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SDSC: Your Neighborhood 
Supercomputer Center

• Established as a national 
supercomputer resource 
center in 1985 by NSF

• Became an Organized 
Research Unit in 1997 
serving the UC system

• Largest at UC San Diego:
• grant revenues (~$30M/yr) 
• people (~250)

• High proposal acceptance 
ratio 

• World leader in data-intensive 
computing and data 
management

1985

today



Supercomputing: Then & Now



Research Computing Services

Traditional
• Storage
• Backups
• Pre-award support
• Web services
• Bleeding edge scale

What’s New
• (Really) large-scale 

storage (PBs)
• Cloud Consulting

• Cloud Broker
• Data ____ as a 

Service
• Management
• Science
• Compliance



SDSC (Big) Data Platform: AWESOME
Example Science Drivers SDSC PI: 

Amarnath Gupta



Pain Points: Social Media Analytics
• Data too large and 

heterogeneous
• Commercial cloud is expensive
• Regular, systematic collection of 

data a problem
• No collection mechanism
• Nowhere to store and perform 

“continual analysis”
• Graduate researchers have limited 

facilities
• Tools not equipped for large data 

volumes
• No query facilities to subset data or 

provide statistical previews for the large 
and complex data

Semistructured? Networks? Text? Images?
AsterixDB, SciGraph,Fiona + Tools

SDSC Storage starting at a 100 TB?

• A Data Lake with multiple 
streaming inputs over a 
high-bandwidth network? 
Facility to auto-compute 
some statistics?

• A visual way of “looking”
at collected data?

• R in main memory on large-
memory machines?

• Community/Researcher 
tools as UDFs in AsterixDB?

• Data Integration engine?
• API + Access Portal over 

Data Facility?
• Analytics Interface?



AWESOME Architecture: 
Built on UC Technologies



Social Science Use Case



The China Lab at UC San Diego
• UCSD Social Sciences

• 21st Century China
• 12 Faculty Members
• Wide diversity of data

• Initial funding from Luce 
Foundation

• SDSC Cloud/AWESOME is the data
+ analysis layer

• Large Text Analytics 
Models running on 
1M+documents 

• Machine learning, 
comparative analysis, 
integrative analysis



UC Institute for Predictive Technologies

Started with UC seed funding.  
Thanks, President Napolitano!
• Tyson Condee, Wei Wang, 

Sean Young, UCLA
• Mike Carey, Chen Li, UCI
• Vagelis Hristidis, UCR
• Amarnath Gupta, 

Christine Kirkpatrick, SDSC
• Natasha Martin, Stephanie 

Strathdee, UCSD



Results 1: All Election-Related 
Events are Detected



Results 2: Early Events / News 
Item Prediction

Event just begins to start becoming 
popular No results on google regarding 

event yet

Topic 3
[('trump', 15797), ('donald', 3496), ('clinton', 1321), ('hillary', 1265), ('supporters', 1119), ('live', 1104), ('wont', 
1046), ('let', 1006), ('trying', 897), ('ice', 864), ('cream', 860), ('eat', 824)]



UCIPT In Action: 
Early Events / News Item Prediction

Topic 3
[('trump', 15797), ('donald', 3496), ('clinton', 1321), ('hillary', 1265), ('supporters', 1119), ('live', 1104), ('wont', 
1046), ('let', 1006), ('trying', 897), ('ice', 864), ('cream', 860), ('eat', 824)]

posted on May 24, 2016, at 2:14 p.m.



Community Evolution

• How are the important entities (e.g., topics, 
people, …) in a networked system connected? 
How do these connections change over time 
and with external events?

• How to define a community?
• 𝑘𝑘-truss subgraph

• A subgraph for which each edge has at least 𝑘𝑘 − 2 triangles
1 2

3 4

4 5
6

7 8

9

• Nodes
• Hashtags
• Users
• Tweets

• Edges
• Mentions
• Corefs
• Tweeted

K-truss over 
colored graphs



• NIH R01 Grant Awarded
• UCLA

• Lead, Predictive Analytics
• UCI

• AsterixDB enhancements, 
Visualization

• UC Riverside
• Spatiotemporal Analysis

• UC San Diego Preventive Medicine
• Data set provider

• AWESOME
• Data Layer
• Heterogeneous Features for 

Prediction
– Continuous topic discovery

• Solution Builder

The UCIPT Project

Funding provided by NIH #20162575



NSF West Big Data Innovation Hub 
(WBDIH)

