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Make	
  Data	
  Science	
  and	
  Equal	
  Partner	
  
to	
  Computa/onal	
  Science	
  

Era	
   Buzzword	
   Academic	
  Discipline	
  
ca.	
  1980-­‐present	
   SupercompuDng	
   ComputaDonal	
  

Science	
  
ca.	
  2010-­‐present	
   Big	
  Data	
   Data	
  Science	
  

•  ComputaDonal	
  Science	
  (and	
  Engineering)	
  programs	
  sprung	
  
up	
  by	
  the	
  hundreds	
  in	
  UniversiDes	
  in	
  the	
  1990s	
  

•  Data	
  Science	
  (and	
  Engineering)	
  programs	
  are	
  just	
  now	
  
springing	
  up	
  (e.g.,	
  Berkeley,	
  UCSD)	
  



•  ObservaDons	
  
– Supercomputers	
  just	
  another	
  data	
  source	
  
– Difficulty	
  is	
  in	
  data	
  analysis	
  and	
  data	
  management	
  
– Big	
  observing/experiment	
  projects	
  plan/budget-­‐in	
  
DA/DM	
  	
  

– NASA,	
  DOE	
  have	
  a	
  long	
  legacy	
  of	
  pracDce;	
  NSF	
  just	
  
geWng	
  started	
  

Make	
  Data	
  Science	
  and	
  Equal	
  Partner	
  
to	
  Computa/onal	
  Science	
  



Business	
  
Analysis	
  

Opera/ons	
  
Research	
  

Adapted	
  from	
  B.	
  Tierney,	
  2013	
  	
  

èComputaDonal	
  astronomers	
  
do	
  a	
  lot	
  of	
  this	
  already,	
  oXen	
  
without	
  a	
  formal	
  educaDon	
  or	
  
awareness	
  of	
  algorithms	
  &	
  tools	
  
èBIDS	
  at	
  UC	
  Berkeley	
  to	
  
address	
  this	
  gap	
  



What	
  others	
  are	
  doing	
  

•  UCSD/SDSC	
  
–  InsDtute	
  for	
  Data	
  Science	
  and	
  Engineering	
  (IDSE)	
  
– CollecDon	
  of	
  short	
  courses	
  focusing	
  on	
  big	
  data	
  
systems,	
  algorithms,	
  tools,	
  and	
  applicaDons	
  

•  LBNL	
  &	
  LLNL	
  
– Strengthening	
  efforts	
  in	
  high-­‐performance	
  data	
  
science	
  algorithms	
  and	
  architectures	
  



Institute for Data Science and 
Engineering 

Chaitan Baru 
 
Associate Director, Data Initiatives  
Director, Center for Large-Scale Data Systems Research 
San Diego Supercomputer Center 
University of California San Diego 



Institute for Data Science and 
Engineering Principles 
• Access to broad Data Science and Engineering 

curriculum 
•  Provide practical skills through hands-on exercises 
• Offer flexible formats 
▫  Short, focused modules 
▫  At UCSD or at your location 
▫  Customizable content 

• Objective, vendor- and technology-agnostic 
approach 
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Data Science and Engineering: Key 
Elements 

• Understanding the Data Lifecycle 
• Concepts and software for managing data 
• Computing with data 
• Extracting information from data 
• Making decisions with data 
•  Technical architectures 
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Some Curriculum Themes 
•  Data management 
▫  SQL/noSQL, Structured/unstructured, Graph data, 

Distributed vs parallel 
•  Processing Models and Workflows 
▫  Parallel, distributed computing models 
▫  Dynamic scripts vs stable workflows 

•  Data Mining, Machine Learning, and Statistics 
•  Parallel Computing 
•  Visualization 
▫  Data vs Info Viz; Viz for Big Data 

•  Data Integration 
▫  Data fusion, ontologies, resolving terms and entities 



LLNL-PRES-649572 
This work was performed under the auspices of the U.S. Department  
of Energy by Lawrence Livermore National Laboratory under Contract  
DE-AC52-07NA27344. Lawrence Livermore National Security, LLC 

Computation Overview and Update 
Computation External Review Committee 

February 11−13, 2014 
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•  HPC is the 
ecosystem 
associated with 
computer systems 
with massive 
numbers of 
multicore processors 
connected via high-
speed interconnects 
running specialized 
system software to 
enable parallelism.  
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s •  Computational 
mathematics is the 
development and 
analysis of new 
models, algorithms, 
and software for 
predictive simulation 
of physical 
phenomenon.  
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• Data science is the 
development of new 
models and tools for 
data-driven discrete-
event simulations, new 
architectures for data 
intensive computing, 
and pattern discovery 
through machine 
learning and graph 
analytics. 
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Defense  

Basic Science 

Energy  Climate 

Cyber Security 

Stockpile  
Stewardship 



RecommendaDon	
  

•  HiPACC	
  leverage	
  and	
  contribute	
  to	
  burgeoning	
  
efforts	
  in	
  data	
  science	
  and	
  engineering	
  at	
  
– BIDS	
  @	
  UC	
  Berkeley	
  
– LBNL,	
  LLNL,	
  LANL	
  
– NASA	
  Ames	
  
– SDSC/UCSD	
  
– others	
  in	
  UC?	
  

•  Strong	
  relevance	
  to	
  Research	
  and	
  EducaDon	
  


