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Applications from¥he Virtual Research Communities and Industry
Physics & Engineering applications
Biomedicine & Life Sciences applications
Earth & Environmental Sciences & Biodiversity applications

Technologies that Provide Access and Exploitation of Different Site Resources and Infrastructures
Virtual Research Environment (including Middleware, tools, services, workflow, etc.

Infrastructure for Research

Networking, Security, Infrastructure & Operations

Massively Distributed Computing and Citizen Sciences
Supercomputing, High Throughput, Accelerator Technologies and Integration
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Richard Marciano
Arcot Rajasekar
Chien-Yi Hou
University of North Carolina, Chapel Hill

Mike Wan
Bing Zhu
Wayne Schroeder
University of California, San Diego
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Data Grids are middleware services

Sitting between the applications and data providers

Providing transparent and uniform access to diverse types of digital assets
Files, databases, streams, web, programs,...
Documents, images, data, sensor packets, tables,...

From heterogeneous resources
File Systems, tape archives, sensor streams,...

Distributed over a wide area network

Multiple administrative and security domains
With users unaware of physical attributes of the data access
System addresses, paths, protocols, ...




Data Grid

User asks for data from the data grid

The data is found and returned
Where & how details are hidden




Digital Curation Innovation Center (DCIC)
@ U. Maryland (USA)

Mission:

Be a leader in the digital curation research and educational fields,
and foster interdisciplinary partnerships using Big Records and
archival analytics through public / industry / government
collaboration:s.

Sponsor interdisciplinary projects that explore the integration of
archival research data, user-contributed data, and technology to
generate new forms of analysis and historical research
engagements.




Homboke South 4110

Digifal fab for group leaming

collaborafive design, and hands

ARC studies and develops innovative
approaches, systems, strategies. and
tools to foster sustainable futures for ar-
chives, preservation, and digital cura-
tion.

http://archivescollaboratory.umd.edu/

—on digital curafion project development (23 seals,
3 interacfive screens, 12 workstations with 1278 of
storage).

digitizationlan

Hornbake South 4110D
Document scanning. image
manipulafion, and archival in-
gestion facility for group pro-
jects

serveriarm
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UMD Computer & Space Sci
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On-campus virfual machine fam

for research data processing.
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storage., and hosfing [15TB sforage.

\

SALT: Sustainable Archives &
Leveraging Technologies

Director: Richard Marciano

SALT Iz an interdisciplinary lab, which fo-
cuses on the longterm preservation of
digital cultural and research assets at
scale. SALT is an acronym for SustainA-
biliTy and uses as its loge the two thou-
sand year-cld ancient Chinese picto-
graph for salt ('yan”) which is a meta-
phor for the integration of policy, gov-
emance, infrastructure, and content.

hitp://salt.umd.edu

2 Dell servers, VMWare-powered).

cloud!ar

Amazon Cloud
Dashboard-enabled

virtual compufing lob in the
cloud for creating Windows/
Ubuntu instances using Amazon Web 3ervices
1AW

datacave

UMD Cyberinfrastructure
Center at the Rivertech
Bldg

suiding DRAS-TIC

Digital Repository At $cale That
Invites Computafion (To Improve Collecfions): a
peta-scale archival storage and preservation re-
pository (based on DRAS-TIC open-source software
[NoSQL Cassandra and comp
infrastructure (4 Del nodes).

Mission

Be a leader in the digital curation research and
educational fields, and foster inferdisciplinary
colloborations vsing Big Records and archival
analyfics with public / indusfry / government
partnerships.

Sponsor inferdisciplinary projects that explore
the integration of archival research data, user-
contributed data, and technology to generate
new forms of analysis and historical research
engagements, parficularly in the arenas of so-
cial justice, human rnights, and culiural hentage

AURSIT,
<

COLLEGE OF

M%- INFORMATION

s STUDIES




Projects

People

Research Staff:

Projects

Justice, Human Rights, & Cultural

Cyberinfrastructure for the curation &

Richard L Director & SALT Lab Director

ch—G 5| e

“Brown Dog"

A CIC Big-10 $10.5M NSF/DIBBs-funded collab-
oration with U. of llincis NCSA Supercompu-
ting Center and industry pariners [NetApp
and Archive Analytics Solufions). This project
aims fo help accelerate the development of
digital curation processes and services and
create a data observatory to provide access
to Big Records fraining sefs and teach stu-
dents practical digital curation skills.

“Curate Cloud”
A $300K IMLS-funded project that helped

Michael Kuriz Associate Director
Ricardo Punzalan Research Associafe & ARC Lab Direcfor
iate & DigitzationLab Director

Research Software Architect

Affiiate Professor

Affliafe Professor

Affiiate Professor

’E

Heritage:

Overseas Pension Project

A sfudent- and professional society-driven
project to collect information documenting
paymeni of pensions fo American veterans
living overseas. The project creafes datasefs
documenting migration pattemns, the flow of
money, health condifions, and family connec-
fions prior to World War 1.

