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Policy Aware Routing – Middlebox Traversal

• Firewal l ,  load balancer,  int rusion and det ect ion syst em

• Dat a cent er and wide area net works
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Software Defined Network – Flow Scheduling

• Policy lookup

• Flow st eering

• Rout e inst al lat ionRout e inst al lat ion
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Problem Statement

1. Of f l ine net work planning problem:  Given t he locat ion of  

t h iddl b d j t d t f f i d t i i f t ht he middleboxes and proj ect ed t raf f ic,  det ermine if  t here 

is enough capacit y in t he net work t o access t he middlebox

funct ions.

2 Online t raf f ic st eering problem: When a f lo has t o be2. Onl ine t raf f ic st eering problem:  When a f low has t o be 

inst ant iat ed in t he net work,  t he SDN cont rol ler f inds a 

physical pat h for t he current  request  t hat  permit s as many 

fut ure f lows t o be inst ant iat ed in t he net work as possible.  
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General Methodology Description

• Linear programming (exponent ial)

• Primal-dual FPTAS (it erat ive)

• Find t he short est  pat h p for demand d under t he current  lengt h syst em le;

• Allocat e f low• Allocat e f low .

• Augment  t he lengt h of  arcs e on pat h p by .
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SPAR: Sizing Policy Aware Routed Networks

• Policy aware short est  pat h (segment +APSP+assembly)

• Lazy dual updat e

• Perform one pass of  APSP for al l  demands and segment s;

• Delay updat e unt i l  al l  pol icy aware short est  pat hs are found and al locat ed.
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COATS: Competitive Online Algorithm for Traffic Steering

• Tasks wit h f init e durat ions

L h i• Lengt h syst em set t ings
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• Graph Layering Approach



Simulation Results

• Fat Tree + ISP net works

• SPAR & COATSSPAR & COATS
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Conclusions

• We have developed a FPTAS,  SPAR,  t o solve t he of f l ine 

net working problem for pol icy aware rout ing Lazy dual updat enet working problem for pol icy aware rout ing.  Lazy dual updat e 

is of  independent  int erest  and can be used for ot her const rained 

rout ing problems.

• We have also developed a log-compet it ive algorit hm,  COATS,  t o 

solve t he onl ine t raf f ic st eering problem.  Tasks wit h f init e 

durat ions are t aken int o account as in real syst emsdurat ions are t aken int o account ,  as in real syst ems.

• Simulat ion result s in bot h dat a cent er and ISP net works show 

t hat our proposed algorit hms work very wel l .t hat  our proposed algorit hms work very wel l .

• Fut ure work:  furt her exploit  t he chal lenges in pol icy aware 

rout ing and how t hey af fect  net work design and management .
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