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The Internet Has Changed and is Changing Business
E-business is here and is here to stay.  No, not the e-business of some dot.com business models.  But the e-business of

employing the Internet and Internet technologies to transform core business processes to tightly link the enterprise inter-

nally and externally to its ecosystem.  Herein lies the challenge.  Companies must implement effective e-business strate-

gies to develop, market, sell, distribute, and service products and marketplaces.  Those companies that succeed will be

the core of the true new economy.

E-business discussions over the last couple of years have focused on portals, e-commerce, and advertising.  The applica-

tion of Internet technology in traditional companies has received less attention, perhaps because such companies have

taken a more measured approach to e-business.  A recent study released by Ernst & Young reported that 95% of com-

panies in basic industries are not beyond e-commerce in their quests to become e-businesses.  According to the E&Y

study, while the goal of all businesses should be the evolution to phase five (becoming an e-economy), 26% of compa-

nies in basic industries still are in phase one (e-information) and an additional 69% are either in phase two (e-interaction)

or phrase three (e-commerce).  Why?  Common barriers to becoming an e-company or e-economy include:

◗ lack of IT resources or IT personnel familiar with new technologies

◗ lack of a flexible IT infrastructure

◗ no clear leader among e-business vendors

A common thread amongst these barriers is the issue of infrastructure.  Architecting and implementing an e-business

infrastructure is paramount to e-business success.
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1. E-Information or brochureware

2. Electronic interactivity between companies and major 

constituents  (e.g. e-mail communications)

3. E-Commerce

4. E-Company: All business functions take place in a 

networked environment

5. E-Economy: the marketplace, exchange, and information

aggregator are electronic

Ñ  Ernst and Young,  March 2001
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Traditional Infrastructure Challenges
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An effective technology infrastructure must align with a companyÕs business drivers. These include several of the key suc-

cess factors for e-business.

e-Business Drivers Imply… Technology Infrasturcture Atributes…

Speed => Rapidly deployed and integrated  

Productivity  => Scale as the company grows  

Predictability  => Guaranteed availability 24x7  

Agility  => Future proof  

Reach  => Globally distributed  
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Unfortunately, the Internet and related technologies that form todayÕs e-business infrastructures were not designed to

support these business drivers.  Today, technology platforms and infrastructure solutions are fragmented, brute force

attempts to answer e-business demands.  They utilize overprovisioning and multiple vendors to address growing demand.

Furthermore, such infrastructure solutions quickly become the ÒnextÓ legacy system because they are point solutions

addressing a moving target.  Rather than an easily managed but globally distributed presence, these infrastructures pro-

vide companies with a centralized Web solution that increases performance, reliability, and scalability risks.  These tradi-

tional infrastructure solutions create a single point of failure and also fail to address the problems inherent to the Internet.

Internet Challenges
The Internet is the great, unknown distribution system between an enterprise and its ecosystem of customers, suppliers

and partners.  While the Internet offers excellent reach and price-performance relative to other forms of network capac-

ity, it is inherently unstable and creates significant challenges to running a high-performance, always available business-

critical system.

The Internet is a network of networks with over 9,600 networks and no central controlling body.  The design of the

Internet creates four different chokepoints:  origin servers in datacenters, network peering points, transport backbones,

and last mile delivery.  These chokepoints must be addressed in an e-business strategy to achieve acceptable perform-

ance, reliability, and scalability.
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The first mile is the ÒentranceÓ to your online presence and dictates how many users you can support. This bottleneck is

a function of the centralized model used to serve content on the Internet today. Each company sets up Internet infra-
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E-Business Parts List

The Infrastructure:

Carrier

Hosting Center

Security

Router

Web Server

Application Server

Database Server

Storage System

Load Balancing

Caching

The Basic Applications:

Content Management

Personalization

Transaction Engines

Ad Serving

Site Analysis

Campaign Management

Customer Support

The Big Integrations:

Application Integration

Sales Integration

Supply Chain Integration

Financials

Fulfillment

— E-Company, March 2001



structure in a single physical location and disseminates data, services, and information to all Internet users around the

world from this central location. This means that the speed and reliability with which users can access the site is neces-

sarily limited by its First Mile connectivity Ð i.e. the bandwidth of the Web siteÕs connection to the Internet. In order to

accommodate a growing number of users in this model, not only must each corporation keep buying larger and larger

connections to his or her ISP, but so also must the ISP continually expand its internal network capacity, and the same goes

for neighboring networks. Since it is impossible in this type of approach to keep up with exponential growth in Internet

traffic, the centralized model of content serving is inherently unscalable. 

