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Introduction

In 2004, we realized that the Web was on the cusp of a new era, one that would 
finally let loose the power of network effects, setting off a surge of innovation and 
opportunity. To help usher in this new era, O’Reilly Media and CMP launched a 
conference that showcased the innovators who were driving it. When O’Reilly’s 
Dale Dougherty came up with the term “Web 2.0” during a brainstorming session, 
we knew we had the name for the conference. What we didn’t know was that the 
industry would embrace the Web 2.0 meme and that it would come to represent 
the new Web.

Web 2.0 is much more than just pasting a new user interface onto an old applica-
tion. It’s a way of thinking, a new perspective on the entire business of software—
from concept through delivery, from marketing through support. Web 2.0 thrives 
on network effects: databases that get richer the more people interact with them, 
applications that are smarter the more people use them, marketing that is driven 
by user stories and experiences, and applications that interact with each other to 
form a broader computing platform.

The trend toward networked applications is accelerating. While Web 2.0 has ini-
tially taken hold in consumer-facing applications, the infrastructure required to 
build these applications, and the scale at which they are operating, means that, 
much as PCs took over from mainframes in a classic demonstration of Clayton 
Christensen’s “innovator’s dilemma” hypothesis, web applications can and will 
move into the enterprise space. 

Two years ago we launched the Web 2.0 Conference to evangelize Web 2.0 and 
to get the industry to take notice of the seismic shift we were experiencing. This 
report is for those who are ready to respond to that shift. It digs beneath the hype 
and buzzwords, and teaches the underlying rules of Web 2.0—what they are, how 
successful Web 2.0 companies are applying them, and how to apply them to your 
own business. It’s a practical resource that provides essential tools for competing 
and thriving in today’s emerging business world. I hope it inspires you to embrace 
the Web 2.0 opportunity.

—Tim O’Reilly, Fall 2006
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executive Summary

Web 2.0 is a set of economic, social, and technology trends that collectively 
form the basis for the next generation of the Internet—a more mature, 
distinctive medium characterized by user participation, openness, and 
network effects. 

Web 2.0 is here today, yet its vast disruptive impact is just beginning. More than just 
the latest technology buzzword, it’s a transformative force that’s propelling companies 
across all industries toward a new way of doing business. Those who act on the Web 
2.0 opportunity stand to gain an early-mover advantage in their markets.

O’Reilly Media has identified eight core patterns that are keys to understanding and 
navigating the Web 2.0 era. This report details the problems each pattern solves or 
opportunities it creates, and provides a thorough analysis of market trends, proven 
best practices, case studies of industry leaders, and tools for hands-on self-assessment. 
To compete and thrive in today’s Web 2.0 world, technology decision-makers—
 including executives, product strategists, entrepreneurs, and thought leaders—need 
to act now, before the market settles into a new equilibrium. This report shows you 
how.

What’s causing this change? Consider the following raw demographic and techno-
logical drivers:

One billion people around the globe now have access to the Internet

Mobile devices outnumber desktop computers by a factor of two

Nearly 50 percent of all U.S. Internet access is now via always-on broadband 
connections

Combine drivers with the fundamental laws of social networks and lessons from the 
Web’s first decade, and:

In the first quarter of 2006, MySpace.com signed up 280,000 new users each 
day and had the second most Internet traffic 

By the second quarter of 2006, 50 million blogs were created—new ones 
were added at a rate of two per second

In 2005, eBay conducted 8 billion API-based web services transactions 

These trends manifest themselves under a variety of guises, names, and technologies: 
social computing, user-generated content, software as a service, podcasting, blogs, 
and the read–write web. Taken together, they are Web 2.0, the next-generation, user-
driven, intelligent web. This report is a guide to understanding the principles of Web 
2.0 today, providing you with the information and tools you need to implement Web 
2.0 concepts in your own products and organization.

•

•

•

•

•

•
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S e C t i O n  i 

Market drivers of Web 2.0
Diverse demographic, technological, and economic changes are driving Web 2.0. 
Underlying them is people’s fundamental desire to connect, communicate, and par-
ticipate—motivations that the Internet continues to facilitate in previously unimagi-
nable ways not previously imagined. 

➊ your customer base is truly global: 1 billion worldwide with Internet access

As of late 2005, more than 1 billion people worldwide have Internet 
access, and approximately 845 million use it regularly.1 The overall 
shift in global demographics means that the U.S. no longer holds 
the dominant market share, which is now below 25 percent of the 
online population (see Figure 1).2 China is coming on strong with a 
broadband growth rate of 79 percent during the past three years3; the 
world’s most popular blog—Xu Jinglei—is a Chinese blog.4

Across all countries, the one crucial demographic driving Web 2.0 
is the “the digital natives”—those under 30. In the U.S., 88 percent 
of this group are online and 51 percent contribute content online.5 
Most don’t know what the world was like before the Internet, and 
their complete comfort with the medium greatly influences Web 
2.0’s evolution.

Impact: The customer base for online applications is substantially larger than just five 
years ago. Network effects are increasing in importance due to sufficient critical mass. 
The world is becoming more interconnected, and it is now practical (and possible) to 
reach global micromarkets. The youth market shows where we are headed.

➋ your customers are always-on: Broadband usage approaching 50 percent

We are moving from a “Narrowband Era” to a “Broad-
band Era.” As of March 2006, 42 percent of all Ameri-
cans have high-speed, continuously connected broad-
band connections (see Figure 2).6 7 This is a 40 percent 
increase in the past year alone. 

Impact: Always-on connections make the Internet part 
of the essential fabric of people’s daily lives (53 percent 
spend more time online after getting broadband8). 
High-speed connectivity is associated with higher levels 
of user-generated content (73 percent of all users who 
post content online are those with high-speed connec-

tions9). Fast upload and download speeds facilitate photo, video, and audio distribu-
tion, which allows millions of media consumers to become media publishers.

Figure 1: Global Internet user distribution
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➌ your customers are connected everywhere they go:  
2 billion mobile devices

As of the first quarter of 2006, there were 2 billion global mobile phone 
users10, twice the size of the PC Internet population. An estimated 28 
percent of users have accessed the Internet from their mobile devices (see 
Figure 3).11 12  The rapid growth of more sophisticated devices is accelerat-
ing this trend. Mobile Internet use exceeds 50 percent for those users with 
newer-generation multimedia phones. 

Impact: Pervasive Internet access is greatly expanding the reach of the 
network. There is an increased need for a platform-independent applica-
tion strategy. Other issues to solve include anywhere data access and data 
synchronization issues, but there are opportunities for new forms of loca-
tion-aware applications. 

➍ your customers aren’t just connected, they’re engaged:  
Nearly 50 percent of U.S. adults have contributed content online13

Today’s more sophisticated Internet population is becoming increasingly 
comfortable in creating and contributing their own content online (see 
Figure 4).14 15 This ranges from media content—photos, video, audio—to 
comments in discussion groups, product reviews, and personal and pro-
fessional blogs. As of April 2006, there are more than 50 million blogs, a 
population that has doubled every six months for the past three years, with 
175,000 new blogs created every day (see Figure 5).16

And it is not just the number of blogs that is exploding. In April 2006 
alone the top-10 social-networking sites were visited by nearly 45 percent 
of all Internet users17, MySpace.com signed up 280,000 new accounts a 
day18, the video sharing site YouTube served 100 million videos a day19, 

and users created 6 million new classifieds each month on Craig-
slist.20 On an average day, 5 million Americans create content 
through a blog or comparable means, 4 million share music files 
on peer-to-peer (P2P) networks, and 3 million use the Internet to 
rate a person, product, or service.21

Impact: The Web is becoming a true two-way, read–write plat-
form. The mass media is being challenged by user-generated 
content, and these new decentralized means of participation and 
communication are disrupting established industries.
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➎ your costs of production have dramatically decreased: IT infrastructure 
costs are down by 72 percent in six years

In 2005, successful entrepreneur and founder of Excite.com 
Joe Kraus argued, “There’s never been a better time to be 
an entrepreneur because it’s never been cheaper to be one. 
Here’s one example. Excite took $3 million to get from idea 
to launch. JotSpot [his new company] took $100,000.”22 This 
30x difference he attributes to four factors: cheaper hardware, 
free software infrastructure based on open source, access to 
global labor markets, and search engine marketing’s (SEM) 
ability to affordably reach niche, but global, markets. 

The Web 1.0 model of high-end Sun, Solaris, and Oracle has 
been replaced by commodity PCs and an open source software 
stack. Developers can now run their whole application stack 

on a desktop, yet that same application in the data center can scale horizontally to 
serve millions of users (see Figure 6).23

Impact: Faster ROI and new opportunities are created. There are lower barriers to 
product entry. Venture capital requirements for startups are reduced as well as greater 
business model flexibility.

➏ you have new revenue opportunities: Online advertising in U.S. is up  
37 percent in 2006

Internet advertising in the U.S. grew by 37 percent in the first six months of 2006 
compared to the same period in 2005.24 It now exceeds business magazine ad spend-
ing and is on track to exceed consumer magazine spending in 2006 (see Figure 7).25 

Impact: There is reduced risk due to broader income alternatives, lower capital 
requirements and faster time to revenue. Ad-supported delivery models can now sup-
port a wider variety of online products and services. There is a fine-grained targeting 
of micro-markets.

Figure 6: Computer price index
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Figure 7: Quarterly advertising revenue growth from 2000–2006
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Meta Trend: 
How Consumers are leading the Way to enterprise 2.0

In earlier eras, computing innovation was originally driven by investments in the mili-
tary and enterprise sectors, and later moved into the consumer space. However, we are 
now seeing consumers leading the way by virtue of their high-performance comput-
ers, broadband connections, comfort with the medium, and ready access to powerful 
online applications. This will reach IT from at least two distinct directions: 

Consumers’ experience with Web 2.0-class software is setting the bar of what 
software can and should be. Consumers are bringing that knowledge, as well as 
those expectations, into their roles as corporate employees. 

Enterprise software vendors are learning how to effectively incorporate Web 2.0 
principles into their product and service offerings.

Web 2.0’s inevitable arrival within the enterprise is likely to follow the pattern set by 
earlier disruptions, such as personal computers or instant messaging, and infiltrate 
organizations in a decentralized, bottom-up fashion, only to become pervasive and 
essential.

Impact: Web 2.0 is leading to Enterprise 2.0—CIOs and IT executives will only succeed 
if they are ahead of the curve through an understanding of the workplace benefits and 
challenges of Web 2.0. The differences in needs and culture “behind the firewall” mean 
adapting external models to the appropriate internal ones. Enterprises can learn from 
consumer Web 2.0 lessons, such as massive scaling, capturing network effects, and cre-
ating rich user experiences.

Although each of these trends has impact and meaning unto itself, the truly signifi-
cant consequence comes from the fact that they are all occurring simultaneously. The 
most successful Web 2.0 products and companies are capitalizing on: 

New business models facilitated by changes in infrastructure costs, the reach 
of the Long Tail, viral network-driven marketing, and new advertising-based 
revenue opportunities.

New social models in which user-generated content can be as valuable as 
traditional media, where social networks form and grow with tremendous 
speed, where truly global audiences can be reached more easily, and rich 
media from photos to videos is a part of everyday life online.

New technology models in which software becomes a service; the Internet 
becomes the development platform, where online services and data are mixed 
and matched; syndication of content becomes glue across the network; and 
high-speed, ubiquitous access is the norm.

These models are bound together in an era where network effects rapidly drive viral 
growth, where data rather than function is the core value of applications, and cus-
tomers now think of applications as services they use, not software they install. 

•

•

•

•

•
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S e C t i O n  i i 

ingredients of Web 2.0 Success 
The breadth and pace of change make succinct definition of Web 2.0 a challenge—
one that has led to a lively global debate. The following is our definition:

Web 2.0 is a set of social, economic, and technology trends that collectively 
form the basis for the next generation of the Internet—a more mature, 
distinct medium characterized by user participation, openness, and 
network effects. 

Web 2.0 did not materialize overnight. It represents the evolution and maturation of 
the Internet during the past decade. The Internet, like other new mediums, began by 
mimicking those that came before, but only time and experience revealed its unique 
strengths. In many ways, Web 2.0 is a rediscovery or fulfillment of what the Web was 
intended to be.26 

The impact of Web 2.0 is now accelerating as the network grows and becomes more 
ingrained into the daily lives of individuals and organizations. Yet Web 2.0 as a label 
has become part of the vernacular because it concisely conveys just enough mean-
ing—in particular, that we are entering a distinct new era—to become the basis for 
this worldwide dialog. The definition of Web 2.0 is a starting point because, in the 
end, it is the underlying patterns that are much more important than a definition. 
Understanding these patterns is the key to success in Web 2.0.

Harnessing Collective intelligence 
Create an architecture of participation that uses network effects and algorithms to 
produce software that gets better the more people use it.

data is the next “intel inside”  
Use unique, hard-to-recreate data sources to become the “Intel Inside” for this era 
in which data has become as important as function.

innovation in assembly 
Build platforms to foster innovation in assembly, where remixing of data and ser-
vices creates new opportunities and markets. 

Rich User experiences 
Go beyond traditional web-page metaphors to deliver rich user experiences com-
bining the best of desktop and online software.

Software above the level of a Single device 
Create software that spans Internet-connected devices and builds on the growing 
pervasiveness of online experience.

Perpetual Beta 
Move away from old models of software development and adoption in favor of 
online, continuously updated, software as a service (SaaS) models.

The Eight Core 
Patterns

The Eight Core 
Patterns
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leveraging the long tail 
Capture niche markets profitably through the low-cost economics and broad reach 
enabled by the Internet.

lightweight Models and Cost-effective Scalability 
Use lightweight business- and software-development models to build products and 
businesses quickly and cost-effectively.

Although each pattern is unique, they are by no means independent. In fact, they are 
quite interdependent. 

A set of common Web 2.0 attributes supports these patterns:

Massively connected. Network effects move us from the one-to-many 
publishing and communication models of the past into a true web of many-
to-many connections. In this era, the edges become as important as the core, 
and old modes of communication, publishing, distribution, and aggregation 
become disrupted.

Decentralized. Connectedness also disrupts traditional control and power 
structures, leading to much greater decentralization. Bottom-up now com-
petes with top-down in everything from global information flow to market-
ing to new product design. Adoption occurs via pull not push. Systems often 
grow from the edges in, not from the core out.

User focused. The user is at the center of Web 2.0. Network effects give 
users unprecedented power for participation, conversation, collaboration, 
and, ultimately, impact. Consumers have become publishers with greater 
control, experiences are tailored on the fly for each user, rich interfaces opti-
mize user interactions, users actively shape product direction, and consumers 
reward companies that treat them well with loyalty and valuable word-of-
mouth marketing.

Open. In Web 2.0, openness begins with the foundation of the Internet’s 
open technology standards and rapidly grows into an open ecosystem of 
loosely coupled applications built on open data, open APIs, and reusable 
components. And open means more than technology—it means greater 
transparency in corporate communications, shared intellectual property, and 
greater visibility into how products are developed.

Lightweight. A “less is more, keep it simple” philosophy permeates Web 2.0: 
software is designed and built by small teams using agile methods; technol-
ogy solutions build on simple data formats and protocols; software becomes 
simple to deploy with light footprint services built on open source software; 
business focuses on keeping investment and costs low; and marketing uses 
simple consumer-to-consumer viral techniques.

Emergent. Rather than relying on fully predefined application structures, 
Web 2.0 structures and behaviors are allowed to emerge over time. A flexible, 
adaptive strategy permits appropriate solutions to evolve in response to real-
world usage; success comes from cooperation, not control.

•

•

•

•

•

•
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Web 2.0 Patterns and Practices Quick Reference

Pattern See also/a.k.a. exemplars Practices issues

Harnessing 
Collective 
Intelligence

Architecture of 
participation 
Co-creation
Peer production
Wisdom of 
crowds

•

•
•
•

Google
Wikipedia
Flickr
Amazon
del.icio.us

•
•
•
•
•

Pay the user first
Network effects by default
Involve users explicitly and 
implicitly
Trust your users
Software that improves the more 
people use it

•
•
•

•
•

Trust
Quality
Walled gardens
Privacy

•
•
•
•

Data Is the 
Next “Intel 
Inside”

Amazon
eBay
NAVTEQ
Craigslist
Gracenote

•
•
•
•
•

Seek to own a unique source of 
data 
Some rights reserved, not all
Following existing standards
Enhance the core data
Design data for reuse

•

•
•
•
•

Balancing 
control
Ownership
Copyright

•

•
•

Innovation in 
Assembly

Web as platform
Mashups 
Remixability
Small pieces 
loosely joined
Enterprise SOA

•
•
•
•

•

Google Maps
Yahoo!
Amazon
Salesforce.com

•
•
•
•

Think platforms, not just 
applications
Create open APIs
Design for remixability
Build your business model into 
your API
Be your own platform customer
Granular addressability of content

•

•
•
•

•
•

Terms of service
Business models

•
•

Rich User 
Experiences

Rich Internet 
applications (RIA)
Ajax

•

•

GMail
Google Maps
Netflix

•
•
•

Combine the best of online and 
offline applications
Usability and simplicity first
Deep, adaptive personalization

•

•
•

Overuse
New best 
practices

•
•

Software 
Above the 
Level of a 
Single Device

Pervasive 
computing

• iTunes
TiVo
Shozu

•
•
•

Design across devices, servers, and 
networks
Use the power of the network to 
make the edge smarter
Think location aware

•

•

•

Incompatibilities
Digital rights 
management  
(DRM)

•
•

Perpetual Beta End of the 
software 
adoption cycle
Software as a 
service (SaaS)
Development 2.0

•

•

•

Google
Flickr
Amazon

•
•
•

Release early, release often 
Invite users as co-developers 
Make operations a core 
competency
Instrument your product
Use dynamic tools and languages

•
•
•

•
•

Quality vs. speed•

Leveraging 
the Long Tail

Amazon
eBay
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The key to competitive advantage in Internet applications is the extent to 
which users add their own data to what you provide. Therefore, harness 
collective intelligence by creating an architecture of participation that 
involves your users both implicitly and explicitly in adding value to your 
application.

Overview: An Architecture of Participation
Web 2.0 reflects the maturation of the Internet as a communications medium, one 
that is user-centered, decentralized, and collaborative. Succeeding in this era begins 
with understanding two key principles:

Users add value. Users add value directly through active participation and 
indirectly as a side-effect of their actions. Users create content, comment, 
chat, upload, share, recommend, link, aggregate, filter, search, and interact 
online in myriad other ways. Each of these actions adds value and creates 
new opportunities.

Network effects magnify this value. Network 
effects occur when a product or service becomes 
more valuable as the number of people using it 
increases. The best-known expression of this phe-
nomenon is Metcalfe’s Law, which states that the 
utility value of networked devices—telephones, 
faxes, or computers—doesn’t just increase linearly 
but grows proportionally to the square of the num-
ber of nodes in the network27 (see Figure 8). The 
Internet and many of its most essential applications 
demonstrate this: email, instant messaging (IM), 
peer-to-peer networks, newsgroups, blogs, and the 
Web itself. 

Yet the value of applications that facilitate the formation of sub-groups within the 
network, such as eBay and MySpace, can grow at an even faster, exponential rate of 
2N. This is generally known as Reed’s Law.28 David Reed argues that it’s the Internet’s 
“group forming” capabilities that distinguish it as a communications medium. 

The best Web 2.0 software is inherently designed to harness collective intelligence 
through an architecture of participation. This is accomplished by actively involving 
users both explicitly and implicitly, minimizing the barriers to product adoption and 
use, and by designing products that encourage viral network-driven growth. The end 
result is that individual users and groups become the engine of better products, rapid 
growth, and new markets.

