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Data-driven  
Knowledge Discovery 

diNo Mission 
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in Big Data 



Big Data 

• large scale data 

• streaming data 

• heterogeneous data 

• private data 

• uncertain data 
 

  confluence of all the above! 
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Our Work 

• large scale data 

• streaming data 

• heterogeneous data 

• private data 

• uncertain data 
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scalable indexing and mining of massive data series 
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Data Series 

Sequences of points ordered over a dimension 

Time 
Position 
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v1 
v2 

… 

sequence dimension 

x1 
x2 

… 

xn 
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Examples 

Neuroscience Data (fMRI) 

Financial Data 

Health Data (ECG) 

Time 
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By Prof. E. Keogh  

Shapes 
Schinnerer  et al. 

Astronomical data 

Examples 
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Text Data 

By Prof. E. Keogh  

Examples 

Genome Data 

Position 
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Data Series Analytics 

Similarity 
Search 

Classification 

Clustering 
Outlier 

Detection 

Frequent 
Pattern 
Mining 

Themis Palpanas - November 2015 13 



Data Series Analytics 

Similarity 
Search 

Classification 

Clustering 
Outlier 

Detection 

Frequent 
Pattern 
Mining 

Themis Palpanas - November 2015 14 

Query 
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Query 

Similar 

objects 

DB 

HARD, because of very high dimensionality! 

each data series has 100s-1000s of points 
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Query answering process 

data-to-query time  query answering time 

Query Answering Procedure Data Loading Procedure 

Answers 

we have proposed the  

state-of-the-art  
solutions for both problems! 

Data Series  
Database 

Data Raw data 

Queries 
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Traditional Approaches 
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complex analytics in hours/days…  
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Data Series Indexes: iSAX2+, ADS+ 
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complex analytics in minutes/seconds!  



Conclusions 

 

• work on techniques and algorithms for  
 

▫ online processing and complex analysis of streaming data 

 

▫ efficient identification of interesting patterns hidden in 
huge volumes of data 

 

 

       open to collaborations! 
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Current and Past Collaborations 

 Infrastructure Monitoring 

 analysis and mining of hardware 

and software infrastructure for 

health monitoring 

 with Facebook 

 Human Behavior Patterns 

 identification of different social 

groups, and analysis of their 

macro- and micro-patterns of 

behavior 

 with IBM Research, Telecom 

Italia 

 Human Brain Activity 

 analysis of fully-detailed 

neurobiological data for explaining 

brain functions 

 with CIMeC 
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 Green Manufacturing 

 analysis and optimization of 

manufacturing processes for 

energy savings 

 with SAP, Intel, Volvo 

 eCrime 

 identification of fraudulent activities 

related to the telecommunication 

industry  

 with Telecom Italia, Vodafone, 

Wind 

 World Sentiments and Opinions 

 analysis of aggregate sentiment for 

different social groups, role of 

media in public sentiment 

 with Hewlett-Packard Labs 



 

thank you! 
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