Content Distribution

# How to distribute content without requiring centralized, heavy-
duty servers?

& Examples:
» Bittorrent
<+ Peer-to-peer content distribution
» Akamai

+ Content distribution service
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Content Distribution vs Caching

+ Explicitly manage cache content

» Sell as service to web site owners for performance

+ “Push” content to caches at major Internet providers
» Make content appear “nearby™ (low latency) no matter where the
requester is located

¢ Change cache content when necessary
» Operates as a proxy cache to refresh content
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Akamai Content Distribution Network

http:ihwwow akamai.com/himliaboutifacts_figures himl

¢ 56,000 servers in 70 countries
within nearly 1000 networks

» 85% of the world's Internet users
have a single "network hop" to

an Akamai server

# Delivers 15 - 20% of all Web

traffic

» Web traffic at times reaching

more than 2 Terabits/sec

» Hundreds of billions of daily

Internet interactions
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Akamai CDN Example

W
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Akamai Content Types

+ Static (HTML, images, PDF, etc.)
» Expiration time (0 — infinity) assigned by customer
» On-demand cache imvalidation available to customer

» Special features (authenticated access, transfer encodings, etc.)

+ Dynamic
» Assembles cacheable and non-cacheable elements of page at cache
(contacts origin only for non-cacheable)

4 Streaming
»  Uses redundant streams and jitter-control to ensure quality playback
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Web Site Redirection to Akamai

+ DNS CNAME aliases

» e.g., images.peworld.com CNAME=images.peworld.com.edgesuite.net

+ Modified URLs (“Akamized™)
» Prefix with domain name in Akamai
» e.g., httpi//al694.g.akamai.net/8675/images.pcworld.com..
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“Akamaizing” Web Pages

An "Akamaized” URL

Live Servers
Staging
Server YourCa Home Page
e B (B
. Senpt Inserted

http#fwww yourco comfimagesiveather.gif
hitp fisenaf# akamai.comffingerprinPwww yourco.comimagesiweather.oif
serialé maps content to a large virtual space — allows for optimal and

load balanced mapping to physical servers
fingerprint cryptographic hash of data used to ensure freshness of content

=
Akamai 4
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Akamai URL Example (WRAL-TYV)

Image: hitp:(la184d.g akamai, neummsfzznmlm . curve.gif
Image: htip:/fa1844.g.akamai. gif

Image: htip:/fa1844.g.akamai, wral, g gif

Image: http://a1844 g akamai net/7/1844/95/22 S ize:_left git
Image: hitp:/ia1844.g.akamai, mwnswssazmmw pacer.gif

Image: hitp:/a1844 g akamai.neyT/ 12 iseip ize_right gif
Image: hitp:/ia1844 g akamai.net/7/ 2 wral qif

Image: http:/ia1844 g akamai net/T/1844/95, wral gif

Im ibsys i 92080941821 i

Image’ http:/ial8a4d. g.akamai.nev7/1844/85/22/mtml wral g gif

Image: hitp:/fa1844.g.akamal.net7/1844/95/22/tml.wral ag gif

Image: http:/fimages. ibsys.com/2001/0126/435616.gif

Image: http:/images ibsys.com/2001/0126/435612. gif

Image: http:/fimages. ibsys.com/2001/0126/4 35612 gif

Image: hitp:/fimages. ibsys.com/2001/0126/435612, grl'

Image: hitp:/ia1844.g.akamal.net/71 ag T gif

Image: hitp:/ia1844. g akamal nel/T/ wral ries.gil
Image: hitp:/fa1844 g akamai net/T/1844/05/22himl wr; st

Image: hitp./la1844 g akamai nel11 844/051 Dmfimages. ibsys. wmﬂwlmmmmlm

Image: http:/la1844 g akamai netf1844/05/ ibsys. 1203(90 ipg
Image: hitp:/la1844.g.akamai net/T! 12 ¥ P
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Akamai -- DNS “Request Routing”
(finding the “closest™ cache)
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Akamai DNS Processing

|
. |l
.I l

| TTL= 48 hours

73 aramanechnet (NS)

/) QUERY: a1884 g.akamainel

I itech.net (NS
30 — 60 minutes

]

amal.net

*1% jevel
2a.akamaltsch not

net

adns{.akamalnet)

2™ level
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Akamai Network Operations Center

@ Monitors all proxy servers and ¢ Monitored conditions
end-to-end conditions on paths
from 1000s of network locations

Server load and operational status
Routing topology

to servers Latency and packet losses per route
& DNS servers updated with new Available bandwidth per route

loads and maps every few

seconds

How Much Server Diversity Exists?

A Su [ Choffises, A, Kissmanovic. F. Bustamnte, “Deafting Behind Aksnai ( Travelocity-Bused Debouring ™. Procesdisgs of SIGEOMM 2005

1000 |

Servers seen Yahoo!

(probe every 5 minutes for 7 days)

Unique edge server IPs seen
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Server Diversity per Akamai Customer and R 2 x
cSIY' R Redirection Dynamics
User Location
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