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This SINGLE microscope generates an ENTIRE
Year 2000 Sanger Institute EVERY HOUR!




No Room!




Showing results in Electronics. Show instead results in All Departments.

Related Searches: nas, synology.
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Imagine shrinking
PRP down to the
size of a building
and compare with

MGHPCC
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FUNDING AWARDS

Award Abstract #1640831

DOCUMENT LIBRARY NEWS ABOUT NSF

CIF21 DIBBs: EI: North East Storage Exchange

NSF Org:

Initial Amendment Date:

Latest Amendment Date:

Award Number:

Award Instrument:

Program Manager:

Start Date:

End Date:

Awarded Amount to Date:

Investigator(s):

Sponsor:

NSF Program(s):

Program Reference Code(s):

Program Element Code(s):

ACI
Div Of Advanced Cyberinfrastructure

August 1, 2016

August 1, 2016

1640831

Standard Grant

Amy Walton
ACI Div Of Advanced Cyberinfrastructure
CSE Direct For Computer & Info Scie & Enginr

November 1, 2016

October 31, 2021 (Estimated)

$3,973,963.00

James Cuff james_cuff@harvard.edu (Principal Investigator)

John Goodhue (Co-Principal Investigator)
Saul Youssef (Co-Principal Investigator)
RAJIV SHRIDHAR (Co-Principal Investigator)
Ralph Zottola (Co-Principal Investigator)

Harvard University
1033 MASSACHUSETTS AVE
Cambridge, MA 02138-5366 (617)495-5501

ADVANCES IN BIO INFORMATICS,
ETF,
DATANET

7433, 8048, 8089, 8091

1165, 7476, 7726

NESE will provide a
high capacity, highly
networked, secure,
cost effective,
scalable, and
accessible data store
that lowers barriers
to research,
collaboration, and
information sharing
within and beyond
the participating
multi-university
community.



FIVE key areas:

* SECURE: As consent based research data sets become standard practice (in particular within
Health Science), security models are having to catch up with the Data Use Agreements
required. From dbGap, to CMS/Medicare, our researchers manage significantly more human
and health care subject data than ever before. For societal change to occur, and to produce
better outcomes for patients through research and basic science, we need significantly more
performant and secure data storage systems. We can’t do this alone, or in isolation.

* ARCHIVE: Scientists and researchers discuss data retention, archive and provenance on what
seems to be a daily basis. We have multiple solutions to this challenge, but no unified
overarching system that we can point to as a “standard”. As funding agencies require more
sophisticated “Data Management Plans”, our research faculty are left with a bewildering array
of options, each more confusing than the last. This has to stop.

* COST: Storage is expensive. Many hundreds of millions of dollars are spent annually attempting
to solve the challenge of reliable, available storage for science. The potential for economies of
scale by collecting and coordinating resources here in what could well be argued as the most
research data intensive part of the nation is vast. We are capable, and have proven by MGHPCC
that we can do more with less. Much more.

* CAPACITY: We have heard this for many years now - there is quite simply an explosion of data
in science, it is not being managed, and this proposal points to both technology and process to
be able to manage unlimited capacity requirements.

* BANDWIDTH: Science data requirements demand high performance storage. It is not sufficient
to simply provide large capacity, as data access patterns vary dramatically across disciplines,
and each NSF directorate. Fortunately, “object stores” (the technology we will deploy as part of
NESE), are inherently designed to scale out for both speed and capacity.
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Meet the team

e James Cuff (Harvard)

* Saul Youssef (BU)

 John Goodhue (MGHPCC)

 Rajiv Shridhar (Northeastern)

 Ralph Zottola (University of Massachusetts)

* Glenn Bresnahan (BU)
* Scott Yockel (Harvard)
e Jim Culbert (MGHPCC)
 Chris Hill (MIT)

 And....



Wes Dillingham — Senior Cyberinfrastructure
Storage Engineer, ProjectNESE

Cloud Infrastructure Engineer

January '15 — Present Harvard University - Research Computing * Cambridge, MA

Infrastructure / Systems engineer on a team of three with the primary focus of developing a private cloud
(OpenNebula) platform for internal (co-workers) and external (faculty) consumption. Was personally the service
owner, domain and organization expert in Ceph, our backend distributed storage platform for our virtual
infrastructure - where we utilized CephFS, RBD, RADOS, and CRUSH in production. Wrote Puppet manifests to
provision and maintain Ceph in a geographically distributed and redundant architecture. Implemented community
gathered web application for monitoring Ceph clusters, deployed diamond collectors across the cluster to gather
individual and cluster wide metrics. Wrote custom Nagios checks for monitoring Ceph / OpenNebula clusters.
Implemented automatic incremental backup procedure for RBD devices. Had secondary responsibilities of
supporting Harvard’s largest High Performance compute cluster (Odyssey) for faculty research consumption.

Experience

Linux & Unix Systems Administrator

January '13 — January 15 Channing Laboratory of Brigham and Women’s Hospital * Boston, MA

Systems administrator / engineer on a team developing a hybrid, public/private, cloud architecture for researchers
investigating the genetic basis of complex diseases. Leveraging Eucalyptus, Amazon Elastic Compute Cloud,
GlusterFS, Chef configuration management, STAR:Cluster, Grid engine, and lots of glue in the middle. Served as
the main developer of our chef configuration repository and primary administrator of our Eucalyptus private cloud
infrastructure. Worked in a “DevOps” capacity with a python developer building the web app our researchers use
to provision our hybrid cloud. Managed organization-wide GitHub enterprise appliance. Assisted researchers with
the usage of our grid engine infrastructure and served as technical support for Linux/Unix tickets. Interfaced with
other internal systems and networking teams.

