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Streaming data analysis challenges

Hi h l d t t• High volume data streams are 
constantly generated.

T diti l d t di h i
Sensors

• Traditional data encoding scheme is 
inefficient.

• Need a new solution to handle
Multimedia

• Need a new solution to handle 
incremental clustering.
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Distributed data stream mining with 
Piranha
 Piranha utilizes distributed and parallel data 

clustering to process data streams.

 Piranha applies a novel data encoding scheme, 
Term Frequency-Inverse Corpus Frequency (TF-
ICF)ICF).

 Piranha handles incremental clustering using a 
threshold-based solutionthreshold-based solution.

3 Jiao_Knowledge_SC07�



headnodeheadnode

worknode
worknode worknode worknodeworknode worknode

4 Jiao_Knowledge_SC07�



5 Jiao_Knowledge_SC07�



6 Jiao_Knowledge_SC07�



7 Jiao_Knowledge_SC07�



Effect: Gas

Modeling the impact of policies
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Breakthrough—bioinspired 
distributed solution 
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Ant colony optimization
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333

Bi d fl ki d lBird flocking model

9 Jiao_Knowledge_SC07�

Alignment Separation Cohesion



Multiple species flocking (MSF) 
document clustering

Alignment Separation          Cohesion
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Category/topic
Number 

of 
articles

1 Airline safety 10

2 China and spy 
plane and captives 4

The clustering results of K-means, 
ant clustering and MSF clustering 
algorithm on synthetic and 
document datasets after 300 
iterations

3 Hoof and mouth 
disease 9

4 Amphetamine 10

5 Iran nuclear 16

6 North Korea and 
nuclear capability 5

te at o s

Algorithms
Average 
cluster 
number

Average
F-measure 

value

Synthetic 
dataset

MSF 4 0.9997

K-means 4 0.9879

7 Mortgage rates 8

8 Ocean and 
pollution 10

9 Saddam Hussein 
and WMD 10

10 Storm Irene 22

dataset

Ant 4 0.9823

Real 
document 
collection

MSF 9.105 0.7913

K-means 11 0.5632

Ant 1 0.1623
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11 Volcano 8

The document collection dataset



Summary

 Current technology cannot solve emerging 
national challenges.

 Intelligent software agents are a significant 
breakthrough technology.

 Results indicate high potential to help solve 
these national challenges.

 We have a progression of significantly 
successfully deployed agent systems and 
research to our credit.research to our credit.
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