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® THANKS to those who have listened and had vision!

® Investment by funding agencies in infrastructure IS MAKING A DIFFERENCE in development and
support of multi-domain science.




W To——
From NTIA BTOP to NSF CC-NIE/IIE/DNI to EPSCoR

to NSF MRI to ... to Building a Cohesive Platform for
Collaboration Over Advanced Cyberinfrastructure

* Leveraging infrastructure grants at multiple levels creates an environment

where:
* students produce 7

* researchers create

® new opportunities arise.
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for Collaboration Over Advanced Cyberinfrastructure

* Key to success with the infrastructure: Collaboration, Collaboration,
Collaboration!

* Collaboration between multiple science domains, HPC/Research support staff, campus

and regional network statf, campus and regional security staff, departmental I'T staff
and others.

* (Collaborative mission: Fnable the science!
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NTIA BTOP: Infrastructure Investment in Regional Connectivity
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Research Return on NTIA BTOP Infrastructure Investment:
100G capable Regional metro optical network (BONFIRE), 100G routers, perfSONAR

measurement, etc.

* Enabled bandwidth increases for Utah K-20 and all libraries in state

. * Enabled access to Internet2 and peer institutions through 100G .
aggregate point -

* Enabled regional (UEN) to support large science data flows in a
sustainable fashion
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Research Return on G

S NI Spiral 3 Infrastructure

Investment:

e Enabling experiments in software defined networking locaﬂy and regionaﬂy

. ® Supporting multiple testbeds throughout Utah and Idaho

* Providing InstaGENI testbed rack at Utah County Academy of Sciences
high school and Utah Vaﬂey University

s Leveraging NTIA BTOP and CC-NIE infrastructure
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University of Utah/UEN I
Performance/Science DMZ
Phase 1.5 Physical Implementation
(Detail) 04-2015

UEN Level3 @ Univ of Utah |
PES |
. X 10G
Le 9 Utah Education Network
2 3x 10G
TS o, BTOP 100G EBC-Level3 wavelength
= @ internet2
I l I :l:; l l](: l]I f: l I et; Illetl UEN LeveT PEA
2x100G 100G
7006
Internet2
Advanced Layer2
rt ° Services (AL2S) S
: l UENESC
L] PE-8
BTOP 100G EBCODC

313 Fp——

eic. 1o provide trigger input

Research Innovation into
Enhanced Capability for e

X other firewal
A~ Dfirouton Distroution
7 [rous o

BTOP 100G DDC-Leveld warelength

Distrioution  Distribution
Touter router

CHPC router

2106

Computational Science and Engineering

UEN COC UEN DDC
P PEA

CHPC DDC
Aggregate Router 406

40G Data Transfer
Node/Gateway

40G Data Transfer
Node/Gateway

40G Data Transter
Node/Gateway

40G Data Transfer
Node/Gateway
Data Transfer Node/
Layer2

UENDOC  UENDDC
P PES

Data Plane

Cloudab Testoed
Control Plane

Daa Plane




uglgl{}f_[gAR‘_SilTY -‘E @ UTAH EDUCATION NETWORK
Research Return on CC-NIE Infrastructure
Investment:

* 100G and 40G programmable switching infrastructure for science

slices .

* Support of 12+ dedicated Data Transtfer Nodes at 40G and 10G

* Capability to extend Science DMZ as a slice to science instruments
inside of campus (work happening now)

* Support of dynamic allocation of resources as part of on-demand

pipelines
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CC-NIE Infrastructure Investment

Part 2:
Outreach Slices: Opt-in Services
based on Data or Service
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University of Utah/UEN
Performance/Science DMZ
Projected Phase 2 Summer Physical Implementation
(Opt-In Zoom Detail) 04-2015
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Research Return on CC-NIE Infrastructure
Investment:

* Creating programmable access layer switching for onboarding
. * Enabling multiple student papers through work on programmable .

distribution and access layer switches

* Enabling prototype environment for existing Network Management
research

* Enabling network security research on programmable backbone and
programmable access layer




EPSCoR/RIIC2 CI-Water Investment:

Utah-Wyoming Cyberinfrastructure Water Modeling

Collaboration

¢

D ci-water.org

IATER: A Utah-Wyomi

CI-WATER

A Utah-Wyoming Cyberinfrastructure
Water Modeling Collaboration

CI-WATER
An EPSCoR Project

wa & Aa

re.

