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Gateways:
A natural result of the impact of the internet on worldwide
communication and information retrieval

Only 20 years since the release of Mosaic!

* |Implications on the conduct of science are still evolving

1980’s, Early gateways, National Center for Biotechnology Information BLAST server, search
results sent by email, still a working portal today

1989 World Wide Web developed at CERN
1992 Mosaic web browser developed
1995 “International Protein Data Bank Enhanced by Computer Browser”

2004 TeraGrid project director Rick Stevens recognized growth in scientific portal
development and proposed the Science Gateway Program

Today, Web 3.0 and programmatic exchange of data between web pages

e Simultaneous explosion of digital information
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Growing analysis needs in many, many scientific areas
Sensors, telescopes, satellites, digital images, video, genome sequencers

#1 machine on Top500 today over 10,000x more powerful than all combined entries on the
first list i |n 1993
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My experiences
Science Gateways and high performance
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in the last 20 years

e vt100 in the 1980s and
a login window on the EEEEEE
Ranger system at TACC |
today
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Why are gateways worth the effort?

ﬁiglgg'/_ %Ihd( # Full path to executable

* Increasing range of #PBS -l no executable=/users/wilkinsn/tutor

, #PBS -l Wa 11/
expertise needed to tackle #PBS -o pt ‘A/PIN/meel

. #PBS -e pt
the most challenging ﬁg?uié\r/s/m # Working directory, where
scientific problems “Ibinimeell Condor-G will write

# its output and error files on

— How many details do you the local machine.

want each individual scientist initialdir=/users/wilkinsn/tutorial/
to need to know? © &(re exercise_3
e PBS, RSL, Condor loginl.sd

° Coup“ng multi-scale codes pr") # To set the WOI’king directory of
(executal the remote job, we
mcell") # specify it in this globus RSL,
. (arg which will be appended
e Collaboration frameworks ] (tC(c:)L 410 the RSL that Condor-G
( OS(maO generates

globusrsl=(directory="/users/wilk

e Assembling data from
multiple sources
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Did you know?

Supercomputers
can be accessed
through user-
designed web
interfaces as well
as from the
command line

In 2011 40% of
TeraGrid users
came through the
web

| 2.1. Categories of Research Activities

YWithin this broad scope, TeraGnd projects support various categories of research consortiums and services. Most ofte
TeraGrid projects can be classified in one of the following categories:

1. Single Principal Investigator (PI): Most projects suppont a single Pl and possibly a small research group workir
closely and co-authoring papers.

2. Multi-Pl, Large Research Collaborations: Projects of this type are characterized by a single Pl representing a |
group of collabarating co-Fls who are working on subprajects within the overall collaboration. A single reguest
submitted, and a single project is allocated. The managerment of the allocated resources is left to the discretio
principals on the request.

3. Large-scale Consortiums: Projects of this type are intended to suppon large-scale, funded projects that wark t
as a consortium. Often in these cases, a mechanism already exists for allocating community or project resoul
[e.g., an instrument such as a telescope or detector), and that mechanism will also be used to make allocatio
the ti ct to the individual investigators. Reguests for this type of project typic

scnbe the internal processes for managin ess of individual investigators within the consortium.

. Gateways or Community Services: Projects of thid type provide services to a large community of users who ar

t plcally nat dlrectly collaborating with the projeet Pl An example of such a project would be an application pc

puter time to a cammunity of biology researchers via a web-base

interface. Reguests to provide such a serice must describe the details of the services provided, the methods |
the expected consumption of resources, and mechanisms for monitaring the users and usage of the service.

Statistics of community usage should be reported quarterly and in renewal requests for resources, progress re

and end-of-project reports. TeraGrid provides How to Write a Winning Gateway Proposal to assist in writing the

requests.