Junior Linux Systems Administrator

October '11 — December 12 Tufts University * Medford, MA

Assisted faculty and graduate students in the Arts, Sciences, & Engineering departments utilize on-campus Linux
resources, including a high performance compute cluster. Administered Linux workstations and servers. Wrote
scripts to automate processes. Built and administered 40 TB mdadm raid array. Setup drupal and wordpress
instances. Configured kerberos for usage with government run systems. Configured NAS devices to automount to
computer cluster. Maintained a multi-tiered system security policy on all administered machines.

Information Technology Intern

June '10 — March'11  Savant Systems « Hyannis, MA

Interfaced with company employees to solve wide-ranging computing and telephony problems and ensured they
were seen through to successful resolution. Used scripting skills to automate once timely manual processes.



Organization Primary Role

Build, install and operate CEPH object store hardware, software, and monitoring. DTN
cluster configuration and deployment, Globus endpoint management, devops and
Harvard systems engineering, cluster high availability with required network configuration and
security of science DMZ. Assistance to Harvard research groups testing or adopting
NESE storage.

Planning, network configuration, testing and migration of NET2 storage to NESE.
Integration of NESE storage into NET2 operations. File system interfaces to NESE.
Assistance for BU research groups testing or adopting NESE storage. Federation with
external CEPH clusters.

Boston University

iRods overlay to NESE object store. Demonstration and evaluation using 4PiB
heterogeneous ocean data. Support of iRods + NESE application to separately funded
MIT combined altimetry and ocean color research. Development of general cookbooks
illustrating use of iRods and NESE for open data sharing and discovery science
activities.

POSIX file and block storage presentations of NESE object store. Evaluation of cost
Northeastern metering and allocation to researchers / projects. Help Northeastern researchers
evaluate and use NESE object store.

Policy, Standards, Cybersecurity and Security Operations Center. The resource will join
University of a team that provides 24x7 monitoring, alerting and escalation; ensuring incidents are
Massachusetts detected, investigated, communicated, and reported. Assistance to UMass research
groups testing or adopting the NESE object store.

Federated authentication and access control; SDN access, operation of the data center
MGHPCC that houses the hardware; planning for long term sustainability; physical security for
sensitive data.
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NESE Project

Infrastructure
i Internet2, ESNET
NESE Object DTN PerfSONAR NoX members,
Store Cluster Node ' Research Networks in
, ME, NH, RI, CT, NY
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Per-University data
center networks
N X 10GBPS links to each
university campus

Note — N X 10Gbps links will grow over time toward 100Ghps driven by demand and interface cost improvements

Project funds will ensure that NESE access speeds keep up with demand.
Other MGHPCC activity will drive improvements to existing infrastructure, benefiting NESE as well
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It’s all about the building blocks!
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Search

Document Library out NSF

3 Hol Fundit
Funding e RENChg mEmal  SPrnt Share
About Funding Directorate for Computer & Infor Sci & Engineering
Browse Funding Opportunities A-Z ¢ .
e Data Infrastructure Building Blocks (DIBBs)
Due Dates
CONTACTS
Find Fundi
Rt Name Email Phone Room
Merit Review Amy Walton DIBBsQueries@nsf.gov (703) 292-8970
Robert Chadduck DIBBsQueries@nsf.gov (703) 292-8970
Polic 4P Anita Nikolich DIBBsQueries@nsf.gov (703) 292-8970
foles nd E1ocodures Peter H. McCartney DIBBsQueries@nsf.gov (703) 292-8470
= o ; Sylvia Spengler DIBBsQueries@nsf.gov (703) 292-8930
et T John C. Cherniavsky DIBBsQueries@nsf.gov (703) 292-5136
o Ronald Joslin DIBBsQueries@nsf.gov (703) 292-7030
Recent Opportunities Joanne D. Culbertson DIBBsQueries@nsf.gov (703) 292-4602
) Eva Zanzerkia DIBBsQueries@nsf.gov (703) 292-8556
Small Business Lin He DIBBsQueries@nsf.gov (703) 292-4956
Daryl W. Hess DIBBsQueries@nsf.gov (703) 292-4942
Transformative Research Bogdan Mihaila DIBBsQueries@nsf.gov (703) 292-8235
Cheryl L. Eavey DIBBsQueries@nsf.gov (703) 292-7269
Seta Bogosyan DIBBsQueries@nsf.gov (703) 292-4766
PROGRAM GUIDELINES

Solicitation 17-500
Important Information for Proposers

Arevised version of the NSF Proposal & Award Policies & Procedures Guide (PAPPG) (NSF 17-1), is effective for proposals
submitted, or due, on or after January 30, 2017. Please be advised that, depending on the specified due date, the guidelines
contained in NSF 17-1 may apply to proposals submitted in response to this funding opportunity.

SYNOPSIS

The NSF vision for a Cyberinf F rk for 21% Century Science and Engi ing (CIF21) iders an integrated labl
and inable cyberinfr ture to be crucial for innovation in sci and engi ing (see www.nsf.gov/cif21). The Data Infrastructure
Building Blocks (DIBBs) program is an integral part of CIF21. The DIBBs program encourages development of robust and shared data-
centric cyberinfrastructure capabilities, to interdisciplinary and collaborati in areas of inquiry stimulated by data.

DIBBs investments enable new data-focused services, capabilities, and to scientific di ies, collaborati and

ir The i ts are to build upon, integrate with, and ribute to existing ity Cy ucture, serving as




@ Secure https://dibbs17.org
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18T NSF DIBBS Pl WORKSHOP
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Final Report
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