Big Data: Data Science Research and Education
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Data Science Challenge: Solutions that use extant
hardware and leverage open source software
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Data Science Opportunity: Enable Novel

Applications
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Machine Learning for Spatio-temporal Datg

(Wlth Rangarajan) Semi Supervised
i _ _ Learning for Expert
Remote Sensing for Climate Modeling In the Loop

Physics-based feature detectors for * Expert labels a small
CFD applications fraction of the data

* Construct graph to

Terabyte Size

Dataset per propagate labels

Simulation

e Label prediction —
weighted combination
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x
2 ;ag
xX
2 *
x X X
1! b X o
) r":
"iaw SR
' .8
O ~ =S
' AREE

x
J
) » By
S
P _ 9
0
N
3

Machine learning Physics-based

t 5

o glw

) N

OhElg b '.’.'5\ A

SRV . o

-
o




Understand Relationship between Aging, Mobility
and Physical Activity (Manini)
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Modeling Mobility Behavior

(with Helmy)

User Internet Information:

1. Spatial and location-based

information (buildings)

2. Temporal information (Sessions

times and duration)

3. Interest-based information (web

domains visited)

4. Load and traffic information (flow

rate and packet rate)

Hierarchical Clustering
Change Detection

Table 1. Netflow sample

Terabytes per week

Source E T E
pitsh Timestamp Source TP Dest IP Dest Port § E ToS |< g Flf'w
Por g2 23 | size
0618.00:00:07.184 0618.00:00:07.184 128.125.253.143 33 207.151.245.121 64209 17 0 1 469
0618.00:00:07.184 0618.00:00:07.472 207.151.241.60 52759 74.125.19.17 80 ] 0 4 | 1789
0618.00:00:07.188 0618.00:00:07.188 19319829 31676 207.151.238.90 43798 17 0 1 103




Real Time Change Detection using Synthetic
Aperture Radar (with Sahni)
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Streaming
Devices Multiprocessors
SMs
(GPUS) ( ) Velocity: 1 Gigabyte

per second
. Tiled data decomposition used to facilitate Limited Energy

parallelism between GPUs, and also within the GPU.
o Throughput on cluster of 10 Tesla C2050s: 120 Gflop/s per GPU.



Hardware Software Co-design for Exascale
Simulation (with Balachandar et. al.)

Terabyte to Exabyte
Size Dataset per
Simulation
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Energy Minimization for Mobile Bigdata
(with Mishra)

4 feasible objective
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Data Science Curriculum (with Rangarajan and Wang)
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Curriculum Design

underway




