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 Increasing amounts of scientific data emerging from research projects on all scales is spurring
research universities to invest in multi-petabyte (PB) storage systems.!4

* More than 200 US academic institutions have access to high-speed network connectivity for
research purposes through NSF CC*NIE awards.®

« Data storage and transfer for scientific research remain largely balkanized, without standard
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 Demonstrate the potential of a distributed storage infrastructure capable of leveraging high
speed links to provide a transparent multi-petabyte data storage and access layer.

« Build a scalable substrate composed of storage appliances that are robust and secure,
intended to be simple to manage while supporting various data access patterns.

* Enable and enhance science-driven collaborations across universities, and facilitate broad | B
access for actively used data. ot lower velome.

data sets

Breakthrough | 1 Dataset-as-henchma

OSN data sharing use cases i
i datasets roo rk

APIl-based access to
Community long-tail
data

Data for new
applications

[}

1

1

1

1

|

| Common resource
1

! access
I

1

1

1

1

1

1

1

I

1

Our use case typology abstract$ ancfi generalizes rele\flant datai stoﬁage, tranfsport ancf:l shali'ing
patterns’ represented by a wideivari@ty of sci,entific d¢mains alhd refesejarch ekemplars; ranging
NORTHEAST from large-scale scientific collabforati:ons to Icf)ng-’q'ail data. Theitypcf)lofgy wa$ inspireq in w;ork
@BIG DATA performed by Bose & Frew (2005)2. ‘ 5 o = ’ |

INNOVATION HUB

{ .
€ merpcc

~a |(WEST
\J(ﬁw\“‘f% ‘ BI

1 1 1
Thle red box indicates it?rative data processing actions
for: Level 0 to Level 4. ! !

| If the data
Research Data | lives out of | | o | |
iai | OSN, query i : P | | |
Orlgln External | the origin and : | | | i | | >

to OSN i send the data

to OSN

Hubs based on Census Regions of the

U n | te d S ta te S Alaska & Hawaii are part of the West Region

US Territories can participate in any region

OSN stores e

| necessary OSN hollds the S g
open Storage : il intermediate 'I'I'pL expires if
! assigns an output for later i ;
Network Layer object consumption | When errors are | ]E:o pﬁ rsclsgence
identifier | detected, find last | ag has been
! safe checkpoint | SIS

| and recompute '
| using OSN stored |
| data

A worker site The worker
specifies data site gathers
sources, the data,

The
coordinating
marks the final >

_ Scientific A coordinating

site starts a

computing process using object ?ames, cpmputes, dataset for
Project Research area Average size of data  Total data volume facilities (QORONIEE e - e ko R
entities target site OSN needed
Connectomics Neuroscience 10 GB 2 PB
Critical Zone :
Observatories (CZO) Earth Sciences 10 MB 50 TB
TerraFusion Earth Sciences 1068 1PB
Global ocean Climatology and : : :
modeling Oceanography 5 GB 4 PB Project Storage problem being solved Applicable typology classes
HathiTrust Research CZO Provide storage space and access to CZO Community long-tail data
. Digital Humanities 200 MB 500 TB datasets and community-generated data

Center collection

Neuroscience TerraFusion Transport datasets across the US at high Experiment-to-site;
Machine Learning ’ 10 GB 1PB speed, obtain data slices with high Cache-and-release

Computer Science probability of reutilization

Sloan Digital Sky

Surve Astronomy 15 MB 7/0TB HathiTrust Research Provide storage space and access to the Common resource access
y _ Center Extracted HTRC dataset and further
'II_':I?:C(?YQ?EtSI.CS _IS_;Jrvey Astronomy 5 TB 100 PB Feature Dataset community-generated derivatives
_ P Machine Learning Data Availability of well-curated datasets for ML Common resource access;
Combined Array for R+D and education Dataset-as-benchmark
E:t?’ gﬁ(r)cmh m((I;/I A"gm)er Astronomy >0 MB >0 T8 LSST Transport datasets across the US at high Experiment-to-site;

y _ speed, obtain data slices with high Cache-and-release;
Watershed Models at  Earth Sciences 1 GB 2 TB probability of reutilization, facilitate inter-site Transfer for distributed
the Process Scale data processing processes
Collaborative Gene Bioinformatics 1 GB 1PB CARMA Transport datasets across the US at high Experiment-to-site;
Matching speed, obtain data slices with high Cache-and-release

probability of reutilization

« Performance testing and tuning of storage pod network across participating institutions
« Implementation of the software and service architectures for the OSN
« Engage science use case groups and prepare for moving data to OSN
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