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Internet growth trends
● 1977: 111 hosts on Internet

● 1981: 213 hosts

● 1983: 562 hosts

● 1984: 1,000 hosts

● 1987: 10,000 hosts

● 1989: 100,000 hosts

● 1992: 1,000,000 hosts (i.e., on the order of Google or FB)

● 2002: over 200 million hosts

● 2011: over 2 billion users

● 2014: mobile users surpasses desktop (~1.75B each)

● 2018: almost 4 billion users (earth population 7.6B)
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(First SIGCOMM)



Today’s Internet: The “Cloud”
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Microsoft

Google Facebook

Microsoft

Massive-scale datacenters…
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Deployed across the planet
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[Google]



Inside: An engineering marvel
● Regular topologies

u Sophisticated link and
switch technologies

● Hardware/software co-
design
u Custom protocols

● Stringent performance 
requirements
u Low latency
u Rapid failure recovery
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[Facebook’s Fabric Topology]



A researcher’s dream!

The Internet Data Center Network (DCN)
Many autonomous systems (ASes) One administrative domain
Distributed control/routing Centralized control and route selection
Single shortest-path routing Many paths from source to destination
Hard to measure Easy to measure, but lots of data…
Standardized transport (TCP and 
UDP)

Many transports (DCTCP, pFabric, …)

Innovation requires consensus (IETF) Single company can innovate
“Network of networks” “Supercomputer backplane”

7[Slide stolen from George Porter]



Now an established area
● Topology and architecture ● Traffic engineering and 

congestion control
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[Al-Fares et al. SIGCOMM ‘08]
One of this year’s ToT winners!
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[Roy et al. SIGCOMM ‘15]



And moving (back) to WAN
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Papers in the session
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Improved failure handling

11[Wu et al. SIGCOMM ‘18]



ML for traffic engineering

[Chen et al. SIGCOMM ‘18] 12



A view of CP connectivity

[Wohlfart et al. SIGCOMM ‘18] 13



Focusing on small messages

[Montazeri et al. SIGCOMM ‘18] 14


