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Agenda 

ÅThe City University of New York 

ÅData intensive computing 

ÅData curation 
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CUNY-Background 

Å Established as the Free 

Academy ï 1847  

ï Economically 

disadvantaged and those 

precluded from attending 

the leading universities of 

the day because of 

ethnicity or gender. 

Å Today 

ï 24 institutions within the 

300 sq. miles of NYC 
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Å 280,000 students in degree 

programs 

Å 230,000 in non-degree 

programs 

Å 189 different languages 

spoken 

Å 42% first time college 

Å Alumni include: 

ï 12 Nobel Laureates 

ï 2 Fields Medal winners 

ï Jonas Salk (polio vaccine) 

ï Andy Grove  (Intel Corp) 

ï Robert Kahn (TCP/IP) 

ï Many Pulitizer Prize Winners 

 

November 1, 2011 
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Data Intensive Computing 
ÅTechnology enables the collection of unprecedented 

quantities of data 
ïMicroprocessors 
ïSensor systems/laboratory equipment 
ï Inexpensive memory 
ï Inexpensive storage devices 

ÅExamples 
ïLarge Hadron Collider 
ïEnvironmental sciences 
ïGenomics  
ïAstronomy 
ïetc. 

Å Increasingly, not just the physical sciences 
ïOften non-numeric/semantic data 
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Data Intensive Computing 

Å Example: City of New York 
ïGPS and fare tracking for 160 million taxi cab rides/year 
ïUp to 2.3 billion subway/bus rides per year 
ïEasypass toll tracking on tunnels/bridges, soon license plate tracking 
ïSolar mapping of the entire city at 1 cm resolution, energy 

consumption for 1 million buildings 
Åhttp://www.cuny.edu/about/resources/sustainability/solar-america/map.html 

ïAir quality 
ïSocial services, health services 
ïCriminal justice system 
ïReal estate 
ïEducation 
ïEtc. 

http://www.cuny.edu/about/resources/sustainability/solar-america/map.html
http://www.cuny.edu/about/resources/sustainability/solar-america/map.html
http://www.cuny.edu/about/resources/sustainability/solar-america/map.html
http://www.cuny.edu/about/resources/sustainability/solar-america/map.html
http://www.cuny.edu/about/resources/sustainability/solar-america/map.html
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άƳƛŎǊƻ-Ŏƛǘȅέ 

ÅStudies in autism and epilepsy 

ïPsychology Department, College of Staten Island-
CUNY 

ïNew York State Institute for Basic Research in 
Developmental Disabilities 

ÅCorollary study 

ïUnderstand behavior from the individual to 
societal ƭŜǾŜƭ ǳǎƛƴƎ άbŀƪŜŘ !ŦǊƛŎŀƴ aƻƭŜ wŀǘǎέ 

ïControlled experiments are possible 

ïFill in the gap 
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Naked Mole Rats  

Å East Africa  
Å Mammal, closest relative 

is porcupine  
Å One of only 2 eusocial  

mammalian species (both 
African Mole rats )  

Å Hierarchical society  
Å Lives >  30 years  
Å Cancer resistant  
Å Poor vision, but may 

navigate using magnetic 
fields  

Å Poikilothermic  
Å Lives under extreme 

hypoxia in rainy season  
 

Courtesy: D. McCloskey, Psychology, College of Staten Island, CUNY  

Å Each colony has a queen 
and breeding male  

Å Offspring will likely never 
reproduce (less than 5% 
chance)  

Å Males and females are 
barely distinguishable  

Å Communicate through 
chirps  

Å Have individual recognition  
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Society Structure  
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Mole Rat Laboratory  

ÅRFIDs imbedded 
in each mole  
ïTrack 

location/interacti
on  

ÅDNA 
ÅBlood chemistry  
ÅBrain structure  
ïMRI  
ïBiopsy  

ÅAudio surveillance  
ÅVideo surveillance  
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ñSocial Interactionò 

McCloskey,  Kress, Imberman,  Kushnir,  Briffa-Mirabella (2011). Proceedings of the 16th ACM 
SIGKDD (In Press).  
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Social Networking 
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Hippocampal slice electrophysiology 

400 ȉM  
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10 mV

20 msec

Epileptiform  activity in the hippocampus  

Epileptiform  activity in the hippocampus  
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ÅData collected is mainly semantic in nature 

ÅIncomplete data 

ÅNeed to extract meaning from unstructured data 
(audio/video etc) 

ïEntity extraction, automated tagging, text analytics 

ïNatural Language Processing Technologies  

ÅLimited software analysis tools 

ÅSearching for relationships 

ÅGraphs and combinatorics 

ÅLarge data, but also np-complete 

Issues 



Source: Andy Wilson, Sandia 

National Laboratory, 15 Sept 

2010 



Do We Need New HPC Algorithms? 
ÅGenerally involves analyses of non-numeric data 
ïNumber of combinatorial possibilities grows rapidly.  
ïFind in the data, meaningful relationships.  
ïConvergence tests when not evaluating all possible combinations 
ïTest for statistical significance--when the data is non-numeric? 

