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Functional Compostion Motivation 

Challenges of Todays 

Internet 

¤ Best-effort-Internet Transport 

 

¤ Ossification / New Sub Layers 

 

¤ No-Cross-Layer Information 

Exchange 

¤ Duplicated functions on different 

layers 

¤ No business model for network 

providers (tussles) 

 

Potential Benefits 

Functional Composition 

¤ Network composed based on 

application requirements 

¤ Architecture to facilitate integration 

(SOA approach) 

¤ functional blocks receive arbitrary 

data 

¤ No layers ï only required 

functional blocks used 

¤ Network providers can offer 

enhanced services on the path 
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Cross-Layer Composition 

 

 

 

 

 

 

 

 

¤ Same Approach, Same Problems, but different Scope 

Network 

Services 

Error Correction,  

Reliable Transport,  

Transcoding  

SOA Services  

(Web Services,  

Telecommunication Services,  

Business Processes)  
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Abstract View on Cross-Layer Composition 
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Cross-Layer Architecture ï Voice call Example 
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Service Broker 

¤Aware of available services 

Ámultiple instances of a service 

¤Chooses and composes most  

appropriate service instances based on 

ïPolicies (Network) 

ïUser profiles 

ïCross-Layer Monitoring 
 

Call Service 

Service Broker 

Authentication 

Security 

Service 

Cross-Layer 

Monitoring 
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Mediator 

¤Mediator between Network 

Composition and 

ÁService Broker 

ÁApplication - in case no broker required 

¤Information Exchange between 

Network and Service Level 
ïTranslation of Network Capabilities and 

Requirements 

ïRequirements transport to the network 

ïFeedback of the network to application 

¤Helps to decide where service is 

executed (e.g. encryption, transcoding, 

virus scan) 

 

 

Cross-Layer 

Mediator 

Service Broker 

Network 

Composition 
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Network Composition 

¤ composes dynamically network work-flow based on 

Á Application requirements 

Á Cross-Layer Monitoring  

Á Network constraints 

¤ signals work-flows to involved nodes for each flow 

Á combination of in-band /out-of-band signaling (application dependent) 

¤ nodes with FC execute work-flow 

 

Functional Composition  

Application 

Network 

Composition 

Functional 

Composition  

Functional 

Composition  

Application 

Cross-Layer 

Monitoring 
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Cross-Layer Monitoring 

¤ active and passive measurements on service and network level 

¤ supports composition with cross-layer monitoring data 

Á availability of services, nodes 

Á congestion of links 

Á CPU, RAM usage 

Á service connection statistics 

¤ cross-layer security level concept: 

Á aggregates security information from network and service level   

Á Network anomalies, Service Misuse detection (Toll fraud, SPIT) 

Á can be used as security service in service composition  

 

Cross-Layer 

Monitoring 

Security 

Service 
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Scenarios for Cross-Layer Composition 

 

 

1. Normal Call 

2. Emergency-Call (EC) 

Under Congestion 

3. Compromised 

host makes EC 
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