2.2, Pl Eligibility

The principal investigator (P of an allocated project is the person responsible for the accuracy of the resource reques
managerment of the ensuing allocation. This person must be a researcher or educator at a LS. academic ar non-profit
institution. & Pl may not be a high schoal or undergraduate student; a qualified advisar, for example, a high schoal tea
faculty member, must serve in this capacity. In most cases, a graduate student may not be a Pl; however, see Sectio
an exception for NSF Graduate Research Fellows and Honorable Mention awardees. A post-doctoral researcher is elic
a Pl

A S -based smentlst engineer, or educator whao has aJDlnt appumtment W|th a university or non-profit research insti
L. i+ H 4L~ 4 £= i e Tl £ £ + 41 1 4L £= v} ] T
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Today, there are approximately 35 gateways
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Cyberinfrastructure for Phylogenetic

Research (CIPRES)

* Most popular science gateway

— ~25% of all XSEDE users
e |n use on 6 continents

e Cited in major journals (Cell,

Nature, PNAS)
e Used at major research

institutions (Stanford, Harvard,

Yale)

e Used by 57 researchers for
curriculum delivery

e Usedin 80% of EPSCoR states

 Recently used by a 15-year-old
high school student who won

the Massachusetts state
science fair with no support
from gafeway staff

BUB-
HU 20121
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The CIPRES Science Gateway V. 3.1

The CIPRES Science Gateway V. 3.1 is a public resource for inference of lan
designed to provide all researchers with access to large computational reso
through a simple browser interface. The CIPRES Science Gateway provides nev
RAxML (7.2.7) and MrBayes (3.1.2), as well as parallel GARLI (1.0} code to ins
times for submitted jobs. Through a collaboration with Alexandros Stamatakis ¢
offer the fastest hybrid versions of RAxML [pdf] and MrBayes [pdf] currently awve

1} Use the CIPRES Science Gateway

High Performance Parallel Codes for Large Tree Inference on TeraGrid:
RAxML (7.2.7); MrBayes (3.1.2); GARLI (1.0)

High Performance Parallel Codes for Sequence Alignment on TeraGrid:
MAFFT (6.822)

Serial Codes for Tree Inference:

PAUP* (Parsimony); Poy (Simultaneous Sequence Alignment and Tree 1
Serial Codes for Sequence Alignment:

ClustalW, Contralign, FSA, MUSCLE, PROBCONS, PROBALIGN.

Learn more about: Requirements; Limitations; Architecture; Known Issu

CIPRES Portal vV 1.15 and CIPRES Portal V 2.2 have now ceased operatic, .
e S T N
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Locations of the last 1000 users of the CIPRES Science Gateway

http: //wwMghon org/tools/map.html
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Arman Bilge, Lexington High School wins MA
state science fair using CIPRES

The Origin & Spread of HIV-1 Number of New HIV Infections
Subtype B in the Americas

Arman Bilge TR e

Lnr]hhean

(LT 5
A

Bouth America
B
MSSEF 2012 Wmners by Place and Name -
$
P ;
This is the list of winning students, ordered by place and alphabetically by name. - Reterences
160 Results
Exhibitor School Title Place
Ha
Ackell, Ryan Falmouth Academy i::;':t:;ﬂ:ﬂt;;a;::;g:mm on Memary Team 1st Place
~ Mass. Academy of Math &  Cooling without Electricity: Engineering a
Athalye, Anish Science MNew Refrigerator i "
g::p:tiraju, Lexington High School IAn:r{iErthis?a,:i:ﬁ:IZZ;:E?;?ZIthe Influenza Team 1st Place P
Bilge, Arman Lexington High School ;thh(:igr:‘lg‘;spmad SISy pele 1st Place
Dodd, Oliver Needham High School Cancer Growth Regulators 1st Place .
Fleron, Addie Westfield High School ;::rﬁd::;:;?ciﬁ;c;;u‘f;::E:rr.:ﬂr:nd Team st Place e o
Miller, M. A., Pleiffer, W., & Schwartz. T. [2010]. .
Creating the CIPRES Science Gateway for in- e e Gt
- - Flnampesting amirmersts Tordabog, [ & e
feremce of large phylogenetic trees. Gataway -
Computing Environments Workshop, -8, Re
BUB -9 trieved from bttp: S Sausd. phyls. orgs
2012 1\ T e B L
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CIPRES on NSF’s front page today!