International Research Peortal Preject (IRP2)
This project will improve access to an im-
portant tool which identifies and locates loot-
ed art and other cultural assets found on the

launch o now onling prnfm:innﬂl education

e Curanon and Management of Digima

Intemational Research Portal for Records Re-
NILN Pr

ated to Nazi-Fra Ci a

sefs [CMDA]. Curate Cloud is ako developing

an opensource research and educational

In 1020 937
7375 passengers—mosiy flea

Gemany aboard the $5 5t toui

ing o Cuba. where they were furned away

and forced to retum to Europe where 254

ana Tesources.

Tammy Clegg. Nick Di Jesse

Digital Curation training:

Digital Curation Fellowships

The i8chool has several Fellowship opportuni-
ties for students in digital curation and ar-
chives. These include a collaboratfion with
the National Agricultural Library (NAL): exten-
sive project work with the National Park Ser-
vice (NPS): and a scholarship established in
honor of Bruce Ambacher. refired senior ar-
chivist and ischool faculty member.

Interdisciplinary Rezearch Teams

Gain new digital skils, conduct interdiscipl-
nary research, explore professional develop-
ment opportunities at the intersection of ar-
chives, big data, and analyfics through a
number of project themes: Refugee Namra-
tives, Community Displacement, Racial Zon-
ing, Cybernnfrastructure for Digital Curation,
Movement of People, Citizen Infernment.

Trevor Owens, Jenny Preece, Katie Shilton

External
Bruce Ambacher, Natalie Baur, John Burns, Andrew Lou,
Scott Madry

Postdoctoral Fellows:

Margan Daniels, Kathryn Gueer, Adam Kriesberg
[Advisor: Punzaian]

Students (undergroduate. master's [mus. mm_ nCw]. Docloral)
Maddie Allen, Sakba Al-Dughgither, Vinita Alre, Myuresh
Amdekar. Richard Bool. Arpit Chandra, Shiyun Chen. John
Deda Cruz, Anne Dempsey, $haina Desfine, Kelsey Diemand.
Pal Doshi, Erin Durham. Will Alicia Geller. Karish
Ghiya. Janet Glazier, Rajesh Gnanasekaran, Rhett Green-
feld, Alison Gunn, Ashiey Hoddix, Scoft Harkless, Toma
Housmanin, Efic Hung, Hardik Jhaveri, Ruchira Kapoor, Amar
Kurane, Yuiing Lioe, Zhenys Ma, Sheryl Mathias, Paridhi
Mathur, Martin Morens, Jennifer Procior, Bian Redford,
Doriene Reyes, Benjamin Sogey. Sohan Shah. Jay Sheth,
Niraj Shirome, Edel Spencer, Akash Udani, Sydney Valle,
Jennifer Wachtel, Meisia Wertheimer, Meaghan Wilson,
Jiahui W, David Zhang, Xinyun Zhang

Dectoral Students:
Andrew Caserfano, Wil Thomas [Advisor: Marciano)
Diane Travis [Advisors: Butier/Marciano)
Edward Summers, Amy Wickner (Advisor: Punzalan]

were klled rlum'ng the Helocaust. The gﬁjﬂr"
looks at mapping individual and collective
stories through graph database techniques.

Japanese-American WWIl Camps

Building on @ UMD AA Seed Grant, the project
explores the integrafion of archival and user-
coninbufed data wsing social nefworking
graphs fo link people, places, and events.
Using WWIl Camp data.

Mapping Inequality

A project with Johns Hopkins, Virginia Tech,
and U. of Richmond where a natfional collec-
tion of New Deal redlining records is being
crowdsourced (these unigue records capture
racial, ethnic, and economic conditions).

The Human Face of Big Data

A student-led project that wil create access
and collaboratfive opportunities around histori-
cally and seocially- significant hetercgeneous
datasefs rocted in urban renewal housing
records for o number of cifies.




Refugee Narratives Racial Zoning Citizen Internment

The Journey of Refugees:
N T Ty~ — —
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There is a need to :
o create innovative classes that emphasize new modes of collaboration, and

interdisciplinary work.

o blend elements of archival thinking and computational thinking:
o problem solving that uses modeling, decomposition, pattern recognition, abstraction, algorithm
design, and scale.

O develop inter-disciplinary iSchools with faculty from Computer Science, Archival
Science, and Data Science.

o develop extensive hands-on experience working with cyberinfrastructure to carry
out archival functions.




Project

Computational
Linguistics

Data Modeling
& Evolutionary
Prototyping

Graph
Analytics

Crowdsourcing

1. Human Face of Big Data
[Community Displacement]

X

2. Mapping Inequality
[Racial Zoning]

3. St. Louis Voyage
[Refugee Narratives]

4. World War |l Japanese
Camps
[Citizen Internment]




IEEE Big Data 2016
“Computational Archival Science:
digital records in the age of big data

http://dcicblog.umd.edu/cas/ieee_big data 2016 cas-workshop/
Dec. 2016 workshop

http://dcicblog.umd.edu/cas
April 2016 workshop

Upcoming...
Mark Hedges, Tobias Blanke, KCL

Bill Underwood, GTRI (how UMD)
Victoria Lemieux, UBC

Maria Esteva, TACC

Richard Marciano, Michael Kurtz, UMD




, including text-mining, data-mining,

sentiment analysis, network analysis.

, including appraisal, arrangement and
description.

