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Traffic delivery evolution in the Internet
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Web 1998

AOL Web

A“.COM NetFind Centers

America Online's Internet@Large Experience
Make It So-So? Fnday, December 11, 1998

panel votes for
impeachment

Look great with the
night cosmetics

@kemai

AOL NetFind @ Web Centers <'? My News @

I Play ball (or just Get free custom
watch) with Sports. | news and weather
Search! | I
« Autos
« Personal » Front Page
Kids sufsafelyin =~ 5,0 « Business
AM—& o Research & . S s
- Leam Entertainment
« Pictures & B ——
Albums « Weather
« Travel
«Business &
Careers Get your weekend
«Local forecast with My
.Entetainment ~ ~ews Weather
« Sports
« Computing
« News

Holidays "9s and
Find the Perfect Gift

Save on hardware,
software, and
penpherals in

Computing.

« Apparel

« Auctions

« Auto

« Beauty & Acces.
« Books & Music
« Computing

« Dept. Stores
« Electronics &
Videos

Shopping | Community | Download AOL4.0
Find and Check out
buy any Music
book. Boulevard!
Check out Check out
our our
advertiser! advertiser!

Free Products
Try AOL Now!

On the road orin
the office. use AOL
NetMail to read
your e-mail.

« AOL NetMail

« AOL Instant
Messenger - ALL
New Version 2.0
Preview

« Download AOL

Try AOL Now and
get 100 Hours

FREE!
For details. install
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I Web 1998 @kamai

oO! ©-9-

Today's News More Yahoos

~ Win 50,000 Bonus Miles!| Yahoo! Travel
McIworLocom Enter Now! | book a flight

| Search |options
Yahoo! Mail - free email account - use it from home, school, work

Yahoo! Games
chess, hearts, spades | ==

Yellow Pages - People Search - Maps - Classifieds - Personals - Chat - Email
Shopping - My Yahoo! - News - Sports - Weather - Stock Quotes - more...

e Arts and Humanities e News and Media [Xtra!]

Architecture, Photography. Literature. ..

Business and Economy [Xtra!]
Companies. Finance, Employment...

Computers and Internet [Xtra!]

Intermet. WWW, Software, Multimedia...

Education
Universities, K-12. College Entrance...

Entertainment [Xtra!]
Cool Links, Movies, Music, Humor...

Government
Military, Politics [Xtra!], Law, Taxes...

Health [Xtra!]
Medicine, Drugs, Diseases, Fitness...

Cutrent Events. Magazines, TV, Newspapers...

Recreation and Sports [Xtra!]
Sports. Games, Travel Autos, Outdoors...

Reference
Libranes, Dictionaries. Phone Numbers. ..

Regional
Countries, Regions. U.S. States...

Science
CS, Biology, Astronomy. Engineering. ..

Social Science
Anthropology, Sociology, Economics...

Society and Culture
People, Environment, Religion...

What's New - Weekly Picks - Today's Web Events - Yahoo! Intemet Life
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Web 2012 @

Only US Reslidents can Sign In /Sign Up

ep x Watch Movies Specials OnTV EPIX Apps Get EPIX SEARCH EPIX

JAMES
BOND

» WATCH NOW

FEATURED

Scan Com:
— James Bons 067
Diamonds are
o

JIK NORTON

PLEASE = : - STEVEN
3 OFFENDED By - ) SPIELBERG

I e % B

I ABRAMS

SUPER 8
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Web and Cloud 2012 €«

iPhone iTunes

iTunes

What is iTunes What's on iTunes iTunes Charts How To

Entertain all the
possibilities.

With iTunes in the Cloud, the music, apps, and
books you purchase automatically appear on
all your devices. Or you can download only the
stuff you want — including movies and TV
shows — to just the devices you want.! It’s all
part of iCloud and iTunes 10.7.

iTunes 10.7

For Mac + PC

iTunes 10.7
Free Download @ With iCloud, everything you've bought on iTunes

is now on every device you love.
-
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I So what’ s the difference? @kamai

e Lots of “high definition” content being pushed
to end users

e Read “large files”

e Can the Internet scale to support this?

