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Building the instruments 

•  The architecture of the compute, data, and communication 
infrastructure needed to support science applications 
–  It’s about the computer science 
–  Science provides the context 

• How do we co-locate data and compute in time and space to 
enable science?  
–  Data tends to have natural spatial locality (e.g., the point of 

observation, the point of integration, or repositories that designed 
to hold vast amounts of data) 

–  How do we decide whether to move the data or to integrate 
computation where the data resides 
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The Talks 

• Data Management and Analysis in Support of  Dean Williams 
Community Climate Science    LLNL   

• Creating an Open Cloud Marketplace   Orran Krieger 
       Boston U. 

•  Integration of Quantum Computing into High  Colin Williams 
Performance Computing     D-wave 

• PyLight, A Common Architecture for   Dantong Yu 
Composable Workflows to Facilitate Data  BNL 
Acquisition and Analysis at NSLS-II    
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Data Management and Analysis in 
Support of Community Climate 
Science 
• Science grids: 

–  … access and analysis of climate modeling, observation, and 
measurements data through the use of the Earth System Grid 
Federation (ESGF) and the Ultra-scale Visualization Climate Data 
Analysis Tools (UV-CDAT).  

• Dean Williams, Analytics and Informatics Management 
Systems Lead, LLNL 
–  … three decades … development of the hardware and software 

infrastructure that are required for successfully distributing model 
output which is now a community-wide activity….  

–  Currently leading ESGF, UV-CDAT, and Climate 100 Advanced 
Networking Initiative 

–  Prior includes DOE, NSF, NASA, NOAA, and international projects 
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!
%
PRESENTATION%TITLE:%%
DATA%MANAGEMENT%AND%ANALYSIS%IN%SUPPORT%OF%COMMUNITY%CLIMATE%SCIENCE%
%
URLS:%%
http://esgf.opg,
http://uv/cdat.org,

%
ABSTRACT%BODY:%An,insightful,analysis,in,climate,science,depends,critically,on,the,choices,
of,software,tools,to,discover,,access,,manipulate,,and,visualize,the,often,large,and,unwieldy,
data,sets,of,interest.,These,data,exploration,tasks,can,be,complex,and,time/consuming,,and,
they,frequently,involve,many,resources,spread,throughout,the,modeling,and,observational,
climate,communities.,The,inability,to,find,data,,large,data,set,sizes,,lack,of,adequate,
metadata,,poor,documentation,,and,lack,of,sufficient,computational,and,
diagnostic/visualization,resources,serve,to,impede,climate,researchers,from,using,the,
climate,data,already,available.,My,presentation,will,cover,access,and,analysis,of,climate,
modeling,,observation,,and,measurements,data,through,the,use,of,the,Earth,System,Grid,
Federation,(ESGF),and,the,Ultra/scale,Visualization,Climate,Data,Analysis,Tools,(UV/CDAT).,
Currently,,the,ESGF,is,supporting,many,multi/model,and,observational,assessments,by,
archiving,multiple,petabytes,of,data,for,community,use.,ESGF,is,a,distributed,federated,
system,expressly,designed,to,provide,climate,researchers,worldwide,with,access,to,data,,
information,,models,,analysis,tools,,and,computational,resources,for,large/scale,
assessments.,Among,its,many,data,holdings,,it,contains,and,disseminates,the,Coupled,
Model,Intercomparison,Project,(CMIP),data,sets,used,for,the,Intergovernmental,Panel,on,
Climate,Change,(IPCC),assessment,reports.,The,Ultra/scale,Visualization,Climate,Data,
Analysis,Tools,(UV/CDAT),,in,combination,with,ESGF,,provides,an,end/to/end,solution,for,
data,management,,analysis,,and,visualization.,
,
%
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Creating an Open Cloud 
Marketplace 
• Data in the cloud: 

–  Cloud Computing has the potential of impacting all  
aspects of society… to achieve its potential, the efforts  
of large community of researchers, innovators, and industry 
participants is needed. Unfortunately, existing public clouds limit 
innovation and research in public clouds to the small number of public 
cloud providers.  

• Orran Krieger, research Professor of Computer Science,  
Boston University 
–  Founding Director for the Center for Cloud Innovation (CCI)  
–  Five years at VMware starting and working on vCloud 
–  Lead the Advanced Operating System Research Departmentat IBM T. 