There are numerous examples of first mile bottlenecks impeding Web site performance and availability. These include

Web sites covering the Clinton Impeachment hearings, serving the Star WarsÕ movie trailers, and reporting on the Mars

Lander.  In all these situations, the demand for the content exceeded the first mile capacity of the Web site.
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The second type of Internet bottleneck occurs at peering points Ð the interconnection points between independent net-

works.  The reasons why peering points are bottlenecks are mostly economic. Networks have little incentive to set up free

peering arrangements, since there is no revenue generation opportunity in that type of arrangement, but there are con-

siderable setup costs. At the same time, none of the large networks is going to agree to pay another large network for

peering, because from a traffic perspective, they would both benefit equally from such an arrangement. As a result, large

networks end up not peering with each other very much and the limited number of peering points between them end

up as bottlenecks.

Imagine that UPS and FedEx agreed to deliver each otherÕs packages.  During times of peak demand, the delivery com-

panies give preference to their own packages and leave their competitorsÕ packages on the truck.  Peering arrangements

between large ISPs are similar in that your Web site content may get dropped unbeknownst to you due to economic or

political issues between the ISP networks that form the Internet.

Preliminary research into historical data shows that the number of networks making up the Internet is growing, a further

sign that peering bottlenecks are likely to persist, rather than disappear. 

End-User

Internet

Host Server

Last Mile"
Problem"

First Mile"
Problem"

Backbone"
Problem"

Peering"
Problem"
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The third type of Internet bottleneck is in the capacity of the large long-haul networks that make up the Internet back-

bone.  There are two related issues to the backbone: (a) backbone providers do not have the economic incentive to make

large amounts of capacity suddenly available and (b) even if backbone capacity were sufficiently available, the limiting

factors are the routers and switches that abut the backbones themselves.  

Just as airlines oversell seats on planes and are then unable to accommodate all ticket holders, backbone providers over-

subscribe their long-haul connections and your traffic gets dropped during peak demand. Because todayÕs centralized

model of content serving requires that almost all Internet traffic traverse one or more backbone networks, the capacity

of these networks must be able to grow as quickly as Internet traffic itself. 

Furthermore, a networkÕs capacity is determined by the capacity of its routers.  Even if all the available fiber capacity were

ÒlitÓ, it is the routers at the ends of the fiber cables that limit backbone capacity. Unfortunately, the speed of the pack-

et-forwarding hardware and software in routers is limited by current technology. Router capacity improvements have not

kept pace with the exponential increase in Internet traffic volumes.  Furthermore, the increased number of router hops

that traffic must traverse adds to the delays associated with the backbone itself.

While backbone providers are spending a great deal of money upgrading their routers to handle more traffic, demand

will still end up far exceeding capacity, as evidenced by the ever-increasing online population and growing sophistication

of Web site content. This gross mismatch of demand for, and capacity of, backbone bandwidth makes the backbone an

increasingly serious bottleneck.
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The last mile is the infamous on-ramp to the Internet.  Most Internet users understand the last mile bottleneck, i.e. the

limited capacity of their 56 Kbps home modem connection to their ISP or their corporate connection to the Internet.  A

common misconception, however, is that eliminating this bottleneck will solve all Internet performance problems by pro-

viding high-speed Internet access for everyone. In fact, by rate-limiting Internet access, 56 Kbps modems are saving the

Internet from a meltdown. If all users were able to access the Internet via multi-megabit cable modem or DSL modems,

the other three types of bottlenecks would make the Internet unbearably slow.  In other words, the Internet is only as

fast as its slowest link.

