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Video Streaming in Practice

• Content placement and client-server matching of video 
streaming is not simple 

• Netflix
• Uses multiple cloud and CDNs
• Amazon cloud
• CDN

• Akamai
• Limelight
• Level3
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Hostnames in Netflix
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Netflix Architecture

• Netflix data center
• www.netflix.com: registration, redirect to movies.netflix.com or signup

.netflix.com

• Amazon cloud
• Agmoviecontrol.netflix.com and movies.netflix.com
• EC2, S3, SDB, VPC: Content ingestion, log recording/analysis, DRM, C

DN routing, user sign-in, movie device support

• CDN
• Multiple CDN’s: Akamai, Limelight, Level-3

• Players
• Silverlight, HTML5
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Timeline

1. Silverlight player download and user authentication
2. Netflix manifest file

• Metadata to conduct adaptive video streaming

3. Trickplay
• Pause, rewind, forward

4. Audio and video chunk downloading
• 14 different bitrates

5. User experience report
• Agmoviecontrol.netflix.com
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Manifest File

• CDN ranking and user accou
nts

• Only based on user account

• Audio and video bitrates
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CDN Selection Strategy

• Experiments with dummynet
• Throttle the inbound bandwidth to the client
• 3900Kbps  decrease 100 Kbps every minute  100 Kbps
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Algorithmic Nuggets in Content Deliv
ery 
• Akamai’s CDN currently has over 170,000 edge servers locate
d in over 1300 networks in 102 countries and serves 15-30% 
of all Web traffic.

• Stable load balancing
• Global load balancing is the process of mapping clients to the server 

clusters of the CDN 
• Map unit

• (IP address prefix, traffic class)
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Global Load Balancing

• M
• Client IP prefix

• C
• Server cluster

• Stable load balancing
• Stable marriage problem by G

ale and Shapley in 1962
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Implementation challenges

• Complexity and scale
• Tens of millions of map units and thousands of clusters for over a do

zen traffic classes

• Time to solve
• Map unit assignments should be recomputed every 10 to 30 second

s

• Demand and capacity estimation
• Incremental and persistent allocation
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Summary

• Content placement and delivery 
• Includes intermediate network elements and clouds

• Algorithm to be implemented
• Consider the practical environment
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