awards among 500 

Model
User Agent

FIU CREST

Experiences for 
Undergraduates• Human Computer Interaction for Universal Access

g
LA Grid Scholars 
• Mentored by faculty, IBM Hispanic Executives, 

proposals)
PIRE ll b i l

weaveReasoning 
A t

Interaction 
AspectCoordination

FIU CREST Undergraduates 
Latin • Human Computer Interaction for Universal Access Mentored by faculty, IBM Hispanic Executives, 

and more advanced students
• IBM Internships – Doctoral Extreme Blue etc

– PIRE supports collaborative travel; 
existing research grants (such as 

Aspect Aspect

Middle Agent ResourceCommunication

SupplementsAmerican 
p IBM Internships Doctoral, Extreme Blue, etc.

• Pipelined dozens of new hires to IBM
g g (

CREST) support research<<Desires>>
Action Model

weaveweave
<<Beliefs>>

Knowledge Model
<<Interactions>>
Interaction Model

Center for InnovativeGrid • Complex System Modeling Analysis and Realization A First Class PIRE Partnership TeamPIRE Research ModelTask Manager Center for Innovative 
Information SystemsConsortium• Complex System Modeling, Analysis, and Realization A First Class PIRE Partnership Team

• United States

PIR Research Model
• Goalweave

Task Manager

Information Systems 
Engineering

NSF CAREER
p y g, y , United States

– Florida International University, Florida Atlantic University, IBM Research Centers (NY, CA)
– Radically simplify the manner by which domain experts develop, use, and maintain 

applications over distributed computing resources
Cooperation

Engineering
(3 d )

• Mexico
applications over distributed computing resources

• Research focus
Other Concerns

Task Agent1 Task Agent N
ResourceResource

NOAA
(3 awardees)NSF – Instituto Tecnológico y de Estudios Superiores de Monterrey (ITESM), Universidad de 

Guadalajara (UdG), Mexico Supercomputing Center (TBD)
– Transparent Cyber‐infrastructure Enablement – building application‐layer virtualization

• Approach

g ResourceResource

NSF U i l

NOAA j ( ), p p g ( )

• Spain
• Approach

– Driven by critical applications with NSF Universal 
Access USData

SGER & 
AG

– Barcelona Supercomputing Center, Universitat Politècnica de Catalunya (UPC)

B il
Bioinformatics Bioinformatics 
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Healthcare Healthcare 
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Hurricane/Disaster Hurricane/Disaster 
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CI Applications Layer
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high societal impact
Focusing on first of its kindAccess US 

Department 
Data 

Visualization
EAGER • Brazil – Universidade Federal 

Fluminense

ApplicationsApplications Comm. Apps.Comm. Apps.Mitigation Apps.Mitigation Apps.

CI Integration Layer

– Focusing on first‐of‐its‐kind, 
transformative innovation

I i th Fib t t (Whit tt ) d t ti l
Assistive

epa t e t
of Energy 

sua at o
NSF  CCLISystem Design‐ Automated Book reader • Argentina – University

TransparentTransparent 
Visualization 

Software Tools
Visualization 

Software Tools
Transparent Grid 

Enablement
Transparent Grid 

Enablement
Data Mining 

Software Tools
Data Mining 

Software Tools

CI Integration Layer– Common methodologies, services 
and tools across applications in 

Imaging the Fiber tracts (White matter) demonstrating neural 
connectivity in living brain tissue: Business Continuity Information  Assistive 

Technologies

gy
Early Career 

S ft
Nacional de La Plata (UNLP)

• China Tsinghua University

Transparent 
CI 

Enablement

sp e
CI 

Enablement

Software ToolsSoftware Tools EnablementSoftware ToolsSoftware Tools

CI Enablement Layer
selected domains

– Streamlined integration of

connectivity in living brain tissue: y
Network (BCIN) Technologies y

PINSF Major NIH Software 
Testing

• China – Tsinghua University, 
IBM China Research LabMeta Scheduling 

& JobFlow Mgnt.
Meta Scheduling 
& JobFlow Mgnt.

Communication 
Virtual Machine

Communication 
Virtual Machine

Autonomic 
Resource Mgnt.

Autonomic 
Resource Mgnt.

Streamlined integration of 
fundamental research and 
technology innovation

Network (BCIN)
DHSResearch  Testing • India – IBM India Research 

Lab Indian Institute of ScienceSupercomputers and Clusters of Workstations, PC 
CI Layer

technology innovation
– Maximizing complementary 

E
InfrastructureBio

i f i

Lab, Indian Institute of Science

• France – Université de Rennes

p p ,
desktops and Workstations, Mobile and Wearable Devices expertise, infrastructure and 

resources of international academia, 
Emergency 
Mgt Data(3 d )

informatics France  Université de Rennes 
1, INRIA 2009 PIRE – 18 Students in Brazil, China, 
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industry and government partners, 
as well as established LA GRID Mgt Data(3 awards) France, India, and Spain this Summerresources

• $15 7M in Contracts and Grants leveraged from CREST: NSF Dept of Energy Dept• $15.7M in Contracts and Grants leveraged from CREST: NSF, Dept. of Energy, Dept. 
of Education NOAA DHS NIHof Education, NOAA, DHS, NIH

• $5M in Donations and Endowments leveraged Ware Foundation IBM• $5M in Donations and Endowments leveraged:  Ware Foundation, IBM
E h i M di l R d (EMR)
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CREST’ h i d Hi i ll t i FIU’ Ph D iExchanging Medical Records (EMR)

Collaboration with Miami Children’s Hospital • CREST’s programs have increased Hispanic enrollment in FIU’s Ph.D. programs in Performance Loop Closure in Human‐ Affective Sensing through BVP and Collaboration with Miami Children s Hospital p g p p g
i f 13 3% 29 4%

Performance Loop Closure in Human
C t I t ti

g g
GSR monitoringDevelop a technology that supports on-demand, secure, efficient, and 

semantics-agnostic exchange of EMRs using our declarative communication computing from 13.3% to 29.4%Computer Interaction GSR monitoring GSR2 Module
semantics-agnostic exchange of EMRs using our declarative communication 
engine, Communication Virtual Machine (CVM).

computing from 13.3% to 29.4% 
l f h l f h d• A key element needed to “Desired 

Approach: • Nearly 13% of the US population of Hispanic Computer Science Ph D students are• A key element needed to 
“close the loop” is to assess

Performance” Stimulus 
PCpp oac

1. Mediator deployed on each institution 
which given a local patient id generates a

Nearly 13% of the US population of Hispanic Computer Science Ph.D. students are close the loop  is to assess 
the user + Audio Out

which, given a local patient id, generates a 
Virtual Medical Record (VMR). enrolled in CREST’s program

the user 
satisfaction/dissatisfaction

Detection of 

affective states
L R

2. A VMR is a description of the items in an 
EMR along with their actual locations.

enrolled in CREST s programsatisfaction/dissatisfaction 
with the interaction

affective states 

(Negative valence = dissatisfaction)

_
GSRBVP

Photoplethysmograph (PPG)g
3. Communication Virtual Machine  handles 

on demand secure and efficient transfer • 39 Ph D s graduated from CREST—33% have been underrepresented minorities
with the interaction

“Actual
LPF F / V

Photoplethysmograph (PPG)

on-demand, secure and efficient transfer 
and presentation of VMRs • 39 Ph.D.s graduated from CREST—33% have been underrepresented minorities 

• Emphasis on “Affective Interaction

Actual 

Performance”
CH1 CH0CH4 CH3

4. Each institution builds its own 
authentication mechanism on their CVM and 38% have been women vs US totals of 3% and 20% per year

• Emphasis on  Affective 
Assessment” (e g to detect

Interaction

Model Effect on User

CH1 CH0

A/D Converter

CH4 CH3

5. CVM seamlessly handles negotiation of 
presentation and device capabilities

and 38% have been women vs. US totals of 3% and 20% per yearAssessment  (e.g., to detect 
the onset of frustration /

BVP / GSR Recording
A/D Converter

presentation and device capabilities. 

• 50 M S graduates 50% underrepresented 28% women
the onset of frustration / 
stress) • 50 M.S. graduates – 50% underrepresented, 28% womenstress).

• HCI‐International 2009 – San Diego, July 2009 g pg y

O h d R iO h d R iOutreach and RecruitmentOutreach and Recruitment Collaborative ResearchCollaborative ResearchOutreach and RecruitmentOutreach and Recruitment Collaborative ResearchCollaborative Research
St d t O i tiStudent Organizations

1 Developing effective techniques for managing andFIU Engineering &
Student Organizations

ACM & UPE H S i t 1.Developing effective techniques for managing and
d d h

FIU Engineering & – ACM & UPE Honor Society: 
providing access to data that varies in type,Computing Gala Tutoring, Peer Mentoring, Guest p g yp ,

l ti ti d t i t b dd i
Computing Gala Tutoring, Peer Mentoring, Guest 

Speakers Special Interest Groups source, location, time, and certainty by addressing– Hands-on CREST Research Speakers, Special Interest Groups

storage optimization data management indexingDemonstrations – Women in Computer Science: storage optimization, data management, indexingDemonstrations Women in Computer Science: 
Study Groups Networking and search query techniques and data– 1,500 school students each year Study Groups, Networking 
O t iti R b ti R h & and search, query techniques, and data

i
, y

VIP Guest Speakers: NSF’s Joseph
Opportunities, Robotics Research & 

presentation.– VIP Guest Speakers: NSF s Joseph Robotics Outreach to Middle p
2 An integrated imaging/signal processing approachBordogna, Elbert Marsh, Bruce 

Robotics Outreach to Middle 
School Girls 2.An integrated imaging/signal processing approachg

Kramer
School Girls

that will result in comprehensive views of the
Kramer

that will result in comprehensive views of the
human brain in greater depth and detail throughProgramming CompetitionsLa Familia human brain in greater depth and detail through
f t ff d bl ff ti d l i i

Programming CompetitionsLa Familia
faster, affordable, more effective, and less invasive

g g p
CREST research presented at lunch– Hispanic Heritage Month , , ,

methods
– CREST research presented at lunchHispanic Heritage Month

Hi hli ht Hi i C t ib ti t methods.– Student Recruitment plus Teacher– Highlights Hispanic Contributions to 
3 Enabling any prospective computer user to

Student Recruitment plus Teacher 
Information SessionsIT & Engineering 3.Enabling any prospective computer user toInformation SessionsIT & Engineering

O li St d t C ll b ti interact with computer‐based systems, regardless– High School Team Competitions – 30 – On-line Student Collaborative interact with computer based systems, regardless
f th i di bilit t t d dl f th

g p
teams each yearEvents of their disability status and regardless of theteams each year

Hands on Student Activities
y g

interaction challenges derived from the context in– FIU Student Competitions – training – Hands-on Student Activities
interaction challenges derived from the context inp g

for ACM Competition– 60 Elementary school students
which the interaction is taking place

for ACM Competition60 Elementary school students
which the interaction is taking place.

l h d l f d l l4.Essential methodologies for modeling complexg g p
t ifi d d l i ti d lsystems, a unified underlying semantic model,

fundamental methods for compositional modelfundamental methods for compositional model
analysis and model‐driven engineeringanalysis, and model driven engineering

h l itechnologies.g