Benefits
Opens opportunities for rapid, large-scale, user-driven growth

Builds customer trust and loyalty

Improves products as user base grows
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Best Practices
Pay the user first. Web 2.0 products start by minimizing barriers to adoption 
and ensuring that users achieve their primary goals quickly and efficiently—
whether it’s managing photos, sharing business documents, or booking 
travel. They never allow second-order benefits, often those related to social 
network effects, to interfere with the first-order objectives of the customer. 
Simplicity drives adoption. Look at how the social bookmarking service  
del.icio.us delivers immediate value: users get a simple, centralized place 
to keep bookmarks using their own tag-based categorization system. You-
Tube grew rapidly by making video sharing simple and accessible. In both 
cases, the second-order value, those benefits derived primarily from network 
effects (such as collective tagging, viral networking, collaborative filtering, 
and search) all ask nothing more upfront from the user. The online service 
Library Thing follows a similar model—first-order value comes from pro-
viding a place to easily catalog book collections. Network effects, including 
recommendations and community, are not allowed to get in the way of this 
primary goal. The model is successful: within 7 months of launch, more than 
30,000 users had cataloged more than 2 million books.

Set network effects by default. A corollary to paying the user first is to 
set network effects by default—a technique for maximizing the impact of 
individual user actions when participating within a social network. This best 
practice can effectively harness collective intelligence as a natural byproduct 
of users pursuing their own self-interest. In his essay Cornucopia of the Com-
mons,29 Dan Bricklin, inventor of the first spreadsheet VisiCalc, noted that 
there are three primary ways to create a database:

Pay people to do it, e.g., Yahoo!’s directory index

Have volunteers do it, e.g., Wikipedia

Have it built indirectly as a side-effect of people pursuing 
their own self-interests, e.g., Napster

He then demonstrated how this last approach was an essential ingredient 
to the rapid growth and success of Napster’s early peer-to-peer file-sharing 
application. As files moved around the network, they automatically defaulted 
to a shared status—not a private one. Due to this one setting, and users’ 
ordinary behavior, the breadth of the data and number of servers in the 
network grew exponentially. Therefore, to gain the greatest viral impact from 
your application, ensure that it is designed with network effects “turned on” 
by default.

•

•

—

—

—
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Why Set Network Effects by Default? 
The need to set network effects by default derives from two basic aspects of human 
behavior: 

Only a small percentage of users will consciously go to the trouble of adding 
value to your application. Figure 9 shows that only a small fraction of the more 
than 1 million registered users on Wikipedia are active contributors.30 

By nature, people are inertial and tend to accept the defaults they are given.31

You don’t need to look further than the recent 
battle between Google and Microsoft over 
browser defaults to see the strategic importance 
of this fact.32 What this entails will vary accord-
ing to the nature of each application. A classic 
example is Flickr’s default setting for uploaded 
photos—public—which is viewable by all. This 
type of default helped change the entire dynamic 
of online photo sites from the old generation of 
private collections to a newer, open model that 
fosters sharing and rapidly growing communities 
of interest. 

Involve users explicitly and implicitly. Maximizing the value of user 
interactions means leveraging both explicit user participation (such as 
creating new content, enriching existing content, communicating, and col-
laborating) and the indirect side-effects of user actions (such where they go, 
when, how, and what transactions are conducted). Together, a continuum 
of user involvement is created. The architecture of participation for sites 
like MySpace, Digg, and Wikipedia are almost entirely focused on facilitat-
ing direct, explicit user interactions. Amazon.com’s on the other hand is 
both explicit, through its famous user product reviews, and implicit, via its 
algorithmic recommendation engine. Google implicitly harnesses collective 
intelligence through its patented PageRank search algorithms—the insight 
that the best indicator of a web page’s value comes not from the content of 
the page itself but from the links to it (links that were user-created).

Provide a meaningful context for creation. The most successful architec-
tures of participation do more than invite users to participate; they create a 
coherent, consistent context (see Figure 10). At a high level, this is subject 
matter or community context; at a framework level, it includes mechanisms 
for identity, reputation, relationships among users, data identification 
(URLs, tags, etc.), findability (user and data search), aggregation, and 
personalization. Enterprises that fail to provide adequate context are at risk. 
In 2003, the social networking site Friendster had 20 million users but no 
message boards, music, or blogging.33 MySpace came along in July of that 
year and offered all of these services with ample creative freedom (i.e., trust). 
By October 2005, MySpace had more than 20 times the traffic volume of 
Friendster.

•
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•
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Trust your users. A prerequisite to harnessing collective intelligence is 
providing a sufficiently open context to allow participation, interaction, and 
transactions. You see it again and again in successful Web 2.0 companies: 
Amazon.com’s user product reviews, Wikipedia’s content, and TripAdvisor’s 
travel advice (see Figure 11). In the end, this means the enterprise must cede 
some control to share control and trust users. This strategy runs contrary to 
many organizational cultures and is one of the greatest challenges to success-
ful Web 2.0 adoption. But as eBay founder Pierre Omidyar argues “[eBay] 

taught 150 million people that they can 
trust a complete stranger.”34 (Note that 
this does not equate to utopian visions 
where no controls are needed—eBay 
invests heavily in fighting abuses to the 
system.) 

Design software so that it improves as more people use it. By embracing 
network effects, the best Web 2.0 software (eBay, Craigslist, Skype, del.icio.us, 
Google PageRank, and Google AdSense) becomes better as more people use it. 
As the eBay network grows, sellers benefit by having more potential bidders, 
buyers have greater choice, and all benefit from a greater number of reviews, 
which leads to more robust reputation management. As more members 
join, the overall value of the network progressively increases and leads to an 
incumbent’s advantage, both from scale and switching costs. The peer-to-peer 
Voice over IP (VoIP) network provider Skype, which at its simplest level is a 
telephone network in software, naturally demonstrates Metcalfe’s Law and has 
increased in value with today’s 100 million users. In fact, Skype is so successful 
that, as of spring 2006, it handled 6.9 billion minutes of calls which represents 
nearly 7 percent of the world’s long-distance calling.35 The value of Google 
AdSense, an automated marketplace for matching advertisers and content sup-
pliers, also grows with the size of its network.

Facilitate emergence. It is often surprisingly difficult to predict the best 
design for a piece of software, the optimal interface, or the ways in which 
users will use the application. Every software application faces this challenge. 
Web 2.0 applications impose less upfront structure and minimize the 

number of hard-wired assumptions to let optimal use 
and structure emerge over time, based on real-world 
application and not unreliable predictions. This 
encourages unintended uses and allows user behavior 
to influence everything from product direction to 
interface navigation. Entire products can emerge: 
Flickr began life as an online multiplayer game but 
over time it became clear that the photo-sharing 
features were driving interest and traffic. User inter-
face and navigation can emerge: tag clouds begin as a 
blank slate and take form as users begin assigning 
tags (user-defined keywords) to content on a site; 
eventually, the most frequently used tags become a 
larger font, which facilitates global navigation and 
search (see Figure 12). 

•

•

•
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Folksonomies and the Rise of Tagging
Tagging—individuals using keywords of their own choosing to classify objects online, 
including photos, bookmarks, products, and blog posts—is common with Web 2.0-
style sites. These folksonomies (a neologism derived from “folks” and “taxonomy”) pro-
vide a number of benefits: 

Hierarchies by definition are top-down and typically defined in a centralized 
fashion, which is an impractical model poorly suited to the collaborative, 
decentralized, highly networked world of Web 2.0.

Rich media, such as audio and video, benefit from this explicit metadata because 
other forms of extracting meaning and searching is still a challenge.

Tags facilitate second-order effects by virtue of the aggregate, collective 
intelligence that can be mined from the data set (enough to overcome differences 
in individual tag choices for identical items).

issues & debates
Walled gardens 2.0. In Web 1.0, America Online (AOL) exemplified the 
walled garden: users were welcome to create content and community as long 
as it occurred within the walls of AOL. Arguably, there are now Web 2.0 
walled gardens, such as MySpace and LinkedIn, which have vibrant, but—in 
many ways—closed communities. 

Privacy and liability for individuals. People are revealing increasingly more 
details about themselves online, including likes, dislikes, opinions, personal 
history, relationships, purchasing history, work history, dating history, and 
so on. Therefore, it is increasingly being mined by other people, including 
employers performing background checks, singles investigating upcoming 
dates, government agencies mining social networking sites,36 and tax assessors 
using homeowners’ online comments about remodeling upgrades to increase 
property taxes.37 

Privacy and liability for providers. Not being sufficiently sensitive to pri-
vacy issues can result in legal and public relations disasters. Facebook suffered 
some high-profile PR fallout when it underestimated the privacy implica-
tions of new features deployed in September 2006. Within days, it was 
forced to retract statements it had made and change service behavior.38 Or, 
consider the $1 million fine issued to Xanga by the U.S. Federal Trade Com-
mission for violating the Children’s Online Privacy Protection Act (COPPA). 
Xanga allowed children who identified themselves as under 13 years old 
to sign-up for accounts, even though the stated policy forbid providing 
accounts to that age group.39

Quality, not just quantity, matters. All users are not created equal nor are 
their contributions. The most successful Web 2.0 companies have instituted 
mechanisms to encourage and reward their most valuable members. 

•

•

•
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It’s All About Me: User Rewards and Motivation 
User motivations and incen-
tives are occasionally based on 
money but often build on desire 
for status, reputation, and atten-
tion. These factors become a 
form of personal currency used 
for anything from pure ego ful-
fillment to career advancement 
(see Figure 13). For example, 
Amazon.com caters to its Top 
�00 Reviewers; LinkedIn users 
gain social value from number 
of contacts and endorsements; 

Yelp and del.icio.us note the first to review or link to a site; bloggers want a high Tech-
norati ranking; eBay sellers want a good reputation; HotOrNot users want dates; and 
Wikipedia offers its most valued editors administrator status with special rights, includ-
ing the ability to modify the Wikipedia home page. Therefore, it is important to know 
what motivates your users.

Misconceptions
An architecture of participation is the same as community. Google’s 
PageRank search uses an architecture of participation but has no community, 
whereas Wikipedia has both. 

Unfettered community, sharing, and participation are always a good 
thing. Although it may be true for some scenarios, it is not guaranteed. 
Depending on the nature of the application and audience, the degree of 
control needed will vary. 

Adding feature X makes it Web 2.0. Creating a blog that is a thinly veiled 
facade to the PR department, adding tags for the sake of tags, or using a wiki 
in lieu of a legitimate online help system are all misapplications of an archi-
tecture of participation. Beware of Web 2.0 snake oil salesmen. 

enterprise 2.0 Recommendations
Leverage Web 2.0’s core tools and technologies. Evaluate using RSS, wikis, 
blogs, and other collaboration technologies to provide lower-cost, easier-
to-adopt, scalable solutions to solve long-standing enterprise issues, such as 
application backlogs, shelfware, and communication complexity. 

Facilitate low-cost, emergent collaboration. Some classes of applications, 
particularly collaborative ones, may benefit from a strategy of less preim-
posed structure and more user-driven emergence. The historically low rates 
of user adoption can potentially increase when enterprise-grade commercial 
tools like Socialtext wikis are used to provide forums for collaboration. These 
solutions do not have to be completely free form and can integrate with 
existing tools and infrastructure.

•

•

•

•
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Sharing control is key to fostering participation internally. The architec-
ture of participation is inherently decentralized and bottom-up, a model that 
runs counter to a top-down, centralized IT control structure. Use strategic 
pilot programs to test the waters and establish credibility. Ensure there are 
measurable objectives that align with IT goals.

Enterprise has distinct challenges. Because only a small percentage of users 
contribute content for most online projects, and even the largest enterprises 
have only a fraction of the scale of the public Internet, this smaller scale can 
lead to a much smaller pool of actual participants.  

Related Patterns
Data Is the Next “Intel Inside”. A successful architecture of participation 
is the basis for building a valuable database of user-generated and user-
enhanced content. 

Innovation in Assembly. By providing open APIs, companies such as Ama-
zon, eBay, and Google are enabling an architecture of participation by giving 
others building blocks.

For Internet applications, success often comes from data, not just function. 
Examples range from Google’s search database to Amazon.com’s product 
catalog to eBay’s auction data and YouTube’s video library. Therefore, for 
competitive advantage, establish a data strategy not just a product 
strategy.

Overview: New Rules for a Networked, Data-Driven Era
As the market shifts away from desktop applications for individuals and moves to a 
model of shared online services, it is becoming increasingly less about function alone, 
such as word processing, and more about data, including retail catalogs, search data-
bases, auction databases, knowledgebases, encyclopedias, mapping and location data, 
media collections, and so on. For many online services, the value is the data. 

And although this new online, data-driven economy relies on open standards—pro-
tocols, data formats, software and hardware infrastructure—there are still opportuni-
ties for competitive advantage. For example, look back at the desktop era: for more 
than 15 years, Intel’s branding campaign of “Intel Inside” was based on the reality 
that inside every open system were proprietary, single-source components. Compar-
ing the application stacks from the two eras reveals a common framework but new 
rules (see Table 1). New competitive advantages lie at the top and bottom layers 
of the emerging Internet stack. At the top software layer, a lock-in advantage now 
comes from network effects and using software as a service. At the bottom of the 
stack, data and the control of data provides the competitive advantage. 

•

•

•

•
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There are a variety of proven approaches to maximize strategic value from data (see Table 2): 

Creation strategies, such as owning expensive, hard-to-recreate data, or 
building data from network effects

Control strategies leverage custom file formats or data access mechanisms 
like registries and directories

Framework strategies focus on classes of data to provide the framework to a 
wide range of other services, such as location, identity, time, and catalogs

Access strategies provide access to formerly difficult to find data

Data infrastructure strategies provide infrastructure for storing and access-
ing others’ data

Five Myths of Web 2.0 
Myth 1: It’s only about consumer software. Just as microcomputers started out-
side the enterprise (only to become central to corporate IT) the same is true of Web 2.0. 
Today’s corporate employees are having their technology expectations set not by what 
they experience at the office, but instead at their powerful home computers, where 
they have high-speed Internet connections and access to the plethora of sophisticated 
online applications. This is similar to the way PCs typically infiltrated organizations in a 
decentralized, ground-up fashion, one department at a time.

•

•

•

•

•

Table 2: Data strategies 

Class of data and control examples

Expensive to create data NAVTEQ mapping data

Framework data Location, identity, time (events/calendaring), product index

User-generated data Flickr photos, eBay auctions, LinkedIn and MySpace profiles 

User-enriched (meta) data del.icio.us bookmark tags, Amazon.com reviews

Enhanced data access Zillow, ChicagoCrime, Fundrace.org

Control by format iTunes audio format, KML

Control by namespace Network Solutions, Gracenote

Data management infrastructure Photobucket, Limelight Networks

Table 2: Data strategies 

Class of data and control examples

Expensive to create data NAVTEQ mapping data

Framework data Location, identity, time (events/calendaring), product index

User-generated data Flickr photos, eBay auctions, LinkedIn and MySpace profiles 

User-enriched (meta) data del.icio.us bookmark tags, Amazon.com reviews

Enhanced data access Zillow, ChicagoCrime, Fundrace.org

Control by format iTunes audio format, KML

Control by namespace Network Solutions, Gracenote

Data management infrastructure Photobucket, Limelight Networks

Table 1: Comparison of application stacks

desktop application stack internet application stack

Proprietary software Lock-in by API (Microsoft and Apple) Lock-in by network effects and software as a service  
(e.g., eBay, Google, and Amazon)

Integration of commodity 
components

Motherboards, disks, and monitors Linux, Apache, MySQL, and PHP (LAMP)

Single-source lock-in CPU (Intel) Data (e.g., NAVTEQ, Network Solutions, AdWords,  
and CDDB)
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Benefits
Maximization of data as a strategic asset

New data-centric business models

Greater customer loyalty and buy-in via their own data creation

Data reuse leads to broader market reach

Value creation possible at multiple data layers

Best Practices
Seek to own a unique, hard to recreate source of data. NAVTEQ is one of 
the world’s leading providers of digital mapping data. Its customers have 
used this data to build well-known products such as Google Maps, Microsoft 
Virtual Earth, and AOL MapQuest (see Figure 14). It is no coincidence that 
its service is branded as “NAVTEQ On Board” (see Figure 15), which 
sounds a lot like “Intel Inside.” NAVTEQ’s success in creating a valuable, 
unique dataset helped it report record revenue in 2006.41 Although 
NAVTEQ spent nearly $700 million creating its dataset,42 many lower-cost 
mechanisms exist, especially by leveraging network effects through an 
architecture of participation that lets users build the database: eBay,  
del.icio.us, Craigslist, YouTube, and MySpace.

Enhance the core data. Commodity data does not have to remain a com-
modity. Amazon.com beat the competition in part by enhancing basic book 
catalog data in a variety of ways, ranging from user reviews to purchase 
history. Many of the most successful content and media sites now allow users 
to enrich data with user comments, tags, or ratings. The del.icio.us service 
uses tags, descriptions, and aggregate user behavior to enhance previously 
ordinary browser bookmarks (see Figure 16). Look for ways your organiza-
tion, customers, or partners can enhance existing or commodity data.

Users control their own data. Give users a means to move their data from 
your system. This demonstrates to customers that they should trust you, and 
that you have enough confidence in your service to allow users to take their 
data elsewhere, even though they likely won’t have reason to. Remember that 
providers still own the aggregate and the value that comes from that con-
text. Silos of walled and closed data sources fail to take full advantage of the 
Internet's strengths.

Make some rights reserved, not all. When benefits come from viral, collec-
tive adoption, overly restrictive intellectual property protection can hinder 
growth. Therefore, ensure that barriers to adoption are low by establishing 
appropriate intellectual property (IP) and data-ownership guidelines. For 
 example the General Public License (GPL) and Creative Commons mod-
els allow IP such as software, data, or media to be shared, but they reserve 
special rights for the creator. This strategy has been successfully employed at 
Flickr, where more than 1.5 million photos have been licensed for reuse.43

Define a data stack strategy. Understand where your advantages lie within a 
multitiered value chain of data, e.g., the online mapping space as epitomized 
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by Google Maps (see Figure 17). Only handful of providers like NAVTEQ 
and Tele Atlas supply the base digital map data, deCarta then processes and 
renders the data, then Google applications and servers deliver those to end 
users, third-party commercial applications (e.g., Platial.com), and mashup 
developers, each of which can build any number of layers on top.44 Keep in 
mind that the boundaries between layers are not fixed—there is a natural 
tension and competition that occurs among them. So although Google relies 
on NAVTEQ’s data and deCarta’s logic, Google has established itself as the 
external connection point and best-known public brand. Google’s success 
has led deCarta to introduce its own mapping API and promote it directly to 
developers.45  

Own the index, namespace, or format. Success does not always require 
owning the data itself but instead can derive from establishing leadership in 
locating, ranking, accessing, or formatting that data. One of the best exam-
ples is Google’s search index—it does not own the pages it ranks but instead 
owns the best index to the pages. Other indexes and rankings include 
Technorati’s index of blogs, Amazon.com’s product rankings, and Alexa’s web 
site rankings. An early example of owning an online registry or namespace is 
Network Solutions, which rose to success as the official registrar of Internet 
domain names. But today, LinkedIn wants to be the de facto registry for 
business profiles; CDDB, the CD database (now Gracenote; see Figure 18), 
licenses its index of 55 million music tracks to thousands of developers; and 
Amazon.com’s ASIN product index is widely used. Another data strategy is 
to follow in the steps of Microsoft Office and establish an industry standard 
file format, such as Apple’s ACC music format for iTunes or Google Earth’s 
Keyhole Markup Language for geospatial data.

Design data for reuse. Just as data is becoming as important as function, 
data reusability is becoming as important as software reusability, and data 
design is becoming as important as page design. The concept of reusable data 
manifests in data access mechanisms, data design, data presentation, and data 
licensing. It means following existing standards, like RSS and microformats, 
making data addressable and searchable, using sufficiently open licensing, 
and providing the underlying mechanisms for syndication and distribution 
(see Figure 19). 