Å Application parallelism is abundant and asynchronous ς e.g., 
concurrent graph search 

Å If possible, equally effective faster methods (ensembles, neural 
networks, etc.) 

ÅGenerally more about reasonable/ appropriate answers than 
statistical provability 

ÅOften involves the use of incomplete data.  
ïHow does this affect the analysis process? 

 

Richard Murphy, Sandia National Laboratory, 15 September 2010 



Do We Need New HPC Architectures? 

ÅBuild a Bigger Computer with Better Algorithms 

ÅProblem is in N-space 
ïRequires Global Machine Reach (in communication and 

naming)  

ïGenerally extremely sparse problems with very little local 
work 

ÅDense techniques will not work  
ïThere is no hope for accelerators, GPGPUs, etc. ς Worry 

about how many GUPS your machine can sustain 

ÅEven a PGAS Load/Store architecture is probably 
insufficient 

Richard Murphy, Sandia National Laboratory, 15 September 2010 



Do We Need New HPC Architectures? 

ÅUS Department of Energy 

ïX-Caliber 

ïCray XMT 

ÅOthers? 

ïConvey 

ïET International, Inc. 

ÅIBM Cyclops-64 chipset-160 cores/chip 

ÅET Many-Core Software Systems parallel run-time 
execution model 



Large-Scale Graph Analytics:   
Use Cases, Target Audiences, and Knowledge 

Discovery Toolbox (KDT) Technology 

Aydin Buluc, LBL (abuluc@lbl.gov) 

John Gilbert, Adam Lugowski and Drew Waranis, UCSB ({gilbert,alugowski,awaranis}@cs.ucsb.edu) 

David Alber and Steve Reinhardt, Microsoft ({david.alber,steve.reinhardt}@microsoft.com) 
 
 



Graph Analytics 

ÅKnowledge Discovery Toolbox enables domain experts to 
deeply analyze large graphs quickly  

ÅGraphs arise from 
ïSocial networks (human or animal) 

ïTransaction networks (e.g., Internet, banking) 

ïMolecular biological interactions (e.g., protein-protein interactions) 

ÅMany queries are 
ïRanking 

ïClustering 

ïMatching 

ÅGraphs are not all the same 
ïDirected simple graphs, hypergraphsΣ ōƛǇŀǊǘƛǘŜ ƎǊŀǇƘǎΣ Χ 

Courtesy: Steve Reinhardt, 15 September 2010 



Use Cases 

ÅHomeland security / Understand roles of members of terrorist 
ƎǊƻǳǇǎ ōŀǎŜŘ ƻƴ ƪƴƻǿƴ ƭƛƴƪǎ ōŜǘǿŜŜƴ ǘƘŜƳ κ ά[ƻƻƪƛƴƎ Ƨǳǎǘ ŀǘ 
cell-phone communications, who are the ƭŜŀŘŜǊǎΚέ 

ÅLƴǘŜǊƴŀǘƛƻƴŀƭ ōŀƴƪƛƴƎ κ 5ŜǘŜŎǘ ƳƻƴŜȅ ƭŀǳƴŘŜǊƛƴƎ κ άCƛƴŘ 
instances of money being transferred at least 5 times and 
coming back to its sourceΦέ 

 

ÅCommon thread:  Enabling the domain specialist to analyze 
ƎǊŀǇƘǎ ŘƛǊŜŎǘƭȅ ƎŜǘǎ ǘƻ ǘƘŜ άǊƛƎƘǘέ ŀƴǎǿŜǊ ŦŀǎǘŜǊ ŀƴŘ Ǉƻǎǎƛōƭȅ 
at all 

 

 

Courtesy: Steve Reinhardt, 15 September 2010 



KDT Overview 

Å Target audiences 
ï Primarily, (non-graph-expert) domain specialists needing to analyze large graphs 

ï Secondarily, graph-algorithm researchers and developers needing access to highly 
performant scalable graph infrastructure 

Å Target use cases 
ï Broadly, problems needing  the detail of algorithms that traverse the graph extensively 

ï Social-network-based ranking and search 

ï Homeland security 

Å Current practicalities 
ï Python interface layered on Combinatorial BLAS 

Å Delivers full scaling of CombBLAS with negligible Python overhead 

ï v0.2 release expected in August  

ï Open-source code available at kdt.sourceforge.net  under New BSD license 

Courtesy: Steve Reinhardt, 15 September 2010 



Large Graphs / Hairballs 

Wikipedia cross-links 
urbagram.net  

metabolic network 
di.unipi.it  

Protein-protein interaction  
network      estradalab.org  

Social network       
f msasg.com  