, including identification, preservation, metadata
generation, integrity checking, normalization, reconciliation, linked data, entity extraction,
anonymization and reduction.

, including Web, social media, audiovisual archives, and
blockchain.
and for development and hosting of
collections
and practice
Digital curation and preservation
Crowdsourcing and archives
and identity
Specific big data technologies (e.g. NoSQL databases) and their applications
Corpora and reference collections of big archival data
Linked data and archives
Big data and
Constructing big data research objects from archives




An concerned with the
and resources to large-scale records/archives processing,
analysis, storage, long-term preservation, and access, with aim of

arrangement and description, preservation and access decisions, and
engaging and undertaking research with archival material.

NSF/SBE RIDIR, LOC National Digital Initiative, IMLS Always
Already Computational, etc.
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SEAD: $8.1M (Michigan): data curation software and services for the "long tail" of small- and medium-scale data producers in sustainability science.

Terra Populus: $8.2M (Minnesota) -- Build tools for data integration across the domains of social science and environmental data

DFC: $8.3M (North Carolina) -- Use the integrated Rule-Oriented Data System (iIRODS) to provide data grid infrastructure for science and engineering.

DataONE: $27.9M (New Mexico) -- $20M + $7.9M Oct. 2014) -- platform for collaborative environmental and ecological science

DIBBS: 3 1/2years: $115M DataConservancy: $10M — Johns Hopkins U. — 2009-2014

======= Fall 2013: $32.8M :

Brown Dog -- University of lllinois at Urbana-Champaign / U. Maryland -- $10.5M NSF Offlce Of Advanced CI (part Of CISE)

Data Exacell -- Carnegie Mellon University - $8.9M .

SkyServer -- Johns Hopkins University -- $8.9M DataN et & Dl B B S
GABBs -- Purdue Universit, - $4.5M .

Y ~ $178M of National Investments ($115M for DIBBSs)

======= Fall 2014: $20.8M
-Building a Modular Cyber-Platform for Systematic Collection, Curation, and Preservation of Large Engineering and Science Data -- Purdue University -- $1.5M
-User Driven Architecture for Data Discovery -- Corporation for National Research Initiatives (NRI) -- $1.5M

-Collaborative Research: Cyberinfrastructure for Interpreting and Archiving U-series Geochronologic Data -- College of Charleston -- $580K A P Aitat i
-T2-C2: Timely and Trusted Curator and Coordinator Data Building Blocks -- University of lllinois at Urbana-Champaign -- $1.5M Th.IS SO|ICItatIOI'.'I includes two classes of
-Scalable Capabilities for Spatial Data Synthesis -- University of lllinois at Urbana-Champaign -- $1.5M science data pilot awards:

-Domain-Aware Management of Heterogeneous Workflows: Active Data Management for Gravitational-Wave Science Workflows -- Syracuse University -- $750¢ o EarIy Implementations are |arge
-SPIDAL: Middleware and High Performance Analytics Libraries for Scalable Data Science -- Indiana University -- $5.1M 0 le" | A buildi
-Ubiquitous Access to Transient Data and Preliminary Results via the SeedMe Platform -- University of California-San Diego -- $1.3M at scale” eva uatlons, ullding upon

-DIBBs for Intelligence and Security Informatics Research Community -- University of Arizona -- $1.5§/I cyberinfrastructure capabilities of
-STORM: Spatio-Temporal Online Reasoning and Management of Large Data -- University of Utah -- $1.2M P P
-Systematic Data-Driven Analysis and Tools for Spatiotemporal Solar Astronomy Data -- Georgia State University Research Foundation -- $1.5M eXIStlng_ research Commumtles or
-An Infrastructure for Computer Aided Discovery in Geoscience -- Massachusetts Institute of Technology -- $1.4M recognlzed commumty data
-Porting Practical Natural Language Processing (NLP) and Machine Learning (ML) Semantics -- University of Colorado at Boulder -- $1.5M collections. and extending those
=======2015: $27.5 ’ .
-Tripal Gateway, a Platform for Next-Generation Data Analysis and Sharing -- Washington State University — $1.5M data-focused cybermfrastructure
-An Integrated System for Public/Private Access to Large-Scale, Confidential Social Science Data --Duke University -- $1.5M . capabilities to additional research
-LearnSphere: Building a Scalable Infrastructure for Data-Driven Discovery and Innovation in Education -- Carnegie-Mellon University -- $4.8M e . .
-An Infrastructure Supporting Collaborative Data Analytics Workflow Design and Management -- Carnegie-Mellon University -- $1M communities al’.ld domains with
-DNI: Give Your Data the Edge: A Scalable Data Delivery Platform -- University of Arizona -- $3.8M broad community engagement.

