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Being Open:

Facebook and Its Edge
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15% of global egress
IS already IPv6

more than 2 Billion Users




Our edge connects to the world

2 Billion
People

P



What is Facebook?

°* dynamic
 newsfeed
 likes

» status updates

* static (Y~ <) B
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International RTT
circa 11/2011
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Asia -> Oregon
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TCP Connect: 150ms




HTTPS Asia -> Oregon

75ms

SYN

SYN+ACK
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ClientHello

ServerHello
ChangeCipherSpec
ChangeCipherSpec
M
HTTP 1.1
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Asia -> Oregon
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TCP Connect: 30ms
SSL Session: ??
HTTP Response: ??



HTTPS Asia -> POP -> Oregon

15ms 60ms

GET

HTTP 1.1 200




Asia -> Oregon
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TCP Connect: 156mms 30ms
SSL Session: 450ms 90ms
HTTP Response: 680ms 240ms




‘?r'/ Caches

Static Objects: Videos, Pictures
Cachefill from PoP
Dynamic still served from PoP

‘ . :FCP Connect: 1508ms 36ms 10ms
SSL Session: 458ms 98ms 30ms
. HTTP Response: 600ms 240ms 40ms




“Wow, ltaly is
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Evolving beyond BGP



Global BGP routlng




hich PoP Is best?

Considerations:

* Closest Edge to user




Sonar: Measuring “closeness’
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Global controller architecture

capacity



Global controller architecturentmet
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Global controller in action

User Demand

7y eeT——— Capacity
’ Controlled
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But what about BGP & targeting?
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Metro-level BGP peering islands

s global
™ controller

Ingress
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Even on an island, BGP is limited

BGP cares about... We care about...




| ocal network controllers



Evolving beyond BGP ...with BGP

happy
links!
Peering
Router ’?
BMP. " BGP Where should
NetFlow, ““, this traffic go?




Metro Traffic Engineering
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Awesome! So it's all solved?



Huge Prefixes Q Q

\AAA

3ffe::/32

IPV6 prefix injected

/48

20 Gbps sub-prefixes

egress

Peering
Router



Oscillation between controllers
Local and Global Controller interaction

liInk utilization

overloaded

good

underloaded

time



Clear roles so they don't oscillate

liInk utilization

overloaded

good

underloaded

time



Oscillation from imprecise data

W/O precision

20 Gbp

10 Gbp




Oscillation from imprecise data

w/0 precision w/ precision



lllllllllllllllllllllll
2 2

o |8
O 7))
T |5

e @
//0\\ O _&

)
0. | O

I\\N// JAR

O | 3
QA |5

Global Controller

%e
---------------

All together...



Summary



Questions?
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