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Refresh: MPLS-Based HSDN Design Requirements 
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HSDN – One Fundamental Abstraction for Both Forwarding and Control 
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Forwarding Plane Control Plane 

One Consistent Abstraction Paradigm 

 
 

à “Infinite” Horizontal Scaling 

•  Divide and conquer 
•  Keep all domains balanced and small 
•  Locally minimize network state 
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The two fundamental properties of HSDN 

•  All pre-established 

•  entire paths 

5 

HSDN achieves massive scale using surprisingly small forwarding tables 
while supporting both ECMP load balancing and any-to-any end-to-end TE  
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TO SERVER 37 in UP2,4,28
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IP Lookup,  
Push PL0, 
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HSDN Label Stack 
3 Path Labels 
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Outer Label 

UP0 Destination ID (DID) UP0 Path ID (PID) 

MSB LSB d0 bits 20-d0 bits 

UP1 Destination ID (DID) UP1 Path ID (PID) 

MSB LSB d1 bits 20-d1 bits 

UP2 Destination ID (DID) UP2 Path ID (PID) 

MSB LSB d2 bits 20-d2 bits 

Path Label 0 (PL0) Path Label 1 (PL1) Path Label 2 (PL2) VN Label (VL0) 



HSDN Control Plane 
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HSDN scales to tens of millions of underlay network endpoints with small LFIBs 

Number of Server endpoints Max LFIB size  
ECMP only (No TE)  

Max LFIB size 
ECMP and TE Concurrently  

3 M ~ 1K < 14K 

10 M < 2K < 24K 

40 M < 3K < 36K 



Next Steps 
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