-DNI: Multi-Institutional Open Storage Research InfraStructure (MI-OSiRIS) --University of Michigan Ann Arbor -- $4.9M
-DiNi: Data Anaiysis and Management Buiiding Biocks for Muiti-Campus Cyberinfrastructure through Cioud Federation -- Corneii University -- $5M
-DNI: The Pacific Research Platform -- University of California-San Diego -- $5M

* Pilot Demonstrations address

=======2016: $31.4M . advanced cyberinfrastructure
-El: Virtual Data Collaboratory: A Regional Cyberinfrastructure for Collaborative Data Intensive Science — Rutgers -- $4M .
-El: Data Laboratory for Materials Engineering — SUNY at Buffalo-- $2.9M Cha"enges across.e.merguflg_
-El: mProv: Provenance-based Data Analytics cyberinfrastructure for High-frequency Movile Sensor data — U. Memphis -- $4M research communities, bU|Id|ng upon
-El: Merging Science and Cyberinfrastructure Pathways: The Whole Tale -- University of lllinois at Urbana-Champaign -- $5M recognized Community data

-PD: Ontology-Enabled Polymer Nanocomposite Open Community Data Resource -- Rensselaer Polytechnic Institute -- $500K . .o

-El: The Local Spectroscopy Data Infrastructure (LSDI) — UC Berkeley -- $3.9M collections and disciplinary research

-El: VIFL:Virtual Information-Fabric Infrastructure (VIFI) for Data-Driven Decisions from Distributed Data -- UNC Charlotte -- $4M interests, to address specific

-PD: Metadata Toolkits for Building Multi-Faceted Data — Relationship Models — MIT -- $500K A q

-El: Continuous Capture of Metadata for Statistical Data — U. Michigan -- $2.6M Cha"enges in science and

-El: North East Storage Exchange — Harvard U. -- $4M engineering research.
=======2017: $3.2M so far...

-El: Vizier, Streamlined Data Curation — SUNY at Buffalo -- $2.7M

-PD: Accelerating Comparative Metagenomics through an Ocean Cloud Commons — U. Arizona -- $500K




Infrastructure for Data-

The Pacific Research || g Whole Tale ||Aristotle MS-OSIRIS SyndicElte et astcture Tor ot
David Lifka Shawn McKee $gr26 nort | innovation in Education

Larry Smarr Bertram Ludaescher|
Ken Koedinger

$5,000,000 $4,918,411
$4,986,951 $4,975,094 918, ”

2015-2020 016-2021 @ 2015-2020 2015-2020 2015-2019 $4,830,819 2014-
: UNFERSTY OF BECERIAN OF ARIZONA Carnegie Mellon

Y
& = GABBs

BROWN DOG SuServilr o] The Data Exacell Xiaohui Carol Song
ex Szala)
Kenton McHenry $7,603,723¥ Michael Levine $3,409,029
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——==. Reagan Moore Steven Ruggles $8,000,000
” ] $8,300,992 $7,993,266 2011-2016

i 2011-2016 2011-2016 UNIVERSITY OF MICHIGAN

J‘ DataConservancy
Golam Choudhury

B|II Mlchener $10,085,120

= $21,194,548 2009-2014
UNM. 50092014 JOHNS HOPKINS
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Geoffrey Fox
$5,000,000
2014-2019




Integration Pilots I

Projects with
= p— G oo € executable papers,
Preservation| | <= | || &5 1 provenance

= AR preservation
Fecus Software: Gyverse, IRODS, Software: Globus, Jupyter, 1RODS, data transformation
OpencCloud, Hadoop ownCloud, DataONE, Brown Dog I
/" software preseyvation /
( , w publ_lsh I ng Tool Interface

P social
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Big Data Curation .
& Large-Scale Collaboration




Public API for

Format Migration
Feature Extraction

Web Scale




The Problem Addressed by Brown Dog

Large collections of un-curated and/or unstructured digital data (“long-tail” data)

Many file formats

No metadata

No useful flenames

No useful directory structure

No textual contents




What Is Needed

Means of indexing data contents so that large collections of data can be searched
and desired data found

A
A




Brown Dog Data Transformation Services

The Data ACcess Proxy (DAP)

File in, File out

The Data Tiling Service (DTS)

File in, JSON out

JSON can contain metadata, tags, signatures, links to derived data products, etc...




Brown Dog Use Cases

Addressed specifically here:
Biology/Ecology
Civil and Environmental Engineering

Social Science

Testbed data:
UMD CI-BER testbed, at the U. Maryland iSchool




Brown Dog

The Data Tilling Service (DTS)




Data Tilling

Data Tiling (v): To prepare and cultivate (data) for analysis

Data Tillage (n): Is the computational preparation of data by algorithmic agitation of
various types, such as digging, stirring, and overturning




(Pre) Data Analysis

Not necessary data cleaning

More like metadata extraction

Not full analysis / Not perfect results
Apply as many methods as possible
Support the user in finding the metadata they need




Extracting Information from Raw Files

File / URL

Arbitrary
metadata

Previews

Content based
signatures




Extractors




User Case Extractors

Floodplain extraction

Pond extraction from aerial photos
Gap fillediversions of the data

Text extraction from digitized documents (in particular numerical values)
River locations from hand drawn maps
River locations from aerial photos
Route/image extraction

Geolocation

Green Index extractor

Human preference from images
Sentiment analysis from text

Data extraction from articles (e.g. tables)




Other Extractors

OpenCV
Faces, eyes
Tika
Language detection

Simple Summary

Summaries

Cell Profiler

Human, yeast, fly, fumor, ...

Tesseract

Text extraction from images

CMU Sphinx

Speech recognition

VLFeat

Plane, motorcycle, ...