Outsource or supply data access management. Although storage and 
bandwidth costs have decreased dramatically, the demands of managing large 
amounts of data still present challenges. This is particularly true for rich 
media audio, photo, and video data. As a result, there are new opportunities 
for providing services that help others address these challenges. For example, 
3 of the top 10 photo-sharing sites (as of the second quarter of 2006)—
 Photobucket.com, ImageShack, and Slide.com—all get more than half of 
their traffic from MySpace.com, which outsources this function.46 It is esti-
mated that the content delivery network Limelight Networks generates more 
than $1 million a month in revenue by providing data management infra-
structure for YouTube.47 VideoEgg provides the video-hosting and -stream-
ing infrastructure for AOL UnCut, Bebo, and dozens of other sites. Using a 
programmatic approach, Amazon S3 offers a purely API-driven platform for 
outsourced storage management via a scalable pay-as-you-go model.
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issues & debates
Who owns your data? In a world of user-generated content this issue cuts 
both ways: users can and should control their own data, but this is often 
at odds with the commercial interests of companies whose key assets come 
from those contributions. It is crucial to establish, from the beginning, 
content ownership policies. Ensure that intellectual property guidelines are 
published and policies are in place. Not handling this properly can lead to 
serious customer relations issues. For example, a loud public outcry forced 
TextAmerica to reverse course after announcing it would delete data of free 
customers when it moved to a fee-based model.48 

The cold-start problem. If the data inside is user-generated, there is a 
chicken-and-egg condition at start. Some services have been able to seed 
their initial dataset; for example, Yahoo! Video leveraged its own search data 
to kick-start this new service. Other companies use a closed beta period as a 
means to build a sufficient dataset prior to public launch.

The open data movement. Just as closed software applications gave rise to 
the open source movement, a rise in an open data movement is just starting. 
Primarily driven in response to walled gardens and the types of data owner-
ship issues previously cited, this movement manifests in open data formats, 
such as RSS, GeoRSS, and microformats, as well as data access via import, 
export, and open APIs. 

Copyright. Issues surrounding copyright often surface when people are given 
the ability to share content. Sometimes this takes the form of deliberately 
sharing material known to be copyrighted—music, videos, and books—even 
though policy, including what exists on YouTube, states otherwise (often echo-
ing problems from P2P networks like Napster). Other times the boundaries of 
ownership are pushed, such as when subsets of data are combined from mul-
tiple sources, or when layers of rights are involved. For example, the originat-
ing source has a license (e.g., a Yahoo! distribution of a Reuters feed) but the 
derivative work, e.g., a third-party mashup, does not. 

Misconceptions
Giving customers freedom to leave means they will. The ultimate mani-
festation of users owning their own data is the freedom to leave. Mutually 
beneficial results can occur when users own their data and the provider owns 
the aggregate—the collective value that is derived from second-order effects: 
the community and context. This puts the onus on the application provider 
but, when done properly, it creates an even stronger customer trust and 
loyalty. For example, even though tools exist to allow Flickr users to export 
complete photo collections and tags, the quality of the service and strength 
of the community retain existing customers and, in turn, trust and open-
ness help continue to grow Flickr’s market. A key idea here is to look for 
situations in which the user’s data is more valuable in the shared application 
context than it is elsewhere. Fore example, a del.icio.us bookmark is more 
valuable than one that the user keeps for herself.
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enterprise 2.0 Recommendations
Make enterprise data reusable. Vast amounts of corporate data are trapped 
in data silos or applications because corporations did not foresee the poten-
tial uses for underlying data. By leveraging simple, open data formats and 
distribution mechanisms (like RSS) companies can create low-cost mecha-
nisms for wider internal distribution and usage of this data. 

Related Patterns
Harnessing Collective Intelligence. Data-driven applications are the foun-
dation for creating an effective architecture of participation. 

Innovation in Assembly. Platform solutions and ecosystems exist for the 
purposes of sharing information. 

A platform beats an application nearly every time. Not only is the Web 
itself becoming a platform to replace desktop operating systems, individual 
web sites are becoming platforms and platform components as well. 
Therefore, consider a platform strategy in addition to an application 
strategy.

Overview: Online Software As a Remixable, Open Service 
In the PC era, Microsoft repeatedly demonstrated the tremendous commercial value 
of creating not just software applications but software platforms. Windows, Office, 
Exchange, SQL Server, and most of Microsoft’s products formed a proprietary foun-
dation on which entire ecosystems were built. 

The advent of Web 2.0 drastically changes the playing field and opens a new era of 
platform opportunities. Why? First, the shift from proprietary to open standards, a 
global platform based on the pervasive, mature technology stack of open Internet 
protocols and standards, such as TCP/IP, HTTP, and XML. Second, the evolution 
from static web sites to dynamic web sites to today’s newest generation of web sites, 
ones that are not just self-contained destinations but entire platforms—platforms 
that provide data and services to facilitate entire new ecosystems. 

Five Myths of Web 2.0 
Myth 2: Web 2.0 is about a specific technology or set of technologies. While 
there are technologies and techniques—e.g., XML, RSS, and Ajax—that play a funda-
mental role in supporting the development of Web 2.0, they do just that: they support 
the bigger picture.
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Benefits
Platforms provide a scalable growth model 

APIs foster third-party innovation 

Open platforms build trust and community

Customers show you how services are really used

Revenue models can be directly tied to platform

Best Practices
Offer APIs to your service. Application programming interfaces, APIs, are 
the core of any software platform strategy. In the desktop era, they typically 
came from operating system vendors like Microsoft, Apple, and RedHat. In 
the Web 2.0 era, the APIs now come from Amazon, eBay, and Google. eBay 
was an early leader in this space in 2000 when it created an API and develop-
ers’ program to foster an auction tools marketplace. Today, eBay serves more 
than 2 billion API requests per month, and 47 percent of all auction list-
ings added to eBay are submitted via third-party tools using its own API.49 
E-CRM vendor Salesforce.com now conducts more than 40 percent of all 
transactions via its external APIs.50

Design for remixability. Digital content lends itself to being taken apart 
and remixed, a principle not lost on forward-looking companies, like Apple, 
which disrupted the entire music industry by allowing consumers to create 
personal digital music collections one song at a time. In the past, MapQuest, 
Microsoft MapPoint, and ESRI were successful closed mapping services. 
By opening the platform and making it remix- and hacker-friendly, Google 
Maps changed the rules. Now, the rest of the industry is struggling to catch 
Google’s momentum and the world of web mashups.

What Does It Mean to Design for Remixability?
By designing for remixability, you are making content and information available in the 
smallest practical unit. The smaller or more granular the unit, the more ways in which 
it can be used and remixed, e.g., as an individual song, news article, photo, or market 
report. Consider making your data uniquely addressable. This is the key to creating 
search and findability for your content.  Also, support multiple data formats and deliv-
ery mechanisms, including structured data formats like XML, RSS, and JSON, as well 
as media formats and microformats. New doors open once these pieces are in place, 
including entry to the new mashup ecosystem.

•
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Apply API best practices. Successful API providers have already established 
a set of proven techniques to help their services gain traction with users and 
ultimately establish and grow a viable developer ecosystem. The practices 
focus on creating a genuine developer support infrastructure that includes 
forums, mailing lists, and developer-focused blogs; full documentation; sam-
ple code in multiple development languages; multiprotocol and data format 
support; use of developer or application IDs to manage and monitor usage; 
and a self-service mechanism for sign-up and basic account management.

HousingMaps.com: the First Web Mashup
In early 200�, software engineer Paul Rademacher was searching for an apartment 
using the Craigslist service but wanted to see where the listings were on a map (see 
Figure 20). So, he wrote a program that “mashed-up” that real estate data with Google 
Maps to automatically plot each listing. This application born of necessity demon-
strated the potential of what can happen when developers are given (or in this case 
take) online data and services to remix. It is the Web 2.0 fulfillment of the powerful 
open source model of “small pieces loosely joined.” 

Note that this occurred before Google Maps had an official API—this was done by 
reverse engineering Google’s service. But rather than shutting down this service, Google 
instead saw it as an opportunity and opened its API a few months later. Since that time, 
many of the industry’s largest vendors, including Yahoo!, Microsoft, and Google, have 
introduced dozens of APIs to foster this sort of developer initiative and establish a foot-
hold in the web platform.

Use existing standards. The more standardized ways in which your content 
is accessible, the more likely it is to be consumed. For example, Yahoo!’s APIs 
can return data in both XML and JSON formats,51 the former being useful 
for server-side applications and the latter for client-side. Google Calendar 
supports the IETF iCalendar standard. Microformats are becoming increas-
ingly common since they have the advantage of being easy to index and inte-
grate because they can be embedded within standard HTML web pages. For 
example, Yahoo! Local supports hCalendar, hCard, and hReview formats; 
EVDB supports them in their events database; and Microsoft’s proposed Live 
Clipboard service will use these formats. And keep in mind that syndication 
protocols like RSS and Atom are becoming the glue of Web 2.0. 

•
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The Mashup Ecosystem 
The number of web sites offering APIs is increasing. By the first half of 200�, new, open 
APIs were being released at a rate of almost one every other day. Developers now have 
hundreds of online APIs to choose from and an evolving ecosystem of innovative new 
applications has been built through new combinations of data and APIs from multiple 
sources. These range from hobbyist experiments to VC-funded and revenue-generat-
ing commercial enterprises. The first industry event focused on the topic, Mashup 
Camp, was held in February 200� and sold out within weeks of announcement. The 
ecosystem is in its early days and many areas are in a state of flux: revenue models, data 
quality, licensing, and technology standardization.

Build your business model into your API. The best 
platform strategies bake the strengths of their core business 
into their API so that both provider and third-party inter-
ests are aligned in a mutually beneficial way. For example, 
Amazon.com’s API is tied to its affiliate program, which 
means that every time an API-driven sale occurs, revenue is 
shared between Amazon.com and the developer. For eBay, 
this meant focusing its API on efficient placement of list-
ings; now, nearly half eBay’s listings come from third-party 
tools built with its API (see Figure 21).52

Use Web 2.0 to support your platform. Platforms open 
the door to a range of opportunities but only succeed 
when properly supported. Apply Web 2.0 principles like 

low barriers to adoption and network effects-driven tools and techniques 
to build and support a vibrant ecosystem. Intuit’s QuickBooks uses blogs, 
forums, and podcasts managed by both staff and users—the staff is the 
product development team, not support. When Slim Devices, maker of 
the Squeezebox media player device, saw that customers were hacking and 
extending its software, it saw an opportunity. Slim Devices created an open 
developer community resource with nightly builds of its software available 
for download, a shared wiki for direct employee/customer collaboration, a 
public bug-reporting form, and even a mechanism for others to localize for 
those languages built into the product. A planned e-commerce site will sell 
developer-created add-ons, and the company and developers will share the 
proceeds.

Web Sites Without Sites
A new generation of web “sites” are beginning to emerge that need almost no site of 
their own. By leveraging platform components provided by others (like storage and 
commerce) combined with logic that occurs within the browser context (often Ajax), 
these sites exist without most or any of the traditional server-side infrastructure. Early 
examples include Eventsites and the Amazon S3 Ajax Wiki.

•
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Be your own platform customer. This can both increase quality through 
real-world, close-to-home applications, as well as reduce cost through reuse. 
A case in point is the events web site Eventful, in which nearly all of the 
production site is built on top of its own EVDB API. The Yahoo! Tech site, 
http://tech.yahoo.com, leverages its own Yahoo! Shopping APIs.

The Widgetization of the Web
Widgets, also known as gadgets, are small, reusable components that allow content 
from multiple sources to be easily integrated without programming. Many of the larg-
est online and operating system vendors, including Google, Yahoo!, Microsoft, and 
Apple, support their own, incompatible form of widgets. The widgets are often part of 
user-configurable home pages or dashboards (although many types can be included 
in any web page). These easily-pluggable widgets extend the reach of content and e-
commerce providers, social networks, and others by giving users a simple way to build 
on their data and services. 

Granular addressability of content. The web page is no longer the defini-
tive unit of data on the Web—there are also individual blog posts, item 
elements in an RSS feed, wiki edits or XML nodes returned from online API 
call. This content represents the future of data access online. The finer the 
granularity, the greater the findability and remixability. Look at how some-
thing as fundamental as a URL structure can be used to expose your logical 
structure (e.g., http://www.flickr.com/photos/tags/flowers). In many ways, this 
structure has become both a functional command line and a de facto data 
model that others can build on. And remember: clean URLs for your con-
tent—clear, simple, readable—are good for users, outside developers, search 
engines, and ultimately your own business. 

Use your platform to build customer trust and loyalty. As noted earlier, 
data portability is one of the central issues in this new era. One of the 
motivations behind creation of the Flickr API was that the founders them-
selves wouldn’t trust a service that prohibited them from taking their data 
with them. Flickr’s API allows access to all this data, and in turn it creates 
openness and trust with its users. When users “hacked” Google Maps prior 
to the advent of an official API, the company did not retaliate, but instead 
opened its system up. By doing this, Google earned valuable user and 
developer trust. When Salesforce.com suffered a series of outages, it regained 
the trust of customers by creatomg an uptime dashboard,53 which provides 
performance and reliability visibility to existing as well as potential customers 
(the company went so far as to name the dashboard http://trust.salesforce.com) 
(see Figure 22). Higher transparency and openness are hallmarks of a Web 
2.0 perspective.

•
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Figure 22: Metrics at trust.salesforce.
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Learn from how your customers remix. How your customers use and 
remix your data and services can be a valuable learning tool for your busi-
ness. As external third-party applications and uses emerge, opportunities are 
created to tie them back into your product and business strategy. In discuss-
ing the mashup ecosystem, Google CEO Eric Schmidt noted “We don’t have 
the resources to build all these. We are critically dependent on the creation of 
the developer community.”54

issues & debates
Terms of service. The agreements between an API provider and third-party 
developers have been the subject of some debate because services are often 
provided “as-is” with few of the guarantees found in traditional service-level 
agreements (SLAs). As an API consumer, be sure you understand these lim-
its; API providers need to decide what level of support is appropriate.

Technology gaps. Many of today’s web services are technologically incom-
plete solutions with gaps in areas such as transaction support, security, and 
localization. In addition, few services share data or models in such key areas 
as identity. 

Misconceptions
There is no business model for APIs and mashups. When nearly half of 
eBay’s listings and almost half of Salesforce.com’s transactions come from 
their APIs, it is obvious that APIs can have very clear strategic value. 

enterprise 2.0 Recommendations
Start small. Begin on the simple end of the continuum such as providing 
syndicated feeds of commonly accessed or updated data. 

Software as a service, with or without IT. Departmental managers, tired of 
waiting for IT project and service backlogs, are more frequently circumvent-
ing their IT department by going directly to SaaS vendors to meet technol-
ogy needs. The project management vendor AtTask estimates that 40 percent 
of its SaaS business comes from department managers sidestepping their IT 
department.55 Therefore, adopt proactive approaches to SaaS and help guide 
organizational adoption of these new tools. 

Watch the consumer space. There are at least two reasons to watch the 
consumer space: external services can deliver plug-in services for the enter-
prise, and what starts as consumer services may spawn enterprise offspring. 
For example, the Google Maps product started in early 2005 as a consumer-
oriented service with no support, guarantees, or SLAs. But in spring 2006, 
the company unveiled Google Maps Enterprise—a licensed, fully supported, 
more enterprise-friendly offering.

Rethinking SOA. Service oriented architecture (SOA) hasn’t solved many of 
the issues of large fragmented IT infrastructures.56 Web 2.0 models can lead 
to faster ROI by emphasizing lighter-weight technologies and development 
processes.
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Related Patterns
Lightweight Models and Cost-Effective Scalability. Look to lightweight 
technology models such as REST and RSS to reach a wide base cost effec-
tively. Facilitating outside rather than internal feature development by creat-
ing a platform can save money and reduce effort.

Perpetual Beta. In particular, operations as a core competency. 

The static web page is giving way to a new generation of rich Internet 
applications that have the ability to combine many of the best elements of 
the desktop and online user experiences. Therefore, create a richer, more 
compelling experience to engage users and transition them from a desktop-
interface model to an online model.

Overview: Combining the Best of Online and Offline Experiences
Not long ago, there was an unmistakable distinction between using a desktop applica-
tion and a browser-based application: highly interactive, responsive experiences with 
rich, graphical user interfaces versus coarse page-based interfaces characterized by slow, 
click-and-wait interactions. This gap has quickly closed with a whole new generation of 
rich, sophisticated online applications redefining what’s possible in the browser.

Combining the best of online and offline experiences creates powerful new opportuni-
ties. No longer is a so-called fat-client application necessary to create a compelling user 
experience and no longer are classic applications such as spreadsheets strictly single-
user, single-machine software. Today’s new lightweight browser-based applications 
built using Ajax-style techniques support continuous interactions, drag-and-drop, and 
full rich media. The result is higher user satisfaction and genuine competitive advan-
tages. Look no further than how Google’s sophisticated mail and mapping applications 
shook-up its respective product spaces or how a new generation of startups, like Writely 
(acquired by Google), are creating word processors and spreadsheets that go beyond 
their desktop legacy by adding collaboration and true platform independence.

The implication is substantial: using web-based software no longer means sacrificing 
the quality of the user experience; now we see the power of data-rich, collaborative, 
networked applications brought closer to their full potential. 

Five Myths of Web 2.0 
Myth 3: It’s only about user participation. The key to Web 2.0 is not just user partic-
ipation, it is participation leading to reuse. The Web is now a platform that fosters reuse 
of data and function on a global scale. For example, blogs have much more impact 
than earlier generations of user-generated content. RSS technology allows blogs to 
be syndicated and remixed, permalinking allows more granular addressability, find-
ability—the time element—facilitates distributed conversations, and simplicity in tools 
and standards makes reuse more practical for users.
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Benefits
Competitive advantages

Higher user satisfaction rates 

Lower web site abandonment and higher sales conversion rates

Reduced IT infrastructure and support costs 

Improved performance

Best Practices
Combine the best of desktop and online experiences. Deliver more 
compelling applications by leveraging the strengths of the desktop (i.e., 
rich interactivity, high user engagement, and fast performance) with the 
strengths of the network (i.e., platform independence, ubiquitous access, 
and collaboration). The online word processor Writely exemplifies how the 
traditional desktop office of word processing, spreadsheets, and calendars is 
evolving into the online office (see Figure 23). Users can collaboratively edit 
documents from any Internet-connected computer using a rich desktop-like 
graphical user interface. Keep in mind that for some users the most compel-
ling aspect may be the price, which is often free and supported by new SaaS 
revenue models like advertising. Note, though, that applications like Write-
ley are not mere desktop application replacements. What makes them as 
significant as Web 2.0 applications is that their online nature facilitates new 
possibilities, such as collaborative editing.

Usability and simplicity first. User engagement and efficiency are first-
order priorities and should not be sacrificed for the latest technology or 
interface fad. Do not allow the lure of what is technically possible to com-
promise the true application objectives. Corporate data-entry applications do 
not need windows that fade-in but can benefit from data entry optimizations 
like type-ahead and client-side validation. Web 2.0 applications make sim-
plicity a strategic advantage. For example, in the past, applications relying on 
digital audio or video, especially user-generated media, struggled with a host 
of complexities. Startups like YouTube have dramatically simplified the previ-
ously complex processes of multimedia with web-based video and audio: it 
is browser-centric, nearly eliminates file format compatibility issues, makes 
uploading and downloading simple, and provide easy-to-use, cross-platform 
Flash-based playback components. Note also that the easy-integration of the 
playback components have encouraged an innovation in assembly phenom-
enon, where users readily use them within their own web sites, blogs, and 
other online applications.
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Project Management Simplified
3�signals’ Basecamp service delivers a clean interface and focused, simplified 
functionality that helps redefine online project management, which has led 
them to 400,000 registered users.�� In so doing, it captured the Web 2.0 attri-
bute of simplicity (see Figure 24). As founder Jason Fried describes, “Custom-
ers ask us, ‘How does Basecamp compare with other project-management 
tools?’ We say it does less. Our products do less, and that’s why they’re suc-
cessful. People don’t want bloated products, and constraints force us to keep 
our products small, and to keep them valuable.” ��

Match the usage to the requirements. The latest 
techniques and technologies support a wide spectrum 
of interaction, possibilities and every application 
has an appropriate implementation point across this 
spectrum. For example, Google Finance employs a 
combination of technologies including JavaScript and 
Flash to deliver a rich user experience (see Figure 25).

