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Cloud End-to-end Traffic



Cloud computing and end-to-end latency

• User traffic must traverse the Internet to reach a datacenter

• Incurs additional latency
• Many applications do not care about latency

• Video streaming, most Web applications, basic downloads

• Some applications do care about latency
• Gaming, teleconferencing, self-driving vehicles, telesurgery



Distributed, global deployments

Google



Distributed, global deployments

https://infrastructuremap.microsoft.com/explore



Distributed, global deployments

https://infrastructuremap.microsoft.com/explore

Fast connectivity:
175K miles of fiber
140 countries



Cloud computing improved latency

• End-to-end latency improved significantly
• 400ms latency between Brazil and the US back in 2000 → unplayable games

• 120-200ms latency between Brazil and the US in 2020 → some playable games

• 30-120ms latency within Brazil to São Paulo in 2020 → headshots



Cloud computing improved latency, but…

• End-to-end latency improved significantly
• 400ms latency between Brazil and the US back in 2000 → unplayable games

• 120-200ms latency between Brazil and the US in 2020 → some playable games

• 30-120ms latency within Brazil to São Paulo in 2020 → headshots

• However, 100ms is unacceptable for some applications
• Telesurgery

• Collision avoidance for self-driving vehicles

• Industrial, robot, home automation



Bandwidth constraints

• Datacenters have a lot of bandwidth, but traffic traverses the Internet
• Incurs load and transit costs on intermediate networks

• But some applications require a lot of bandwidth
• Netflix

• Youtube



Bandwidth constraints

• Datacenters have a lot of bandwidth, but traffic traverses the Internet
• Incurs load and transit costs on intermediate networks

• But some applications require a lot of bandwidth
• Netflix

• Youtube

• “Net neutrality”
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In-ISP caching

• Reduce latency and localize traffic
• Facebook FNAs

• Netflix OpenConnect

• Akamai Accelerated Network

• Google Global Cache

• …
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