Design smarter cities  |  Improve healthcare  |  
Manage natural resources

Scale our successes 

Spark sustainable partnerships

Funding provided by NSF CISE (NSF 15-562)



Regional Big Data Innovation
Hubs

• Build and strengthen partnerships 
across industry, academia, 
nonprofits, government to 

• Address societal + scientific 
challenges, 

• Spur economic development, and 
foster a national big data 
ecosystem

P.S.
• Azure credits
• Open Storage Network





Translating our work to 
generate societal impact

The Science of Data-
Driven Storytelling

#datascistories

@datascienceinc @westbigdatahub



Metro Science for Public Good
• Cities are Dynamic Environments

• Many sensed and organizational open datasets
• Potential to improve public safety and quality of life

SDSC CDSO: 
Ilkay Altintas



Knowledge Discovery and Real-Time 
Interventions from Sensory Data Flows in Urban 

Spaces

Funding provided by NSF#1636916



Data Platform & 
Tools Ecosystem

• Hasn’t this been done already?



Where We Are



What is the National Data Service?

National effort to bring together infrastructure supporting the 
publication, discovery, and reuse of data 

1. Large-scale Data Service Interoperability 
• Distributed cloud and compute
• Innovation in the gaps: 

services, software, integration
2. Incubator of Data Projects & Pilots

• Quick start sandbox
• Choose services based on features 

(not time to install)
3. Training, course, hackathon support



• Communities
• Astronomy, Biology, Engineering, Geoscience, Information 

Science, Material Science, Medicine, Social Science
• Universities, Libraries, Archives, and Publishers

• CU Boulder, Harvard, Indiana, Johns Hopkins, Notre 
Dame, Purdue, UC San Diego, UIC, UIUC, U Michigan, 
ICPSR …

• Nature, Science, APS, IEEE, PLOS, Elsevier, …
• Computing and Data 

Centers/Cyberinfrastructure
• ANL, NCSA, PSC, SDSC, TACC
• Brown Dog, Data Excacell, DataONE, DFC, CyVerse, 

GABBs, IN-CORE, iRODS, Globus, SciServer, SEAD, 
Terra Populus, TERRA REF, Whole Tale, LSST, LIGO, ...

Who We Are: NDS Consortium



NDS Labs Workbench

●NDSC initiative started in 
January 2016

●Community-driven platform to 
share, discover, evaluate, 
develop, and test research 
data management and 
analysis tools

●Open platform -- community 
members recommend and/or 
contribute tools

https://www.workbench.nationaldataservice.org

https://www.workbench.nationaldataservice.org


Use case: TERRA-REF Analysis Workbench 

● Initially used for workshop tutorial to 
provide consistent environments, 
scaling to support ~50 participants.

● Customized Labs Workbench 
instance hosted as part of TERRA-
REF infrastructure at NCSA.

● Custom analysis and development 
environments with direct access to 
TERRA-REF data. Used by 
collaborators and alpha users.

27

http://www.terraref.ndslabs.org

http://www.terraref.ndslabs.org


Use case: Data Curation Education Workbench

● NDS pilot project initiated during 
NDSC6, led by Carole Palmer at the 
University of Washington iSchool

● Customized instance of Labs 
Workbench hosted on SDSC Cloud

● Sandbox for students to get hands-
on experience with data curation 
systems and tools including CKAN 
and Dataverse.

http://www.ischool.ndslabs.org

http://www.ischool.ndslabs.org


Use Case: EarthCube Building Blocks

Custom catalog
for Geoscientists



Beyond Traditional Publications

• Equal Partners:
Pubs, Data, Analysis

• Transparency and 
access to methods

• Not feasible to re-run 
computation.

• Analysis, computed 
data



NDS Share: DataDNS



“…to make the fruits of 
research and scholarship 
better and available to all who 
need or want them.” Berman et al.
christine@sdsc.edu

Christine Kirkpatrick
Division Director, IT Systems & Services, SDSC
Deputy Director, West Big Data Innovation Hub
Executive Director, National Data Service

Acknowledgements: slides and content courtesy of 
Ilkay Altintas, Amarnath Gupta, Meredith Lee
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