Search over structure. Just as algorithmically driven 
search engines (Google) are now often more valuable 
than human-created directories (Yahoo!’s hierarchy), 
the means of accessing, and even creating, content 

on individual sites is now typically driven by search and other algorithms. In 
the Web’s earlier days, only the largest sites could afford the time and cost of 
their own internal search, but now no site can afford not to, especially given 
that most of the major search engines provide a free, pluggable “search this 
site widget” that can. The del.icio.us service automatically suggests tags based 
on a combination of factors, including the content of the URL being book-
marked, your existing tags, and tags from other users. This makes the process 
faster and easier for the user and creates a more consistent aggregate tag 
structure for the entire community. As the nature and structure of content 
becomes less predefined and emerges out of the dynamics of user behavior 
and participation, the need for smart, powerful algorithms will only increase.

Preserve content addressability. By virtue of creating a more seamless 
experience without the click-and-load model of older online applications, 
new Web 2.0 applications are said to leave the page metaphor behind. But in 
so doing, these rich applications run the risk of forgoing benefits of direct 
content addressability because one page, or set of information, may no 
longer equal one URL. Use established techniques to ensure that content is 
still findable, both by humans (e.g., bookmarks) and by machines (e.g., 
search engines, aggregators, third-party applications, and other tools). For 
example, Google Maps allows users to pan and zoom to any location on the 
earth, but the URL in the browser never updates to reflect changes in 
location. Unfortunately, this means the content no longer matches the URL. 
Google’s solution is to provide a “Link to this page” button, that when 
clicked, causes the browser to reload with a URL that precisely identifies that 
geographic location (see Figure 26). 
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Deep, adaptive personalization. A Web 2.0 user-centric experience goes 
much deeper than the surface of the interface—the application’s user 
experience dynamically learns from customer behavior, anticipates needs, 
remembers preferences, and adapts as appropriate. Amazon, even as one 
of the Internet’s highest volume sites, generates nearly every page at run-
time, including what other competitors deliver as static product pages. 
This enables it to optimize the experience for each user and increases both 
customer loyalty and revenue opportunities. Google’s GMail automatically 
suggests email addresses based on a user’s email history without requiring the 
user to first add information to an address book. 

Web 2.0 vs. Web 1.0: Google Maps vs. MapQuest
Since launching two years ago, Google Maps has had a dramatic impact on the online 
mapping space. By applying Web 2.0 best practices it has put incumbents like Map-
Quest on the defensive and playing catch-up. For example, Google was the first to offer 
a rich interface with near seamless background loading of map data and interactive 
drag and drop of map image. Contrast this to the conventional model that forces a new 
page load for each navigation movement. Google Maps was the first to an lightweight 
interface with navigation controls contained within the map, as well as rich satellite 
photo imagery and more sophisticated local search integration.

MapQuest did not offer an open, programmable platform until 200� and is now far 
behind in mindshare. It is not optimized for mobile devices (but it does offers a pre-
mium Map Me service for GPS devices).

Google Maps had 300 percent growth through 200� with 2� million visitors. This was a 
rapid gain on MapQuest’s 43.� million users and just 100,000 shy of second place Yahoo!, 
both of whom had only 20 percent growth during the same period�� (see Figure 2�).
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issues & debates
Overuse. Beware of the “because you can” phenomenon in design and devel-
opment. Usability and user-centered design should still come first.

Compatibility and complexity issues. Browsers are again becoming a cross-
platform issue because complex applications are often not compatible with 

all browsers (see Figure 28). Technical 
complexity can increase development and 
support costs, as well as making top-quality 
developers hard to find.

Potential performance issues. Although well-designed rich applications can 
improve performance by decreasing network traffic and system load, poorly 
design ones can do just the opposite. Early issues with Microsoft’s Live.com 
product included complaints about sluggish performance.60

Immaturity and lack of standards. There are no “Ajax standards” and a 
proliferation of new toolkits and frameworks introduce design, development, 
and standardization challenges.

Uncertain impact on web analytics and advertising metrics. New interface 
techniques have the potential to completely break established models for web 
site and advertising metrics. What happens to page counts or ad refreshes when 
the user stays on the same page to perform multiple functions?

Disconnected use: Browser-based applications have yet to fully overcome 
the challenge of functioning when the computer is offline and without net-
work connectivity.

Misconceptions
Ajax is the only option. There are other technology alternatives for RIAs, 
including Adobe Flash and OpenLaszlo; future options might include 
Windows Presentation Foundation/Everywhere. For some specific scenarios, 
such as rich media audio or video playback, the current leading choice is not 
Ajax but Flash (for example, videos on YouTube use Flash Video). But, keep 
in mind, Ajax is quickly becoming the de facto choice for most RIAs, which 
is leading to a wider array of Ajax technology resources and growing ranks 
of Ajax developers. Adobe is working hard to counter this trend, and we can 
continue to expect Flash to be an important player in the RIA space.

enterprise 2.0 Recommendations
Look for measurable benefits. Benefits of rich user experience are often 
qualitative—user engagement, customer satisfaction, and product differen-
tiation—but can be quantified. Measurable ROI can come from cost sav-
ings at the infrastructure level (bytes transferred, bandwidth consumed, and 
transmission time), productivity improvements (user task time, wait time, 
user efficiency, and total steps per task), or in IT support (no install leading 
to deployment, configuration, and upgrade costs).
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Figure 28: Not every browser is compatible with every application
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Seek to standardize. A variety of new user interface toolkits are now avail-
able and most are focused on Ajax techniques. Evaluate these options, 
including open source libraries (e.g., Prototype, script.aculo.us, and Rico), 
vendor-provided (e.g., Yahoo! UI Library, Google GWT, and Microsoft  
ASP.NET AJAX, code-name “Atlas”) and commercial (e.g., Nexaweb and 
TIBCO General Interface). Standardizing is challenging in such a fast-mov-
ing, new space. Ensure new standards fit within existing in-house technology 
standards, languages, and tools. 

Transition off the desktop strategically. The trend toward browser-based 
applications will continue to accelerate, driven by platform neutrality, stan-
dardization, and costs savings. Look for opportunities where these trends 
align with business objectives. RIA technologies don’t just replace desktop 
functionality, but because applications are Net-native, they allow new net-
worked behavior and applications that learn from all connected users.

Related Patterns
Lightweight Models and Cost-Effective Scalability. Thin-client browser-
based applications facilitate faster product cycles than desktop solutions. 

Innovation in Assembly and Perpetual Beta. Rich user experiences ease the 
transition from desktop applications to online SaaS models. 

The PC is no longer the only access device for Internet applications, and 
applications that are limited to a single device are less valuable than those that 
are connected. Therefore, design your application from the start to integrate 
data and services across desktops, mobile devices, and Internet servers.

Overview: Leveraging Pervasiveness
We are entering the era of ubiquitous computing in which billions of devices in all 
shapes and sizes are connected to the Internet. Soon the PC will no longer be the 
primary means of accessing the Internet—this is already true in countries like Japan 
and Korea. It’s becoming increasingly common for individuals to go online from sev-
eral sources every day: office desktop, laptop, home computer, portable media player, 
game console, and mobile phone. Yet, even that multiaccess scenario will soon seem 
quaint given the rapid growth of Internet-aware devices and the coming sensor web 
where data streams online in ever-increasing speed and quantity. This is where the 
Web as platform truly reaches every edge.

More interactions are spanning both devices and people:

Photos. Snapshots can now be captured from a mobile phone; sent by email 
over wireless carrier network to a desktop computer for editing; uploaded 
to an online photo-sharing service; collaborated on by other users via com-
ments, ratings, and groupings; syndicated via RSS and APIs to more devices 
including a home television via TiVo-like services; and downloaded to hand-
held photo-capable media player. 

•
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•

•
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Software Above the 
Level of a Single 

Device
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Music. Desktop computer users can create music playlists via online data-
bases and download them to portable devices. Actual listening histories 
are later uploaded from devices to an online music service, and collabora-
tive filters algorithmically combine and filter to create virtual radio stations 
streamed to browsers and other devices; new Internet-aware home stereo 
components connect these streams directly to users’ living rooms. 

However, we are still a long way from a grand vision of seamless anywhere access. 
Keeping data synchronized and readily available across these platforms is both a 
tremendous challenge and opportunity. Collaborations need to be consistently device 
independent. Devices are only gradually becoming location-aware. Many edge plat-
forms have limitations in raw performance, input/output capabilities, and limited 
or no ability to function when not connected to the network. Successful Web 2.0 
applications can leverage this pervasiveness to broaden markets, facilitate new usage 
scenarios, and gain competitive advantage.

Five Myths of Web 2.0 
Myth 4: Web 2.0 is an all-or-nothing proposition. The patterns and best practices 
of Web 2.0 do not need to be taken as-is or applied only as a group; nor are they a 
cure-all or silver bullet. An enterprise knowledge management system has different 
needs than a public photo-sharing site, which, in turn, differs from an online banking 
system. Although the principles discussed here can be applied across a broad range of 
situations, the nature and requirements of each application, product, or need should 
dictate strategy and usage. 

Benefits
Opens new markets

Access to your applications anywhere

Ability for location and context awareness

Entry into the new digital home

Best Practices and examples
Design from the start to share data across devices, servers, and networks. 
Pervasive networking has opened new product opportunities for connecting 
devices and users at the edge to services at the core. Apple’s iTunes strategy 
leverages the strengths of networks, desktops, and portable media devices. 
This approach, combined with a la carte pricing for music downloads, 
disrupted the entire music industry. Slim Devices’ Squeezebox media server 
brings the network directly into the living room, eliminating the desktop 
from the chain altogether. Microsoft’s Xbox hardware and Xbox Live online 
multiplayer service together create a platform with user-generated content, 
media sharing, ratings, feedback, user profiles, and buddy lists. TiVo’s digital 
video recorder and online subscription service harnesses collective intel-
ligence both implicitly from viewing habits and explicitly via consumer 
voting. On its web site, a “most popular recordings” feature is constructed 
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based on aggregate user behavior (see Figure 29). The device is 
programmable from anywhere on the Internet, while the TiVo 
ToGo service and partnerships with Brightcove, CNet, and Yahoo! 
brings video to home TV.

Think location-aware. Find opportunities for whole new forms 
of presence-enabled and location-aware social interaction. Tech-
nologies such as Bluetooth and GPS are becoming increasingly 
common in today’s mobile devices, and they are particularly well 
suited to the digital/mobile generation. Yet advanced location 
technology is not always necessary for success. The Dodgeball 
social-networking service facilitates on-the-fly rendezvous coordi-

nated by geographic proximity but because the location data is user-supplied 
it does not require location-aware devices (see Figure 30). The Plazes service 
lets people with Wi-Fi-enabled devices at the same location to make contact 
via their social network (it is also a platform with an API and mashes-up data 
from Google Maps and Flickr as part of its base offering).

Extend Web 2.0 to devices. Look for areas in which other Web 2.0 tech-
niques and best practices can be extended to nondesktop devices, whether 
that’s with platforms and mashups, an architecture of participation, or the 
Long Tail. eBay offers a premium fee wireless service for alerts and bidding 
(see Figure 31). The Bones in Motion service looks to turn cell phones into 
fitness accessories in part via Google Maps mashups and instant blog/journal 
features. EQO Communications and iSkoot extend Skype to mobile devices. 
Wizbit provides BitTorrent services to mobile phones. Yahoo!’s Go Suite—
Go Desktop, Go Mobile, and Go TV—allow access to email, chat, contact, 
and calendar data from mobile devices and does not require sophisticated 
hardware or software.

Use the power of the network to make the edge smarter. Even though 
mobile devices are becoming more powerful, the capabilities at the server-
side will continue to be even greater. Therefore, offload heavy lifting from 
edge devices to servers and return lightweight results. With services like 
SCANBUY and Frucall, shoppers can enter barcodes into a mobile device to 
receive instant product information and compare prices (eventually these 
services may allow the phone’s camera to scan the barcodes and upload them 
to servers for interpretation) (see Figure 32). 

Leverage devices as data and rich media sources. Use network and media 
enabled edge devices as low-friction data-capture sources for photos, vid-
eos, audio, and text. Mobile blogging (moblog) services like TextAmerica, 
SixApart’s TypePad Mobile, WINKsite, and Nokia Lifeblog provide users 
with the ability to use mobile devices as tools for content creation and shar-
ing. The podcasting service Odeo allows a user to create podcast recordings 
directly from her mobile phone.

Make one-click peer-production a priority. Limitations in device input 
and display make minimizing barriers to use even more critical than on the 
desktop (limitations differ for everything from mobile phones to TiVo). 
Apply extra effort on interaction design to optimize customers’ ability to 
use your service. ShoZu’s award-winning mobile photo- and video-sharing 
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Figure 30: A Dodgeball notification

Figure 31: eBay wireless service

Figure 32: SCANBUY phone barcode 
input

Figure 29: TiVo suggestions
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 services focus on ease-of-use as a primary success factor (it also provides this 
as an open architecture to enable integration with a wide variety of third-
party web sites and communities).

Enable data location independence. Allow customers to seamlessly keep 
data synchronized across devices. Products from companies like Sharpcast 
and Intellisync allow synchronization across devices (as do Apple’s iSync and 
Microsoft’s ActiveSync, although each has a bias toward its own platform). 
Infrastructure-layer components are also starting to appear, such as Box.net 
and Amazon S3, which provide APIs to allow third-party programs any-
where-access for data storage and synchronization.

Ecosystems Above a Single Device
In contrast to Apple’s single-vendor model for both the hardware and software behind 
iTunes, some competitors are opting for a different strategy. Real Networks recently 
announced its Rhapsody DNA initiative: a platform strategy in which Rhapsody-hosted 
music services are available “in the cloud” through a set of web service APIs. It then 
becomes a shared data and services platform for hardware partners building portable 
MP3 players and home stereo components; software providers, including Real Net-
works, can build desktop, server, and portable applications; and independent develop-
ers and hackers are encouraged to create mashups. 

issues & debates
Walled gardens. The mobile market is one of the strongest bastions of 
walled gardens. Telecom carriers must first allocate space on their “decks” 
for features that customers are allowed to access from their phones. New, 
more open Web 2.0 mobile applications use standard web interfaces to allow 
access from any browser-capable device.

Compatibility issues. Non-PC devices—anything from phones to media 
players—use a multitude of standards and device formats. Opt for simplic-
ity and those standards with widest support (such as the XHTML Mobile 
Profile).

Digital rights management. Now that consumers can access digital media 
like music and movies from so many different devices, how should content 
owners control piracy? This question has led to a highly contentious debate 
and a range of anti-piracy measures with little agreement on what’s best to 
balance the goals of content creators, publishers, and consumers.

Misconceptions
It’s just about device independence. Although traditional notions of device 
independence are important, what really matters in Web 2.0 is leveraging the 
power of network effects beyond the desktop. Take strategic advantage of the 
strengths at each layer. Look at iTunes: multimillion song catalogs live on 
Apple’s shared server farms; the desktop browser suits user searching, pur-
chasing, and organizing; and the ultimate destination is the portability of the 
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media player itself. In-between features like playlists and recommendations 
benefit from the power of network effects and the Long Tail.

Recreating the desktop on the device. Devices are very different from 
desktops, so design accordingly. Device constraints like small screens, limited 
keyboards, and processing power require appropriate design. Do not try to 
map all desktop features onto the device; look for unique capabilities of the 
device that are lacking from the desktop.

enterprise 2.0 Recommendations
Leverage existing mobile investments. Every enterprise has existing invest-
ments in mobile devices ranging from BlackBerry devices to field service 
handhelds to smart phones. Many of the applications on these devices are 
simple client-server applications that fail to truly take advantage of network 
enablement. 

Look for a standards-based platform. Many mobile and edge Web 2.0 
applications are designed to work with standards-based technologies such 
as XHTML. Seek opportunities to rationalize disparate mobile applications 
onto today’s more mature and open technologies, as well as solutions that are 
not independent on a specific mobile carrier.

Related Patterns
Innovation in Assembly. Software above the level of a single device can be 
seen as the natural extension of the Web as a platform.

Rich User Experiences. Increasingly sophisticated devices are facilitating 
richer experiences beyond the desktop.

When devices and programs are connected to the Internet, applications are 
no longer software artifacts, they are ongoing services. This has significant 
impact on the entire software development and delivery process. Therefore, 
don’t package up new features into monolithic releases, but instead add 
features on a regular basis as part of the normal user experience. Engage 
your users to be real-time testers, and structure the service to reveal how 
people use your product.

Overview: End of the Software Adoption Cycle
“What version of Google is this?” Millions of customers use Google’s software every 
day yet never have cause to ask this question. Why? Because In the Internet era, users 
think in terms of services not packaged software, and they expect these services to 
just be there and to improve over time. No versions, no installations, no upgrades 
needed. The traditional design-develop-test-ship-install cycle of packaged software is 
ending. Software has become a service—a service that is always on, always improving 
(see Figure 33).

•
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For development organizations, this shift impacts the entire software development 
and delivery process. Success now relies on adoption of the perpetual beta develop-
ment model in which software is continuously refined and improved, users become 
co-developers, and operations—the daily care and feeding of online services—
become a core competency. It is Web Development 2.0.

Benefits
Faster time to market

Reduced risk 

Closer relationship with customers 

Real-time data to make quantifiable decisions

Increased responsiveness

Best Practices
Release early and release often. This edict of the open source development 
model61 is now a critical success factor for Internet-based software. Use agile 
and iterative development methodologies to package bug fixes and enhance-
ments into incremental releases that respond to user feedback. Use auto-
mated testing and a rigorous build and deploy process to streamline QA and 
release management. eBay deploys a new version of its service approximately 
every two weeks. Flickr photo-sharing service took this even further, deploy-
ing hundreds of incremental releases during an 18 month period from 
February 2004 through August 2005. Compare this with the traditional 
product release cycle as exemplified by Microsoft Windows (see Figure 34). 

It’s not just new products that can benefit from this approach: Yahoo! Mes-
senger went from 1 release every 18 months to 4 releases per year.62

Engage users as co-developers and real-time testers. Real-world user 
behavior provides a much more accurate model for assessing new product 
features than marketing requirements documents, prototypes, or any other 
form of non-production feedback. The nature of web-based applications and 
the creator’s ability to actively monitor how the software is used in the wild is 
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Figure 33: Examples of beta services

Figure 34: Flickr versus Microsoft release cycles

Microsoft Windows release history
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a dramatic shift from the days of desktop software. Use statistics and con-
trolled experimentation to make informed product decisions. Establish 
feedback models such as dynamic A/B testing in which a small percentage of 
your site visitors are presented with alternative features and experiences. 
Amazon.com runs multiple A/B feature tests on its live site every day. The 
results of these tests feed a rigorous data-driven process that spurs evolution 
of not only the application but the business as well.

Instrument your product. In the develop-
ment process, you need to plan for and imple-
ment not only the customer-facing applica-
tion but also a framework for capturing how 
customers are using your product. What users 
do often tells you more than what they say. 
This framework of instrumentation must be 
guided by business objectives and be as care-
fully planned for and thought through as the 
product itself. As with A/B testing, the data 
captured must answer specific questions as a 
means for measuring how well objectives are 
being met and driving product development 
(see Figure 35). 

Shadow Applications 
Shadow applications are private, internal-facing tools built to monitor and profile 
public-facing applications. They spot what is or isn’t succeeding and ultimately drive 
improvements. Shadow apps don’t have to be large, just meaningful. For example, 
Flickr developed a “Loneliest Users” report that allowed it to identify users who were 
not inviting friends to the service. Flickr then added itself as a contact for those users 
and taught them how to make better use of the service.

Incrementally create new products. New and existing products should evolve 
through rapid releases, user feedback, and instrumentation. Experiment with 
new product ideas through planned, but incremental processes. Google has 
launched some of its most successful products including Google Maps and 
GMail following this approach. The Google Maps beta was publicly launched 
in February 2005 and stayed in beta for eight months. During that time, 
Google gained significant feedback from users, incrementally added new 
features, and gained valuable early-mover advantage, which put it far ahead of 
slower competitors like Microsoft and Yahoo! (see Figure 36).

