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Desiderata: fast network update to the 
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Dyonisus: centralized	  synchronization	  
scheduling	  computation
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Central	  controller	  role:
1. detects	  flow	  dependencies
• constructs	  a	  dependency	  graph

2. computes	  flexible	  scheduling
• partial	  order	  of	  update	  operations
• if	  there	  is	  enough	  spare	  capacity,	  most	  of	  the	  updates	  can	  

be	  performed	  	  in	  an	  arbitrary	  order
3. sends	  scheduling	  to	  the	  switches
• only	  once

Ez-segway
the controller perspective 
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Central	  controller	  role:
1. detects	  flow	  dependencies
• constructs	  a	  dependency	  graph

2. computes	  flows	  partial ordering
• assign	  priorities	  to	  flows
• scheduling	  to	  the	  switches
• only	  once
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the controller perspective 



Assignign flow priorities
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Switches	  role:
• coordinate	  with	  neighbors
• combine	  local	  and	  global	  (pre-‐computed)	  information	  to	  

perform	  the	  update
• Perform	  an	  update	  operations	  only	  if	  
• i)	  there	  is	  enough	  spare	  capacity
• ii)	  the	  update	  operations	  will	  not	  prevent	  any	  higher-‐

priority	  update	  that	  is	  still	  not	  executable	  

Ez-segway:
the switches perspective 
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Switches	  role:
• coordinate	  with	  neighbors
• combine	  local	  and	  global	  (pre-‐computed)	  information	  to	  

perform	  the	  update
• perform	  an	  update	  operations	  only	  if	  
• i)	  there	  is	  enough	  spare	  capacity
• ii)	  the	  update	  operations	  will	  not	  prevent	  any	  higher-‐

priority	  update	  that	  is	  still	  not	  executable	  

Ez-segway:
the switches perspective 



Enforcing priorities
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Large-scale simulations
ez-‐segway:	  	  	  switches	  	  	  coordinate	  	  the	  update
centralized:	  controller	  coordinates	  the	  update

Measure:	  total	  update	  time

Setting:
• 6	  real	  topologies	  from	  RocketFuel
• link	  capacities:	  1…100	  Gbps
• controller	  placed	  at	  centroid	  
• gravity	  traffic	  model

• shortest-‐path-‐via-‐random-‐node
• updates	  triggered	  by	  link	  failures
• 10	  executions	  per	  topology



Update time comparison [ms]

Completion	  time	  reduced	  by	  15%-‐50%

Abovenet 25% Abovenet 75% Ebone 25% Ebone 75% Exodus 25% Exodus 75% Sprint 25% Sprint 75% Telstra 25% Telstra 75% Tiscali 25% Tiscali 75%

0

200

400

C
en

tra
liz

ed

ez
−S

eg
w

ay

C
en

tra
liz

ed

ez
−S

eg
w

ay

C
en

tra
liz

ed

ez
−S

eg
w

ay

C
en

tra
liz

ed

ez
−S

eg
w

ay

C
en

tra
liz

ed

ez
−S

eg
w

ay

C
en

tra
liz

ed

ez
−S

eg
w

ay

C
en

tra
liz

ed

ez
−S

eg
w

ay

C
en

tra
liz

ed

ez
−S

eg
w

ay

C
en

tra
liz

ed

ez
−S

eg
w

ay

C
en

tra
liz

ed

ez
−S

eg
w

ay

C
en

tra
liz

ed

ez
−S

eg
w

ay

C
en

tra
liz

ed

ez
−S

eg
w

ay

U
pd

at
e 

tim
e 

[m
s]

Approach
Centralized
ez−Segway



Summary
ezSegway design
• Control	  plane computes	  flows	  partial	  ordering
• Data	  plane coordinates	  the	  update

Better	  performance:	  Speeding	  up	  the	  update	  (up	  to	  2x)

Ongoing	  work:
• Mininet evaluation
• Feasibility	  check	  on	  Centec switch	  
• Formalization	  