?:NF S RSN,

Data & Modeling

CI-WATER Teacher Toolboxes

Students in Wyoming and Utah will get 3 first-hand view
of water research through water science toolboxes
developed as part of CI-Water, 3 Utah-Wyoming
cyberinfrastructure water modeling colaboration.

More Information...
»

Education & Outreach Modeling Apps & Tools Reports & Results

Tune in for Water Week 2015 on UEN-TV!

As an education and outreach partner for CFWATER, UEN-TV is proud to broadcast its 4th annual Water Week. Please check out and share the program...
Read More...

New CI-WATER apps in devel

To improve access to high-performance computing for water resource managers and researchers, CI-WATER is developing a suite of resources that will be
released over the coming months. The Tethys App Development platform, released earlier...
Read More...

Summer research for teachers, teens & undergrads

iUTAH is now accepting applications for its 2015 Summer Institute, which will bring together teachers, high school students and undergraduates to conduct field
research in Heber Valley and learn more about water science. Stipends are...

Read More...
UtahState MIVERSITY ﬁlh\nvnwlv
University UTAH WYOMING

nFacebook | N Twitter |

ndings, and conclu:
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Research Return on EPSCoR Infrastructure
Investment:

* Created environment for science workflow storage and archival which is now
integral to multi-institution science
. * Leveraged CC-NIE and NTIA-BTOP infrastructure for moving data .

* Enabled new science that helped professor with obtaining tenure

* Multiple domain science papers by multiple faculty at multiple institutions
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Information Technology Research
Investment: Cloudlab Scientific
Infrastructure for cloud research

Major Research Instrumentation
Investment: Advanced Profile-

driven Testbed (apt)

& CloudLab - Instantiate a Pr... % | + Bl APT - nstantiate a Profile x| &

Flux Research Group
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What is CloudLab? O F UTAH What is Apt?
Start Experiment

Selected Profile: ARM640penStack L C I [ ‘ MSON Start Experiment
P a user name
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Sign Up Login
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An ARMB4 OpenStack instance with a controller, network manager. and

three compute nodes. This profile sets up OpenStack Juno on Ubuntu
14.10, and configures all OpenStack services (Sahara might be

installed partially via pip, because at the time this profile was created, it
is not in the Ubuntu package repositories)

WISCONSIN Add Key

Selected Profile: OneVM
i
MASS One small virtual machine running Ubuntu 14.04 LTS

AMHERST

Raytheon
BBN Technologies

®usignite

Powered by ftemulab Question or comment? Join the Help Forum Supported by NSF © 2014 The University of Utah

Powered by semulab Question or comment? Join the Help Forum Supported by NSF - © 2014 The University of Utah

-U
[

¢ Flux Research Group



http://www.aptlab.net/
http://www.aptlab.net/
https://www.cloudlab.us/
https://www.cloudlab.us/

ug&{}i[gARl-silTY -‘E @ UTAH EDUCATION NETWORK
Research Return on Major Research Instrument

Infrastructure Investment: Advanced Profile-driven

Testbed (apt)

Enabling prototypes of dynamic bare metal HPC images with ability to scale

up/down
. Enabling packaging of whole experiments .

Enabling multiple papers for various network and security experiments

Leveraging CC-NIE and NTIA-BTOP infrastructure
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Research Return on Information Technology Research
Investment: Cloudlab

* Enabling exploration of multiple hardware implementations for cloud

research
. * Enabling future prototype of dynamic HPC image in multiple locations .

* Enabling power investigation of low power processors in a cloud
* Enabling multiple papers for various cloud experiments

* Leveraging CC-NIE and NTIA-BTOP infrastructure




CC-IIE — Identity Access Management
Infrastructure Investment: FeduShare
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* Design a system architecture framework supporting self-managed
collaborations

. * Utilize existing Identity Management solutions and techniques such as
InCommon, Shibboleth, GENI, CILogon, etc.

