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Plethora of Available Data 

3 

GGSN 

 
BSC 

Content 
Servers SMSC 

Data  
backbone 

MMSC AAA 

MSC 

 
RNC 

WAP 
Gateways 

SGSN 

Probe 

Customer 
Care 

VOIP device 

Handsets 

Netflow 

Business Intelligence 
Correlation 
Aggregation 
Integration 

 
Actionable Item(s) 

Real-time 

Hourly 

15 mins 

5 mins 

5 mins 

Large Quantity of Data 
Different “Chunks” 

Delayed/Incomplete Data 
 



Temporal Importance of Deciding and Acting 

• Benefits of Acting in Real-Time 
• Pro-active: Resolve issue before customer is impacted 

(or notices impact) 
• Reactive: Restore service minimizing MTTR 

 
• Cost of Acting 

• Cost of Labor 
• If it’s not broke – don’t break it 
• Human Life  (Tactical Environment)  

 
• Deciding on Incomplete Data? 
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Probabil istic View – Fault or Performance? 
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Probabil istic View Fault 
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36% Interface Failure 

52% Antenna Failure 



Analyzing Incomplete Data 

• Hybrid approach that combines abductive 
reasoning and probabilistic inferencing 
techniques  

• Abductive reasoning can be used to 
generate hypotheses about events 

• However incomplete data may result in insufficient information being 
available for the abduction process to arrive at a conclusion  

• Probabilistic inferencing using Bayesian 
networks provides a powerful tool for 
distributed inferencing  

• A Bayesian network is a directed acyclic graph (DAG) comprised of nodes and 
arcs  

• Nodes represent random variables and directed arcs between pairs of nodes 
represent dependencies between the random variables.  
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Adding Probabil istic Determination 
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Wireless Operator Example 

• Rule Result(s) Self Score based on Probability 
• Able to drill down on Rule Results to see how probability was 

derived  
• “Crowd-Sourcing” by Allowing Rating Rule Results 
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How Complete is the Data? 
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Create Ticket Dispatch 



Conclusions 

A Good Decision is based on knowledge and not on numbers 
 Plato 
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