Bl

e
2

National Science Foundation
WHERE DISCOVERIES BEGIN

AWARDS DISCOVERIES NEWS PUBLICATIONS STATISTICS ABOUT NSF FASTLANE

'G " White House Visit for

PAEMST Winners l

FULL STORY

Funding & Supporting Inepiring & Educating . HIDE

RS

New Coral Reef Crustacean
Described and Named After Late
Regpee Performer Bob Marley

July 2, 2012

N5F Research Dollars Fortify
America’s Sclence and
Englneering Infrastructure

Robot Vislon: Muscle-like Actlon
Allows Camera to Mimic Human

Microscope Probe-sharpening
Technlque Improves Resolution,

Eye Movement Dwrabl ity

July 5, J0112 July 5, 2012

CIPRES Sclence Gateway MSF Charters |cebreaker to
Clarifles Branches In Evolution's Support L5, Research Stations In
“Tres of Lifa™ Antarctica

y 3, 2012 Juby 3, 2012
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CyberGIS

Software Integration for Sustained Geospatial Innovation
e Application of high-end
cyberinfrastructure to GIS

| "] CyberGlS: high-performar

[ J I nfl u e n Ce 0 n m u Iti p I e & € |5 bups/gisolvez.cigiillinois.edu/home/apps.php?app=ploW ™ ‘\5
d O m a i n S @Wmfﬂg | Home | Resources- Comeunly  Support~  Anout- |

L. |=—— E e Logout

e |Improved decision support | R I

e Spatial joins, layers of
multiple datasets at
different resolutions

e Goalis core set of
composable, interoperable,
manageable, and reusable e L e
software elements - !

e Collaborative geospatial
problem solving

environ n'? T
HUB: < SDSC
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Analytical Ultracentrifugation:
Emerging computational tool for the study of proteins

Samples from researchers
all over the world

— Some (Germany, Australia)

have their own The Center for Analytical Ultracentrifugation of
ultracentrifuges and use only =~ Macromolecular Assemblies, UT Health Sciences,
the analysis capabilities, Borries Demeler, PI

others send samples to UT to

spin

e Spin the samples at high
speeds, learn about
macromolecule properties

e Monte Carlo simulations

e Observations are
electronically digitized and
stored for further
mathemgatical analysis

HUB ;BML;?\:.Source: Suresh Marru, 1U SDSC
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Ultrascan provides a comprehensive data
analysis environment

e Management of analytical ultracentrifugation data for single
users or entire facilities

e Support for storage, editing, sharing and analysis of data
— HPC facilities used for 2-D spectrum analysis and genetic algorithm
analysis
e XSEDE
e Technische University of Munich
e Juelich Supercomputing Center

Portable graphical user interface

MySQL database backend for data management

Over 30 active institutions

Source: Suresh Marru, 1U
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Gateways in the marketplace

Kids control telescopes and share images

e “In seconds my computer E;g!:nerfl\l’E

th-ullil-llii-ﬂ

screen was transformed into a
live telescopic view”

— “Slooh's users include newbies
and professional astronomers
in 70 countries”

e QObservatories in the Canary
Islands and Chile, Australia
coming soon

e 5000 images/month since
2003

e |ncreases public support for
investment in these facilities

HUBE:>
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LEAD

‘E”’/" LEAD

*Providing tools that are needed to make accurate
predictions of tornados and hurricanes
sData exploration and Grid workflow

National Science Foundation

J Portal Home ']f Geo GUI (

|

Education and Outreach [Weather [Links [About LEAD | Help

ients for Atmospheric Discoveryl

& Unidata DV

Linked Environments for Atmospheric Discovery

RADAR REFLECTIVITY FROM RADAR CODED MESSAGES
HATIONAL WEATHER SERVICE
AUTOMATED EDITING APPLIED
SEP 24,

2885 21:49 UTC

LEAD Home FAQ Privacy

tl-'le HLI-Bzero conference

User Name |

L Memorny: 361.30532.74 MB (67%) | Latitude: 26.1 Longitude: -80.2 Aitude: 794.7 m

Password |

[~ Remember my login
_Login |

Create new account
Forget your password?

LEAD Grid Testbed Status
Testbed Grid Auth GRAM Gridl

IU [chinkapin]
NCSA [Copper]
oU [aguaman]
UAH [frozone]
UNC [dante]
Unidata [leadl]
Last updated: Fat Sep 24 17:00:00 2005 Indiana

CX XU
CX XXX
XU

Contact us
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Worlflow Mylead Component Monitor

% X Workflow Composer i N

=

Help

Adcl Mocle | Remove Noce || Connect/Disconnect

Component List |'

o
=0 Components -

2 System Componerts

= E_Hrtp Ihwvhithey exdreme . indiana.edu;

3] http: favorwe extreme indiana e
& Acluier

52 Muliplier

Divider
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&

m— il

Composer I

Suface. Output. O
Config H— .
} arprate
w\
-m"- aprm |
e
Decoder.tnput_RawDara.Fie
Config

decoder |

Decoder_Output_OIr
Config o

Companent Information |

Service: decoder

Description:

A zervice for decoding raw eta data to
netedf format

Operation: Run

o}

Fort infarmation | Kotification |
Selected Output Port

H ext2arps-ibc
o

adas

E ( Config

/} \
}
g

Selected Input Port

Component: Output_URL
Port: Parameter

Type: Any

Description: This port can be
connected to any type.