•

•

Figure 35: Perpetual beta product cycle
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Make operations a core competency. When software is an always-avail-
able online service, it is no longer just software development that determines 
success, it’s operations—that day-to-day ongoing management of data and 
services. Google’s success is due not just to its patented PageRank search 
algorithms but how well it builds and runs its data centers. Doing this well 
creates competitive significant cost and quality advantages. These operational 
strategies and competencies include:

Using horizontal scaling techniques and commodity hardware 
components for simplified fault-tolerance and high availabil-
ity

Using low-cost software (typically open source) to leverage 
large support communities and resources

Ensuring that adequate systems monitoring and management 
is in place

Ensuring that operations planning and staffing are first-class 
priorities

Feeding lessons learned from operational experience back into 
the core product—features, stability, and scalability 

At an application level, this means no longer having the development team 
throwing it “over the wall” to operations and forgetting about it—they 
must actively integrate deployment, data management, feedback loops, and 
 metrics. 

Use dynamic tools and languages. Rapid release cycles and agile, respon-
sive development models benefit from appropriately flexible development 
tools and languages. Employ platform-independent, dynamic languages 
such as Python, PHP, and Ruby to enable adaptability to change, speed, 
and productivity. Consider development frameworks that focus on simpli-
fication and productivity, such as Ruby on Rails (initially created as part of 
37signals’ Basecamp and later released as open source) or Django for Python 
(developed as part of the project Ellington and also released as open source 
code). 37signals often notes how the strengths of the Ruby programming 
language helped enable it to build Basecamp in four months with a team of 
2.5 people.63 

Misconceptions
User testing replaces quality assurance. Do not use the perpetual beta as 
an excuse for poor quality, stability, or a lack of accountability. This risks 
alienating and losing valuable customers. Engaging users as real-time testers 
is about validating and refining functionality, not quality. 

Versions no longer exist. Users may no longer be aware of versions but 
underneath the covers they are as vital as ever. Some companies with 
extremely short development cycles “ship timestamps, not versions,” yet 
source code control is used for both. Development tools need to support 
high-quality rapid software development; the more frequent release cycles 
require disciplined build, deployment, and support processes. 
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issues & debates
Beware of excess. Just because you can quickly deliver new features to users 
does not mean you should. Avoid creating confusion or feature fatigue with 
your customers. 

Beware of release thrashing. Rapid release cycles quickly become counter-
productive and inefficient if not supported by appropriate internal tools and 
processes.

Uptime is not cheap or easy. Do not underestimate the cost and effort 
necessary to achieve high levels of service availability (e.g., “five nines”). As 
seen with Salesforce.com’s high-profile reliability issues,64 any service-quality 
failures can lead to customer- and public-relations challenges. Because every 
application has its own level of criticality—an air traffic control system and 
an in-house collaboration tool are quite different—so look to match service-
level requirements to needs.

Privacy. Instrumentation of applications and profiling user behavior must be 
done within appropriate privacy and security guidelines. 

First impressions. There is always tension between the desire to release a 
product early and the reality of making a good first impression. This requires 
rigorous focus on feature prioritization—understanding what’s most impor-
tant—as well as ensuring that what is released is adequately functional and 
reliable.

enterprise 2.0 Recommendations
Seek suitable enterprise process models. Look for development and 
operational models that suit your organization’s culture but move toward the 
perpetual beta. On the development side use agile, iterative approaches. On 
the operations side, consider best practice-centered models, such as the IT 
Infrastructure Library (ITIL).65 

Start with pilot projects. As with any new approach, begin with select proj-
ects and teams to learn adoption processes. 

Related Patterns
Lightweight Models and Cost-Effective Scalability. Agile software-devel-
opment techniques are ideally suited to support rapid release cycles, so they 
have a readiness for change. Integrate lightweight development and deploy-
ment processes as complements to the perpetual beta. Combine this with 
low-cost, commodity components to build a scalable, fault-tolerant opera-
tional base.

Innovation in Assembly. The perpetual beta is the process underlying the 
development of the web platform and it relies on many of the same core 
competencies. 
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Small sites make up the bulk of the Internet’s content; narrow niches make 
up the bulk of the Internet’s possible applications. Therefore, use the reach 
of the Internet to monetize markets previously too small to profitably 
capture. Reach out to the edges and not just the center; reach out to the 
Long Tail and not just the head.

Overview: The Web Has No Shelf
An entire class of opportunities now exists that weren’t previously practical. These 
opportunities are captured in Chris Anderson’s economic model of the Long Tail.66 It 
demonstrates the shift from a world of limited choices and mass market hits to a 
world of nearly limitless choices and niche markets. And it’s the Internet, with its low 
cost of production and distribution combined with infinite shelf space, that is 
driving this change.

The Long Tail phenomenon is a type of “power law” statistical 
distribution often seen in the relationship between product popular-
ity and product choice, as shown in Figure 37. The section on the 
left represents the most popular products—hits and mass market 
items at the “head” of the demand curve, where a limited number 
of items sell in large volumes. A steep slope quickly leads into the 
much broader part of the market, the Long Tail itself. In this section, 
each item sells far fewer units than the hits, but the total number of 
niches in the tail represents significant market opportunities. 

What makes the Internet uniquely suited to leveraging the Long Tail?

Infinite shelf space. Many limiting factors from the physical world are 
absent from the Internet, including shelf space, fixed geographic location, 
and spectrum on the broadcast airwaves.

Micro-markets. Small sites make up the bulk of the Internet and narrow 
niches constitute the majority of the Internet’s possible applications and 
audience.

Cost advantages. The nature of online commerce can significantly lower 
distribution, inventory, and sales costs.

Some Long Tail examples include67:

Netflix rents 35,000 to 40,000 unique DVD titles every day. That’s 66 per-
cent of its entire inventory of 60,000 selections. Yet the average Blockbuster 
retail location stocks less than 3,000 DVDs. 

Rhapsody has found that the majority of titles it delivers are not from its top 
10,000 songs.

Google’s automated, decentralized advertising mechanisms have enabled 
hundreds of thousands of small publishers to earn revenue from advertising.
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Figure 37: The Long Tail model
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Five Myths of Web 2.0 
Myth 5: Web 2.0 is over. Some mistakenly may think that this era is already over 
and that it is too late to take advantage of these changes. However, this phase of the 
Internet’s evolution has just begun, and while the incumbents in some markets may 
have a lead, that does not mean the battle is over. The fundamentals that are driving 
this change are independent of the hype over the rapid success and proliferation of 
Web 2.0 companies that have yet to demonstrate staying power.

Benefits
Ability to target and capture new micro-markets

Content producers can reach a wider audience

Opportunity for increased consumer choice 

Best Practices
Build on the driving forces of the Long Tail. The Long Tail is driven by 
three forces: democratized tools of production, decreased cost of consump-
tion by virtue of democratized distribution, and new forms of connecting 
supply and demand. The new tools of production in the hands of millions of 
consumers (now producers) make the Long Tail longer; new forms of 
distribution like the Internet make the tail fatter (greater liquidity and 
consumption); and better marketplace matchmaking drives business from 
hits to niches (via search and filtering) (see Table 3).68

The need for all of these capabilities will only continue to grow; as venture 
capitalist David Hornik notes, “The real money [in the Long Tail] is in 
aggregation and filtering, and those will continue to be interesting businesses 
for the foreseeable future.”69 

•
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Table 3: Building on the Long Tail

Force Business example

Democratize production Long Tail toolmakers, 
producers

Digital video cameras, desktop music- and video-
editing software, and blogging tools

Democratize distribution Long Tail aggregators Physical goods: Amazon.com and eBay
Digital goods: iTunes and iFilm
Advertising/services: Google and Craigslist
Information: Google and Wikipedia
Communities: MySpace and Bloglines

Connect supply and demand Long Tail filters Google, blogs, Rhapsody recommendations, and 
best-seller lists
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Use algorithmic data management to match supply and demand. The 
now familiar online retail refrain “Customers who bought this also bought 
X” epitomizes application of algorithmic techniques to help consumers find 
products of similar interest. As the number of available products swells, this 
type of behind the scenes collaborative filtering, pioneered by early online 
retailers including Amazon.com, becomes even more critical.

Google’s Mission: Serving the long tail
There is a Long Tail for search technology, and it was Google, not Excite, that found a 
way to monetize it with automated, efficient, highly targeted advertising. Google’s self-
service model allows both advertisers and publishers to manage the entire process. 
Google targets the Long Tail in its role of aggregator: search is a form of aggregation, 
and as it moves into verticals—e.g., video, local, and news—Google can feed more 
niches. As CEO Eric Schmidt put it, Google’s mission is “serving the Long Tail.”

Use an architecture of participation to match supply and demand. An 
open architecture of participation can fulfill a powerful complementary role 
to algorithmic techniques to more effectively feed niches. James Surowiecki’s 
“wisdom of crowds” philosophy”70 is being leveraged by companies and 
products of all types as a means for searching and filtering the Long Tail. 
Capitalizing on the wisdom of crowds extends from user product reviews to 
popularity rankings and other aggregated wisdom. This now fulfills a need 
that extends far beyond retail. For example, the New York Times web site 
now offers live rankings of “most popular” and “most emailed” as filters to 
dynamically prioritize content based on user behavior. 

Controlling the Wisdom of Crowds
Just as email begat spam, and bulletin boards bred trolls and flamers, the latest gen-
eration of Internet technologies, including blogs, wikis, and every web site that is 
now “read–write” and not just “read” must confront new variations of the same chal-
lenges: preventing or filtering fraudulent, obscene, illegal, and otherwise inappropriate 
 material. 

As you open your application to outside input, it is vital to plan and prepare for this 
inevitability. Fortunately, there are a variety of techniques available for controlling the 
wisdom of crowds, including both algorithmic software-only solutions and manual 
human-controlled approaches. These can be applied individually or in combination 
depending on need. Consider:

Captchas: A verification technique to prevent abuse by robots and other 
automated spam software. Typically it presents the user with an image containing 
distorted text and asks him to confirm its contents; e.g., Yahoo! account signup 
(see Figure 38).71

Editorial review: Content reviewed and approved by the editorial team or 
editorial hierarchy; e.g., Wikipedia.

•
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Figure 38: An example of a Captcha
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User moderation: Content moderation via fellow users ranging from rating 
systems open to all users or to control by delegated moderators; e.g., Slashdot’s 
“mod points” system.

Abuse reporting: Allows fellow users to report specific instances of abuse 
through a generalized report abuse form or flag presented alongside each content 
element; e.g., Amazon.com’s Report Abuse flags for user reviews, Craigslist’s “flag 
for review,” and YouTube’s “flag as inappropriate” feature.

Reputation systems: Mechanism for scoring or rating fellow users. Users with 
low scores can be blocked or avoided; e.g., eBay.

Algorithmic spam detection: Software that scans content for potential abuse 
patterns; it can automatically remove content or flag and forward for human 
moderation; e.g., Spam Karma for WordPress.

Relevance ranking: Algorithmic ranking that either filters inappropriate content 
or mitigates its effectiveness; e.g., Google Search.

These mechanisms are also a means for protecting and reinforcing the essential Web 
2.0 element of trust: trust in the quality of data, trust in the system, and trust between 
other users.

Leverage customer self-service to cost effectively reach the entire web. 
Allowing customers to manage their own accounts gives them greater control 
and information, while simultaneously reducing total support costs, which is 
one of the greatest barriers to scalable growth. Nearly all of Google’s services 
are self-service based. Skype, eBay, and Craigslist all succeeded on self-service 
models. The same strategy can be applied to business and enterprise cus-
tomers: Microsoft’s new Office Live SaaS product line follows a self-service 
model that allows it to reach the large, but cost-sensitive, Long Tail of the 
small- to medium-size business (SMB) market. 

Leverage the low-cost advantages of being online. Production and inven-
tory costs can be kept low by fulfilling an aggregation role (e.g., eBay and 
iFilm) by using consignment-style models (Apple pays for iTunes tracks only 
after they are sold) and build-on-demand (e.g., on-demand books through 
lulu.com or Amazon.com’s BookSurge and DVDs-to-order through Cus-
tomFlix). Minimizing marketing costs comes from customer driven word-of-
mouth promotion, and reducing support and training costs via self-service 
and community support (e.g., forums, groups, and wikis).
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issues & debates
Some markets and goods benefit more. Digital goods, with their low 
(near-zero) cost of production and distribution, are particularly well suited to 
leverage the Long Tail. 

When the tail is smaller. Size matters for Long Tail markets. But some con-
texts, such as within a single enterprise, have in inherently smaller popula-
tion than the global Internet. These smaller populations require finding the 
right incentives and means for demonstrating and reinforcing value.

Misconceptions
Hits don’t matter. Hits do matter, but go beyond their traditional role by 
serving as the launching point from which techniques like recommenda-
tions and rankings can lead customers into more specialized and personalized 
areas of interest. Even in new markets, the head of the curve still matters. For 
example, YouTube’s top 10 percent of best-played videos made up 79 percent 
of all of its 7.56 billion plays.72

enterprise 2.0 Recommendations
Enable enterprise self-service. Reduce costs and address IT’s Long Tail 
demand by enabling more self-service IT with tools like wikis and mashup-
style integration tools (considered supported tools from vendors such as 
Socialtext, Confluence for collaboration, or Kapow Technologies and Zimba 
for integration). 

Improve search, filtering, and aggregation. Effective information retrieval 
of both structured and unstructured enterprise data is one of corporate IT’s 
greatest deficiencies—this is where vast amounts of valuable information 
goes underused. Look for opportunities to apply these core Long Tail tech-
niques to match this supply of data with user demand. 

Related Patterns
Lightweight Models and Cost-Effective Scalability. Gain Long Tail-style 
benefits with syndicated business models and maintained low costs. Scalable, 
elastic pricing models allow pricing to match more markets.

Data Is the Next “Intel Inside”. Making data (content) accessible to niches 
means making it available in smaller “micro” chunks. iTunes sells music by 
the song, not the CD, and newspapers like the New York Times sell individ-
ual articles online.

Harnessing Collective Intelligence. Using peer production and other 
“crowdsourcing” techniques to capture the Long Tail. 

•

•

•

•

•

•

•

•
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Scalability in Web 2.0 applies to business models as well as technology. 
Changes in cost, reusability, process, and strategy mean much more can be 
done for much less. Therefore, adopt a scalable, cost-effective strategy 
encompassing business models, development models, and technology to 
deliver products to market faster and cheaper without sacrificing future 
growth.

Overview: Doing More with Less
In Web 2.0, business models need to scale as well as the technologies that implement 
them. By adopting a lightweight, scalable approach, many traditional costs and risks 
can be reduced. Less upfront capital is required before seeing a return on investment 
(ROI). No longer are large software development teams needed before applications 
go live. No longer are large marketing budgets needed to get the word out. No longer 
do you need to build all your e-commerce components in-house. Why? Consider:

Commoditization. Commoditized hardware, bandwidth, and software have 
driven prices lower by an order of magnitude. 

Reuse. Powerful open source software, such as Linux, Apache, MySQL, and 
PHP (the LAMP stack), combined with large libraries of prebuilt compo-
nents, have made it practical to create sophisticated web sites on short sched-
ules and shoestring budgets.

Strategy: Lessons of the dot-com bust encourage significantly leaner 
approaches to new business financing and product development.

Network effects. Viral word-of-mouth approaches to marketing and promo-
tion combine with revenue models that scale with adoption. 

Process. Adoption of agile development processes, highly iterative product 
cycles, and tighter customer engagement reduce cost, time, and risk.

If the model for Web 1.0 era companies was “get big fast,” today it’s “small is the 
new big.”73 Craigslist is one of the Internet’s largest and most successful sites but has 
a staff of 22. Flickr served more than 1,000 transactions per second and 2 million 
photos on less than a dozen low-cost servers using free open source software on every 
platform layer from web servers to databases. The small site iPod Radar earns revenue 
from e-commerce transactions with no e-commerce infrastructure of its own. It is the 
Web as a platform-development philosophy extended to business models.

Benefits
Faster time to market

Faster ROI through reduced cost and time

Reduced risk of project and product failure

Greater adaptability 

•

•

•

•

•

•

•

•

•

Lightweight Models 
and Cost-Effective 

Scalability
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 Best Practices
Scale with demand. In an era driven by network effects, nearly every aspect 
of your business and product should be designed to start small and scale with 
demand: the technology model, the revenue model, and even the human 
resources model. On the demand side of the market, the essential dynamics 
of network effects are becoming more prominent: gradual early growth with 
a potential inflection point from which exponential growth kicks-in. On the 
supply side, new lower-cost economics allow for greater flexibility in scaling 
the technology, the marketing, and staff. Digg, the popular peer-driven news 
site, started with $2,000, a single hosted server ($99 per-month), free open 
source software, and an outsourced $10 per-hour developer from Elance. 
By fall 2006, Digg was serving more than 100 million page views a day and 
more than 90 servers, but had a staff size of only 15.74

Syndicate business models. In the Internet’s networked economy, there’s 
now an online ecosystem of plug-in modular components and syndicated 
business models that enable enterprises to build all or part of their business 
on top of components from others. For example, by simply inserting a few 
lines of code into your web site, you can immediately begin earning advertis-
ing revenue, conducting e-commerce transactions, or performing functions 
from search to chat. Not long ago these components would have required 
substantial effort, time, and cost to build. Google AdSense epitomizes 
business model syndication: content publishers use AdSense by inserting a 
snippet of JavaScript code into their web sites and can begin displaying con-
textually relevant ads and earning revenue that same day. Retail e-commerce 
syndication was pioneered by Amazon.com through its affiliate program and 
now more than 1 million affiliates—web sites ranging from personal blogs to 
large specialized storefronts—receive commission revenue from Amazon.com 
each time a customer clicks-through to purchase products. Also, look for 
ways to integrate other business models into yours, as well as how to syndi-
cate your own business to other businesses.

Side Money
For a lesson of leveraging syndicated business models and outsourced services, take 
the popular blog of venture capitalist Fred Wilson (http://avc.blogs.com). He has incor-
porated services from more than 1� other companies into his site by only including 
HTML or JavaScript snippets. Often these are free services with premium upgrades 
(many of which Fred has upgraded to, some of which come from his portfolio of com-
panies). These services include: e-commerce revenue (music and book links via the 
Amazon.com affiliate program), advertising network revenue (via the Federated Media 
Publishing network), syndicated advertising revenue (via Google AdSense and Yahoo! 
Publisher Network), the blog itself (hosted at blogs.com), blog posts via email (via the 
FeedBlitz service), search (via a Yahoo! widget), RSS feed services (via FeedBurner), blog 
link tracking (via MyBlogLog), distributed blog comment tracking (via coComment), 
photo “badge” of his own pictures (via Flickr), in-line ability to play music (via Stream-
pad), music playlists (via Last.fm), business data search (via Alacra Store), job listings (via 
Indeed), and traffic tracking (via SiteMeter) (see Figure 3�). 

•

•

Figure 39: Incorporating various free 
services with HTML or JavaScript
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Outsource whenever practical and possible. As certain classes of informa-
tion technology become utility services, they cease being strategic advantages. 
We see this occurring on many levels from base infrastructure of storage and 
raw computing power up through software development, test, and opera-
tions management. Opportunities now exist for strategically outsourcing 
at each level and very rarely should one handle all of these in-house. This 
practice can apply equally well to two-person startups through multination-
als. For example, the pay-as-you-go model of Amazon S3, which provides 
world-class on-demand storage with zero upfront cost, has been a cost-
 effective model for the small startup Altexa as well as for Microsoft. Beyond 
the infrastructure level, evaluate each discreet aspect of the development and 
operations lifecycle to determine where to outsource nonstrategic functions. 
Globalized outsourcing makes low-cost development, support, and opera-
tions available to companies of all sizes. 

Provide outsourced infrastructure, function, and expertise. This is the 
flipside of outsourcing whenever possible; capitalize on the new opportu-
nities in fulfilling a new or unmet need for a growing array of outsourced 
infrastructures, functions, and expertise. MySpace focuses on its core com-
petencies of social networking and outsources specialized services, such as 
photo management, to companies like Photobucket. In fact, 3 of the top-
10 photo-sharing sites receive more traffic from MySpace than anywhere 
else.75 By outsourcing its video streaming to Limelight Networks, YouTube 
was able to scale its business significantly faster than if it had attempted to 
manage these services in-house. The startup FeedBurner capitalized on an 
unmet need for bloggers by providing easy-to-integrate outsourced services 
for usage tracking, feed reliability, and integrated advertising. By July 2006, 
it was managing more than 19 million subscriptions for 214,000 publishers 
(another example of a Long Tail business model). New companies, such as 
ActiveGrid and 3Tera, are looking to provide virtualized web hosting with 
self-service provisioning designed specifically to target small to midsize Web 
2.0 companies.

