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PRAG\”/A Celebrating 12 Years

Agenda

A Introduction to PRAGMA as an organization

A Scientific Expeditions
I Lake Ecology
I Blodiversity
I Experimental Networkindgestbed Not discussed
today)

A Technical Developments
I Virtual Machinedp Virtual Cluster
I Overlay Networks
I System Software Packaging
| Better/easier control of distributed resources
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Global Investments and

Nature of Collaboration
Why are these important?

A Global problems require global, collaborative
responses: investment and collaborations

A Working across disciplines, cultures requires
new skill sets

A Working in themarketplace of ideasnproves
guality and helps transfer knowledge more
rapidly

We need to articulate the
G fdzS LINPLIR2AAUIAZYE 2
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Trends in Collaboration

A The scientific world is
becoming increasingly
Interconnected, with
International collaboration
on the rise.

A Science in 2011 is
i Increasingly global,
occurring in more and

Knowledge, networks and nations

Global scientific collaboration in the 21st century more places than ever
before.
THE ROYAL SOCIETY ~ -
Nl ntell ect ua!
Knowledge, Networks and Nations: becoming increasingly

Global scientific collaboration in the 2century evenly distr
The Royal Society. March 2011 N. Birdsall, F Fukuyama
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Future Human Capital

Why do we need to worry?

A Solving problems, developing technology,
making investments and collaborating are
done by people

A Are we creating the next generation to face
the global challenges, and work in
multidisciplinary, multicultural teams?



Environmental and Earth Sciences Data have Characteristics of a
Long Tail

Long Tail

- Characteristics

M a I.
THE HEAD: ore spe_aa ized
.  Hard to find
Climate,

. ] * Lower volume
High Energy Ph
ig ergy Fhysics * Heterogeneous

* Collected by large
number of people

THE LONG TAIL:
Environmental and Earth
Sciences Data

Number of results

More specific —>

<— More generic

Wyborn 2013



Community of Pr?e#
Scientific Expeditions and Infras Experiments

fomPacific Rim Institutions and Researchers
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On the Web¢ Key Activities

(") PRAGMA - Pacific Rim Ap %

€ - C [} wwwpragma-grid.net oo =
SCIENTIFIC TECHNOLOGY  MEMBERS & PRAGMA
ABOUT  EXPEDITIONS  DEVELOPMENT  PARTNERS STUDENTS NEWS & EVENTS  RESOURCES

=

A g 44 , 4 . " o ’*~~ /// /

ENABLING THE LONG TAIL OF SCIENCE THROUGH SCIENTIFIC EXPEDITIONS & INFRASTRUCTURE EXPERIMENTATION FOR PACIFIC RIM INSTITUTIONS & RESEARCHERS

Welcome

The Pacific Rim Application and Grid Middleware Assembly (PRAGMA) is a
community of practice comprising individuals and institutions from around the Pacific
Rim that actively collaborate with. and enable, small- to medium-sized groups to solve 02JULY14: ‘Lifemapper’ shows where
their problems with information technology. Key to PRAGMA's success is the active Earth’s organisms live today and might
involvement of participants in scientific expeditions, technology development, student go tomorrow. University of Kansas

s works with fellow PRAGMA members
engagement, and outreach to new communities. UC San Diego (SDSU) and University of

Attending our workshops is an ideal way to become familiar with what PRAGMA does,  Florida (ACIS) to "further modularize

and how we interact as a community of trust. We invite you, your students and [Lifemapper] systems and speed our

colleagues to explore this site, visit our partner sites, and attend future workshops data comPutatnon‘ storage and retrieval
. a3 . systems.

