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Recall Model of Flow Transformation 
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Does Convolution-Form still apply 

to the end-to-end analysis? 
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End-to-End Analysis 

 To preserve convolution-form: commutation 
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“On Expressing Networks with Flow Transformations in Convolution-Form,”  

by Florin Ciucu, Jens Schmitt, Hao Wang, INFOCOM 2011 
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A Case of Flow Transformation - Loss 

 Review 

 

 

 However, sometimes the flows are of packets with variable 

lengths and hard to know the scaling information of each bit 
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More realistic to know the scaling information of each packet! 
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Use packetizer + define packet scaling element 
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Packet Scaling Element 
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Model with Packetizer and Packet Scaling 

 

 
 

 

 

 

 

 Challenges 

Commutation to reserve convolution-form 

Dynamic server of service with packetizer SL 

MGF bound of scaled process 

Capture randomness from packet process 

 

6 

Fluid  

Arrivals 
S1 PL

 PL
 S2 X PL

 
… 

S1
L:node 1 S2

L:node 2 transcoder 

D DX 
X’ 

transcoder SrcPktizer 

S1 PL
 X 

HD 

PBPBBI 

B 

B 

PBPI 



A Network Calculus Modeling Flow Transformations with Variable Packet Lengths 

An Approach 

 Commutation 

 

 

 

 

 

 A packetized server SL consists of a dynamic server S and a 

packetizer PL.  
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End-to-end Delay: Two Nodes Case (1) 
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End-to-end Delay: Two Nodes Case (2) 
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End-to-end Delay: N Nodes Case 
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Some Thoughts 

 Heterogeneous packetizers 

Bit delay, dynamic packetized server, packet scaling to bit scaling 

 

 

 

 Consider the packet distribution in flow transformation 

Tail bound adapted for analysis with packet distribution but not for 

scaling element  

         Capture the scaling information in form of tail bound instead of 

MGF bound 

 Without packetizers, still packet scaling 

 Packet scaling information harder, then bit scaling 
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Conclusion 

 Model flow transformation with “bit”-level scaling element 

 

 Model flow transformation with variable packet lengths 

Motivation 

Definition of packet scaling element 

Commutation 

 

 End-to-end delay analysis under simple assumptions 

 

 Some thoughts  
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Thank you! 

Questions, comments, … 
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