There are over 407 million users on the Internet and the Computer Industry
Almanac has reported that by the year 2002, 490 million people around the world
will have Internet access.

Requirements for Business-Critical Web Sites
What happens if an e-business is operated over the Internet using a traditional centralized infrastructure?  In short, an 

e-business that does not address the described problems is impacted on the bottom line.
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Those companies that rely on a centralized infrastructure to meet their e-business requirements are limited in their abili-

ties to service customers, partners, suppliers and investors. When a business is hindered in this manner, it operates a Òflat-

line Internet presenceÓ characterized by the following: 

◗ A companyÕs Web presence cannot be scaled instantaneously. Scaling will require advance notice, tricky capacity

planning, and high overall cost of ownership.

◗ Supporting rich and engaging media will become increasingly difficult.  Capacity, evolving technology, and richer and

richer media will challenge the infrastructure.

◗ Performance and reliability will continue to be an issue as more and more users rely on the Web presence, leading to

unacceptable site visitor experience.

◗ Business intelligence information will be disjointed since it will be provided by multiple vendors and gathered from

in-house applications.

◗ Infrastructure will become more complex and more difficult to maintain as more and more servers and related hard-

ware are purchased and deployed.

◗ Personalization will be available only through complex, expensive, external implementations or costly applications

developed in-house. 

Those businesses running a flat-line Internet presence suffer

losses in terms of missed revenues, and increased customer

acquisition and service costs.  Forrester Research estimates

that the cost of Web site downtime is in the range of

$8,000 per hour for even a simple Web site.  For a more advanced  e-

business, such as Cisco Systems, the cost of Web site downtime is

approximately $3 million per hour.

TodayÕs Internet presences must be able to spike on demand, be

responsive 100% of the time, and perform optimally while delivering

rich content and applications.  By doing so, the sites meet their busi-

ness objectives and provide a quality experience for site visitors.

Characteristics of sites driven by business objectives include:

◗ Reduced infrastructure costs

◗ ÒCapacity on-demandÓ Ð handle flash crowd without notice

◗ Deliver content and commerce when most demanded

◗ Support cutting-edge rich media

◗ Reach global audience 

◗ Maintain quick downloads, regardless of load

◗ Build visitor loyalty with a positive quality of experience
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Cisco Systems 
Inc. is today the
world's largest
Internet commerce
site, selling more
than $32 million
in products 
every day.

◗ Invest in real-time availability and performance management

◗ Provide the appearance of 24/7 availability

◗ Invest in business continuity planning

◗ Design the site for no single point of failure

◗ Design the entire architecture for horizontal scalability

Ñ  Gartner Group, December 2000
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Business Intelligence applications for both real-time and historical analysis of Web site traffic and visitor behavior.

Geo-Location and Personalization applications for the personalization and targeting of content based on end-user

geography, bandwidth  and other attributes.

Content Management and Storage that provides fully integrated high-availability network storage for your Web 

content and media assets.

The benefits of the EdgeSuite solution are substantial, including both increased revenues and reduced infrastructure costs.

Reduced Costs resulting from a minimal, simplified Internet infrastructure.

Reduced infrastructure costs due to fewer Web, application, proxy, and load balancing servers.

Improved cash flow and resource management due to not having to over-provision resources for the few big pro-

motional events.

Increased Revenues from a business-responsive Internet presence.

Availability resulting in no revenue lost from downtime.

Scalability that allows your Internet presence to capitalize on the traffic that results from marketing campaigns.

Performance improvements that allow you to enable a much better experience for business partners, customers

and suppliers.

Reliability that ensures you are always in touch with end users across the globe.

All companies now have the opportunity to embrace Internet technology to improve their bottom line and realize top

line benefits.  By leveraging AkamaiÕs complete EdgeSuite solution, businesses can finally reap the rewards of conduct-

ing business via the Internet
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