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Users directly connected
Low delay, guaranteed capacity
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Shared capacity, but limited capacity

Router buffers

Gorry Fairhurst (c) 2013, http://www.erg.abdn.ac.uk/users/gorry
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Large capacity (lots of bandwidth)
Larger buffers (bufferbloat)
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Support Community

Is your home ready for America's Fastest Internet?

SINNNNNNRNNNN,

Bandwidth is about how many bits you can transfer per second
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Speed is about how long it takes to complete a task
Users don’t need more bandwidth to go faster
They need less delay
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My home DSL

Network bandwidth:
Upload 930 Kbit/s
Download 8.7 Mbit/s

Network buffer:
Uplink 509 ms
Downlink 59 ms

... latency often 1-2 seconds!
.... can be 10s of seconds!

"Netalyzr: llluminating Edge Network Neutrality,
Security, and Performance"

C. Kreibich, N. Weaver, B. Nechaev, and V. Paxson

7

eMois | .

Download Bandwidih
g
1

. E-—.._ AF

1KB

4KB

16KB G4KB  256KE MB

Inferred Buffer Capacity

aMB-




A1106/s19snn-oe upge’Bie-mmmy//:dny ‘g0z (0) 1sinylieq A1ioo

il

New and updated weaponry
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London-Tokyo
latency by 60ms

500ms extra delay
~ |.2% less advertising revenue

Video call

$ 1.5 billion fibre cut
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Dept. of wild claims:
Interactive applications produce traffic that is
fundamentally different from what networks were
designed for...
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Bandwidth # Speed!

Q@ Seek to understand sources of delay

@ Standing queues create delay

How do network stacks get smarter about delay?

Q Solutions needed in transports to avoid over-feeding
(or at least to stop quickly when they get it wrong)

Q@ Solutions needed in networks to react to over-feeding
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