Data Collection

URL, File System, ...

Native Byte
Encoding

File Formats, Data
Bases, Websites,
Documents

Data Structures
@ Arrays, Strings,

Images, Videos,

Audio, 3D Models, ...

Derived
WDTSEDD ata/

Metadata

Tags,

Signatures
Applications
Search, Relate,
View, Process,
Use

Usable Data




M. Dietze, Ecology, Boston University
A. Desai, Ecology, University of Wisconsin
D. LeBauer, Ecology, University of Illinois Urbana-Champaign

Data Collection
Handwritten
Settlement Vegetation

Data .

[ Derived
Native Byte Data Structures
Encoding ﬁ Image @ata/
Various Image Metadata

Formats Text,
Number

A p\[gﬁlt':‘ﬁ?o ns

Climate Modeling

Usable Data
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B. Minsker, Civil & Env. Engineering, University of lllinois Urbana-Champaign
A. Schmidt, Civil & Env. Engineering, University of Illinois Urbana-Champaign
B. Sullivan, Landscape Architecture, University of lllinois Urbana-Champaign

Data Collection
Satellite/Aerial Data

Native Byte Data Structures Derived
Encoding ﬁ Image ﬁData/
Various Image Metadata
Formats Land

Cover/Usage/
Applications
Human Access to
Green
Infrastructure

Usable Data







P. Kumar, Civil & Env. Engineering, University of lllinois Urbana-Champaign

Data Collection

LiDAR Data
Native Byte Data Structures erived Data/
Encoding ﬁ Depth Data tadata
LAS Floodplains
Applications
Flood Plain
Analysis

Usable Data




P. Kumar, Civil & Env. Engineering, University of lllinois Urbana-Champaign

Data Collection

LiDAR Data é

Native Byte Data Structures
Encoding ﬁ Depth, Polygons
LAS

|

erived Data/
tadata
Floodplains,
Depth Distribution

Applications
Flood Plain
Analysis

Usable Data







P. Kumar, Civil & Env. Engineering, University of lllinois Urbana-Champaign

Data Collection
Digitized 19t Century

Maps
Native Byte Data Structures Derived
Encoding ﬁ Image ﬁData/
Various Image Metadata
Formats River/Stream
Locations
Applications

River Meander

Usable Data
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B. Minsker, Civil & Env. Engineering, University of lllinois Urbana-Champaign
A. Schmidt, Civil & Env. Engineering, University of Illinois Urbana-Champaign
B. Sullivan, Landscape Architecture, University of lllinois Urbana-Champaign

Data Collection
Landscape/Architectur
e/Design Images

Native Byte Data Structures Derived
[ ata/

Encoding ﬁ Image

Various Image Metadata

Formats Human

Preference
Apﬁﬁ?:ré‘tions
Green
Infrastructure
Design
' D

Usable Data







M. Poole, Social Science, University of lllinois Urbana-Champaign

F. Pena-Mora, Civil & Env. Engineering, Columbia University

D. Espelage, Education, University of lllinois Urbana-Champaign

Data Collection
Groupscope

Native Byte
Encoding
Various Video
Formats

Data Structures
WDARE) vigeo

Derived
ata/
Metadata
People
Locations/
ApPiRAsyaes
Large Dynamic

Group Behavior

>

Usable Data




Filename: current_results.mp4
Resolution: 1920x1080

Duration: 0:57




K. Nahrstedt, Computer Science, University of lllinois Urbana-Champaign
J. Rogers, Material Science, University of lllinois Urbana-Champaign

Data Collection
Material Fabrication

Data
Native Byte Data Structures
Encoding ﬁ Image
SEM Images

Derived

ata/
Metadata
Successful/F
ailed

ApptieaHyRats
towards future
Materials

Devetopment—>

Usable Data
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Industry

Data Collection

Digitized Technical

Drawings

Native Byte
Encoding
Various Image
Formats

Data Structures
" DAP  Image

Derived
DTS ))Data/
Metadata
Shape
Descriptors,

ApMFLatRias

Indexing

Usable Data
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S. Punyasena, Biology, University of lllinois Urbana-Champaign

Data Collection
Pollen Microscopy

Images

i Derived
Native Byte Data Structures
Encoding " DAP  Image mDTSE)Datal
Various images Metadata
formats Pollen Count,

Filtering,

.. Classification
Applications

Biostratigraphy, Paleoclimate,
Paleoecology, Plant Evolution,

| Enrancicre >

Usable Data
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E. Spalding, Botany, University of Wisconsin

Data Collection
Seedling Images

Native Byte Data Structures
Encoding ﬁ Image

Various images

formats

Derived Data/

@Ietad ata

Root tip, Root
tip
characteristics

Applications
Phenomics

Usable Data







Stephan Joslyn, Veterinary Medicine, University of lllinois Urbana-

Champaign

Data Collection
Aerial photos of cattle
feedlots

Native Byte
Encoding
Images formats

Data Structures
" DAP  Image

erived Data/
adata
Cattle detection,
cattle clustering

>

Usable Data







David LeBauer, Ecology, University of lllinois Urbana-Champaign

Data Collection
Biofuel Research

Publications
Native Byte Data Structures erived Data/
Encoding @ Tables, Images %adata
Document formats Plant species,

locations, yields

Annliratinnc
Appnidudliio

Biofuel production,
Environmental Impact

| p

Usable Data
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David LeBauer, Ecology, University of lllinois Urbana-Champaign

