
Social	
  Challenge	
  4	
  of	
  H2020	
  program	
  of	
  EU:	
  "Smart,	
  Green	
  and	
  Integrated	
  Transport“	
  

Approach:	
  ”Bridging	
  the	
  gap	
  between	
  
formal	
  methods	
  and	
  real	
  problems“	
  

A	
  system	
  for	
  dynamic,	
  on-­‐demand	
  processing	
  of	
  distributed	
  
data	
  streams	
  processing	
  

Other	
  ApplicaGon	
  Areas:	
  	
  
Integra(ng	
   simula(on	
   codes	
   across	
   distributed	
   networks,	
   Remote	
   surveillance	
   and	
   data	
  
fusion,	
   Earth	
  Observa(on	
   systems	
  data	
  analysis,	
  Next	
  Genera(on	
   (Genomic)	
   Sequencing,	
  
Social	
  Media	
  data	
  analysis,	
  etc.	
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The COS2MO1 vision  
Construction of Data Streams Applications 
from Functional, Non-Functional and Resource Requirements 
for Electric Vehicle Aggregators  

Technical	
  Challenge:	
  ”ConGnuous	
  Data	
  
Stream	
  Real	
  Time	
  Processing	
  ApplicaGons“	
  

•  Why	
  go	
  Electric?:	
  (1)	
  Climate	
  change,	
  air	
  quality	
  (2)	
  Jobs,	
  	
  (3)	
  Foreign	
  oil	
  dependency,	
  and	
  (4)	
  	
  Energy	
  costs	
  
•  TradiEonal	
  Grid	
  become	
  Smart	
  Grid:	
  Overlapping	
  of	
  Electrical,	
  TelecommunicaEons	
  and	
  Intelligence	
  	
  infrastructures	
  
•  Uncontrolled	
  charging	
  of	
  EVs	
  will	
  overload	
  the	
  grid	
  
•  An	
  aggregator	
  is	
  defined	
  as	
  the	
  actor	
  who	
  controls	
  the	
  	
  process	
  of	
  charging	
  an	
  EV	
  
•  It	
  involves:	
  Demand	
  forecast	
  methods,	
  state	
  esGmaGon	
  techniques	
  and	
  	
  real-­‐Gme	
  monitoring	
  

HTC:	
  Grid,	
  Clusters	
  
HPC:	
  Supercomputers	
  

Cloud:	
  elastic	
  provisioning	
  	
  

Buffers	
  

Regula(on	
  Element	
  

Regulate	
  the	
  
data	
  injecEon	
  
rate	
  into	
  the	
  

processing	
  units	
  	
  

Resources	
  
Management	
  

Swapping Station 	
  

Supermarket 
Leisure centers	
  

Offices 

Residential Aggregation Commercial Aggregation 

EV	
  AGGREGATOR	
  EV	
  Load	
  	
  
ForecasEng	
  

EV	
  Load	
  	
  
ForecasEng	
  

Individual	
  
EV	
  model	
  

Aggregated 
EV model 

Transformer 
loading 

Maximum 
Transformer 
Loading 
(~38KW) 

Available  
capacity 

Without	
  EVs	
   With	
  EVs	
  

O
ve
rlo

ad
	
  

 Different needs, same expectations 
•  Preserving QoS applications on Shared 

Distributed infrastructures 

•  Expressing scalable solutions on 
heterogeneous infrastructures. 

•  Processing huge volume of data 
online 

•  Parallel processing of data 
•  Scaling data storage, network and computing 

resources 
  

  

1.   Methodology	
  for	
  the	
  development	
  of	
  ConEnuous	
  
Data	
  Stream	
  Processing	
  ApplicaEons	
  

2.   Executable	
  specificaGon	
  language	
  across	
  all	
  
soWware	
  architecture	
  levels	
  	
  

3.   Analysis,	
  design	
  and	
  development	
  of	
  a	
  proof	
  of	
  
concept	
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Adapters+Meta-Scheduler 
•  Web Services 
•  Cluster, Grid, Cloud 

Service Oriented Architecture


Infrastructures


Parallel Infrastructure


In	
  collabora@on	
  with	
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