Marketing Virally
The decentralized user-centered nature of Web 2.0 means that user-initiated positive 
word-of-mouth can lead to dramatic market growth via network effects. By September 
200�, more than �00,000 users visited Digg.com every day, yet the company never 
spent a single dollar on advertising. Some implementation ideas: make user-initiated 
publicity as easy as YouTube does—at the end of each video is a “Share This Video” 
button that makes it one-click simple to forward. Consider including links to “Email 
This Story” or send it to social bookmarking sites, blogs, and social news sites. Create 
widgets and other extremely simple to integrate plug-in components users can bring 
back to their own sites, blogs, and profiles (see Flickr’s badges, the Yelp blogger wid-
get, and the WeatherBug widget). Open a feedback loop with customers via company/
product/staff blogs (e.g., Dell’s direct2dell.com, 3�signals’ Signal versus Noise, or Flickr’s 
 FlickrBlog).

•

•
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Scale your pricing and revenue models. Now that software is increasingly 
provided as an online service and no longer purchased as a shrink-wrapped 
application, some traditional software sales and pricing models no longer 
apply. In their place are a set of more flexible and scalable models. And the 
most successful online pricing and revenue strategies are not a one-size-fits-
all approach but instead incorporate multiple revenue streams and scalable, 
tiered pricing models. Thus pricing and revenue align with the core attri-
butes and patterns of Web 2.0 (see Table 4): 

Network effects are encouraged through low-cost, low-barrier 
adoption and provide an upgrade path 

Free or low-cost pricing leverages the Long Tail by encouraging 
widespread adoption, even for individuals and small operations 

Advertising models support a platform strategy via SaaS that 
is free or lower in cost to the user 

Maintaining reasonable user costs encourages participation, 
which in turns helps foster growth, community, and, ultimately, 
user-generated data as part of an “Intel Inside” data strategy

•

—

—

—

—

Table 4: Web 2.0  revenue model 

Revenue model Pros Cons examples

Syndicated 
advertising

Users get free content and services
Free or low price encourages 
adoption

•
•

Not always targeted 
effectively
Not appropriate for 
all scenarios (e.g., 
behind enterprise 
firewall)

•

•

Google AdSense text-based 
contextual ads
Ad network models such as 
Federated Media Publishing or 
AdBrite

•

•

Sponsorship 
advertising

Users get free content and services
Free or low price encourages 
adoption
Ads may be better matched to 
content and audience

•
•

•

Not as widely 
scalable from a Long 
Tail perspective

• Advertising variant with direct 
relationship between advertiser 
and publisher
TechCrunch

•

•

Subscriptions Simplicity
Recurring revenue model 
Low or no-cost startup for users 
encourages adoption (can be step-
up from ad supported free version)
Flat rate or variable (by usage) 
options 

•
•
•

•

Cost deters some 
users
Some customers 
prefer more 
traditional licensing 
models (e.g., IT 
departments)

•

•

Salesforce.com’s services 
37signals’ Basecamp
(Note that many of the premium 
services are offered as pay-as-
you-go subscription services)

•
•
•

Transaction 
commissions

Tied directly to customer actions
Allows partners to share revenue

•
•

Not suitable for all 
business models

• Amazon.com and eBay affiliate 
programs

•

Premium services Attractive upgrade option for free 
and ad-supported customers

• Some customers will 
not opt for upgrades

• Flickr Pro and Flickr photo 
printing
FeedBurner Total Stats service
Microsoft Office Live

•

•
•

Product licensing Most traditional and familiar model• Less flexibility and 
scalability
Not well suited to 
SaaS

•

•

Traditional desktop software 
such as Microsoft Office 
Traditional enterprise software 
such as SAP and Oracle

•

•
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Fail fast, scale fast. Succeeding in Web 2.0 requires innovation, but innova-
tion requires risk. To mitigate these risks, adopt a fail fast, scale fast philo-
sophy that encourages new ideas and experimentation but recognizes that 
failure happens—the sooner you can change and move on, the better. Speed 
is crucial, both in execution and decision-making. 

Design for scale. Scalability does not happen by accident. Start early with 
strategic and tactical choices that will enable scaling as the business or prod-
uct grows. 

Simplicity scales. Rapid growth is fostered by avoiding com-
plex solutions, particularly in technology choices and designs. 

Self-service scales. As many Long Tail businesses prove, 
empowering users with self-service tools gives them more 
control and simultaneously keeps operating and support costs 
down. The impact of this is amplified at scale. 

Emergent systems scale. Google search results emerge as 
users create content and links. Both eBay and Craigslist 
facilitate emergence. Wikipedia scaled to more than 1 mil-
lion entries (more than 10 times the size of Encyclopedia 
Britannica) by virtue of its open, decentralized, and emergent 
design.

issues & debates
Sunk by network effects. Exponential growth is wonderful as long as it 
doesn’t catch you flatfooted—it has sabotaged more than one Web 2.0 prod-
uct. Rapid, network-driven growth helped derail the Friendster service with 
near fatal performance and service reliability issues.76 Even MySpace, while 
in the process of overtaking Friendster, underwent substantial changes to 
manage its rapid growth. In less than 3 years of operation, it grew to 3 data 
centers, 2,682 web servers, 90 cache servers, 60 database servers, 150 media-
processing servers, 1,000 SAN storage disks, and it consumes 17,000 MB 
per second of bandwidth.77 

If you can build it cheap and fast, so can the next guy. Low barriers to 
entry are a classic double-edged sword. This is evident by the current glut 
of Web 2.0 startups, many begun on tiny budgets or even as personal side 
projects. As in earlier eras of rapid growth and innovation, few of these will 
survive, but those with a legitimate business model and a true understanding 
of Web 2.0 best practices have the strongest chance. 

Advertising dependencies. Not every online business can rely on advertising 
as its sole or primary revenue source. The ad market goes through cycles, and 
by creating a diversified revenue model, including subscription and premium 
services, companies can build long-term growth and stability.

•

•

—

—

—

•

•

•
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Misconceptions
Having no revenue model is a viable approach. Although growth and user 
acquisition matter, they are not the end game. Business sustainability ulti-
mately requires real revenue. 

enterprise 2.0 Recommendations 
Build lightweight scaling into enterprise architecture. Too often a one-
size-fits-all enterprise architecture increases complexity and development 
costs by failing to appropriately scale solutions to needs. Define an archi-
tecture strategy that allows IT systems to start from a stance of scalable 
 simplicity and add complexity as required.

Change what “enterprise class” means. For decades, the phrase “enterprise 
class” symbolized large-scale software, anything from global ERP systems to 
giant data warehouses. From purely a global-scaling perspective, today’s con-
sumer-facing Web 2.0 applications may force a change in definition where a 
single service, such as MySpace, adds more new accounts in a few days than 
the global workforce size of HP, Microsoft, Dell, IBM, and Sun combined. 
The demands on these massive, interactive, data-intensive systems exceeds 
most of what the corporate world has seen, and IT departments may now be 
getting lessons in scaling from the outside.

Related Patterns
Perpetual Beta. Agile, lightweight development processes and tools comple-
ment lightweight business models.

Innovation in Assembly. Platforms facilitate scaling and encourage others to 
do work and innovate for you. 

•

•

•

•

•
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S e C t i O n  i i i 

Web 2.0 exemplars 
If there are eight core patterns that define Web 2.0, then what are the companies that 
are most successfully applying those principles? This section examines two perspec-
tives:

Exemplars matrix. Ten Web 2.0 leaders are reviewed in the context of these 
patterns. This model shows the relationship of Web 2.0 patterns as used 
across the industry, as well as highlights the strengths and weaknesses (or 
gaps) in the application of Web 2.0 practices. Companies are listed left to 
right by start date, which shows a mix of early pioneers that capitalized on 
the Web’s unique traits, as well as newer startups that built on these lessons 
(see Table 5). 

Case studies. Two of these exemplars successfully used, or in some cases 
defined, Web 2.0 best practices. Two very different types of online businesses 
are examined from two very different generations: Amazon.com demon-
strates how a company born in the Web’s first era successfully evolved into 
a Web 2.0 company, while the much newer Flickr was born with many of 
the genetics of Web 2.0 at its core. The former has a more traditional trans-
actional business model whereas the latter focuses on consumer-generated 
digital content. 

•

•
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Background

Pattern

Table 5: Web 2.0 Exemplars Matrix

amazon eBay Craigslist Google

Founded 1995 1995 1995 1998

Web site amazon.com ebay.com craigslist.org google.com

Alexa ranking 
(as of October 
2006)

14 12 29 3

Harnessing 
Collective 
Intelligence

User reviews
Recommendations
Product wikis

•
•
•

Reputation 
system
Blogs and 
wikis

•

•

Classifieds 
marketplace

• PageRank
Google AdSense

•
•

Data Is the Next 
“Intel Inside”

Product catalog 
and sales history
User reviews and 
other content

•

•

Auction data
Buyer/seller 
data

•
•

Classifieds 
data

• Search index
AdWords data
Google Base

•
•
•

Innovation in 
Assembly

APIs
RSS 
Amazon Services 

•
•
•

APIs
RSS

•
•

RSS • APIs 
Operations 
reliability
Gadgets
RSS

•
•

•
•

Rich User 
Experiences

Most pages 
dynamic per user

• Maps 
GMail
Google Suggest

•
•
•

Perpetual Beta Metrics and 
sampling

• Releases every 
two weeks

• Incremental 
releases

• Public betas of 
most products
Google Labs

•

•

Software Above 
the Level of a 
Single Device

Amazon Anywhere• eBay Wireless• m.google.com•

Leveraging the 
Long Tail

Back catalog
Affiliates program
Collaborative 
filtering
Self-service

•
•
•

•

Self-service• Self-service• AdSense
AdWords
Google Base
Self-service

•
•
•
•

Lightweight 
Models and 
Cost-Effective 
Scalability

Started as side 
project
Staff of 22 

•

•

More than 
450,000 
commodity 
servers78

•
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Background

Pattern

Table 5 (continued): Web 2.0 Exemplars Matrix

Wikipedia del.icio.us MySpace

Founded 2001 2003 2003

Web site wikipedia.org del.icio.us myspace.com

Alexa ranking 
(as of October 
2006)

17 156 6

Harnessing 
Collective 
Intelligence

All content is user 
contributed

• User and group value
Popularity rankings

•
•

Social network
Groups

•
•

Data Is the Next 
“Intel Inside”

Reference data
GFDL

•
•

Bookmarks and 
metadata
User RSS via Creative 
Commons

•

•

User content
Group data 

•
•

Innovation in 
Assembly

API planned• API
RSS

•
•

Third-party tools and 
widgets

•

Rich User 
Experiences

Ajax forms
Organizr

•
•

Rich media support •

Perpetual Beta Incremental releases• Incremental releases• Incremental releases•

Software Above 
the Level of a 
Single Device

MySpace Mobile•

Leveraging the 
Long Tail

Decentralized 
contribution model

• Self-service
Collaborative filtering

•
•

Self-service•

Lightweight 
Models and 
Cost-Effective 
Scalability

One server in 2002
Less than five 
employees

•
•

Started as side project•
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Background

Pattern

Table 5 (continued): Web 2.0 Exemplars Matrix

eventful Flickr youtube

Founded 2004 2004 2005

Web site eventful.com flickr.com youtube.com

Alexa ranking 
(as of October 
2006)

32,369 39 10

Harnessing 
Collective 
Intelligence

User calendars
Sharing, grouping
Groups

•
•
•

Photos
Tags
Groups
Collaborative filters

•
•
•
•

Viral marketing
Groups

•
•

Data Is the Next 
“Intel Inside”

Event database
Venue and performers 
database

•
•

User photos and 
metadata
Creative Commons 
models

•

•

Video data
Metadata

•
•

Innovation in 
Assembly

API
iCalendar
RSS
Alerts

•
•
•
•

API
RSS of photos, tags, 
and groups

•
•

API
Pluggable widgets
RSS

•
•
•

Rich User 
Experiences

Ajax• Ajax • Ajax
Flash-based rich media 
playback

•
•

Perpetual Beta Incremental releases
Eventful labs

•
•

Releases daily or 
weekly

• Incremental releases•

Software Above 
the Level of a 
Single Device

Flickr Mobile• Mobile video uploads•

Leveraging the 
Long Tail

Collaborative filtering
Eventful Demand 
service

•
•

Uses AdSense
Fed blogging 
ecosystem
Self-service
Collaborative filtering

•
•

•
•

Uses AdSense
Fed social network 
ecosystem
Self-service
Collaborative filtering

•
•

•
•

Lightweight 
Models and 
Cost-Effective 
Scalability

Small funding
Multiple revenue 
streams

•
•

Multiple revenue 
streams

•
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W e B  2 . 0  P R O F i l e 

amazon.com
Amazon.com, founded by entrepreneur Jeff Bezos in 1995, pioneered online retail-
ing. Reaching prominence as “The Earth’s Biggest Bookstore” during the initial dot-
com boom, Amazon.com has not only survived but thrived. It has 59 million active 
customer accounts and serves as an exemplar of many of the techniques now recog-
nized as central to a successful Web 2.0 strategy. 

This case study examines how Amazon.com transitioned from a Web 1.0 to a Web 
2.0 company—hoping to define Web 2.0 in the process—by leveraging the best 
practices described in this report (see Figure 40).

➊ Harnessing Collective intelligence
Amazon.com accomplishes paying the user first with a best-in-class retail shopping 
experience. In 2005, the Annual Customer Satisfaction Index (ACSI) for Amazon.
com was 87 out of a possible 100, the highest score of any retail and online service 
company.79 

Building from that core shopping experience, Amazon.com has repeatedly demon-
strated how an architecture of participation can be created on top of what is other-
wise a commodity business. Beginning with essentially the same data and products as 
early competitors, such as Barnes & Noble, Amazon.com aggressively built features 
that invited customer involvement and contribution. One of Amazon.com’s most 
enduring successes is customer product reviews. Rather than relying solely on the 
traditional models of professional reviewers and in-house editorial, Amazon.com 
created a simple mechanism for any visitor to submit her own reviews, good or bad, 
and have those comments appear right alongside of the product itself (see Figure 41). 
By doing so, Amazon.com began harnessing collective intelligence. While others 
have used customer product reviews, no company has persued user enhancement of 
its product catalog as aggressively and as intelligently as Amazon.com.

Leading the Way 
from Web 1.0 to 

Web 2.0

September 1999
zShops

July 2002
Amazon Web Services

November 2005
Product Wikis

December 2005
Author Blogs

July 1996
Associates Program

January 1996
User Product

Reviews
January 1996

Recommendation Engine

November 2000
Marketplace

October 2004
User-Generated

Photos
November 2005

Product Tags

Figure 40: Amazon.com Web 2.0 timeline

Amazon.com Profile 
by Web 2.0 Pattern

Figure 41: Amazon.com’s rate this 
item icon
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Since that time, Amazon.com has progressively added ways for involving customers 
both implicitly and explicitly, so many so that the best means to understand them is 
to dissect a typical product page from their site. Figure 42 shows more than a dozen 
unique Web 2.0 elements within a single product page; nearly half of the content in 
a typical product page is user-generated. Within the page the user is regularly invited 
to participate and contribute content, for example, “Write an online review,” “Tag 
this product,” “Rate this item,” “Create your guide,” “Share your own customer 
images,” and “Was this review helpful to you?” (see Table 6). 

Table 6: Amazon.com product page elements

Customer product reviews Product reviews written by Amazon.com customers.

Listmania Customer-created lists on any subject with links to relevant products in the catalog.

Customer product images Amazon.com likens these to “visual reviews” that help other customers see how 
products are used.

Submit a product manual Customers may upload product manuals.

User guides Customer with knowledge or expertise on a particular topic can create guides for other 
customers. 

Email to a friend Customers can forward product links to other potential customers.

Product tags Classify products by assigning tags (keywords).

Product wiki Customers can collaboratively edit a wiki for each product to enhance the core product 
description. 

Product discussion forum A product-specific discussion forum integrated within the page; customers can initiate 
and join threads.

Rate this Products can be rated (voted) using a 1 to 5 star system. Aggregate totals and averages 
are used within the product summary.

Recommendation engine Product recommendations are based on collective user purchasing behavior.

Amazon connect Author blogs are hosted on Amazon.com.

What do customers 
ultimately buy after viewing 
items like this?

Listing of four other items purchased by customers who have previously viewed an 
item.

Customers who bought this 
also bought

Listing of four items purchased by customers who previously purchased this item.

Reviewing rating Provides feedback on quality of other customers’ reviews.

Report this Customers can report inappropriate content written by other customers.

Comment on reviews Customers can directly comment on reviews from other customers. 

Profile pages Self-profiles aggregate reviews, images, lists, and other information posted by that 
customer. Allows customers to decide what information to share (via levels of trust, 
such as Me, Friends, and Everyone) and to establish friend lists.

Sell yours Convenient entry point to Amazon Marketplace allowing customers to sell the same 
item.
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Users can add their own
tags to classify products

Customer tags are aggregated

Explicit Participation

Implicit/Algorithmic
Participation

KEY

Figure 42: Web 2.0 elements of an 
Amazon.com product page
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Customers create their own reviews

Users rate other users’ reviews

Users can report inappropriate
content from other users

Figure 42 (continued): Web 2.0 elements 
of an Amazon.com product page
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If you compare this product page against the same product profile at Barnes & Noble, 
you’ll see a much more limited architecture of participation—only four elements,80 
less than one-third as many forms of customer engagement. Although more does not 
always mean better, the extent of Amazon.com’s customer loyalty and its valuable cus-
tomer-generated content demonstrates the strategic value of these practices. Competi-
tors such as Barnes & Noble also violate the “pay the user first” principle by intermix-
ing sponsored results or promotions with search results. Amazon.com’s default search 
result, “most popular,” is based on dozens of functions. All focused on discovery and 
responding to what the user really wants.

Controlling the Wisdom of Crowds at Amazon.com
Amazon.com has instituted a variety of policies and controls. Its guideline for users 
uploading product images is “Behave as if you were a guest at a friend’s dinner party: 
please treat the Amazon.com community with respect.” Photos with objectionable con-
tent, personally identifiable information, or unrelated images are prohibited. Custom-
ers must also create a “Real Name” signature that matches the name on their credit card. 
Product reviews are moderated according to set of guidelines�1 and reviews deemed 
inappropriate are removed by Amazon.com staff.

Figure 42 (continued): Web 2.0 elements 
of an Amazon.com product page
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A critical success factor for Amazon.com was trusting its users. The notion that nega-
tive customer reviews would be permitted alongside products a retailer was actively 
promoting ran contrary to all prior commerce models. And although at times nega-
tive customer reviews may have reduced sales for specific products, the overall impact 
created customer loyalty and trust.

Amazon.com is designed to improve the more people use it, which happens at 
multiple levels starting with the one of the world’s premier recommendation engines. 
The relevance of suggestions from Amazon.com’s engine increases as more customers 
act and transact within the system. Click-through and conversion rates measurably 
improve via automated collaborative filtering mechanisms, including an item-to-item 
model of similarity metrics of products that customers tend to purchase together.82

In aggregate, the value of directly contributed customer data increases: two customer 
reviews might be an unreliable sample, but on a larger scale, while still a self-selecting 
population, they become more meaningful. Amazon.com has more than 10 million 
customers reviews. As of spring 2006, The DaVinci Code had more than 3,400 cus-
tomer reviews (see Figure 43). The catalog entry for an Apple iPod had 39 customer-

contributed images, a forum with 8 
ongoing discussions, and a variety of 
related user-created lists and guides.

In 2006, Amazon.com introduced a feature that builds even further on customer 
reviews. It gave customers a structured way to directly comment on the reviews of 
other readers. In essence, these may make reviews more like conversations and, in 
turn, lead to an even greater degree of user participation.

Because collaborative filtering techniques are not foolproof and can be skewed by 
certain types of data—e.g., a consumer purchases a gift but that item should not 
be added to his recommendation profile—Amazon.com provides a mechanism, via 
“Improve Your Recommendations” to allow direct user input into the algorithm. 
This can improve recommendation and search relevancy, which leads to higher sales.

➋ data is the next “intel inside”
Since its founding 1995 Amazon.com has amassed vast warehouses of data, and 
although much of it is based on customer transaction history, even more of it is 
directly contributed by customers. No other online retailer has the depth or breadth 
of valuable publisher-supplied and user-contributed content. Amazon.com success-
fully employed an architecture of participation to not only grow its business but, 
together with customers, it enhanced the core data and ultimately produced a hard-
to-recreate user-generated database that has become its “Intel Inside” advantage. 

Amazon.com’s data-driven strategic advantage is further enhanced by the ASIN—its 
proprietary product identification system. Individuals, organizations, and even 
researchers use ASIN identifiers because they are unique identifiers that build on 
industry standards (for books, the ASIN is the same as the book’s ISBN), user 
enrichment of the base data has created a richer data set, and Amazon.com’s affiliate 
program often creates an economic incentive for linking to Amazon.com. In effect, 
Amazon.com adopted an embrace and extend strategy for data; subsequently, the 
ASIN has become a way to control the namespace for this data.

Figure 43: Amazon.com’s average customer review display
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➌ innovation in assembly
Amazon.com was one of the first online properties to leverage its technology infra-
structure and turn its web site into a web platform. Amazon Services (http://amazon-
services.com) is a subsidiary of Amazon.com, specifically focused on providing these 
technologies and services. One of Amazon Services’ core offerings is providing fully 
outsourced, private label web sites for other retailers, including Target, Toys “R” Us, 
and NBA.com. 

Amazon Services also offers a suite of web service APIs. Begun in 2002, there are 
now 10 sets of APIs and approximately 180,000 developers registered in the Amazon 
Web Services (AWS) program. The AWS program is the latest strategic element of a 
broader partner and technology platform strategy that includes the Amazon Associ-
ate’s Program, zShops, and Amazon Marketplace. 

There are three basic pricing models used across the various APIs, all of which offer a 
commercial use license:

Free with shared revenue model; e.g., E-Commerce Service

Fixed monthly fee; e.g., Amazon Historical Pricing

Usage/resource-based; e.g., Amazon S3 and Elastic Compute Cloud  
(Amazon EC2)

By making the E-Commerce Web Service an extension of its profitable affiliate pro-
gram, every web service transaction that results in a product sale generates revenue 
for Amazon.com. External developers design, build, and promote their own applica-
tions, Amazon.com provides the platform, and both parties share in the proceeds. 
Developers are effectively creating web services-based franchises for Amazon.com. As 
a by-product of this arrangement, one built on shared interests, Amazon.com is also 
building loyalty and reinforcing viral network effects.

amazon.com’s aPis
The APIs fall into four general families: e-commerce, infrastructure, web, and 
workflow. The usage and resource based services, such as S3, are built on a metered, 
pay-as-you-go model that can scale for both the provider and customer. This is a 
new, evolving model of utility computing where shared resources are provisioned and 
paid for based on resources used rather than a flat-rate (akin to the electrical power 
industry). This can be a very cost-effective model for a variety of scenarios and busi-
nesses. For example, online photo-sharing service SmugMug estimates it has saved 
approximately $500,000 in storage costs by using Amazon S3.83

Amazon.com CEO Jeff Bezos points out that, “The dirty little secret is that at least 
70 percent of the time, energy, and dollars [of web entrepreneurs] go into this back-
end heavy-lifting infrastructure. You can transition from something that was a large 
fixed cost—from the lone developer to the venture-backed company—to be a vari-
able cost.” Amazon.com has invested $2 billion on infrastructure since its founding, 
so providing these services via APIs is a small incremental cost. “The reason we’re 
doing this is because we think we can empower developers with a new kind of web-
scale technology. And we can make a profitable business for ourselves.”84 said Bezos.

•

•

•
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Amazon.com is building a multiformat data strategy: RSS in now part of its syndi-
cated content, delivering feeds of product categories and searches. It followed API 
best practices by supporting multiple protocols including SOAP and REST. It was 
also managed via developer keys and self-service setup, as well as full documentation 
and developer support. Examples were provided for the most popular programming 
languages. Amazon.com uses both traditional developer support—discussion forums, 
email newsletters, and FAQ—as well as Web 2.0 techniques to support its platform, 
including RSS feeds of platform news and an Amazon Web Services blog.

To balance the needs of the company and developers, Amazon.com’s API licensing 
imposes certain constraints on how the APIs can be used. For example, Amazon E-
Commerce Service allows no more than 1 API call per second, pricing data may be 
stored for a maximum of 1 hour and non-price data for a maximum of 24 hours, 
data may not be re-sold, and a link back to Amazon.com is required. These require-
ments are not generally considered unreasonable and are consistent with the limits of 
other providers (see Table 7 and Figure 44).

Table 7: Amazon.com’s web service offerings

aPi description Pricing/Revenue model

E-Commerce Service Search and retrieve detailed product 
catalog data, has some shopping cart 
capabilities.

No cost service for members of the Amazon 
Affiliate Program. Revenue is shared for 
transactions, the same as affiliate terms (typically 
4 to 8.5 percent).

Mechanical Turk Marketplace for matching micro-level work 
tasks with service providers. A massively 
scalable peer-production framework.85 

No upfront fee, Amazon.com charges a 10 
percent commission to requesters.

S3 Online storage service designed for cost-
effective, scalable, low-latency storage 
with high reliability.

No upfront fee, $0.10 per 1,000 messages sent 
and $0.20 per GB of data transferred.

EC2 Pay as you go hosted computing. 
Dynamically resizable capacity.

$0.10 per instance-hour consumed, $0.20 per GB 
of data transferred outside of Amazon.com, $0.15 
per GB-month of Amazon S3 storage.

Simple Queue Service Hosted service for queuing messages 
between distributed application 
components.

No upfront fee, $0.10 per 1,000 messages sent 
and $0.20 per GB of data transferred.

Amazon Historical 
Pricing

Access to three years of sales data for 
books, music, and videos.

Subscription fee is $499 for up to 20,000 requests 
per month, or $999 for up to 60,000 requests per 
month.

Alexa Top Sites Web site traffic ranking data. $0.0025 per URL returned.

Alexa Web Information 
Service

Programmatic access to web traffic data, 
web search, web link maps, and web crawl 
metadata.

First 10,000 requests per month are free, 
additional requests are $0.00015 per request.

Alexa Site Thumbnail Programmatic access to thumbnail images 
of web site home pages.

$0.0002 per thumbnail returned.

Alexa Web Search Web search through 4 billion documents 
and 300 TBs of Alexa indexed data.

First 10,000 requests per month are free, 
additional requests are $0.00015 per request.



�� Web 2.0 Principles and Best Practices

Examples of Third-Party Applications Using Amazon.com APIs
Monsoon offers marketplace management services to help offline companies sell mer-
chandise online. Monsoon uses the Amazon E-Commerce API as part of its offerings. 

The result: 20 percent of Amazon.com’s top �0 marketplace sellers 
manage their sales with Monsoon (see Figure 4�). 

CastingWords is a podcast transcription service. Customers submit digital audio pod-
casts and pay a per-minute fee to have the content converted to text. The CastingWords 

service then uses Amazon’s Mechanical 
Turk service to match the podcasts with 
external transcribers who perform the 
actual transcription (see Figure 4�). 

SmugMug is a photo-sharing service with 1� employees and 1�0,000 paying custom-
ers. It has almost half a billion images stored and will save approximately $�00,000 

in 200� by using S3. Development to operation took one week 
(see Figure 4�). 

Figure 44: Distribution of Amazon.com’s e-commerce services
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Figure 46: CastingWords using Amazon’s Mechanical Turk API

Figure 45: Monsoon using Amazon’s E-Commerce API

Figure 47: SmugMug using Amazon’s S3 API
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➍ Rich User experiences
Relative to the size and scope of the Amazon.com service, changes to the user experi-
ence are modest and do not, as of the third quarter of 2006, represent a dramatic 
change from earlier generations of web interfaces. This is in visible contrast to Web 
2.0-born applications such as Flickr. 

Recently there has been some incremental addition of rich media and Ajax features 
including dynamic menus, in-place navigation, and dynamic feedback (see Figure 
48).

Much of the value in the Amazon.com user experience derives from extensive con-
tent personalization: nearly every page presented to a given user at Amazon.com is 
created on-the-fly for that specific user, including the Amazon.com home page itself. 

➎ the Perpetual Beta
Not only is Development 2.0 alive and well at Amazon.com, much of it has been 
battle-tested during the past decade on its site with real-time sampling and testing, 
agile development models, and closing the gap between building software and run-
ning software.

Every time a customer visits Amazon.com she may be acting as a real-time tester and 
co-developer of new product features and services. Amazon.com runs A/B-style tests 
of new features on its production site every day, incrementally adding new features 
and products. As a matter of fact, so many tests are run that one of its key challenges 
is making sure multiple experiments don’t conflict by touching the same feature.86 
Nearly all features that ultimately go live on Amazon.com’s site are tested, includ-
ing page designs, algorithms for recommendations, feature placement, and search 
relevance rankings. Amazon.com measures according to the nature of the change, 
but also included are transactional measures, including units and revenue, behav-
ioral measures, such as session time, and the number of steps it takes to complete a 
specific transaction.

Key lessons from Amazon.com’s experience include:

Data trumps intuition (i.e., use product instrumentation to collect specific, 
measurable user behavior)

Often a prototype is easier to build than a behavioral-prediction model (i.e., 
real users are the most reliable test)

Automation trumps intuition (i.e., software learns and makes decisions on 
the fly, such as which features or content is more effective)

Amazon.com considers the ideal development team size to be one that can feed all of 
its members with two pizzas. “If a project team can eat more than two pizzas, it’s too 
large.” said Werner Vogels, Amazon.com CTO.87 Small teams employing agile meth-
ods characterize this company philosophy focused on innovation and a decentralized 
development model. 

“You build it, you run it” is core to Amazon.com’s development philosophy—
 developers don’t just write the code, they support it on the production servers. Giv-
ing operational responsibilities to developers helps make operations a core compe-
tency at Amazon.com. This is in stark contrast to traditional software development 

•

•

•

Figure 48: Ajax features incorporated 
into Amazon.com
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organizations where code is often “thrown over the wall” from development to opera-
tions. By moving developers closer to both operations and to customers, Amazon.
com has created a feedback loop that improves both the quality of the technology 
and the quality of the service. 

Additionally, although programming language choice is not dictated at Amazon.com, 
incentives are provided for adopting tools and components that specifically improve 
overall service quality, such as monitoring, and other infrastructure tools. 

➏ Software above the level of a Single device
In 1999, Amazon.com began moving beyond the desktop by introducing Amazon 
Anywhere, which is the basis of its overall mobile device strategy. Individual features 
such as Mobile Alerts allow users of Amazon.com’s auction services to be notified 
when they win or are outbid. 

To accommodate the ever-changing myriad device form factors, Amazon.com has 
designed its internal web services interfaces to be independent of the device dis-
play. By then applying technologies such as external stylesheets, the content can 
be dynamically tailored to each application and device. Its web-based experience is 
modified to suit the device, e.g., by limiting search results to the top three to five 
matches. And Amazon.com makes simplicity a priority in its mobile device interface 
by prominently displaying the Amazon 1-Click feature as one of only two buttons 
that appear with every search result.

Overall, Amazon.com’s Web 2.0 “above a single device” strategy is adequate but 
uninspired. With the growing movement toward both social shopping and mobile 
commerce there is room for improvement.

➐ leveraging the long tail
Amazon.com pioneered leveraging the Long Tail a decade ago when it launched the 
Amazon Associates Program in 1996, which was one the very first online affiliate 
programs. By offering referral fees of up to 8.5 percent, this program has grown to 
more than 1 million members. 

Other elements of the Amazon.com Long Tail strategy include:

zShops: independent merchants and retailers selling products on  
Amazon.com

Marketplace: individuals sell new, used, refurbished, and collectible items

CustomFlix and BookSurge: video and print self-publishing services

Algorithmic data management begins with Amazon.com’s collaborative filtering 
but goes much further—for example, search results. If you compare Amazon.com’s 
results against competitors like Barnes & Noble, you often see better results at Ama-
zon.com. As with Google’s PageRank algorithm, by going beyond straight textual 
analysis and instead factoring in collective intelligence elements like customer reviews 
and customer behavior, Amazon.com is able to increase sales through better match-
ing results to user interests. What is the most relevant for a given user does not have 
to equal best selling (see Figure 49). 

•
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Amazon.com has successfully leveraged customer 
self-service to simultaneously reduce costs and increase 
customer satisfaction (as noted earlier, it repeatedly 
scores at the top of customer satisfaction surveys for 
online retailers). Customers are put in control through 
a set of self-service tools including the My Account 
page, order tracking with arrival estimates, returns, 
and lifetime order history.

Other elements of the Long Tail strategy include: 

Amazon aStore, introduced in August 2006, is a service that gives affiliates a 
simple roll-your-own storefront capability (see Figure 50). Affiliates can pick 
products, choose from interface templates and color schemes, and select 
widgets. As with other affiliate programs, revenue is via a cost per action 
(CPA) model, giving affiliates revenue for each completed user transaction.

Amazon Pages offers customers the ability to purchase individual chapters of 
books. 

Amazon Honor System allows any web site to collect voluntary payments 
from its users and accept payment for digital content.88  Amounts can be 
as little as $1. Amazon.com charges collecting sites 2.9 percent of the total 
amount and $0.30 per transaction.

➑ lightweight Models and Cost-effective Scalability
As a Fortune 500 company and one born in the dot-com age of “get big fast,” 
Amazon.com doesn’t fit the mold of a lightweight organization. But it pioneers 
lightweight business models for others by virtue of its affiliate programs and platform 
strategy. 

Amazon.com supports business models built on syndication. This includes indi-
vidual bloggers who generate revenue by adding only a few links to the Amazon.com 
catalog, as well as small and large retailers that have benefited from either increased 
revenue or substantial infrastructure cost savings by building on the Amazon.com 
platform. 

Many elements of Amazon.com’s Long Tail strategy, such as the aStore, zShops, and 
Marketplace, can also be seen as facilitating lightweight business models. 

Web 2.0 vs. Web 1.0: amazon.com vs. Barnes & noble
Amazon.com used its understanding of Web 2.0 best practices (long before the term 
was coined) to best competitor Barnes & Noble in the online bookseller race. Amazon.
com has consistently offered many more user-participation elements on an average 
product page. Over the years, this has resulted in a much richer store of user-generated 
content. In recent years it has continued to innovate services such as APIs, syndication, 
product wikis, author blogs, and product tags. Even today, Barnes & Noble offers few 
of these features. 

•

•

•

Figure 50: Amazon aStore

Figure 49: Self-service tools
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W e B  2 . 0  P R O F i l e 

Flickr.com
Flickr is a web site for digital photo storage, sharing, and organization. Compared 
to earlier generations of photo sites, such as Shutterfly and Ofoto, which focused on 
photo-finishing services like making prints, Flickr instead provides a photo-sharing 
context and community. 

Ludicorp, a Vancouver-based company founded in 2002, launched the Flickr service 
in early 2004, and was acquired by Yahoo! in March 2005. As of February 2006, 
more than 2 million registered users had uploaded at least 100 million photos. Dur-
ing its first 18 months of service, Flickr capitalized on—and in many cases defined—
the best practices of this era, and symbolizing a new generation of companies born 
with Web 2.0 in their genes.

Flickr’s business model builds on multiple revenue streams:

Subscription-based premium accounts

Advertising

Complementary photo services: photo finishing, DVD creation,  
calendars, etc.

Flickr capitalized on a powerful combination of business, social and technological 
drivers: high-speed broadband, the rise of digital cameras and camera phones, low-
cost infrastructure (especially storage and bandwidth), blogs and social networking, 
and syndication via RSS. 

➊ Harnessing Collective intelligence
Flickr’s fundamental function is giving individuals a simple, low-cost way to store 
and retrieve photos online. In so doing, it pays customers first by giving immediate 
value with minimal barriers to adoption. All the benefits of community and network 
effects flow naturally downstream from this central action.

The heart and soul of Flickr is a photo-sharing community. When users upload 
photos to Flickr, they most often are sharing them not only with friends and family, 
but with communities of Flickr users and the whole Internet as well. Flickr’s default 
photo visibility setting is public, so the network effects are set by default, this allowed 
Flickr to grow more than 5 to 10 percent per week during its first 18 months. After 
Flickr’s first year, 82 percent of all photos were public (see Figure 51).89

Flickr’s architecture of participation ensures that it involves users both explicitly 
and implicitly. Users are actively engaged by annotating photos with metadata like 
tags and notes, setting up contacts, and participating in groups. The most notable 
implicit mechanism is a collaborative filtering in the form “interestingness”—Flickr’s 
own algorithmic means for rating, sorting, and finding photographs. Rather than 
requiring users to vote, the system dynamically constructs the rating based on an 
undisclosed formula (secret sauce), based on factors including how many times a 
photo has been viewed, commented on, marked as favorite, and tagged, as well as 
who did each action and when. Clusters are another implicit technique based on 

•
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Flickr.com Profile by 
Web 2.0 Pattern

Figure 51: Public photos on Flickr
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dynamic analysis of the groups of tag words used together, such as “turkey” with 
“Istanbul” and “turkey” with “Thanksgiving.” Similar to the Google PageRank and 
AdWords algorithms, the quality of results improve as more people use it, and the 
system as a whole gains value as a natural byproduct of user behavior. 

“Don’t build applications. Build contexts for interaction.” So, read a slide from 
Flickr’s launch presentation at the O’Reilly Emerging Technology Conference in 
2004. The context builds from the basics of online photo storage to integrate iden-
tity (customized profiles), circles of trust (family, friends, and contacts), groups, tes-
timonials, discussions, internal messaging systems, and the ability to enforce privacy 
by blocking unwanted requests. Additionally, a variety of features exist to engage 
users more deeply in the service through exploration and discovery, including related 
tags, tag clusters, an Explore page, and recent activity. 

Flickr Fans Respond
The Fast Company magazine's web site allows users to add comments to stories and for 
the page featuring an interview with Flickr founder Stewart Butterfield they certainly did. 
The stream of passionate reader commentary demonstrates just how well the company 
succeeded in creating the sort of passion that drives viral marketing and growth. “Flickr 
is an amazing site. It’s social software done right, with connections built around content 
rather than constructed profiles. The money I spent for the Pro account was worth every 
penny, and I’ve encouraged most of my friends and family to do the same.“ ”The best 
thing about Flickr, from a developer’s standpoint, is the extensive API.”  “My favorite aspect 
of Flickr is that it’s easy to get involved in the site, but as you learn more about it, there are 
several ways to participate and your participation can become quite intense.”

The Flickr development team facilitated emergence from the beginning when usage 
patterns and user feedback led it to evolve its core product from a game platform 
(originally called Game Never Ending) into a photo-sharing platform. The manage-
ment and development teams actively solicited feedback through multiple channels, 
including forums and a blog. This input was fed into Flickr’s rapid, sometimes daily, 
release cycles to evolve the product collaboratively with their customers. 

Flickr’s marketing budget as it grew from zero to 150,000 users was zero dollars.91 It 
leveraged viral network effects like word of mouth, positive reviews in the press, blog-
gers, and other no-cost mechanisms enabled by the network. Features, like invitations 
available from every page, make it simple for existing users to virally invite friends and 
family to use the service. Flickr also uses its own blog, FlickrBlog, as a way for individ-
ual members of the Flickr team to become more closely involved with users. 

