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Presentation Notes
Preparing Student for a Global Science, Engineering, and Education Workforce The conduct of science is changing, driven by several factors: advances and ubiquity of information technology, changing the conduct of science; abundance of observational equipment and systems, changing temporal and spatial frequency of data capture and in many cases amount of data collected; greater number of nations investments in research, creating new centers of excellence; need to address problems globally, requiring an ability to interact with the best researcher and resources. Collectively, these trends are reflected in increases in publications with authors from multiple countries and with increases in the number of networks of scientists. Given these trends, we pose the question of how to best prepare students to work in a global research enterprise or the global workforce. In this talk we given discuss these trends and the skills required for students to succeed in a global workforce. We give examples of international networks and the research and leadership opportunities they provide, as well as some examples of research projects and programs involving students.  We also discuss the issue of how do we know that these programs are having an impact. This is an exciting time to be involved in science and engineering research. Success requires both technical as well as many (soft) collaborative skills.  



Congratulations! 

5th year of MURPA 
9th year of PRIME 



Personal Background 
• Undergraduate: Mathematics, U Massachusetts 

– Year Abroad: Freiburg Germany 
• Actuary in Insurance Company 
• Another year in Germany: Giessen 
• Graduate School: Purdue University 

– Mathematics: Applied to Populations Genetics, Used computer 
• Rochester Institute of Technology 
• University of Wisconsin: Statistics 
• National Science Foundation (88-95; 09-11) 
• San Diego Supercomputer Center and UCSD 
• International Activities 

– Global Biodiversity Information Facility 
– International Long Term Ecological Research  
– Organization of Economic Cooperation and Development 

• PRAGMA, GLEON, NBCR, PRIME 
 



Overview of Discussion 

• Part 1: Challenges, Trends, Opportunities 
• Part 2: Examples of International Activities 

With relevance to MURPA projects 
• Part 3:  Programs for our future leaders 

– Ideas for schools and students. 

Presenter
Presentation Notes
Examples of International Activities�With Relevant to MURPA projects



Issues Facing Global Society 

March 2005 

14thJuly07 

Dengue Fever 
Prosperity Bug 

A neglected tropical  
disease affects 1 
 billion people; 

1% new drugs for 
NTD (1975-99)  

Science December 14, 2007 

WHO 

NAP 2010 

Presenter
Presentation Notes
Less than 1% of the nearly 1400 drugs registered between 1975 and 1999 were for tropical diseases. What nations don’t know can hurt them. The stakes involved in study abroad are that simple, that straightforward, and that important. … college graduates today must be internationally competent.” [Lincoln Report 2005][Lincoln05] Global Competence and National Needs: Commission on the Abraham Lincoln Study Abroad Fellowship Report Program (2005) http://www.lincolncommission.org/report.html , page ii, page xiiiThe Millennium Ecosystem Assessment assessed the consequences of ecosystem change for human well-being. From 2001 to 2005, the MA involved the work of more than 1,360 experts worldwide. Their findings provide a state-of-the-art scientific appraisal of the condition and trends in the world’s ecosystems and the services they provide, as well as the scientific basis for action to conserve and use them sustainably.Among the outstanding problems identified by this assessment are the dire state of many of the world’s fish stocks; the intense vulnerability of the 2 billion people living in dry regions to the loss of ecosystem services, including water supply; and the growing threat to ecosystems from climate change and nutrient pollution. In many cases, it is literally a matter of living on borrowed time. By using up supplies of fresh groundwater faster than they can be recharged, for example, we are depleting assets at the expense of our children.Economist  14thJuly07 US Edition, p 46http://www.economist.com/world/asia/displaystory.cfm?story_id=9487109Indonesia:  100,000 confirmed cases,  1,000 deaths Cambodia: More than 15,000 cases More than 180 deaths Malaysia, Vietnam,    Thailand Each over 20,000 cases Globalization: Population  move to cities Global warming: Faster breedingSEASONAL rains sweeping across South-East Asia are bringing a surge in dengue fever. Hospitals from Yangon to Manila are filling with cases. Indonesia, whose rains come earlier, has had almost 100,000 confirmed dengue cases and around 1,000 deaths. Cambodia has so far had almost 15,000 cases and over 180 deaths—more than in all of 2006—and its outbreak may not yet have peaked. Malaysia, Vietnam and Thailand have each had over 20,000 cases, though their efficient health services have kept death rates low. Singapore, the region's richest country, has a sophisticated dengue-control programme, with house-to-house inspections—yet its infection rate is still rising. Regionwide, this year's toll could be at least as bad as 1998, the worst on record. As the region has modernised, deaths from other infectious diseases, from malaria to measles, have fallen. But rising prosperity and globalisation have given a boost to Aedes aegypti, the mosquito that carries dengue (and yellow fever). As commercial shipping expanded worldwide in the 18th and 19th centuries, Aedes was a stowaway, possibly from Africa. By the early 20th century dengue was endemic across the tropics. Globalisation provides ever more opportunities for mosquitoes and infected humans to carry the disease by land, air and sea. Many people infected with dengue suffer only mild symptoms and do not know they are carrying it. Malaria (passed on by a different sort of mosquito) strikes poor, rural folk living near forests or swamps. But Aedes and the virus it carries have adapted well to city life. The four types of dengue virus, none of which confers immunity to the rest, spread faster in densely populated areas. So migration from countryside to city—both a cause and an effect of South-East Asia's rising prosperity—has made it more prone to dengue. Aedes's larvae thrive in tiny pools of rainwater and cities may have more of these than traditional villages: guttering, potted plants, even upturned bottle-tops. Global warming is helping the mosquito breed faster.Professor Goh Kee Tai of Singapore's health ministry says only 1-2% of homes visited by his inspectors have Aedes larval infestations, down from perhaps 50% in the 1960s. Yet each outbreak seems bigger than the last. The dynamics of the disease are complex: a few disease-free years means the birth of a new batch of children who lack immunity and thus provide a fertile breeding-ground for the next outbreak. As with malaria, a vaccine against dengue still seems some way off, says John Ehrenberg of the World Health Organisation. But unlike in the case of malaria, little progress has been made in finding effective treatments. Dengue still takes its greatest toll among the poor, who are less likely to get help when it leads to a potentially deadly “haemorrhagic” fever.1 billion people are affected by one or more neglected tropical diseases (NTDs) (one in six people affected)Buruli ulcer, Chagas disease, cholera/epidemic diarrhoeal diseases, dengue/dengue haemorrhagic fever, dracunculiasis (guinea-worm), endemic treponematoses (yaws, pinta, endemic syphilis), human African trypanosomiasis (sleeping sickness), leishmaniasis, leprosy, lymphatic filariasis, onchocerciais, schistosomiasis, soil-transmitted helminthiasis, and trachoma.Infectious diseases are caused by pathogenic microorganisms, such as bacteria, viruses, parasites or fungi. They can be spread, directly or indirectly, from one person to another.  Infectious diseases are a leading cause of death worldwide. Infectious diseases include HIV/AIDS, tuberculosis, Malaria, and other infectious diseases. Of the latter, about 1 billion people are affected by one or more neglected tropical diseases (NTDs). These diseases are named "neglected" because they persist exclusively in the poorest and the most marginalized populations.  While such a large population (one out of six people) is affected by NTDs, less than 1% of the nearly 1400 drugs registered between 1975 and 1999 were for tropical diseases.  According to the World Health Organization there are 14 diseases currently listed as NTDs. Since neglected tropical diseases do not travel easily, they pose little immediate threat to wealthier societies. Meanwhile, those who are affected have little political voice and are too poor to demand treatment. These diseases therefore do not represent a lucrative market for medicines as the underfunding for the development of new drugs shows. page 12, World Health Statistics, 2007, http://www.who.int/whosis/whostat2007/en/index.html retrieved 20 April 2008http://www.who.int/topics/infectious_diseases/en/, see Fact sheets on infectious diseases, retrieved 20 April 2008. Buruli ulcer, Chagas disease, cholera/epidemic diarrhoeal diseases, dengue/dengue haemorrhagic fever, dracunculiasis (guinea-worm), endemic treponematoses (yaws, pinta, endemic syphilis), human African trypanosomiasis (sleeping sickness), leishmaniasis, leprosy, lymphatic filariasis, onchocerciais, schistosomiasis, soil-transmitted helminthiasis, and trachoma.Less than 1% of the nearly 1400 drugs registered between 1975 and 1999 were for tropical diseases. Chart from WHO+ According to the World Health Organization (WHO) :		 - In 2004, Heart Disease and Stroke kill		    17 million people a year = 1/3 of all world death+ According to :		 - U.S. Government (Center for Disease Control and    		    Prevention), Heart Disease = #1 Leading Cause of  		    Death in U.S.A. per year.