Data Collection

Biofuel Research Data

Native Byte
Encoding
Document formats

Data Structures
WIDARE) Tables

erived Data/
adata
Plant species,
locations, yields

Annliratinnc
Appnidudliio

Biofuel production,
Environmental Impact

>

Usable Data
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Brian Wee, Ecology, National Ecological Observatory Network (NEON)

Data Collection
Rhizotron Data

Native Byte Data Structures erived Data/
Encoding ﬁ Image adata
Image formats Underground
biomass
Annliratinnc
I_\'J'JIIL,(ALIUIIO
| )

Usable Data
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10000 Ohm




Brian Wee, Ecology, National Ecological Observatory Network (NEON)

Data Collection
Canopy cover imagery

Native Byte Data Structures
Encoding ﬁ Image
Image formats

erived Data/
adata
Vegetation cover

percentage, leaf
area index

Usable Data







Brian Wee, Ecology, National Ecological Observatory Network (NEON)

Data Collection

LIiDAR
Native Byte Data Structures erived Data/
Encoding ﬁ Depth, Wafeform %adata
LAS Tree
structure/specie
S
Applications
Leaf area index, biomass,
carbon
| D

Usable Data
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Tim Gernat, Entomology, University of lllinois Urbana-Champaign
Gene Robinson, Entomology, University of lllinois Urbana-Champaign

Data Collection

Bee Hive
Images/Video
Native Byte Data Structures erived Data/
Encoding ﬁ Image, Image adata
Image and Video Sequences Bee locations,
formats movement,
interactions
Annliratinne
I‘\'J'JIIL,(ALIUIIO
Social Interactions of Bees
| D

Usable Data
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Entomology

Data Collection
Bug Box Images

Native Byte
Encoding
Image formats

Data Structures
" DAP  Image

erived Data/
adata
Insect species,

specimens,
locations

Usable Data




det. R.L. Huber




Amelia Bartholomew, Medicine, University of lllinois Chicago

Data Collection
Kidney Biopsy
Microscopy Images

Image formats

Annlirati
Apgpnidau

classification,
Changes in tissue

rived Data/

Native Byte Data Structures e
Encoding @ Image %

Population Obesity, Renal

Failure

>

Usable Data







Amelia Bartholomew, Medicine, University of lllinois Chicago

Data Collection
Publications

Native Byte
Encoding
Document formats

Data Structures
@ Tables, Images

erived Data/
adata
Demography
data,
gene/manifestatio
n correlations

Applications
Population Obesity, Renal
| Failure >

Usable Data




Prevalence of Renal Insufficiency in Individuals with Hypertension and
Obesity/Overweight: The FATH Study

Table 1.

Characteristics of the patients?

Variable Overweight (BMI 25 to 29.9 kg/m>)(z = 2060) Obesity (BMI =30 kg/m>)(n = 2525) P
Age (y1) 61.9 (10.5) 61.9 (10.7) NS
Male (%) 51.8 45.0 <0.0001
BMI (kg}mz; mean [SD] 27.8 (1.3) 35.1 (4.1) <0.0001
Waist (cm; mean [SD])
male 101.1 (10.5) 113.6 (11.5) <0.0001
female 94.2 (10.7) 107.9 (12.9) <0.0001
SBP (mmHg; mean [SD] 145.75 (17.4) 145.84 (18.2) NS
DBP (mmHg; mean [SD] 85.01 (10.3) 85.5(10.8) NS
Glucose (mg/dl; mean [SD] 110.0 (28.9) 117.7 (34.1) <0.0001
HDL cholesterol (mg/dl; mean [SD] 53.6 (15) 51.3(13.2) <0.0001
Triglycerides (mg/dl; mean [SD] 148.0 (68) 161.7 (78) <0.0001
Diabetes 26.04 (24.1 to 27.9) 37.03 (109 to 13.5) <0.0001
MS 1 (% [95% CI]) 80.2 (78.0 to 82.2) 92.8 (91.5 to 94.0) <0.0001
MS 2 (% [95% CI]) 85.4 (83.4to 87.2) 95.1 (94.0 to 96.0) <0.0001

e .12 BMI, body mass index; Cl, confidence interval; DBP, diastolic BP; MS 1, metabolic syndrome (Adult Treatment Panel Il
criteria); MS 2, metabolic syndrome (International Diabetes Federation criteria); SBP, systolic BP.




lan Brooks, Biochemistry, University of lllinois Urbana-Champaign

Data Collection
Community Data

Native Byte
Encoding
Documents, ...