(which do not carry a registration fee). We look forward to seeing you there!
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Broad Organization

A Scientific Expeditions (focal activity)
A Cooperative technology development
I Open Source
A Student Engagement
i {0dzRSy (i Qa ' aa20AlGA2Y
I Undergraduate summer exchanges via PRIME (US),
MURPA/QURPA (Australia)

I Graduate student visits
A Internationaltestbedresources
I Applications
I Systems/integration Software
A Steering Committee

Began in 2002 as a small workshop series to better
dzy’ RS NA& { ltathtolagidsNA R €
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PRAGMA Involves People

A Twice a year workshops i us s

A Working groups
I Resources

I GEO Sciences and
Telescienc¢Disaster

Mitigation)
I Life Sciences g WL S 0L
A Expeditions " A Future Meetings
o {~ati I PRAGMA 27, Bloomington
_I_ Léke_ Eutr.ophlcatlon Indiana October 1§ 17,
i Biodiversity 2014

I PRAGMA 28 Nara Japan
April 810 2015
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PRAC%{AG MA Actively Engages New Communities
via PRAGMA Institutes and MHHRAGMA

Workshops
A Water Disaster — p— S
Management and Big | <& ;
L INTERD ENCE - g
Data &S T EUNBY 20]4:“9-.‘131.UN'E:.2{314
I NlIShonarMeeting, 7¢ o
10 July2014 'SE AP P |
A M I n i _P R AG M A g’:;tﬁ:ﬁgggﬁuggﬁgggggma\m; 4 | d b ¥
ndonesia, June 2013 SHON

AN
NIl MEETING

A LowerMekong
nitiative Workshop

I Hanol August 18§ 22




Why 2X/year inperson working meetings

A Hosts highlight activities within their country

I Chance to learn about research and activities that might
otherwise go unnoticed

Al NAOGAOFT OGABSKZFENRS BK 2 QP
work

AwSOdzNNA y3I &0 NHzOGdzNB A& |
distributed activity focused and moving forward

A Participation is open, but is based upon ttesire to
work with others.

A Virtual meetings, email, shared code repository are all
practical methods for time between meetings



pmg\i%g_ 5. | PRAGMA 2@
% Theme Living with Big Data

Grad Students with
Faculty Mentor
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¥ The Gap Between Technology

Capabillity and Practice

A Technology developers are not always focused ol
the specific needs of domain scientists

A The pace of change can be dizzying

I Vector Supers (199@) Massively Parallel (1995)
Grid (2000)A Clusters (200%), Cloud (20104 ??

A Smaller groups of scientists are often left to fend
for themselves

A PRAGMA focuses on bringing technologists and
scientists together to make technology work in an
iInternational settingA Enable collaborative
science



Enabling the Long Tall deamScience
Virtual Scientific Expeditions

TrustEnvelope (network overlay)

Infrastructure
Test Bed and (ELOPE

Technology s cONTROLED %
Development

Scientific PRAGMA as an
Expeditions Organization

Students
and Strategic
Partners

’-‘ N 8 -2

014 COLLABORATION OVERVIEW

PRAGMA Students PRAGMA Member Sites PRAGMA Community


http://rocks-210.sdsc.edu/wiki/index.php/File:PRAGMA_22_Student_Meeting.jpg
http://rocks-210.sdsc.edu/wiki/index.php/File:PRAGMA_22_Student_Meeting.jpg

Key Organizing Principle: Scientific Expeditions

{

Addressing
Science
Needs &
Developing/ |psssrras
1 D Area poco afectada (4000 km?)
I m p rOVI n g D Area moderada alzligeramente
afectada {1250 km?)
TO O I S . Trazas de cenizas y polvo
volcanico (>13,000 km?)

Savan nah Bu rn 2006 Fig. 1. Irazu '-».'@-lr;:zrw,: |«}-L';.’\h‘t}t’? 1>rr-c ash distribution during 1963-1965
Distributionof ash from

March 2011:Tohoku Earthquake and Tsunami

2AGmds+HI3
Xerayimage interfae + .
madical irfoenation

migrated services to other

3 can
e
100 Chang Gung Hospital
J outbreak (South)

sites, including
) — NARL|NCHC|NSPO Toha g g on M 121+
E — ucsD|SsDsC
5 — 0CC, Orkney, ERSDAC, NTT- g N
Developers at the NCHC Access Grid z gzga[T(JTCS, CTC, Univ. Lille, £ 4 : '=
node test the SARS Grid network links . - SN A
* Used aspects of M i
virtualization porting and ‘t“f e s omisr
distributed resources at 3 o
— NCHC and SDSC
http://antisars.nchc.gov.tw/ Date ofonset ) GEO Grid Disaster Response Task Force

http://disaster-e.geogrid.org

Source: Fang-Pang Lin
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I awSazdzZNDSe UGASog 27T

A Researchers want to work together

I ldentify essential data sets (what, where, how
6AIK 1 ff26106fS dzaS Y2R!
ANot all data is open
ANot all data can be shared

I Identify the types of resource(s) needed to
accomplish analysis

A Computing cluster, Visualization System, data
handling,..