-> Short answer: NO




I Key Issues @kamai

e Problems with a centralized approach,
especially for large media files

e Problems with Peering
e Problems with routing protocols

e Inter AS Multicast not really existent

e QoS not really existent and consistent




Trends 2012 @kamai

Blogging

Immersive

Mobile

eCommerce
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I Simple on the outside ... @kamai

eCommerce
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I ... complicated on the inside @kamai

eCommerce
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I The Centralization Bottleneck @kamai

e Centralized sites create an inherent
bottleneck and target for attackers

e Worldwide user population = huge
infrastructure problem

e Not scalable

e Long latency between server and end-user




I The Centralization Bottleneck @kamai

e Content Distribution Networks solve the
centralization problem by distributing
content.

e Greater distribution means greater
performance and reliability




I The Edge is Highly Distributed @kamai

e No one Autonomous System has more
than 4.4% of the access traffic.

e The top 50 ASes add up to only 48%.

4.4% Network A
3.6% Network B
1.8% Network C
1.7% Network D

% of 1.7% Network E

Acc°ess 1.7% Network F

/ 1.6% Network G
Traffic

1.4% Network H

I

ASes (29,000+)
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I Edge Proximity From 1 Location @kamai
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Average Miles
to Edge

3000

Locations
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I Edge Proximity From 30 Locations @kamai

Average Miles
to Edge
3000

1 30
Locations
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Edge Proximity From 1000 Locations @kamai

Average Miles
to Edge
3000

1 30 1000
Locations
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Does Latency Matter for Large A
I File Downloads? Cacamar

...who cares if the latency to
download a 2-hour DVD
IS 10ms or 100ms?




o
I The Fat-file Paradox: Gkamal

Latency Limits Throughput...
...and throughput limits the time to

download large files (e.g., 4 GB DVDs)

Local .
<100 mi. 12.2 min.

Regional
500-1000 mi. 2.2 hrs.
Big Data
Center Cross Continent
Approach <3,000 mi. 8.16 hrs.

Different Continent
<6,000 mi. 20 hrs.
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I Centralized Approach with @kamai
“Big Data Centers”

Clusters of Web servers in large
data centers at the core of the Internet

e Tens of data centers

e Transit provided by large backbone ISPs
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I The Problems with Peering @kamai

e Economic considerations limit peering capacity
— results in congestion and poor performance

e Routing algorithms (BGP) ignore congestion
» BGP ighores latency

e Data used to determine routes is subject to
intentional inaccuracies and human error
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I Normal traffic flow @kamai

BGP picks the “best” route and all packets flow over that path

End User

I Level 3

Web Server
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I Normal traffic flow @kamai

If there is congestion on a link, BGP will continue to send packets
down that link

End User

I Level 3

Web Server
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I Infrastructure Bodtlenack (ﬁ

Web Content

555

Middle
6X Mile

Broadband

Web Users
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The Big Data Center Approach to Content Delivery @kamai

Data Centers
(10s)

Local ISPs
(1,000s)

FASTER FORWARD ©2012 Akamai



The Big Data Center Approach to Content Delivery @kamai
[Problem 1 | Data centers are on the wrong side of the bottleneck
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I The Big Data Center Approach to Content Delivery @kamai
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Local ISPs
(1,000s)
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The Big Data Center Approach to Content Delivery (A
Akamai
[Problem 2 | Data centers are far from end users

Local ISPs
(1,000s)
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I The Big Data Center Approach to Content Delivery @k _
amali
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A
I The Akamai System G

The world’s largest on-demand, distributed computing platform

delivers all forms of Web content and applications for over 130,000
domains.

The Akamai EdgePlatform:

120,000+ 1928 1069 660+ 83
Servers POPs Networks Cities Countries

Resulting in traffic of:
13 Thps peak traffic
100+ petabytes / day
1,468+ billion hits / day
560+ million unique clients IPs / day
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I Conclusion: How to deliver HD traffic @kamai
in the future?

e Overlay CDN networks are state of the Art

e Akamai, Google, Netflix, using on-net servers

e Protocols like Multicast and QoS are not the
solution

e CDN Interconnects and Federations are not the
solution either

e Peer to peer networks - unclear so far

e Waiting for the next big idea®
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I Questions? @kamai

e ck@akamai.com
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