Data Structures
ﬁ Numerical, Temporal

Feature Vectors,
Classifications

erived Data/
%adata
Correlations in
data

Usable Data

>
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Christopher Lynberg, Computer Science, Center for Disease Control (CDC)

Data Collection
Pathogen Cards

Native Byte Data Structures erived Data/
Encoding ﬁ Image adata
Image formats Pathogen
attributes from
blood work
Applications
Disease
|

Usable Data
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Sonia Giovinazzi, Civil & Natural Resource Engineering, University of Canterbury

Data Collection
Sewer/Water System

Videos
Native Byte Data Structures erived Data/
Encoding ﬁ Image, Image %adata
Video formats Sequences Structural
defects

N
Urban Infrastructure

Usable Data
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Ruth Gates, Marine Biology, University of Hawalii

Data Collection
Coral Reef Data

Native Byte Data Structures erived Data/
Encoding @Text, Image, ... %adata
Image Formats, Coral Reef
Document Formats, Changes,
GIS, Sensor Correlations
Streams, Spectral, T
FASTA PR e
Biodiversity and Ecosystem
Resiliance
| )

Usable Data







Chris German, Marine Geochemistry, Woods Hole Oceanographic Institute (WHOI)
Scott Gallager, Biology, Woods Hole Oceanographic Institute (WHOI)

James Kinsey, Mechanical Engineering, Woods Hole Oceanographic Institute (WHOI)
Joe Futrelle, Computer Science, Woods Hole Oceanographic Institute (WHOI)

Data Collection

UAV Data
Native Byte Data Structures erived Data/
Encoding ﬁ Image %adata
Image Formats, Color Correction,
Video Formats Event detection,
Species
classification/counti
Applicatibfs
Marine Biology, Fishing Industry
|
)

Usable Data







David Zeppa, Computer Science, University of California Santa Cruz

Data Collection

Publications
Native Byte Data Structures erived Data/
Encoding ﬁ Image %adata
Document formats Polymers
Applications
| )

Usable Data
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David Zeppa, Anthropology, University of Southern Florida

Data Collection
Glyph Photos/Images

Native Byte Data Structures erived Data/
Encoding ﬁ Image %\adata
Document formats, Glyph signatures
Image formats for CBIR
Applications

Finding glyphs in situ

Usable Data
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Robert Markley, English, University of Illinois Urbana-Champaign

Data Collection
Historical Maps

Native Byte Data Structures erived Data/

Encoding @ Image %\adata

Image formats Lake locations,
boundaries,

signatures for CBIR

Applications
Coastline/climate changes over
| time >

Usable Data
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Ann MacNeil, Music, University of North Carolina at Chapel Hill

Data Collection

Sheet Music
Native Byte Data Structures erived Data/
Encoding ﬁ Image %adata
Image formats Notes

Applications

Usable Data
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SustainAbi LITH SALT)




Sustainable Archives & Leve aging Technologies
o . - g ]

Content

Infrastructure

) SALT is an interdisciplinary gup focused on developing and leveraging resources and technologies }
to enable collaborations.

Focusing on the interplay of content, policy, governance, and cyberinfrastructure.




Sustainable Archives & Leveraging Technologies
L L (.:j

Governance e-Legacy

~racervation of geo-data and crowd-sourcine

RIC
records in the cloud

ESOFPI-21
public sector information education

CDCG
curation of digital assets

DigCCurr
digital curation curriculum

preservation / social networking

HOME




Sustainable Archives & l everaging, Tech ﬂolc:)gjes

Governance

Infrastructure

-. SALT is an interdisciplinaup focused on developing and leveraging resources and technologies 1
to enable collaborations.

Focusing on the interplay of content, policy, governance, and cyberinfrastructure.

salt.unc.edu fcontent. html




Sustainable Archives & Leveraging Technologies
N S

Content T-RACES
historical GIS

Dig_ita| Innovation Lab
digital humanities

Digging Into Data
computational humanities

CI-BER
big data analytics

DIGARCH
digital preservation lifecycle management

data 5rfc15 "4 cligita! libraries / digita[ mapping




Sustas r*:zab]e AFCI’“tiVE‘:E» & Leveraging Tcitcl'}ﬂc:)lc::cfie;a
b it =

Governance

Content

Infrastructure

SALT is an interdisciplinary group focused on developing and leveraging resources and technologies
to enable collaborations.

Focusing on the interplay of content, policy, governance, and cyberinfrastructure.

salt.unc.edu/policy.html




Sustainable Archives & l everaging, Technologies

Policy PoDRI

policy-driven repository interocperability

DCAFPE
community policies & business models

TDLC
=rientific data sharing networlks=

INFINITE ARCHIVE
big cultural data

VIDARCH
preserving video content and context

Business Models / SLASs




Sustainable Archives & Leveraging Technologjes

Governance

Content

" SALT is an interdisciplinary group used on developing and leveraging resources and technologies
to enable collaborations.

Focusing on the interplay of content, policy, governance, and cyberinfrastructure.

5alf.unc.edufinfra.html A




Sustainable Archives & l everaging Tech ﬂ(')lcag;ieﬁ

Infrastructure S

federated campus data infrastructure

- <o

digital humanities cyber infrastructure

DataNet
national data infrastructure

NCB-—PrcParcd
bio-security infrastructure

sDCl
community data grids

TEAFP

lme_rerm nreservation infrastriee o

ederation




Beyond iRODS

Digital Repository At Scale - That Invites Computation
[ To Improve Collections ]

GOAL:

Product of a 2-year startup by partners, Archive Analytics Solutions Ltd.
Scaling to billions of files and beyond
Interfaces:
o Web client
o Command-line client
o REST storage APl (CDMI) industry standard
Key-value metadata
Listener mechanism
Python source on GitHub (Open AGPL license)
Apache Cassandra database (CERN, eBay, GitHUB, Hulu, Instagram, Netflix, Twitter...)




