
3/17/15 CSc 461/561 1

CSc 461/561
Multimedia Systems

Content Distribution Networks

Jianping Pan

Spring 2015



3/17/15 CSc 461/561 2

Service model

• Client-Server model
– request-reply
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Client-Server model

• Possible issues
– scalability
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Service model: proxy

• Client-Intermediary-Server: client approach
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Service model: content delivery

• Client-Intermediary-Server:server approach
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Content distribution networks

• Client-Intermediary-Server model
– intermediary: content distribution servers

• Origin server and CDN server
– how to distribute content properly

– CDN server placement

– content consistency control

• CDN server and ordinary client
– how to choose the right CDN server
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Server selection

• An art of redirection
– HTML refresh

– HTTP redirect
• moved temporarily or permanently

– DNS: name => IP mapping

– IP-in-IP tunnel

– ARP: IP => MAC mapping

• Goal: transparent to end-users
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Akamai content delivery

• Akamai EdgePlatform
– 147,000+ servers

– 1,200+ networks

– 90+ countries

– 15~30% web traffic

• Server selection
– DNS-based

– for site or object delivery

* check akamai.com for the latest server/network/traffic stats
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Domain Name System

• DNS: largest distributed database
– name and address mapping and more

• Database maintenance

• Name resolution
– local resolver

– local DNS server

– cache DNS server

– authoritative DNS server 
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Site delivery

* as of 2003; now for illustration purposes
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Object delivery
• http://a1516.g.akamai.net/f/1516/1052/2h/1800flowers.co

m/800f_assets/images/logo.gif

* as of 2003; now for illustration purposes
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AkaDNS.net

* as of 2003; now for illustration purposes
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Akamai.net

* as of 2003; now for illustration purposes
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g.Akamai.net

* as of 2003; now for illustration purposes
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DNS-based server selection

• Transparent to end-users

• Issues
– effectiveness (who’s making the decision)

– overhead (low TTL)

– granularity (hostname vs. service name)

– proximity (client, local DNS, CDN server)

– accuracy (network positioning)

• Bottom-line: avoid the worst, hope for the best
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This lecture

• Content distribution networks
– why service models other than “client-server”

– web caching vs. content delivery

– DNS-based server selection

• Explore further
– http://www.akamai.com/stateoftheinternet/
– [PHL03] J. Pan, Y. Hou, and B. Li, ``An overview of DNS-based 

server selections in content distribution networks,'' Elsevier 
Journal of Computer Networks, 43(6):695-711, 2003. 

http://www.akamai.com/
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