Social Informatics Data Grid
Collaborative access to large, complex datasets

iy ' gidgrid_307.mpd

e SIDGrid is uniqgue among
social science data archive
projects

e Streaming data which change
over time

e \oice, video, images (e.g.
fMRI), text, numerical (e.g.
heart rate, eye movement)

* |nvestigate multiple datasets,
collected at different time
scales, simultaneously

e Large data requirements
e Sophisticated analysis tools

e Especially valuable for

multi-disciplinary course http://www.ci.uchicago.edu/rese
« Computer science, linguistics, arch/files/sidgrid.mov
psychology

HUB:2 SDSC
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http://www.ci.uchicago.edu/research/files/sidgrid.mov�
http://www.ci.uchicago.edu/research/files/sidgrid.mov�
http://www.ci.uchicago.edu/research/files/sidgrid.mov�

Viewing multimodal data like a symphony
conductor

“Music-score” display and
synchronized playback of video and

audio files File Edit Search ¥iew Options Help Ii:ew e T EI-
— Pitch tracks 5
— Text )
— Head nods, pause, gesture || —. \ f '||
references ‘L_;. Nk |
| archive of multi-modal d (A1 VRSN
Central archive of multi-modal data, | i L
annotations, and analyses JOOU.UOOZ O:l‘)‘.l.OOO OO:OO:E)S.OOC; 00:00:{)6.000 OO:OO:EJ?.OOO . (818 1] Z

4 M 4 00:00:03.754 Selection: 00:00:04.600 - 00:00:10.070 5470

— Distributed annotation efforts by sy DEpeDiDD BT TR Lol [T i] Cseeaonme Cluse
multlple researchers Worklng On a T """'"“I' """""'""'m"‘“' il ST Y T N T S I S A I 8 Y 0 N 1 G | S 0 A O T O T S ¥
common data set f:- 0:04.000 00-00:05000 00:00:06.000 00:00:07.000 00:00:08.000 00-00:09.000 00:00°10.000 00:0
ot tiiznn ot i e el sl B e e ——————
e History of updates - G T P
Computathna| tOOIS K_Smhloz 00@ 00:00:05.000  00:00:05.000 0D:00.07.000  00:00:08.000  00:00:09.000  00:00: 1@ 00:0

—_ Distributed acoustic analySiS USing Wspcn 24k Iand then you go the gther, Saint Anna Strast to this 10 the cemer of the towr, 1o this big rmun}

Pra at i 10 Lraa an|tn |vou |afth ot |sa|a [stra i [this [0 |ih|cent [oft [rown]t|t|big  [rownde |

— Statistical analysis using R
— Matrix computations using Matlab

and Octave Source: Studying Discourse and Dialog with SIDGrid, Levow, 2008

HUB:-:> SDSC
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Gateways democratize access to high end
resources

Almost anyone can investigate scientific questions using high
end resources

— Not just those in high profile research groups
e Gateways allow anyone with a web browser to explore
 Foster new ideas, cross-disciplinary approaches

— Encourage students to experiment

But used in production, too

— Significant number of papers resulting from gateways, including
GridChem, nanoHUB

— Scientists can focus on challenging science problems rather than
challenging infrastructure problems

HUB:-:> SDSC
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Gateway Sustainability Study

With Dr. Katherine Lawrence, U Michigan School of Information
e Characteristics of short funding cycles

— Build exciting prototypes with input
. . Opening Science Gateways to Future Success
fro m scientists A Study funded by the National Science Foundation's Office of Cyberinfrastructure

— Work with early adopters to extend
Ca p a bl | |ties Exploring ways to deliver more effective tools

to researchers from the worlds
of science and engineering

— Tools are publicized, more scientists
interested

— Funding ends

— Scientists who invested their time to
use new tools are disillusioned

e Less likely to try something new again

. . About the Study Participant Information References Contact Us
— Start again on new short-term project
* Need to break this cycle R e AN e e e
e Small grant to look at characteristics of
successful gateways and domain areas 4 focus group meetings over 2 years
where a gateway could have a big First 2 held June, 2010
impact Final 3 held June, 2011

.sciencegateways.ofcienceVe
HU eBoyeB > SDSC’ VRS Z
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After reading stacks of reports, we wanted to
capture our findings in a memorable way

I I B 2012
the HUBzero confe

conference





These findings lead nicely into NSF’s
Scientific Software Innovation Institutes
(S212) program

e Cyberinfrastructure Framework for the 215t
Century Science and Engineering (CIF21) vision

e Software as integral enabler of computation,
experiment and theory

 NSF expects that software investment will result
in robust, reliable, usable, sustainable software
infrastructure

e S212 institutes are viewed as long-term hubs of
excellence that serve communities of substantial
size a d disciplinary breadth

HUB::S SDSC
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Science Gateway Institute

 One of several 1-year conceptualization grants
awarded this past summer
e Collaboration involves

— SDSC, Elizabeth City State, Indiana, Purdue, U Michigan, U
Texas

e Gathering community feedback on Institute offerings
this year
— Incubator service
— Extended support services
— Gateway forum
— Gateway framework
— Workforce development

HUB.‘Q%MW engagemegDSC
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Incubator Service

Assist with the entire lifecycle of a gateway:

the HUBzero conference

Business plan development
and review

Development environment,
consulting, documentation
and software
recommendations

Software repositories
Software engineering
facilities

Software assessment

services

— like Open Source Software
Advisory Service, Apache
assegsment service, Software

Huggﬁmiéqbility Institute (UK)SDSC

SAN DIEGO SUPERCOMPUTER CENTER

Build-and-test facilities
Hosting service

Offering gateways expertise
in the following areas:

— Usability assessment

— Licensing

— Sustainability

— Project management

— Security




Extended Support

* Peer-reviewed request process open to all

e [nstitute staff assigned to a project for
months, up to a year
— Assist with gateway development

— Teach research teams what it takes to build,
enhance, operate, and maintain gateways after
support ends

HUB:-:> SDSC
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Gateway Forum

 Gathering place for scientific web developers across NSF
directorates, agencies, and international boundaries

e Social forums, white papers, blogs, testimonials and user
stories

e Annual conference
e Broad and engaging symposium series

e (Gateway training program
— Synchronous and asynchronous, video tutorials
— Best practices, case studies

e Showcase of successful projects
 Environment that enables continuous community feedback

HUB:-:> SDSC
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Gateway Framework

e Modular, layered approach
— Supports community contributions

— Grocery store approach allows developers to pick and choose the
components they need

e 4 |evels of architecture

— Value-added services such as a publication channel for delivering
content to a wider audience, information repositories for good design
practices, and information/code samples for best practices in user-
interface and user-experience design

— Core web framework which includes hosted site creation and content
management

— Platform API to provide a cohesive set of RESTful web services upon
which the previous two layers rely

— Systems layer where the hardware and low-level middleware reside

e Clouds and cloud services, HPC systems, grid middleware, data warehouses,
tabases, instrumentation, and distributed data stores

HUB::S SDSC
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VALUE ADD

GD

FRAMEWORK ;
uc

or

EV [ INFORMATION SERVICES
MONITOR, DISCOVERY, APPS

IDENTITY, AUTHZ/N, PROFILE
EXECUTION SERVICES
AS JOB, WORKFLOW
DATA SERVICES
MGMT, METADATA, MOVEMENT

gy EVENTSERVICES

MESSAGING, EVENTS
4§ ACCOUNTING SERVICES

USAGE, ALLOCATION

CLOUD
SYSTEMS CAMPUS, INDUSTRY, PRIVATE

HPFC
cLoub = . XSEDE, PRIVATE
. GRID

NATIONAL, GLOBAL

Figure 1. High-level architecture of software offerings and value-added services provided by the institute.
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First community input session this afternoon!

e Lightning talks highlighting gateways from
1:30-4, 5-5:30

* Live polling and interactive session on what
would be of value in an institute from 4-5

* Hope to see some of you this afternoon

 Thank you for your attention

HUB:-:> SDSC
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