DRASTIC Measures
Designing Scalable Cyberlnfrastructure
for\IlAetadata Extraction

in Brfﬁ)n Object Archives .

-"

Gregh o Jansen "
rd Marciano —
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The Rest of the Talk..

Approaching 1 Billion files

New DRAS-TIC Repository

NCSA's Brown Dog Service

Automatic Feature Extraction & Curation
Digging into Collections with Elasticsearch

Projects & Opportunifies




Approaching Billions
at 1/10 Scale

100 Million files
/2 Terabytes of data
Hundreds of file formats

Unique file formats

4 x 32 core servers
15 trays of hard drives
180 4 Terabyte drives
/20 Terabytes raw storage




/ C* Cluster \

~

/DRASTIC API
Server

CDMI

— .




Home Archive About Contact

 PDRACTIC

Archive Add new whtettion

Users

® '® 2006 Census Operational Photos
Groups

Activity

® " AProfile OF Older Workers In West Virginia

® W acs

®) @ acs2002

® '™ acs2003

® @ acs2004




Workflow for a Digital Object

File Name
Directory
File Size

L
elasticsearch

REPOSITORY SERVICES




Text Format Conversion (PDF to TXT)

File Name
Directory
File Size

L
elasticsearch

REPOSITORY SERVICES




Now we have a full text index..

* File Name

o Directory
clasticsearch File Size

REPOSITORY SERVICES




Optical Character Recognition (OCR)
Extractor

OCR Text

File Name
L Directory
clasticsearch File Size

REPOSITORY SERVICES




Format Recognition (Siegfried PRONOM

Extra‘ctor)

OCR Text
L — File Name
elasticsearch Directory

File Size

REPOSITORY SERVICES




Facial Recognition (Computer Vision
Extragtors)

# Faces
Format
OCR Text
elasticsearch  File Name
Directory
File Size

REPOSITORY SERVICES




Facial Recognition (Computer Vision

# Faces

# Eyes

# Close Ups
# Profiles

Format
OCR Text

elasticsearch File Name
Directory
File Size

REPOSITORY SERVICES




PDF Object Enhanced with Extracted Metadata
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e Free plugin for -
Elasticsearch I
e Gives shape to an .

Elasticsearch index

0 to 1,000

1,000 to 10,000
10,000 to 100,000

e \Write queries
visually and
|nteraCt|Ve|y pixel count ranges

100,000 to 1.000,000
1,000,000 to 10.000,000




Lots of ways to
explore the data

Files Formalts
Concentric Pie Chart

Inner: Mimetype
Outer: PRONOM PUID

puid

value Count

mimetype application/pdf 1,208 (49.319%)

infozpronom/mt18 411 (34.11%)




Charts can be added to data dashboards..

| ~all Logstash Search

B bytes 01 TOH AO0O0N0] AND Btagsmicses

0 1o 100 o s s 1or g
« cliantip +
1671222189
184 87170
335 55,1 05558

[ECE T




As you browse the
hierarchy...

The entire dashboard is
redrawn to reflect the

particular record
group, series or folder
under study.

“Drill down" or zoom in
and out of your
collections.




Text Comparison between Folders

Significant Terms are based
on full text.

They are significant within
overall scope of query.

Significant Terms can be used
to distinguish neighboring
folders or documents.




Top 2 unusual
terms in fulltext

/Archive/ciber/RG 267 - Records of the Supreme Court of the United denied
States/Orders and Journais/www.supremecourtus.gov/orders/courtorders/

/Archive/ciber/RG 267 - Records of the Supreme Court of the United
States/Orders and Journals/www.supremecourtus.gov/orders/courtorders/

of Science and Technology Website/www.ostp.gov/pdf/

/Archive/ciber/RG 167 - Records of the National [nstitute of Standards and specification
Technology/Visualization of Structural Steel Product Models, Construction Sites

and Equipment, and the Virtual Cybernetic Building Testbed/cic.nist.gov/vrmi/cis
/lpm6/structural_frame_schema/iexical/

/Archive/ciber/RG 167 - Records of the National Institute of Standards and diagram
Technology/Visualization of Structural Steel Product Medels, Construction Sites

and Equipment. and the Virtual Cybernetic Building Testbed/cic.nist.gov/vrmi/cis
flpm6/structural_frame_schema/iexical/




DRAS-TIC

Institutional R&D Partners
Use cases for Parallel Compute
Fedora Sprinters

Brown Dog

Try it on your Scientific Data

Become an Early Adopter of the API
Contribute Extractors & Converters

UMD iSchool

Partner with the DCIC on Projects
Digital Curation Certificate Program
Computational Archival Science

JOIN FORCES




http://dcic.umd.edu
http://github.com/UMD-DRASTIC
http://borowndog.ncsa.illinois.edu

marciano@umd.edu

Thank you ISGC 2017 Team:




