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Edge Fabric’s Behavior in Production

Edge Fabric entered production in 2013 
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bjective: Prevent circuit congestion
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Evaluating Congestion Avoidance
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Does Edge Fabric keep circuit utilization at prescribed threshold?
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Edge Fabric prevents packet loss 
w

hile keeping circuit utilization high

Yes.

Yes.

Does Edge Fabric prevent circuit congestion and packet drops?

Does Edge Fabric keep circuit utilization at prescribed threshold?

Evaluating Congestion Avoidance
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routers

via M
PLS/DSCP/GRE 

"send via circuit X"

Packet

X

Key Challenge: Synchronization 
Routing state m

aintained across all hosts Y

Today: Edge-based routing 
O

verrides enacted by routers at edge 
Hosts signal priority per packet  

decisions

servers

Edge Fabric

routers

hint via DSCP 
“video traffi

c”

Packet

XY

N
o host synchronization required 

Flexible w
ith DSCP signaling, fallback to BGP
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ost-based routing

Evolution: Enacting Decisions
Today: Edge-based routing

Both provide the capabilities w
e w

ant today
Preventing congestion, incorporating advanced policy, 
application-specific and perform

ance-aw
are routing

O
perational sim

plicity
Ease of deploym

ent

Edge-based is best aligned w
ith our design priorities
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N
o visibility past 
netw

ork edge

Transit Provider

Internet Exchange Point

Private Peer

ISP X 
Users

Lack of visibility exists across interconnection types
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Prefix traffi
c rates

Route perform
ance m

easurem
ents

40 Gbps

1 Gbps

Circuit capacities

Edge Fabric

Don’t know
 beyond edge

Cross traffi
c beyond edge

M
ust infer congestion from

 perform
ance m

easurem
ents 

Exam
ple challenge: Latency increase due to path change, or congestion?

Candidate Signals
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Reacting to Congestion Beyond O
ur Edge

Evolution and O
ngoing W

ork

How
 M

uch Traffi
c to Shift?

Continuously probe for capacity 
Discover via trial and error

Interactions w
ith O

ther Networks

O
thers m

ay respond to congestion signals 
O

scillations between networks
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BGP does not consider dem
and, capacity or perform

ance
Problem

 has been around for a decade.

Scale of connectivity, traffi
c, and Q

oS dem
ands 

brings new
 challenges and opportunities

W
hat’s New

?
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Conclusion
objective

deliver traffi
c w

ith the best perform
ance possible

challenge
BGP does not consider dem

and, capacity or perform
ance

W
ith Edge Fabric, we sidestep BGP's lim

itations 
by shifting control from

 routers to softw
are

result
m

ore effi
cient network, better perform

ance for our users
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