J. Watson (K42) 
–  PhD and MASc in Electrical Engineering at the University of Toronto 

(Tornado) 
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!
!
Presentation%Title:%
Creating!an!Open!Cloud!Marketplace!
!
Abstract:%
Cloud!Computing!has!the!potential!of!impacting!all!aspects!of!society.!
If!it!is!going!to!achieve!its!potential,!the!efforts!of!large!
community!of!researchers,!innovators,!and!industry!participants!is!
needed.!Unfortunately,!existing!public!clouds!limit!innovation!and!
research!in!public!clouds!to!the!small!number!of!public!cloud!
providers.!!We!propose!an!alternative!model,!an!Open!Cloud!Marketplace!
(OCM).!!We!describe!this!new!model,!and!the!Massachusetts!Open!Cloud!
(MOC),!a!realization!of!this!model,!that!we!are!developing.!The!MOC!
will!be!a!collaboration!between!the!Commonwealth!of!Massachusetts,!
five!research!universities!(Harvard,!MIT,!BU,!UMass!and!Northeastern),!
the!Massachusetts!Green!High!Performance!Computing!Center!(MGHPCC),!
and!participating!technology!companies.!!!
!
Bio:%
Orran!Krieger!is!the!Founding!Director!for!the!Center!for!Cloud!
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Integration of Quantum Computing 
into High Performance Computing 

•  Integrating novel computing technologies: 
–  … D-Wave's approach to quantum computing including its operating 

principles, system architecture, evidence of quantumness, and report on 
our latest performance data…. then describe strategies for integrating 
our quantum processor into mainstream high performance computing 
systems.  

• Colin Williams, Director of Business Development & Strategic 
Partnerships at D-Wave Systems Inc.  
–  Explorations in Quantum Computing 
–  Edinburgh: developed an AI system for reasoning about the physical 

world via qualitative and quantitative differential equations.  
–  Xerox PARC: links between statistical physics and computer science, 

invented the theory of computational phase transitions, and applied it to 
understanding the deep structure of NP-Hard problems.  
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!
!
Presentation&Title:&
Integration!of!Quantum!Computing!into!High!Performance!Computing!
!
Abstract:&
In!this!talk!I!will!describe!D<Wave's!approach!to!quantum!computing!
including!its!operating!principles,!system!architecture,!evidence!of!
quantumness,!and!report!on!our!latest!performance!data.!In!particular,!I!
will!describe!D<Wave's!new!"Vesuvius"!512<qubit!quantum!processor!and!
describe!several!examples!of!computational!problems!we!have!mapped!to!
our!architecture.!I!will!then!describe!strategies!for!integrating!our!quantum!
processor!into!mainstream!high!performance!computing!systems.!As!our!
quantum!processor!is!naturally!well!suited!to!solving!discrete!combinatorial!
optimization,!machine!learning!and!artificial!intelligence!problems!the!talk!
should!be!of!broad!interest!to!computer!scientists,!physicists,!and!
engineers!with!interests!in!a!wide!range!of!application!areas.!
!
Bio:&
Dr.!Colin!P.!Williams!–!D<Wave!Systems!Inc.!!
Colin!is!Director!of!Business!Development!&!Strategic!Partnerships!at!D<
Wave!Systems!Inc.!–!the!World’s!first!quantum!computer!company!–!where!
he!works!with!corporate!and!government!clients!to!infuse!D<Wave!
quantum!computing!technology!into!their!products!and!services.!!
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PyLight, A Common Architecture for 
Composable Workflows to Facilitate 
Data Acquisition and Analysis at NSLS-II 

• Moving compute to the source: 
–  The tremendous volume of data generated from NSLS-II will require a 

real-time streaming analysis pipeline at the beamline to reduce raw 
data, perform data transformation and visualization right at the 
beamline, to assure the data quality control, and to provide feedback for 
experiment reconfiguration  

• Dantong Yu, Computer Science Group Lead, BNL 
–  high-speed network performance, network quality of service, cluster/

grid computing, information retrieval, data mining, database, and data 
warehouse  

–  ClusterTree: high-dimensional indexing algorithm using the semantics 
of datasets.  
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!
Presentation'Title:'
PyLight,!A!Common!Architecture!for!Composable!Workflows!to!Facilitate!
Data!Acquisition!and!Analysis!at!NSLSBII!
!
Abstract:'
The!tremendous!volume!of!data!generated!from!the!National!Synchrotron!
Light!Source!(NSLSBII)!will!require!a!realBtime!(inBsitu)!streaming!analysis!
pipeline!at!the!beamline!to!reduce!raw!data,!Perform!data!transformation!
and!visualization!right!at!the!beamline,!to!assure!the!data!quality!control,!
and!to!provide!feedback!for!experiment!reconfiguration.!
!
We!present!a!prototype!workflow!system!for!the!NSLSBII!beamlines!to!help!
users!easily!define!dataBprocessing!tasks!via!a!simple!web!interface,!to!
automate!task!management,!and!share!the!common!analysis!modules.!!Our!
proposal!has!two!objectives:!First,!the!proposed!workflow!system!simplifies!
assembling!the!entire!pipeline!for!reducing,!visualizing,!and!analyzing!onB
line!data,!Second,!it!automates!continuous!dataBstreaming!throughout!this!
pipeline!and!facilitate!decisionBmaking!and!experiment!steering.!The!