ALFT é&2dz FNB afdzOl1eé¢ GKSas

T Most scientists are not so fortunate



PRAG\”/A Celebrating 12 Years
Scientific Expeditions

A Information technology specialists + domain
science application == Scientific Expeditions
A Domain scientists benefit from deep technical

expertise

A Information technology specialists benefit
from seeing how their tools/techniques can be
used and improved.



7 " 77— - " ~—7 Cel;brating 12 Years
S ah@SNI lFeeg bSug?z2N]j
environment for focused sharing of resources

PRAGIVAé

Q‘N ELOPs

APPLICATION VM
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Some Specific PRAGMA Activities

Enabled International
Collaboration

LifeMapperBiodiveristy

Researchers
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PRAGMA Helps Establish GLEON

glnlml lake ccu]ugicn observatory network

T ——

CLEON




PRAGHAE lent|

Water Temperature (°C)

22

Imri\tﬁylz Years

Building on NCHECcogridin Taiwan
8 Months: Concept to Deployment

A Wireless Infrastructure (2004)
A Science

A Need more than one lake to
understand processes
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g G L E O N Networked lake science

== Global Lake Ecological Observatory Netwc

P.C. Hanson and K.C. Weathers
GLEON Steering CommitteeCloairs

Mission: GLEON conducts innovative science by
sharing and interpreting highesolution sensor data

to understand, predict and communicate the role and
response of lakes in a changing global environment




Technological challenges ir
sensing and information
management

_——

Analytical challenges in
interpreting and modeling . f

very large data sets » A rich and productiv
research, educatior

Scientific challenges in ,, g .
interpreting broadspatio and outreac

temporal gradients from | | environment!
many ecosystems I

Social and cultural
challenges in diverse team!
with diverse and distributed
resources




® 174 Members | December 08, 2009

P @ﬂﬁ”ﬁlﬁ’t@ﬁﬂ‘ﬂmﬁﬁlﬂw Number of members |49
300 Members 300
a networkof people

S 200
~ 450 individual members
~45 countries

150 Members

100 Wambars 100

50 Members
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Male Membersh\\

Info or
program
Managers,
Engineers,
Technicians
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ANTARCTICA

" “program”
Managers,
Engineers,
Technicians
10%
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Metabolic changes and the resistance and

Celebrating 12 Years

resilience of a subtropical heterotrophic lake to

typhoon disturbance

Jeng-Wei Tsai, Timothy K. Kratz, Paul C. Hanson, Nobuaki Kimura, Wen-Cheng Liu,
Fang-Pan Lin, Hsiu-Mei Chou, Jiunn-Tzong Wu, and Chih-Yu Chiu

Lake-size dependency of wind shear and convection as controls

on gas exchange

ecosystems enable neWw
insights

Jordan S. Read.! David P. Hamilton,? Ankur R. Desai.> Kevin C. Rose,*> Sally Maclntyre,6

John D. Lenters,’ Robyn L. Smyth,5 Paul C. Hanson,® Jonathan J. Cole,’ Peter A. Stachr,

10

James A. Rusak,]1 Donald C. Piersom12 Justin D. Bl‘ookes,13 Alo Laas,14 and Chin H. Wu'

GEOPHYSICAL RESEARCH LETTERS, VOL. 39, L09405, doi:10.1029/2012GL051886, 2012

Recc_)ncllllng the ten'_lperature dependence of Lakes help us
respiration across timescales and ecosystem

types

Gabriel ¥Yvon-Durocher, Jane M. Caffrey, Alessandro Cescatti, Matteo Dossena, Paul del

understand fundamenta|
principles of ecology.

