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Diagram for SAGE video streaming to ATS 
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UvA Testbed 

Congestion introduced in the network with multiple PBT  
paths carrying streamed SHD Content 
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Experimental Data 
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Network Description Language 

Object Subject 
Predicate 

•  From semantic Web / Resource Description Framework. 
•  The RDF uses XML as an interchange  syntax. 
•  Data is described by triplets: 

Location	
 Device	
 Interface	
 Link	

name	
 description	
 locatedAt	
 hasInterface	


connectedTo	
 capacity	
 encodingType	
 encodingLabel	
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Activities 

• RDF Infrastructure 
•  Integration of NDL and Fenius 
• Cooperation with ESnet on 

OSCARS 
• Standardization 



NDL and Fenius 

 Fenius  
 is about inter-domain provisioning 
 does not do topology exchange 

 New GLIF Task-Force 
 Distributed Topology Exchange (DTOX) 



Standardization 

 NML is slowly progressing 
 Schema Document 

 NSI is working frantically 
 Terminology Glossary 
 Architecture Document 
 NSI Protocol Document 



Topology Aggregation 
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The Problem 
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Another one  

A 

F G 

C B 

D 

H 

I want AD and BC	

Success does not even depend on the order!!!	


E 

I J 

K L 

Wouldn’t it be nice if I could request [AD, BC, ...]	




NDL + PROLOG 

• Reason about 
graphs	


• Find sub-graphs 
that comply with 
rules 	


Research Questions:	

• order of requests	

• complex requests	

• usable leftovers	




Multi-domain 2-layer networks 



Multi-domain 2-layer networks 

Projection algorithm 

• BA-algorithm to generate a graph for each domain 
• Project random nodes onto WDM layer 
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Multi-layer Network PathFinding 

Prolog rule:    	

linkedto( Intf1, Intf2, CurrWav ):- 	
 	
%-- is there a link between  Intf1 and Intf2 for wavelength CurrWav ? 	

    rdf_db:rdf( Intf1, ndl:'layer', Layer ), 	
 	
%-- get layer of interface Intf1  Layer	

    Layer == ‘wdm#LambdaNetworkElement', 	
%-- are we at the WDM-layer ?	

    rdf_db:rdf( Intf1, ndl:'linkedTo', Intf2 ), 	
 	
%-- is Intf1 linked to Intf2 in the RDF file?	

    rdf_db:rdf( Intf2, wdm:'wavelength', W2 ), 	
%-- get wavelength of Intf2  W2	

    compatible_wavelengths( CurrWav, W2 ). 	
%-- is CurrWav compatible with W2 ?	

linkedto( B4, D4, CurrWav ) is true for any value of CurrWav	

linkedto( D2, C3, CurrWav) is true if CurrWav == 1310	
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Path between interfaces A1 and E1 ? 	




Path between interfaces A1 and E1:	

    A1-A2-B1-B4-D4-D2-C3-C4-C1-C2-B2-B3-D3-D1-E2-E1  	
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Multi-layer Network PathFinding 

Scaling: Combinatorial problem  	




#Domains 
(#Ether:#WDM) 

(<#Intf>)(<#Adap>) 
Prolog time [ms] 

µ(σ) 

Timeouts Success  
% 

3 (9:6)(55)(11) 20(4) 0 100 

4 (48:32)(377)(73) 2620(8245) 74 92.6 

4 (96:64)(771)(147) 6592(11802) 207 79.3 

3 (9:6)(55)(11) 20(4) 0 100 

4 (48:32)(377)(73) 1303(5052) 22 97.8 

4 (96:64)(771)(147) 3910(10045) 51 94.9 

3 (9:6)(55)(11) 20(4) 0  100 

4 (48:32)(377)(73) 755(3210) 8 98.9 

4 (96:64)(771)(147) 3240(9052)  38 96.1 

DFS path constraints: 
Number of 

 different  
wavelength 

No max 
#wav 

#wav ≤3 

#wav ≤2 

 Prolog pathfinding results 



#Domains 
(#Ether:#WDM) 

(<#Intf>)(<#Adap>) 
Prolog time [ms] 

µ(σ) 

Timeouts Success  
% 

3 (9:6)(55)(11) 20(4) 0  100 

4 (48:32)(377)(73) 755(3210) 8 98.9* 

4 (96:64)(771)(147) 3240(9052)  38 96.1* 

Projection: A->B 

Projection: first of A->B and B->A 

Parallel calls:  A->B  and  B->A 

3 (9:6)(55)(11) 19(1) 0  100 

4 (48:32)(377)(73) 144(486) 0 100 

4 (96:64)(771)(147) 601(2722)  2 99.6* 

#wav ≤2 

#wav ≤2 

*false negatives also taken into account 

Prolog pathfinding results  



How  random are Projection-algorithm networks? 

Input parameters: 
 1) Number of domains, number of devices per domain 
 2) Ratio of Ethernet-devices over WDM-devices per domain 
 3) Distribution of wavelengths 

Data set: 
50 graphs for each topology 
20 random <src,dst> pairs for each graph 

Input parameter: 
(#dom, #nodes/dom): (3,5), (3,10), (3,20), (3,40), (4,5), (4,10), (4,20), (4,40) 
 #nodes/dom, ratio): (5, 3:2), (10, 6:4) , (20, 12:8), (40, 24:16) 
Draw random wavelenghts and assign to random group of 4 adaptations 



We expect that Projection algorithm generates 
networks  that are more random than real 
networks if input parameters are not properly 
chosen. 

Nevertheless, with suitable constraints and 
parallel calls a performance > 99.6 % could be 
achieved by a Prolog DFS path finding algorithm 
for graphs up to 800 interface nodes. 

Study of real networks is needed to determine: 
•   The ratio of devices among layers 
•   The distribution of wavelengths 
•   Suitable constraints 

Conclusions 



RDF describing Infrastructure 

content 
content 

RDF/CG!
RDF/CG!

RDF/ST!

RDF/NDL!
RDF/NDL!

RDF/VIZ!

RDF/CPU!

Application: find video containing x, 
then trans-code to it view on Tiled Display 



Applications 
and Networks 
become aware 
of each other! 





Questions ? 


