
DISTRIBUTED RESEARCH ON EMERGING APPLICATIONS & MACHINES
dream-lab.in | Indian Institute of Science, Bangalore

DREAM:Lab

Scaling from Big Data to Fast Data
Emerging Challenges from 
eScience and eEngineering

DREAM:Lab

©Yogesh Simmhan, 2013
This work is licensed under a Creative Commons Attribution 3.0 Unported License. 

http://creativecommons.org/licenses/by/3.0/


DREAM:Lab

How do you react when the 
next big thing is here?
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Bah, humbug!
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“Big Compute, Big Data, Big Science”†
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Easing into eScience
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The Obligatory 3D’s
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Volume | Pan-STARRS Sky 
Survey, 2008
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Pan-STARRS Sky Survey
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HW & DB Architecture
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Scientific Data Ingest Pipeline
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Transactional ETL Workflows
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WF Recovery Baked into Design
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Using Provenance for Resilience

•

•

•

•



DREAM:Lab

Velocity | The Los Angeles 
Smart Grid, 2011
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Smart Grids: The
Cyber Physical Sys.
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Dynamic Demand Response (D2R)
Reduce consumer demand for electricity during periods 

of peak usage to relieve stress on power grid
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Information Integration of Big Data
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Elastic Scaling Up & Out on VMs
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Runtime Adaptation QoS Trade-off
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Semantic CEP for D2R
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SELECT  ?event
FROM OPCStream
WHERE {?event  evt:hasEventSource ?src . 
?src ee:hasLocation ?loc . 
?loc rdf:type bd:Office .
?src rdf:type ee:AirflowSensor .
?event.value > 200 }



DREAM:Lab

Variety | Computational 
Biology, etc., 2013
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Graph Collections in Systems Bio.
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Recurrent 
Patterns
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Time-series 
Graphs

Distributed 
Storage

Composed 
Analytics

Dynamic & Timeseries Graphs
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GoFFish Software Platform
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Sub-graph centric programming
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Results vs. Apache Giraph
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To Conclude
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