Giorgio, Josep M. Gasol, José M. Montoya, Jukka Pumpanen, Peter A. Staehr, Mark

Trimmer, Guy Woodward & Andrew P. Allen

Nature 487, 472476 (26 July 2012y | doi10.1038mature 11205

How you form and
manage
collaborations
matters!

S

MACROSYSTEMS ECOLOGY
Creating and maintaining high-performing
collaborative research teams: the importance
of diversity and interpersonal skills

Kendra S Cheruvelil"*, Patricia A Soranno®, Kathleen C Weathers’, Paul C Hanson®, Simon ] Goring’,
Christopher T Filstrup®, and Emily K Read™*

Front Ecol Environ 2014; 12(1): 31-38, doi:10.1890/130001



GLEON at the INTERFACE: Partner Net S -

USGS GlobolLakeq
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PRAGMA Expedition

| ake eytrophication
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PRAGMAGLEONExpedition Goals

A Create a collaborative human and technological
Infrastructure that supports distributed team

A Apply a new hydrodynamigater quality model,
GLMFABMAED, to GLEON lakes.

A Consider a different set of rules that govern
biological communities in lakes

A Expand research to additional lakes and broader
research community

Leverage and expand sciengésgs
Y2YSyidzyX **
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Predicting Water Quality in Lakes
Developing Predlctlve Models usmg IPOP OP Overlay

A Lake eutrophication is
global issue, results In =
degraded water quality .-

A Calibrate new hydro
dynamic model, check
model against data

Collecting light,
temperature data

A UsinglP-over-P2P Cluster VPN in 3 Easy Steps
(| PO W to |nte rconnect * Step 1: create a group on an XMPP server
resou I’CGS(and VI I’tual — UF manages oT"imzz:ei:j: also deploy your own

Machines) across e L) e
multiple institutions, o 8
ONB I fiusty 3 &

/ ’1°’i" pragmalake Join pragmalake
/ group  grouwp
envelope: = o, GLEON
3 o I l ] ] L l n\lhul'\'uln-l"\ nclnn)L‘
e Paul@UWisc ja —— —_—
k, e -

PaulHanson CraigSnortheim Luke Winslow (U. Wisconsin),
CayelarCarey (Virginia Tech); Ren&igueiredo Pierre Stluste KenSubratie(U. Florida)
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Biodiversity Expedition
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echnology Trends Affectlng BlodlverS|ty

A Digitization of Collections
A Mobile Technologies

A Sensorg aquatic, terrestrial
and airborne

A SoftwareDefined Networks

2 winga ‘ 1\
Lots of Data, Lots of Opportunities to Share
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Lifemapperc A Key Domain Science Tool

A Data library

I Climate ‘
A Observed -

A IPCC Predicted Future Climate
I Species

A Occurrence Points

A Potential habitat maps

A Tools
I LmSDM Species Distribution Modeling
I LmRADRange and Diversity
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LmSDM
Species Distribution Modeling

IPCC

INTERGOVERNMENTAL
PANEL ON
CLIMATE CHANGE

Potential Habitat

17
L3

™, g
Environmental Data
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Multi-species analyses

ty
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Species Habitat Data

PRAGNA

Range and Diversity
Quantifications
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Biodiversity in Extreme Environments

Distribution Prediction by Sharing Cl and Provenance Capture
Approach: Improvd._ifemapper(LM)

A ExtendpreviousLMwork to
enable data managemeiland
portability of software

A Increase the availability and
flexibility of LMto enable
scientiststo
A Assemble multspeciesmacro |
ecology-experiments

A Performother LMacilitated
data processing an
Unigue cdatasets; Restricted use:-data g
Very large datasets “

AimeeStewart (KansasiNadyaWilliams, Philip
Papadopoulos (UCSD), Reed Beaman (U Florida

Antony van der Ent. Peté&irskingdU Queensland)RimiPepin (Sabah Parks)

" Mt. Kinabaly Sabah, Malays

— ,
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UAV Flight KinabaluDonkey Ears)
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ExpeditionA Infrastructure

A What are some of the key technologies and
trends?

A How do we construct the systems needed
without beingrestricted to a physical site?



PR'L\Gwéome Things that Happened on the Way to
Cloud Computing

A Web Version 1.0 (1995)

A 1 Cluster on Top 500 (June 1998)

A Dot Com Bust (2000)

A Clusters > 50% of Top 500 (June 2004)
A Web Version 2.0 (2004)

A Cloud Computing (EC2 Beta006)

A Clusters > 80% of Top 500 (Nov. 2008)

Celebrating 12 Years



PRACIYA Celebrating 12 Years

Gartner Emerging Tecih?008

Q Social Computing Platforms
Q Video Telepresence

Big Data?

As of July 2008

. Plateau of
Trigger poitations  Disillusionment Slope of Enlightenment Productivity

>

Years to mainstream adoption: Gaokila

Olessthan2years O 2toS5years @ 5to10years A morethan 10years @ before plateau
Source: Gartner (July 2008)
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Gartner Emerging Tech 2012

As of July 2012
Plateau of

| g

Plateau will be reached in: obsolete
Olessthan2years ©2toSyears @ S5to10years A morethan 10years @ before plateau




PRAGNA

Gartner 2014

Figure 1. Hype Cycle for Emerging Technologies, 2014

expectations Internet of Things
4 atural-Language Question A ng
! 2 \Wearable Userinterfaces
Speech-to-Speech Translation "
Autonomous Vehicles el
SmantAdsors wUIMpIEX-EVeIMrive. . °Q
Data Science Big Data
Prescriptive Analytics L Ttmemenesanos o agement Systems
Neurobusiness ContentAnalytics

Biochips

Hybrid Cloud Computing
Gamification
Augmented Reality

AVHOCWQ Computing

SmartRobots Speech Recognition

3D Bibprinh‘ng Systems Jachine-to-Machine Consumer Telematics
ic andHolographic Displays Communication 3D Scanners
S e-Defined Anything Senvices
Quantum Computing

Mobile Health

Monitoring Enterprise 3D Printing

Activity Streams

Human Augmentation
Brain-Computer interface

ConnectedHome o ) In-Memory Analytics
Virtual Personal Assistants °'°“°°°"‘°‘,’}’F“g__] (;estufe ot
i i - Virtual Reali
Digital Securit Smant Workspave lity
Bioacoustic Sensing
As of July 2014
Peak of
Innovation Trough of Plateau of
Trigger Exlnﬂaled Disillusionment Slope of Enlightenment Productivity
pectations
time »
Plateau will be reached in: obsolete

Olessthan 2years ©2to5years @5to10years A morethan 10years @ before plateau

Celebrating 12 Years
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What is fundamentally different about Cloud
computing vs. Grid Computing

A Cloud computing, Youadapt the infrastructure
to your application

I Should be less time consuming

A Grid computing; you adapt your applicationto
the infrastructure
I Generally is more time consuming

A Cloud computing has a financial model that
seems to worlg grid neverhad a financial model
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%stem Virtualizatiorg Underlying Technology
for cloud computing

A Software the allows you to run a virtualized
computer inside of a physical one

PRA

4 )

= t@ U

Ng ne)

f Windows| & @

Net ~ 3
\_ Virtual Guest Systems )

A Different systems create this software illusion
I VMWare,Virtualbox Xen KVM,

A Different cloud systems give users a web
services interface to virtual systems

I Amazon ECDpenStackCloudStackEucalyptus,
OpenNebula X
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Physical Clusterd, Virtual Clusters

A Beowulf and HPC Clusters are today the most
common architectures for delivering scientific
computing

A Specific Scientific Software can be quite complex
to configure and maintain properly

I This makes it difficult to move infrastructure from
place to place

ia/ f2dzR O2YLJziAy3IéE o0& Ala
underlying system issues.
A HPC Clouds are very close to reality
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An HPC (cloud) fdhe 99%
(Production Date: 1 Jan 2015)

The nextgeneration of HPC will support higlerformance
virtual clusters @SDSC

OhyS NBIlIazy ¢6Ké tw! Dal! R2S:

SDSC =

SAN DIEGO SUPERCOMPUTER CENTER UcCcsD
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omet WIll Serve the Long Tail of Science