CLEMSON

IIIIIIIIII
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Research Return on CC-1IE Infrastructure
Investment: FeduShare

* Exploring InCommon-based login for federated access models to campus

clusters using a shell environment
. * Leveraging GENI, CILogon, InCommon, Shibboleth, and other techniques .

* Developine conceptual framework for access from the individual perspective
pmng p persp




THE
UNIVERSITY

CHPC

OF UTAH

Strategic Technologies for Cyberinfrastructure
Investment:

Advanced Cyberinfrastructure

Research and Education Facilitators
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ACI-REF

Advanced Cyberlnfrastructure - Research and Education Facilitators
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Home About News People Events Jobs

Empowering The “Would-Be” Computational Researchers

he ACI-REF consortium includes six institutions that embr
of educators to emp

h the “academic missing middle” of ACI users—those

ce the condominium computing model. W
users of advanced cyberinfrastructure (ACI).
olars and f

are dedicated to forging a

natio e allianc cal campus researchers to be more effecti

er

In particular, we seek to work ulty members who traditionally

have not benefited from the power of massively scaled cluster computing but who recognize that their research requires access to more

compute power than can be provided by their desktop machines.

Vision

Advancing scientific discovery
through a national network of
Advanced Cyberinfrastructure (ACI)
Research and Education
Facilitators (ACI-REFs).

News

University of Utah Partners in
Unique Multi-University Advanced
Computation Project

Clemson receives $5.3M to
broaden cyberinfrastructure
education, outreach

National Science Foundation grant
to benefit computing resources

Research Computing part of $5.3M
NSF award for Advanced
Cyberinfrastructure

UH partners on $5.3 million
cyberinfrastructure award
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Research Return on Strategic Technologies for Cyberinfrastructure

Investment: Advanced Cyberinfrastructure |
Research and Education Facilitators (ACI-REFs)

* Leveraging expertise at different universities for better user support

. * Creating more spin-off research collaborations between universities
* Leveraging CC-NIE, CC-IIE and NTIA-BTOP infrastructure
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CC-IIE — Regional Infrastructure Investment: Rocky

Mountain Cyberinfrastructure Mentoring and Outreach
Alliance (RMCMOA) i

* Show others how to use and leverage cyberinfrastructure by hosting regional

. workshops, site visits and sharing network engineering and knowledge

NCAR | University Corporation
UCAR | for Atmospheric Research

Crkgade

THE
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Research Return on CC-IIE Regional Outreach |
Infrastructure Investment:

* Enabling regional workshops and outreach to propagate successful models to

. smaller schools -
| * Leveraging CC-NIE infrastructure at multiple institutions for hardware ,

support and for examples
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Example Use cases: Enabling Multidisciplinary science
The train is coming, the track is still laying, we gotta’ move!

(V]
¢ UTAH EDUCATION NETWORK
(V]

ngt

=
v

i CARBON CAPTURE " 7
<> MULTIDISCIPLINARY | “. USTAR Center for THE INSTITUTE FOR CLEAN AND SECURE ENERGY@ o

T SIMULATION CENTER Geneltic Jiscovery AT THEUNVERSTY OFUTAHIS =

&
o~

Py s i Sk S, ?
g
N o
e Qe

o i 1 ‘ THE o _ )
Analysis s i@ U 8?’ [L}"TEARHSITY Center for Clinical and Translational Science

CI-WATER SDSS FURTHeR %.'




Y
a
I
v

THE
u UNIVERSITY -
OF UTAH

CLEMSON

E R S I T X

‘@1 UTAH EDUCATION NETWORK

Infrastructure Investment enables opportunistic domain
science collaborations
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Summary

* Build out of cyberinfrastructure enables science, student learning and researcher development —

A LOT!

* Leverage as many cyberinfrastructure blocks as you can — be creativel!

* Collaboration, Collaboration, Collaboration!
* Start with internal collaborations — build on the strengths of those around you
* Be opportunistic and willing to listen
* Build the operational model so it can accept and sustain the opportunities

* Be available and willing for unforeseen external collaborations

* Maintain patience, build in time for failures, and keep the focus on where you want to be —
Enable the science!