Commonalities  

• Solutions involve science, technology, policy, 
and people 

• Cross many boundaries 
– Disciplinary, Governmental, Economic Strata 

What are the trends in science? 



Shifting Landscape of Science 

• Significant shifts in 
funding geographically 
– Flat budgets in US/EU, 

increasing budgets in Asia 
 

• Increases in 
collaborations (pubs) 

Presenter
Presentation Notes
Peace and prosperity around the world depend on increasing the capacity of people to think and work on a global and intercultural basis. PISA (OECD) Programme for International Student Assessmenthttp://www.pisa.oecd.org/document/61/0,3746,en_32252351_32235731_46567613_1_1_1_1,00.htmlhttp://nces.ed.gov/programs/coe/indicator_msl.asp In 2009, the average U.S. mathematics literacy score for 15-year-old students was below the average score of the 34 OECD member countries. On the science literacy scale, the average U.S. score was not measurably different from the OECD average.Science and EngineeringThe Shifting Landscape of ScienceIssues in Science and Technology.      Caroline Wagner’s article in Fall 2011 issue of “Issues in Science and Technology” ( http://www.issues.org/28.1/wagner.html) Citations to U.S. science, in the aggregate, have been flat over the past 30 years, whereas citations of research papers from the rest of the world have been rising steadily. Although the relative decline in U.S. scientific prowess is perceived by many to be unalloyed bad news, the spectacular rise in scientific capacity around the world should be viewed as an opportunity. If the nation is willing to shift to a strategy of tapping global knowledge and integrating it into critical local know-how, it can continue to be a world research leader. Science is no longer a national race to the top of the heap; it is a collaborative venture into knowledge creation and diffusion. Only about 6% of U.S. federal R&D spending goes to international collaboration. This could be increased by pursuing a number of opportunities: from large planned and targeted research projects to small investigator-initiated efforts and from work in centralized locations such as the Large Hadron Collider in Geneva to virtual collaborations organized through the Internet. Most federal research support is aimed at work done by U.S. scientists at U.S. facilities under the assumption that this is the best way to ensure that the benefits of the research are reaped at home. But expanded participation in international efforts could make it possible for the United States to benefit from research funded and performed elsewhere.gineering Indicators  2012 Digest (http://www.nsf.gov/statistics/digest12/) 



Science: Increasingly  
global, collaborative, distributed 

Knowledge, Networks and Nations:  
Global scientific collaboration in the 21st century.  

The Royal Society. March 2011  

“intellectual power [is]  
becoming increasingly 

evenly distributed” 
N. Birdsall, F. Fukuyama 

• The architecture of world 
science is also changing, 
with the expansion of 
global networks 

• International activities 
and collaboration should 
be embedded in national 
science and innovation 
strategies 

• The primary driver of 
most collaboration is the 
scientists themselves. 

Presenter
Presentation Notes
Science in 2011 is increasingly global, occurring in more and more places than ever before. These involve networks of individuals, mostly self-organised butsometimes orchestrated (as in the Human GenomeProject). Some networks are based on collaborationsat international organisations (such as CERN); othersare funded internationally, by multinational businesses(which fund their own laboratories and work inuniversities across the globe), by major foundations(such as Gates), or by cross-national structures suchas the EU. These global networks increasingly exert asignificant influence on the conduct of science acrossthe world.International activities and collaboration should be embedded in national science and innovation strategies so that the domestic science base is best placed to benefit from the intellectual and financial leverage of international partnerships. (page 8)However, the primary driver of most collaboration is the scientists themselves. In developing their research and finding answers, scientists are seeking to work with the best people, institutions and equipment which complement their research, wherever they may be. [Royal Society 2011, p6]In developing their research and finding answers, scientists are seeking to work with the best people, institutions and equipment which complement their research, wherever they may be. Knowledge, Networks and Nations: Global scientific collaboration in the 21st century. The Royal Society. March 2011 (http://royalsociety.org/uploadedFiles/Royal_Society_Content/Influencing_Policy/Reports/2011-03-28-Knowledge-networks-nations.pdf) Key Quotes from Knowledge, Networks and Nations: Global scientific collaboration in the 21st century. The Royal Society. March 2011:International activities and collaboration should be embedded in national science and innovation strategies so that the domestic science base is best placed to benefit from the intellectual and financial leverage of international partnerships. (page 8)The global science landscape is underpinned by national infrastructures, which reflect the research priorities, capacity and strengths of individual countries. Science is a cross-border enterprise, but these activities are still strongly connected to, and in some cases anchored in, national systems, either through funding, governance arrangements or simply because of location.(p36)A feature of almost all national science and innovation strategies is an acknowledgement of the importance of international collaboration. By being international in outlook, a nation can enhance the quality of its domestic science, absorb expertise and ideas from partners and competitors around the world, share risk and pool resources. The Science and Technology Policy Council of Finland has clearly articulated the importance of a strong international strategy. ‘Through internationalisation, competition and co-operation, Finland can improve the quality of research, reduce overlapping knowledge production, pool existing resources into larger entities and deploy them to important targets.’ (page 37) On Collaboration in particularThe scientific world is becoming increasingly interconnected, with international collaboration on the rise. Today over 35% of articles published in international journals are internationally collaborative, up from 25% 15 years ago.Collaboration enhances the quality of scientific research, improves the efficiency and effectiveness of that research, and is increasingly necessary, as the scale of both budgets and research challenges grow. [Royal Society 2011, p6]However, the primary driver of most collaboration is the scientists themselves. In developing their research and finding answers, scientists are seeking to work with the best people, institutions and equipment which complement their research, wherever they may be. [Royal Society 2011, p6]Collaboration brings significant benefits, both measurable (such as increased citation impact and access to new markets), and less easily quantifiable outputs, such as broadening research horizons. The facilitation of collaboration, therefore, has a positive impact not only on the science conducted, but on the broader objectives for any science system (be that enhancing domestic prosperity or addressing specific challenges). [Royal Society 2011, p6]  Investment by Other CountriesScience in 2011 is increasingly global, occurring in more and more places than ever before. Science is addressing questions of global significance. It is supported by governments, business, philanthropists and charities.There are particular countries where this increased activity is especially striking, with investment and scientific productivity outstripping general trends of growth. The rise of China has been especially notable, overtaking Japan and Europe in terms of its publication output in recent years. Beyond China, rapid developments have also taken place in India, Brazil and new emergent scientific nations in the Middle East, South-East Asia and North Africa, as well as a strengthening of the smaller European nations.China has heavily increased its investment in R&D, with spending growing by 20% per year since 1999 to reach over US$100 billion a year today (or 1.44% of GDP in 2007), in pursuit of its goal of spending 2.5% of GDP on R&D in 2020. [Note: There has been increased investment in Computer Science as well.]



Age of Observation: Smart Sensing, Reasoning  & Decision Control 

Personal 
Sensing 

Public 
Sensing 

Social 
Sensing 

People-Centric Sensing 

Environment Sensing 

Actions 
(controllers) 

Percepts 
(sensors) 

Agent 
(Reasoning) 

Emergency Response 

Smart Hearth Care 

Situation 
Awareness: 
Humans as 

sensors 
feed multi-
modal data 

streams 

 
Pervasive     Computing  

Social           Informatics  

Sense 

Identify 

Assess 

Intervene 

Evaluate 

Source: Sajal Das, Keith Marzullo 

Presenter
Presentation Notes
Sajal and I talked about different ideas, and he pulled together this slide. The notes behind this might be the following (Sajal, please feel free to comment/fix/replace):��In CISE, the “age of observation” is being ushered in by widespread deployment of sensors ranging from tiny specialized communicating processors (“smart dust”) and specialized sensors (in body sensors, structural sensors, power sensors) to mobile phone-based sensors (geolocation, vibration, etc). This style of “pervasive computing” is being applied to observing a wide set of phenomena: sensing environmental information (air quality, physical phenomena), structural information (health of bridges and buildings, power consumption of buildings and campuses), health information, and social information. Of course, we can often do more than observe: we can combine information to create a deeper form of reasoning and we can effect control or reaction: reduce overall power consumption, redirect traffic based on information from car-based sensors, encourage more healthy behavior by comparison with behaviors of people around us.��





International Impact 
On Science and Society 



International Competency and Opportunity 
• What nations don’t know can hurt them. 

The stakes involved in study abroad are 
that simple, that straightforward, and that 
important. … college graduates today must 
be internationally competent.”  
 

• Your pursuit of the biological and 
behavioral sciences should indeed improve 
the competitiveness of the United States. 
But, if you pursue international research 
experiences and opportunities, you will 
contribute substantially to your own 
development as scientists and that of the 
nation. 

Lincoln Report 2005 

Cora B. Marrett  
Deputy Director NSF  

2011 

Presenter
Presentation Notes
[Lincoln05] Global Competence and National Needs: Commission on the Abraham Lincoln Study Abroad Fellowship Report Program (2005) http://www.lincolncommission.org/report.html , page ii, page xiii



Institute for International Education 
“Opening Minds to the World” 

• Recent report on 
percentage of US students 
abroad 
– Engineering:  

• 10,554 
• 3.9% of total 

– Math and CS:  
• 4,059 
• 1.5% of total abroad 

• Percent of study approach 
to total US student 
population 
– US higher ed: 1.4% 
– US undergrad:  9.5% 
– US undergrads pursuing 

degrees: 14. 0% 
 

Peace and prosperity around the 
world depend on increasing the 
capacity of people to think and 

work on a global and 
intercultural basis.  

 



Part 2: 
Examples of International Activities 
With Relevant to MURPA projects 

• PRAGMA 
• GLEON 
• PRIME 

PRAGMA 22 
17 – 19 April 2012 
Monash University 

http://pragma22.pragma-grid.net/dct/attach/Y2xiOmNsYjpKUEc6MTg5NTc=


Pacific Rim Application and Grid Middleware Assembly 
PRAGMA: 10 Years of Collaboration and Experimentation  

• Built and used multi-
provider cloud testbed 

• Driven development via 
Scientific Expeditions 

• Engaged new groups 

It’s the People 
PRAGMA 20 at HKU 

Centennial Celebration 
March 2011 



Infrastructure Accomplishments 

• Built testbed 
– Used testbed to conduct 

experiments, test 
software 

• Developed approach to 
migrate images, 
multiple hosting 
environments 

 

 
 

PRAGMA's multi-provider cloud. 
 GFarm is a strongly authenticated 

 VM repository 



Scientific Expeditions 
Evaluate and Address Needs of the Science  

OSG Grid Interoperability  
Experiment 2007 Savannah Burn 2006 

Distribution of ash from  
the Irazu volcano 2010  

VM Migration  
Experiment  
2011 

Presenter
Presentation Notes
Amanda LynchSavannah Burn: An early expedition used the Nimrod middleware aid understanding the complex interactions of burning of a savannah on rain patterns via Monsoons in Australia, a great interest to water resources in Australia. The experiment initially used seven PRAGMA grid resources located in Australia, Japan, Korea, Taiwan, Thailand and the U.S. The results (POC 2006, p8; Lynch 2007) include scientific insights gained (confirming the hypothesis that under certain conditions burning the Savannah can affect the strength and timing of the monsoon); PRAGMA grid exercised (operated testbed  for 170 days, delivered over 1.25 million processor hours, and allowed for upgrade of a number of the cyberinfrastructure components during the period); middleware improved (in particular to Nimrod's ability to schedule computations by incorporating both data location and transport delays); and policy on networking changed in Australia because of the amount of data moved (1.6 TB).   I think we should move the  expeditions approach into the overview – THIS is what we do – look at a scientific problem, evaluate the software needed to make it work, and then move forward – we should contrast the  time it took to prepare the Savannah wildfire with our virtualization approach for geo grid. Grid Interoperation Experiment with OSG: PRAGMA because grid interoperations with the Open Science Grid (OSG) in 2007, with an application provided by AIST, GridFMO, a Ninf-G grid implementation of the Fragment Molecular Orbital (FMO) method which enables a first-principle calculation of macromolecules.  A series of GridFMO calculations ran on this combination of PRAGMA and OSG resources. A total of seven calculations were conducted from 2007/02/28 through 2007/05/18, utilizing a maximum of 240 CPUs. The fault-tolerance of GridFMO supported the stability of the calculations, each of which took 10 days on average. This produced meaningful and usable scientific results in a relatively short time. The experiment turned up two key challenges: security policies and job submission procedures (Ikegami 2007). (See PCO 2007, pp10-11). Grid Interoperation Experiment (GIN): PRAGMA also lead some of the Grid Interoperations Now (GIN) effort out of the Open Grid Forum.  This involved six grids: Australian Enterprise Grid, APAC Grid, PRAGMA Grid, FermiGrid, Open Science Grid (OSG), and the University of Zurich; middleware Nimrod-G; and the application of molecular replacement to test protein structures in the Protein Data Bank. This experiment identified five categories that the interop issues: Access and Security, Resource Discovery (e.g. monitoring tools to display aspects of remote systems – later incorporated in SCMSWeb), Usage Policies and Guidelines, Application Compatibility, and Middleware Compatibility (see Bethwaite 2008). The experiment generated more than seventy executions across the five Grids, requiring over half a million CPU hours. In addition, the experiment identified several proteins that were of medical interest. (See PCO 2008, p9).Expanding to EC2: PRAGMA began to explore “virtualization” as an alternative, starting at PRAGMA 17 (Hanoi, 2009), and held a Virtualization and Implementation “institute” at PRAGMA 18 (San Diego, 2010).  At that hands-on institute, an example of looking at ash distribution based on the NG-TEPHRA code.  Understanding the distribution of ash from the Irazu volcano in the greater metropolitan area of San Jose is important for urban planning and disaster mitigation. The PRAGMA 18 workshop facilitated rapid prototyping of a PRAGMA Grid and Amazon EC2 cloud-based prototype driven by Nimrod/G, with subsequent work extending and modifying the original NG-TEPHRA model and code, making it suitable for large-scale distributed execution (Nunez 2010; PCO 2010 p 4). Furthermore a proposal was submitted to Amazon for completing this experiment.VM Replication: Since PRAGMA 18 PRAGMA has also been looking at issues of interoperations of clouds. The first experiment was demonstrated at PRAGMA 19 (Jilin University, September 2010), where an application (Autodoc, part of the Avian Flu Grid software stack) was run across several different virtual machine hosting environments. The intent was to demonstrate that VM replication is a possible solution to achieve a “build once and run everywhere” environment. (See PCO 2010 page 6).  In subsequent experiments, demonstrated at PRAGMA 20 (Hong Kong, March 2011) and PRAGMA 21 (AIST, October 2011) and later at SC11, we were able to automate the process of migrating virtual machine images between different hosting environments, expand the number of sites involved in the experiment, and migrate services between AIST and NCHC, and run some simulations at UCSD.   (See PCO 2011 pp 7-8).  Disaster Recovery of Critical Services: After the March 11 earthquake and tsunami key services at AIST were disabled. Within a few days after the earthquake, the process began to migrate services including QuickQuake, Hot Spot and WMS Server onto the VM cluster at NCHC. In addition, UCSD (via SDSC’ Triton resource) generated the ground motion map of the March11 Tohoku Pacific Ocean Earthquake covering all of Japan to observe and analyze the earthquake. The movie is available on the GEO Grid Disaster Task Force website. Approximately 1500 jobs were submitted to Triton, each of which took 3-4 hours to process, utilizing one CPU. (See PCO 2011 pp 8 – 10).  (Matsuoka 2011)



Disaster Recovery of Key Services 
• Massive earthquake and resulting tidal wave was 

devastating for Japan, AIST systems out of service 
– NCHC, SDSC/UCSD, other institutions in Japan, and U 

Chicago (R Grossman) assistant, migrate services  

• Can PRAGMA members provide infrastructure to 
other members for this type of  

 persistence of key services at a  
 time of disruptions? 

Presenter
Presentation Notes
NCHC: Naruto cluster, consisting of 16+1 nodes, SDSC/UCSD: part of Triton resource



From Scientific Expedition to Community 
Building on NCHC Ecogrid 

8 Months: Concept to Deployment 

• Wireless Infrastructure (2004) 
• Science  
• Need more than one lake to 

understand processes 
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PRAGMA Advances by 
Participants’ Collaborative Activities 

• GEO Grid: Hosted PRAGMA 21 
– Led by AIST, involving NCHC, NECTEC, VAST/IOIT 

• Ezilla: NCHC  
• OpenFlow: Applying it by Osaka 
• Gfarm: U Tsukuba 
• Duckling, CNIC/CAS 
• My Gallery: Cultural Heritage Display, e.g., NICT, 

UCSD, MoPA 
• KLEON and KEON, Konkuk and others 
• Many more 

 

http://www.geogrid.org/en/index.html


Building on What We’ve been working on 
together: VMs + Overlay Networks + Data; 

Infrastructure Developments  
• Data Sharing, Provenance, 

Data Valuation and Evolution 
Experiments:  
– Beth Plale, Indiana U 

• Overlay Networks, 
Experiments with IPv6 10 
– Jose Fortes, Renato 

Figueiredo, U Florida  
• VM Mechanics Multi-Site, 

Multi-Environment VM 
Control and Monitoring 
– Phil Papadopoulos, UCSD 

• Sensor Activities: From 
Expeditions to Infrastructure 
– Sameer Tilak, UCSD 

 
NSF Proposal 



Future Scientific Expeditions 

Proposed - Persistent 
• Biodiversity  

– Understanding Adaption in 
Extreme Ultramafic Regions: 
Reed Beaman U FL 

• Lake Science: 
– Predicting Impact of 

Eutrophication on Lake 
Ecosystem Services: Paul 
Hanson, U Wisconsin 

• Drug Discovery:  
– Focusing on Infectious 

Diseases: Wilfred Li, UCSD 

What Others? 

• Disaster Mitigation 
• Cultural Heritage Sharing 
• Many others 

NSF Proposal 

Presenter
Presentation Notes
Kinabalu – reedRotorua – webWendy Fong – with Wilfred – avian flu



PRAGMA Biodiversity - LifeMapper  Experiment 

(4) 

(1) A script queries GeoPortal instance at UTM (Malaysia )to retrieve raster data 
(2) Retrieves raster data from stored dataset 
(3) Submit dataset to LifeMapper as occurrences/experiments 

I. Prepare occurrence dataset 
II. Post occurrence set 
III. Post experiment 

(4) LifeMapper outputs prediction result as metadata (EML) 
(5) Catalogs LifeMapper predicted output metadata in GeoPortal at IU (US) 

Mount Kinabalu  specimen  
data storage 

(1) 
(2) 

(3) 

(5) 

GeoPortal at IU  
PRAGMA node 

LifeMapper WebService at 
UKansas 

Predicted Habitat 

Metadata GeoPortal at UTM 

Source: Uma Pavalanthan 
Graduate students key to this 

Scientific Expedition 

Presenter
Presentation Notes
What is Geo Portal? http://www.esri.com/software/arcgis/geoportal/index.htmlESRI GeoPortal is an open source metadata server that enables discovery and use of geospatial resources. GeoPortal enables organizations to manage and publish metadata about their geospatial resources and let their users to discover and connect to those resourcesWhat is LifeMapper? http://lifemapper.org/At its core, LifeMapper consists of two main components:First, An archive of species occurrence data, current and predicted climate and environmental data, and modeled habitat maps created from themAnd second, a set of tools, published as webservices, for researchers to use with LifeMapper’s data, or their own, to study biodiversity of single or multiple speciesWhat is metadata?Refer next slideAbout this experiment:Metadata describing Mount Kinabalu raster data will be catalogued in a Geo Portal at Universiti Teknologi Malaysia (UTM)A script running from an Indiana University(IU) PRAGMA node will query this catalog and retrieve specimen dataSpecimen data will be passed to LifeMapper webservice running at University of KansasLifeMapper will output predicted habited and metadata describing itThe script will catalog this metadata in a GeoPortal instance running at IU, so that users can search the catalog and retrieve the predicted habited via LifeMapper



Infusing New Ideas:  Strategic Partners 
• For our future, we need to 

consider expertise, impact, 
and growth opportunities 
– New technology areas: Based on 

needs and areas we did not have 
represented 

– New scientific expeditions: Exciting 
science, opportunity to engage 
more scientists, build communities 

– New institutions/regions to engage 
– New participants 
– Students!: PRIME, GSA 

• Building on PRIME 
• Using GLEON model for students 

• Growth in the past was 
mostly “community” 
driven 
– SEAIP (Southeast Asia 

Institute International Joint 
Research and Training 
Program in High-Performance 
Computing Applications and 
Networking Technology) with 
the PRAGMA Institute 

NSF Proposal 



For this type of international and  
network science 

Are our education programs and 
experiences creating the future leaders? 



Experiential Learning 

• Augmentation of Undergraduate Experience 
• Contributing to the academic, intellectual, and 

social growth of young people 

“PRIME prepares a future generation of science and  
engineering leaders, who have the cultural competency  

and the skill sets to compete successfully in the  
global workplace, by engaging students in an immersive,  

hands-on international educational experience, with a 
focus on research that contributes to real –world challenges” 

Presenter
Presentation Notes
Higher education leaders have turned their attention to experiential learning as a pedagogical tool and resource in the last few decades, contributing to the academic, intellectual, and social growth of young people. Through experiential pedagogies, students can become contributing and valued members of society, as they develop leadership skills, social responsibility, and commitment to public/human service. Researchers and practitioners continue to struggle with many questions concerning experiential learning such as: Why does experiential learning remain on the periphery of higher education? And how might educators address the challenge to shift its location to be a more central component of academic life? Other questions concern the institutionalization of experiential learning, the complex dynamics of university-community partnerships and collaborations, and the impact of the current economic climate on service-learning efforts in higher education. Of particular interest are the intersections and tensions among interests, organizational cultures, conflict, and power. How do institutions and communities negotiate competing interests for mutual benefit? How can communities and universities work effectively towards a balance of power and a mutual exchange of knowledge and resources? How do we mobilize more students to become involved in experiential learning on their campuses? How are universities managing assessment initiatives?



UoHyd 
India 

USM 
Malaysia 

NCHC 
NCREE 

NNMBA 
NTU 
TRFI 

Taiwan 

Monash U 
Australia 

U Auckland 
U Waikato 

New Zealand 

CNIC 
China 

“PRIME prepares a future generation of science and engineering leaders, who have the cultural competency  
and the skill sets to compete successfully in the global workplace, by engaging students in an immersive,  

hands-on international educational experience, with a focus on research that contributes to real –world challenges” 

PRIME Host and Mentor Sites 
Research Apprenticeship; Cultural Experience 

UCSD 
USA 

Osaka U 
NICT 

Doshisha 
Japan 

Presenter
Presentation Notes
“PRIME prepares a future generation of science and engineering leaders, who have the cultural competency and the skill sets to compete successfully in the global workplace, by engaging students in an immersive, hands-on international educational experience, with a focus on research that contributes to real –world challenges”“PRIME prepares a future generation of science and engineering leaders, who have the cultural competency and the skill sets to capable of compete successfully in the global workplace, by  providing engaging students in an immersive, hands-on international educational advancement experience, with a focus on research that contributes to real –world challenges and cultural competency, and research internship program for science and engineering students.”



PRIME – Developing Technologies 
• Augmented Reality in Android 

System with a Disaster Response 
Application 
– Prototype of use of “every day” 

devices to integrate realtime data 
onto previous reality 

– NCHC: Fang-Pang  Lin 
• Navi: Covise-Kinert Navigation 

Interface with Cultural Heritage 
Application 
– NICT, Osaka: Shinji Shimojo 

• Integration of the Opal Web 
Service Client into the Duckling 
Portal 
– Resulted from 
    PRAGMA 20  
    discussion 
– CNIC: Kevin Dong 
– Demo 

 

Presenter
Presentation Notes
 Kinect is a motion capture device sold by Microsoft with their game engine; COVISE—COllaborative Visualization and Simulation Environment—is an extendable distributed software environment to integrate simulations, postprocessing and visualization functionalities. created a navigation plug-in to interface a Kinect device with COVISE to enable users to explore a Virtual Reality Modeling Language (VRML) model through movements and gestures.



PRIME – Imaging and Databases 

• Imaging in heart muscle 
– Auckland: C. Soeller 

• Automatic image classification 
in wasps 
– Taiwan Forest Research Inst. 
– CC Lin 

• Database development on 
damage in NZ  
– Auckland:  
L. Weatherspoon 

Presenter
Presentation Notes
Looked at the structure and patho-physiological function of this muscle regulatory unit (malfunction of this unit leads to heart failureJoseph Wong’s work in Auckland: Volume-rendered 3D dSTORM super-resolution microscopic image.  RyR  (ryanodine receptor) clusters (red) are distributed along T-tubules (green).  Herein, caveolin-3 immuno-staining is used to determine T-tubule structure.   Estimated resolution of this image is ~30 nm, which is approximately 10 times better than that of conventional light microscopy.  The geometry of clusters was remarkably heterogeneous – unexpectedAdrian:  Adrian developed an analysis workflow for transforming raw images into quantitative features and then conducted experiments with various feature selection and machine learning algorithms. His experiments produced high classification accuracy on the target problem and confirmed the feasibility of this approach. Sean and Chris: developed a detailed database to collect damage and performance data on a small group of bridges affected by the recent earthquakes. Their responsibilities included documenting information on the foundation of each structure, calculating the mass of bridge components, traveling into the field to collect concrete samples and measurements, and categorizing evidence of damage progression. The compiled work was reviewed by researchers who will use the information to determine which bridges will be selected for detailed inspections.

http://calit2.net/images/articles/2011/PRIME_FieldResearch_800.jpg


PRIME – Bioscience Modeling 
• Modeling in cardiac 

myocytes 
– Monash U: D Abramson 

• Virtual screening, protein 
model building, influenza 
virus research  
– Osaka; CNIC, USM, Nat. Taiwan 

U (S. Shimojo, K Nan, H Wahab, 
JH Lin) 

Presenter
Presentation Notes
Jerry Tsai: understand what regulates the size and duration of a single calcium spark in the cell (sarcoplasmic reticulum) … - by using nimrod to run some experiments – got some interesting results regarding location of pump and duration of sparkHoward Li:  *** MID RIGHT *** novel finding that adamantine, a known influenza inhibitor rendered obsolete due to viral resistance, may contain a scaffold effective for synthesis of new inhibitors against drug resistant forms of neuraminidase.Alex *lower left)Docked pose produced by RDOCK of HA(red) and S139/1(blue). The predicted FEB is -15.0288 kcal/mol based on preliminary docking results.Interested in looking at antibodies that bind to HA (hemagglutinin)Daniel Li, Brian Tsui and  *THREE ACROSS BOTTOM**Visualization of (A) actual and (B) modeled three-dimensional structure of SSH-2 (2nt2) from the improved workflow. (C) is the overlay of the actual and modeled structures. Note the very close agreement of the two structures. The colors have been changed (grey=actual, orange=modeled) for clarity.



MURPA Projects 2011 - 2012 

Liang Ding Parallel reduction tree based 
debugging in Eclipse NCSA Jay Alameda 

David Warner Automatically Assigning 
Academic Reviewers to Papers Technion Shaul Markovitch 

Thomas Moore 
An automated approach for the 
systems definition of ad hoc 
wireless sensor networks 

UCSD Sameer Tilak 

John Bell Increasing utility of and 
awareness in SciVee UCSD Philip Bourne 

Satvik Kumar Extending GSOM to HPC 
systems UCSD Robert Sinkovits 

Minh Ngoc Nhat 
Huynh 

Approaches to author Rocks 
virtual machine in Amazon 
Elastic Compute Cloud 

UCSD Philip Papadopoulos 

Victoria Weldon 
Electrical Propagation 
Prediction and Validation for 
Patient-Specific Cardiac Models 

UCSD Roy Kerckhoffs 



MURPA Seminars for July – October 2012 
27 July 2012,  Dr Peter Arzberger (UCSD) Preparing Students for a Global Science, 

Engineering, and Education Workforce 

3 August 2012,  Professor Phil Bourne 
(UCSD) 

New modes of Scholarly Communication in 
the Digital Age 

10 August 2012,  Dan Fay (Microsoft) TBA 
17 August 2012 Dr Beth Simon (UCSD) TBA 

24 August 2012,  Dr Ilkay Altintas (SDSC) Distributed Workflow-Driven Analysis of 
Large-Scale Biological Data using bioKepler 

31 August 2012,  Dr Sameer Tilak (UCSD) TBA: Sensing and the Environment 
7 September 
2012,  TBA TBA 

14 September 
2012,  Dr Robert Sinkovits (SDSC) TBA: HPC and Computing Platforms 

21 September 
2012 

Professor Larry Smarr 
(UCSD) TBA 

5 October 2012,  Krishna Charavarthi 
Madhavan TBA 

12 October 2012,  Jay Alameda (NCSA) TBA 

 
 

Presenter
Presentation Notes
https://messagelab.monash.edu.au/MURPA/MURPA2012



Part 3: Programs for our future leaders 
 Ideas for schools and students. 

• Lessons Learned 
• Liberal Education & America’s Promise (LEAP) 
• Institute for International Experiential 

Learning or PRIME 2.0 



Ask the Right Question 

• Why don’t you take advantage of your 
location, on the Pacific Rim, and create deep 
collaborations by working with others in the 
this region? 
– W.Y. Bill Chang 

1998 2000 1999 2001 



Ask the right question 

• With all of our technologies, how do we 
apply them to important problems? 
– Fang-Pang Lin, NCHC, April 2003 

 



NCHC SARS Task Force 2003  

Developers at the NCHC Access Grid 
node test the SARS Grid network links 
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PRAGMA 4 Program 
Committee / request for help 

(16, May, Fri)

Suggest in PRAGMA 
4 Draft Agenda to 

help SARS relief…(15, 
Apr)

1st Hospital Outbreak (Taipei 
Municipal Ho-Pin Hospital) 

Chang Gung Hospital 
outbreak (South)

PRAGMA 4

2 AG nodes + H.323 
X-ray image interface +  
medical information + 
high speed network

2 AG nodes + …

14, May:SARS AG\Task Force

Source: Fang-Pang Lin 

Presenter
Presentation Notes
The economist stated: most successful new technology was that of video – to connect peopleOld fashion quarantine did the actual job.

http://www.pragma-grid.net/Steering Committee/steering_comm_nchc.htm


Ecogrid: An Outgrowth of PRAGMA 
Telescience 

Presenter
Presentation Notes
PRAGMA - Experience - People infrastructure – and trust - Catalyzed interactions



Ask the Right Question 

• If we can connect two lakes, why can’t 
we connect more? 
– Tim Kratz, 2004 



Ask the Right Question 

• How do we structure partnerships to 
succeed? 
– Philip Papadopoulos 



Ask the Right Question 

• How can we prepare students for the new 
world of global research and societal 
challenges, synthesis, virtual communities, 
and a global interconnected economy? 
– Gabriele Wienhausen 



Ask the Right Question 

• How do we provide our expertise to those in 
our society eager to learn but without the 
means?  



Awareness of Community Outreach 

• PRIME students working with elementary and middle school age 
students in rural Malaysia, learning firsthand through their 
Universiti Sains Malaysia mentor  the need for scientists to reach 
out to their communities and improve education, especially in the 
Science, Technology, Engineering, and Mathematics (STEM) area 
(July 2008). 



Earth in the Mind 
On Education, Environment, and the Human Prospect 

David W. Orr 

• Where does your field of knowledge fit 
in the larger landscape of learning? 

• Why is your particular expertise 
important? For what and for whom is it 
important? 

• What are its wider ecological 
implications and how do these affect 
the long-term human prospect? 

• Explain the ethical, social, and political 
implications of your scholarship. 

Presenter
Presentation Notes
The mind can be permanently profaned by the habit of attending to trivial things, so that all our thought shall be tinged with triviality. Henry David ThoreauI have always tried not to be a professional scientist. Erwin Chargaff. (Chargaff discovered two rules that helped lead to the discovery of the double helix structure of DNA. - http://en.wikipedia.org/wiki/Erwin_Chargaff) Derek Bok Former President of Harvard, : Armed with the security of tenure and the time to study the world with care, professors would appear to have a unique  opportunity to act as society’s scouts to signal impending problems…. Yet rarely have members of the academy succeeded in discovering emerging issues and bringing them vividly to the attention of the public. Whitehead: Real education requires “first-hand knowledge”. 



Lessons Learned 

• Ask the right question 
• Anticipate the trends 
• Pursue your passion 
• Build your personal network and trust 
• Collaborate with those you like 
• Develop your “soft skills” 



Characteristics of Scientific Leaders 

• Communicate concepts, and articulate a vision 
• Build teams 
• Mentor and develop new talent 
• Understand culture 
• Celebrate diversity of people and thought 
• Motivate people to excel 

 
Which scientific or engineering discipline gives  

undergraduates this skill set? 



“A COLLABORATION BETWEEN EDUCATORS AND 
EMPLOYERS” 

46 

www.aacu.org/LEAP 

http://www.aacu.org/LEAP


 
Narrow Learning is Not Enough! 

The LEAP Essential Learning Outcomes 
 Knowledge of Human Cultures and the Physical and 

Natural World 
 Focused on engagement with big questions, enduring and contemporary 
 

 Intellectual and Practical Skills 
 Practiced extensively across the curriculum, in the context of 

progressively more challenging problems, projects, and standards for 
performance 

 

 Personal and Social Responsibility 
 Anchored through active involvement with diverse communities and 

real-world challenges 
 

 Integrative Learning 
 Demonstrated through the application of knowledge, skills, and 

responsbilities to new settings and complex problems 
 

47 



48 

Balance of Broad Knowledge and 
Specific Skills Preferred 

59%

20%

20%

Which is more important for recent college graduates who want to 
pursue advancement and long-term career success at your company?  

Broad range of skills and knowledge that 
apply to a range of fields or positions 

In-depth knowledge and skills that apply 
to a specific field or position 

BOTH in-depth AND broad range of skills 
and knowledge 

“Raising the Bar: Employers’  Views on College Learning in the Wake of the Economic Downturn” 
(AAC&U and Hart Research Assoc. 2010) 



49 

70%

70%

71%

75%

75%

79%

81%

89%

% saying two- and four-year colleges should place MORE emphasis on 
helping students develop these skills, qualities, capabilities, knowledge 

Employers’ Top Priorities for Student 
Learning Outcomes in College 

Effective oral/written 
communication 

Critical thinking/ 
analytical reasoning 

Knowledge/skills 
applied to real world 

settings  
Analyze/solve complex 

problems 
Connect choices and 

actions to ethical 
decisions 

Teamwork skills/ 
ability to collaborate 

Ability to innovate and 
be creative 

Concepts/developments 
in science/technology 

“Raising the Bar: Employers’  Views on College Learning in the Wake of the Economic Downturn” 
(AAC&U and Hart Research Assoc. 2010) 



High Impact Practices 
Through the LEAP initiative, AAC&U has published research on a set of widely tested teaching 
and learning strategies and programs that—when done well—have substantial educational 
benefits, especially for traditionally underserved students.  The elements of good teaching 
and learning embedded in these practices can be applied in many settings, including in 
traditional classrooms as well as special programs, and in co-curricular settings. 

First-Year Seminars and Experiences  

 Common Intellectual Experiences 

 Learning Communities 

 Writing-Intensive Courses 

 Collaborative Assignments and 
 Projects 

 

 Undergraduate Research 

 Diversity/Global Learning 

 Service Learning, Community-Based 
 Learning 

 Internships 

 Capstone Courses and Projects 



PRIME 1.0 Learning Model 

http://advances.asee.org/vol02/issue02/05.cfm:  .. Abramson.. 

IDI 

Presenter
Presentation Notes
Arzberger P, Wienhausen G, Abramson D, Galvin J, Date S, Lin FP, Nan K, Shimojo S. PRIME: an integrated and sustainable undergraduate international research program. Advances in Engineering Education. 2010, Vol 2, No 2 (http://advances.asee.org/vol02/issue02/05.cfm)

http://advances.asee.org/vol02/issue02/05.cfm


Intervening in Student Learning Abroad: 
A Research-Based Inquiry 

• Background work (Michael Vande Berg, Council on International Educational 
Exchange (CIEE)) 
– In study abroad:  four-year study;  measure the intercultural and second 

language learning of more than 1,300 U.S. undergraduates enrolled at 61 
programs abroad.  

– Central research question—whether U.S. students learn effectively when 
left to their own devices while abroad, or whether students perform better 
when educators proactively intervene in their learning 

• Key Findings: 
– Most students benefit through enrolling in programs abroad that are 

intentionally designed to promote their intercultural learning 
– Study also argues that focusing intentionally on learning abroad is 

especially important for male students (used IDI) 
– Culturally guided development significantly increased inter-cultural learning 

as measured by the IDI. 
• PRIME 2012 

– Conducting weekly interventions with 9 PRIME students in Japan. 
– Hoping to build on “findings” in the future 

Presenter
Presentation Notes
The presentation will summarize the major conclusions of a four-year study designed tomeasure the intercultural and second language learning of more than 1,300 U.S.undergraduates enrolled at 61 programs abroad. Focusing on the central researchquestion—whether U.S. students learn effectively when left to their own devices whileabroad, or whether students perform better when educators proactively intervene in theirlearning—the presentation will identify a series of program design elements and learnercharacteristics that are significantly associated with gains in intercultural learning abroad.The Georgetown Consortium study provides significant evidence that most studentsbenefit through enrolling in programs abroad that are intentionally designed to promotetheir intercultural learning (that is, programs that feature key design features that arestrongly associated with student learning). In documenting important gender-basedlearning differences (as measured by IDI pre- and post-tests, the study’s male studentsmade no more progress in their intercultural learning than did control students atcampuses back in the U.S., while female students did show significant gains), the studyalso argues that focusing intentionally on learning abroad is especially important for malestudents.



Components of PRIME 2.0 
Cultural Competency  

• Preparation for Internship 
– Develop training for students on Asian cultures, histories and 

economies (site based) 
– Continue to conduct country-specific pre-departure orientation. 

• While Overseas 
– Students will connect weekly via Skype with a country-specific 

cultural learning mentor (i.e., scientist or engineer who is a 
native of the interns’ host country, trained to engage students in 
dialogue and reflection about their cross-cultural experiences) 

• Upon Return:  
– Students participate in credit-bearing seminar in which they 

systematically and academically explore and reflect on their 
progression to global citizenship and what that means – 
practically and philosophically 

Other soft skills to be develop in future 



Beyond PRIME 2.0 
• Presentation Skills 

– Seminar for Freshmen by PRIME Students 

• Develop minor, involving language skill 
– Engage students in freshman year 

• Position PRIME within the LEAP framework 
– PRIME as a capstone project 

Pre-Experience During-
Experience Post-Experience 

Work,  Internship 
Or Study  Abroad 



A Future Institute for 
Global STEM Education 

We are looking for partners 

ACKNOWLEDGE 
Gabriele  
   Wienhausen 
Jim Galvin 
Jason Haga 

MISSION 
create globally  
minded STEM  
professionals; 
prepare them  

for the workplace  
of the 21st  

century 



Thank You 

Looking forward to seeing some of you 
in San Diego 

Congratulations on MURPA 2012-2013 
5th Year 



 



Water  
The Defining Crisis of the Twenty-First Century 

• Daily use per person (England) 
– Drink: 1 to 1.5 gallons 
– Wash, Toilet: 40 gallons 
– Lawns: 100 gallons 

• Carbohydrates 
– Pound of rice: 250 to 650 gal 
– Pound of wheat: 130 gal 
– Pound of potatoes: 65 gal 

• Meat and meat products 
– Hamburger (meat, ¼ lb): 3000 gal for the feed 
– Quart of milk: 500 to 1,000 gal 
– 1 lb Cheese (cheddar): 650 gal 

• Others 
– 1 lb coffee: 2,650 gal 

Annual @ Home 
50 to 100 tons 

Annual @ food, clothes 
1500 to 2000 tons 



Key Attributes of Network Science 
Research Coordination Network 
• advance a field or create new 

directions in research or 
education 

• communicate and coordinate 
participants research, training 
and educational activities 
across disciplinary, 
organizational, geographic and 
international boundaries 

• foster new collaborations, 
including international 
partnerships, and address 
interdisciplinary topics 

Sustainability Research Networks 
• support the development and 

coalescence of entities to advance 
collaborative research that 
addresses questions and challenges 
in sustainability science, 
engineering, and education 

• link scientists, engineers, and 
educators, at existing institutions, 
centers, networks, and also develop 
new research efforts and 
collaborations. 

• significantly crosses and melds the 
boundaries of diverse disciplines, 
and creates the integrated science 
and engineering disciplines of the 
future 
 

The international, grassroots model offers a unique approach for  
confronting the challenges of  doing networked science across 

large geographic extents.   PC Hanson, Frontiers in Ecology 2007 



Satellite Data 
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AsiaFlux Network 

Objective: To deploy Asia GEO Grid Infrastructure in Asia to share Earth 
observation data and computing resources for Earth sciences. 

Flux Data 

アプリケーションによるGEO Gridの評価 

Calibration of satellite 
Data using in-situ data 

Global CO2 Map 

Asia GEO Grid Initiative 
PI: Yoshio Tanaka (AIST) 

１．Catalogue Search 
２．Obtain data 
３．Process data 
４．visualize 

Source: Y Tanaka 

http://www.geogrid.org/en/index.html


DataTurbine Streaming Data Middleware 

• Robust real-time streaming data 
engine for embedded and mobile 
computing applications 
 

• Stream live data from 
experiments, labs, web cams and 
even Java enabled cell phones 

• Acts as a "black box" to which 
applications and 
devices/sensors/instruments send 
and receive data 

• Scalable – runs on everything 
from embedded devices to 
supercomputers 
 

• Open source and freely available 
– www.dataturbine.org 

 

Presenter
Presentation Notes
Open Source DataTurbine InitiativeDevelop technology for scaling sensor networksReal-time streaming data middleware for embedded and mobile computing applicationshttp://www.dataturbine.org/



62 

52%

57%

57%

63%

65%

67%

68%

% saying two- and four-year colleges should place MORE emphasis on 
helping students develop these skills, qualities, capabilities, knowledge 

Other Areas of Learning Needing 
Increased Emphasis 

Locate/organize/evaluate information 
 
 
 
 

Understand global context of  
situations/ decisions 

 
 

Global issues’ implications for future 
 
 
 

Understand & work with numbers/statistics 
 
 
 

Understand role of U.S. in the world 
 
 
 

Knowledge of cultural diversity in 
US/world 

 

Civic knowledge, community engagement  
 
 

“Raising the Bar: Employers’  Views on College Learning in the Wake of the Economic Downturn” 
(AAC&U and Hart Research Assoc. 2010) 



Authentic Assessments 

As part of its VALUE (Valid Assessment of Learning in Undergraduate Education) project,  
AAC&U worked with faculty and other academic and student affairs professionals in an 
exhaustive process of gathering, analyzing, synthesizing, and drafting institutional-level 
rubrics for 15 of the LEAP Essential Learning Outcomes.  
 
Each VALUE rubric contains the most common and broadly shared criteria or core 
characteristics considered critical for judging the quality of student work in that outcome 
area.  
 
The VALUE rubrics reflect faculty expectations for essential learning across the nation 
regardless of type of institution, mission, size or location. 
 
For more on the VALUE project, please see http://www.aacu.org/value/  
 

http://www.aacu.org/value/


LEAP Principles of Excellence 

Principle One 
  Aim High—and Make Excellence 
Inclusive 

Principle Two 
  Give Students a Compass  

Principle Three 
  Teach the Arts of Inquiry and  
   Innovation 

Principle Four 
  Engage the Big Questions 

Principle Five 
 Connect Knowledge with Choices and 
 Action 

Principle Six 
 Foster Civic, Intercultural, and  Ethical 
 Learning 

Principle Seven 
 Assess Students’ Ability to Apply 
 Learning to Complex  Problems  

 

The Principles of Excellence offer both challenging standards and flexible guidance for an era of 
educational reform and renewal. The Principles of Excellence can be used to guide change in any 
college, community college, or university. They are intended to influence practice across the 
disciplines as well as in general education programs. 
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