➋ data is the next “intel inside”
Flickr is a classic example of a completely user-generated database. It began with a 
central data element—digital photos—and then invited users to contribute, which 
offered Flickr a multitude of ways to enhance the core photo data, including meta-
data like tags and notes, profiles, groups, and discussions. As is so often the case with 
Web 2.0, network effects amplify the value of these user contributions both inside 
and outside the service, and the end result is a hard to recreate datasource.
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Flickr has been so successful at involving users that more than 85 percent of the pho-
tos on its service have human-added metadata.92 This leaves little doubt that today’s 
Internet users are actively engaged in creating content online and doing so at mul-
tiple levels—in this case, ranging from the primary rich media to the supplemental 
metadata to the photo groups and forums. 

To balance users’ desire to share their photographs while still maintaining some 
degree of control over licensing and ownership, Flickr fully integrated the Creative 
Commons licensing framework93 into its service. This allows users to make some, but 
not all, rights reserved by choosing from a range of seven different licensing options, 
including “None (All Rights Reserved)”, “Attribution—Noncommercial” (others 
can copy and distribute for noncommercial purposes only and must include attribu-
tion), and “Attribution—Share Alike” (others may copy and use commercially but 
must attribute and share their derivative photos under the same terms). As of the 
second quarter of 2005, more than 1.5 million photos94 were licensed for reuse using 
standard technologies like:

RSS 2.0 and Atom: users, including those without Flickr accounts, can 
subscribe to multiple types of Flickr feeds, including photographs by user, 
tag, or comments.

EXIF 95 and IPTC 96 image data: Flickr will display embedded image data 
for any photograph containing these details.

XML: Flickr API returns XML structured data.

Email standards: users can post photographs to Flickr using standard Inter-
net (SMTP) email with attachments.

Blog standards: users can post photos directly from Flickr to their own 
blogs. Nine types of blogs are supported, including Blogger, Movable Type, 
and WordPress, as well as any that support the Atom, Blogger, or Meta-
Weblog APIs. 

The impact of Flickr’s strategy on standards support, particularly those for blogs and 
feeds, is not to be underestimated. Flickr successfully capitalized on the rapid rise in 
blogging by making its application a very easy-to-use complementary service for 
bloggers (see Figure 52). Also, Flickr aggregates data in multiple forms to engage its 
users, including sets, groups, and photostreams. “One Year Ago Today,” tag clouds, 
and interestingness all represent existing data in new ways. 

issues & debates
Privacy and data portability are two crucial issues that online services must tackle in 
the Web 2.0 era. Flickr provides models for both. Although the default sharing for 
photos is public, users can choose to change this to private levels (e.g., You, Friends, 
and Family; see Figure 53). Controls allow users to also specify who can comment, 
download, print, tag, or add notes to their photos (notes and tags default to Contacts 
only); what types of emails Flickr may send; and granular control over what portions 
of user profiles are visible. Users can explicitly opt-out of API-based searches. A 
“Block This Person” feature also allows a user to cut-off Flickr-based interaction from 
another Flickr user. In terms of data portability, Flickr uses its API to give users full 
access to data.

•
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Figure 52: Flickr’s Blog This feature

Figure 53: Users control who sees 
their photos
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➌ innovation in assembly
By creating a full-featured API for its service, one that exposes the majority of its 
application’s functionality, Flickr enabled the creation of hundreds of third-party 
applications. Some applications simply provide alternate user interfaces into its 
service, while others are sophisticated tools for uploading and managing photo-
graphs. As Flickr’s Cal Henderson notes, “APIs encourage people to do your work 
for you,” and the process of creating an API is beneficial internally because it “forces 
clean interfaces” to your service. Flickr has followed a number of API best practices, 
including: 

Multiprotocol support. By supporting three protocols—REST, XML-
RPC, and SOAP—Flickr is able to reach a very wide audience of developers, 
including those looking for lightweight solutions like REST or more struc-
tured models like SOAP. The multiple protocols are rationalized into a single 
code flow to service requests. The API endpoints leverage the same applica-
tion and business logic as the main web site.

Management via developer keys and self-service setup. To use the service, 
developers must obtain a developer key (also known as an application key). 
This model meets the needs of both Flickr and the developers—it is free for 
the developers and can be obtained immediately via self-service. At the same 
time, it gives Flickr granular usage tracking, automated developer manage-
ment, authenticated access, and the ability to control usage such as enforcing 
adherence to its terms of service.

Full documentation. Flickr offers complete, well-structured documenta-
tion with extensive examples and explicit coverage of problem areas such as 
data and date formats. An API Explorer interface allows experimentation 
and learning without writing code. It also encourages adoption and reduces 
support costs.

Simplicity. Flickr’s relatively simple API design has several benefits; for 
example higher rates of adoption across a wider developer base and reduced 
support costs. 

Developer support. A developer’s mailing list provides timely cost-effective 
support and encourages and leverages community contribution.

Language kits. Support for specific programming languages such as Java, 
.NET, PHP, and Ruby is provided by third-party developers but promoted 
by Flickr. Support is integrated into developer mailing lists.

Flickr’s platform strategy—online photo-sharing application with read–write API, 
data syndication, external integration, and mobile device support—has enabled it 
to become the center of a digital-photo ecosystem of partners, third-party applica-
tions, mashup developers, and bloggers. Flickr did not try to reinvent the wheel but 
instead positioned itself as a complement to a range of existing software and services. 
Even the origin of the API itself, driven by its desire to allow users to export data but 
not have to build export tools, was strategic. And indeed, once the API was avail-
able, customers built tools that Flickr would have otherwise had to build: an iPhoto 
plugin for Mac OS X, and multiple photo uploaders for Mac, Windows, and even 
FlickrFS—a virtual filesystem for Linux. This not only saved costs, fostered innova-
tion, and grew market share, it built trust with users.
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Flickr is the biggest customer of its own API; for example, its own desktop tool 
Organizr. By “eating their own dog food” Flickr improves quality, saves development 

costs, drives quality, and builds the feature set for both itself and its 
customers. Also, Flickr’s photo-based ecosystem builds on a variety 
of partnerships.  For example QOOP offers a print-on-demand 
photo album creation service, there is one-hour printing through 
Target, Zazzle for U.S. postage photo stamps, and Englaze for CD 
and DVD backups. As shown in Figure 54, Flickr seamlessly 
integrates the print order process into the overall rich user 
 experience. 

Much of the Flickr data model is addressable via either URL or its 
API, including photos, individual blog posts, contacts, favorites, 
groups, people, comments, and tags. By adopting a strategy of 
openness, Flickr has fostered customer and partner remixing, which 
is another factor in contributing to its accelerated growth. The fol-

lowing lists a handful of the hundreds of mashups and tools created: 

Tools. Tools include image uploaders for most operating systems, screensav-
ers (Flickr Screensaver), search-and-browse tools (Flickr Search Plugin and 
FlickrStorm), and album creation (Flickr Album Maker).

Commercial services. Besides services like QOOP, Zazzle, and Englaze, the 
unique characteristics of Flickr—photostreams, groups, etc.—can lead to 
similarly unique third-party services like Moo, which offers members a way 
to create mini business cards from their photos and data.

Maps integration. After Yahoo!’s purchase of Flickr, Yahoo! Maps was inte-
grated into Flickr directly. Earlier tools included GeoBloggers.com, which 
used metadata embedded in photos to automatically plot images on Google 
Maps.

Photo games and toys. Creative developers have created dozens of photo-
based games, including Flickr Sudoku for photo-puzzles and Fastr, a photo 
guessing game. fd’s Flickr Toys has more than 20 small utility applications 
for manipulating Flickr photos.

When you introduce an API, you must be prepared to handle the impact from 
users applying it in ways you didn’t anticipate. For example, Flickr encountered the 
following scenario: a developer wrote a great Flickr photo screensaver, thousands of 
people downloaded it, and it hits the Flickr servers every two seconds, which creates 
an excessive load.97 Possible solutions included extensive caching on the server side 
(which aids both the API and the production site) and application/developer keys 
combined with system monitoring to enforce policy.

➍ Rich User experiences
Since its inception, Flickr focused on creating a sophisticated user experience 
designed to combine the best aspects of the desktop and the Web. It has progressively 
refined and enhanced its product by incrementally adding features while maintaining 
an uncluttered, user-focused interface. Immediate in-context editing of images, tags, 
and comments, using techniques like Ajax, provide more desktop-like interactivity 
without requiring slow page reloads (see Figure 55).

•

•

•

•

Figure 54: Flickr’s print order process
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Flickr matches its technology to the objective user experience by 
avoiding a one-size-fits-all philosophy. Besides using an earlier 
hybrid Flash–Ajax model, Flickr and partners provided desktop 
tools to improve user efficiency for some tasks (e.g., Organizr from 
Flickr and iPhoto plugin). Flickr’s initial implementation relied 
heavily on Adobe Flash technology, but has progressively moved to 
a more Ajax-centric approach over time. One key benefit of mov-
ing from Flash to Ajax is easier addressability of content simplifying 
basic tasks like direct linking to images.

Creating platform-specific desktop applications can be a costly 
proposition. Flickr has attempted to balance the user needs for 

sophisticated rich media management on the one hand and fully browser-based, 
platform-agnostic tools on the other. Flickr’s approach lets users do what they need 
on whatever platform they find convenient.

➎ Software above the level of a Single device
Flickr’s service is built to span devices, desktops, and networks. This is fundamental 
to its long-term success, given that, as of the second quarter of 2006, more than 300 
million cameraphones were in use and have grown 75 percent per year. In 2006, 
more than 1 billion photos will be taken from phones. An estimated 10 percent of 
the photos on Flickr were directly uploaded from mobile devices.

Customers have many ways to upload images directly to Flickr from their mobile 
phones and other handheld devices, but, thanks to its API, Flickr did not build any 
of them. Third parties, both companies and individuals, gladly did this work. Both 
software providers and enterprise IT organizations often fail to reach this large, 
growing population out of fear—fear of the diversity of mobile platforms and the 
inherent development costs and support complexities. Flickr leveraged the network 
to support the network. For example, by using Shozu, cameraphone users can send 
photos to Flickr with a single click. zipPhoto provides this capability for Microsoft 
Smartphone and Pocket PC users. Flickr works on other edge devices as well. A 
third-party developer used Flickr’s API to create an application that retrieves Flickr 
photos for display on a TiVo device. Flickr does not serve the same images to mobile 
devices as desktops—small screen devices typically get thumbnails less than 100 
pixels wide and 5K in size.98

➏ Perpetual Beta
In Flickr’s early days it released not only often, but very often—multiple releases per 
day were not unusual. Three essential development process guidelines helped ensure 
this rapid release model worked: source code control, a one-step-build process, and 
bug-tracking software.99 

Flickr built to scale by adopting a horizontal architecture based on low-cost com-
modity hardware and open source software.100 This architectural strategy let it start 
small and incrementally add more servers as the customer base rapidly grew (at 30 
percent per month) into millions of users. Contrast this with the costly and risky 
dot-com era strategy of vertical scaling by relying on big expensive hardware with 
significantly greater upfront investment and less ongoing flexibility. Flickr also 

Figure 55: Ajax features incorporated 
into Flickr
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 managed cost and complexity by avoiding unnecessary textbook infrastructure, such 
as an application tier, and instead focused on what was most important to its specific 
application—web servers, storage servers, and database servers—all geared toward 
flexible, high-performance image and data retrieval. 

Application instrumentation was also critical to Flickr’s success. It tracked usage care-
fully and created internal dashboards,101 including types of shadow applications, such 
as its home-grown “Loneliest User” utility. 

Flickr uses the PHP dynamic scripting language for the bulk of its service, including 
application logic, page logic, templates, and the API. This language choice facilitated 
agile, lightweight development processes, which allowed quick responses to chang-
ing requirements and customer feedback. In contrast to earlier preconceptions about 
the scalability of scripting languages, Flickr was able to serve more than 1,000 pages 
per second (the database delivering more than 25,000 transactions per second). Note 
that Flickr did not rely on a single language alone—Java was used for specific back-
end functionality, and JavaScript, Flash, and other frontend technologies were used 
to create a rich user experience.

➐ leveraging the long tail
From sign-up through the entire product use cycle, Flickr provides a wide range of 
self-service tools for customers. A thorough “Your account” page allows users to man-
age profiles, privacy settings, photos, and other settings. Setup and management of 
developer accounts for the API is also self-service based, and support forums provide 
a peer-based mechanism for knowledge sharing (the Flickr staff contributes as well). 

Flickr facilitates aggregation, filtering, and search, beginning with its role as aggre-
gator of photos for millions of photographers. An internal search engine supports 
filtering and search, while discovery and exploration are facilitated by an architecture 
of participation techniques like tags, the interestingness filter, and groups. External 
search, the findability of Flickr content from anywhere on the Internet, is enhanced 
by Flickr’s adoption of search engine optimization techniques such as clean, easy to 
read URLs.

A significant percentage of Flickr’s customer base comes from outside the United 
States. By supporting internationalization standards, such as Unicode’s UTF-8 
character format, it was able to better capture this global market (see Figure 56). The 
read–write nature of Web 2.0 and user-generated content demands that applications 
behind online services be fully internationalized not only for information display, but 
for input as well.

➑ lightweight Models and Cost-effective Scalability
At the time of its acquisition by Yahoo!, Flickr had more than 250,000 customers, 
was growing at a rate of 30 percent per month, and had a staff of only 11 employees. 

Syndication is crucial to Flickr’s success. For example, by offering a basic free account 
and comprehensive support for the major blogging platforms, Flickr quickly became 
the preferred choice for a growing army of active bloggers, who could easily plug into 
the site and workflow. And, of course, many of those same users became paying Pro 
Account users. 

Figure 56: Capturing the global 
market
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Flickr would not have succeeded if not for the ways in which it leveraged the new IT 
economics of Web 2.0. Flickr’s: 

Offices were in Vancouver, British Columbia, but its infrastructure was in 
Texas and Virginia—outsourced hosting is now the default option.

Software platform is built on a classic LAMP stack: Linux operating system, 
Apache web server, MySQL database, and PHP, as well as open source infra-
structure tools like Cacti and Ganglia.

Servers are low-cost, commodity PCs. Flickr offers a multichannel and scaled 
multitier revenue model:

Advertising: Contextual advertising 

Premium accounts: Flickr Pro Accounts at $24.95/year with 
unlimited storage, full-resolution images, and no advertising.

Partnerships: Target for photo print services and QOOP for 
photo books and posters. 

In the first quarter of 2006, Flickr was storing more than 2 million photos consum-
ing 368 TBs of storage. Just a few years ago this would have been economically 
impractical due to the storage costs alone. The 73 percent decrease over the last six 
years makes this a feasible business model. 

Web 2.0 vs. 1.0: Flickr vs. Shutterfly
During Flickr’s rapid rise, it stood in stark contrast to more traditional online photo ser-
vices like Shutterfly. By emphasizing the social aspects of photography, Flickr captured 
market share through network effects created via public sharing, comments, groups, 
and other techniques. In the online photo market it introduced new ideas like sub-
scribing to photos as RSS feeds (syndication), the use of user-defined tags (folkson-
omies), emergent navigation and recommendations (collaborative filtering), as well 
as browser-centric rich user interface techniques like Ajax. Some of these distinctions 
remain, although Shutterfly has subsequently adopted many of the techniques Flickr 
pioneered. Flickr’s acquisition by Yahoo! in 200� and Shutterfly’s IPO in 200� move the 
competition to a new level (see Figure ��).

Controlling the Wisdom of Crowds at Flickr
Flickr provides a “Report Abuse” option, which gives users a means for policing their 
community when other members have violated the terms of use or community guide-
lines. Flickr’s terms of service outlines its privacy policy, member conduct, and other 
legal policies and guidelines. For example, every photo page gives users the ability to 
“Flag this photo as ‘may offend’.” Over time, Flickr has had to modify the algorithms for 
its interestingness ratings to counteract people trying to game the system. Founder 
Stewart Butterfield noted that once users discovered that adding a photo to multiple 
groups impacted the rating, an “arms race” began. Photos were added to progressively 
larger numbers of groups, sometimes up to �0 groups for a single photo.

•

•

•

—

—

—

Figure 57: Flickr vs. Shutterfly Alexa rankings
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S e C t i O n  i V 

Web 2.0 assessment 
Having identified the core best practices of Web 2.0 and understanding how oth-
ers have applied them is a valuable prerequisite to the true test—the ability to apply 
these best practices to your own enterprise. The following structured questionnaire 
will guide you through this process of:

Assessing your organization and products in relation to Web 2.0 best  
practices

Identifying gaps, risks, and opportunities for improvement

Formulating a strategy and plan for leveraging Web 2.0 techniques to better 
meet your organizational and product objectives 

This model can be applied to both existing and planned products as well as to inter-
nally and externally facing applications. The structure of the questionnaire is based 
on the eight core patterns of Web 2.0. They can be reviewed in sequence or indepen-
dently. Keep in mind some general adoption guidelines:

Learn 

Start with this report and the Web 2.0 Reading List of best web sites and 
books 

Use a simple tool like Bloglines to subscribe to a set of rele-
vant blogs for your industry and interests as well as some Web 
2.0-specific blogs

Get firsthand experience using a variety of Web 2.0 applications

Use del.icio.us for bookmarks and Flickr for photos, create a 
blog using Blogger or Live Spaces, create a LinkedIn profile, 
and try YouTube 

See where Web 2.0 is impacting your industry, partners, competitors, and 
customers 

Do any of your competitors apply practices from this report?

Are there any startups trying to disrupt the status quo?

Plan

Evaluate where Web 2.0 patterns and practices align with your needs

Use this assessment as input

Establish a plan with both short and longer-term objectives

Consider by functional area (marketing, operations, etc.) or 
class of objective (increase revenue and decrease costs)

Begin staff training on appropriate technologies, products, or processes 

Whether it’s a small team or group, clear objectives are crucial

•
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Pilot

Start with pilot projects 

Incrementally change processes, tools, and strategy

Establish measures for success or failure

Execute and evolve

Gradually incorporate core attributes of Web 2.0 (simple, open, user-
 centered)

Suit to fit: don’t adopt a technique or strategy because it is in vogue

Use defined metrics to determine where Web 2.0-related efforts are effective

Maintain perspective: it is not an all-or-nothing proposition

Change in Web 2.0 is driven as much by nontechnical factors, if not more, 
than technical ones

Iterate and refine 

How many steps does it take for a new user to sign-up for your service? 

If it is more than one page, how can it be simplified?

Are all “required fields” really required?

Can customers use the service immediately after signup?

Is there an evaluation option, or, even better, a base-level free account model 
that allows prospective customers to use the service before requiring pay-
ment?

Do you pay the user first by minimizing barriers to accessing your service’s primary 
function?

How many steps does this process take?

Can users access this from the home page (or their home page)? Or via an 
always-available menu or other navigation?

Does your system learn from past user behavior to make repeat actions sim-
pler? Can you prepopulate or suggest values to speed data entry?

Do prerequisites or dependencies exist before a user can begin using your 
service? If so, can these be mitigated? For example, if a client-side download 
is required, can a browser-based equivalent be provided?
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Have you identified where network effects can be leveraged within your application 
or service?

How do you explicitly encourage network effects? 

Do you set network effects by default?

Do you have an “Invite Others” option or comparable mechanism to  
encourage adoption?

What mechanisms allow users to make connections to others  
within the system? 

Can users form or join groups?

Is viral adoption part of your marketing strategy?

What, if any, forms of user-contributed content, user feedback, metadata  
is supported?

If you don’t have any of these options, where can they be added to provide 
the most value?

How successful have they been?

What incentives do you provide for users to contribute and participate? 

Where can they be added or improved?

How do you measure the success of these incentives?

What implicit techniques do you use to harness collective intelligence?

Are there collaborative filtering techniques that may be appropriate?

Can users refine the filtering criteria? 

As more customers use the application and how does it improve? 

Does your system adapt or learn from user behavior in any way?

Is aggregate user behavior and data leveraged?

Does navigation or data findability automatically improve based on the data set or 
user behavior?

Where can Web 2.0 patterns and practices improve “feedback loops” between you 
and your partners and customers?

Do you have an established corporate policy on employee blogging?

How aware are you of what is being said about your company in the blogosphere, on 
product review sites, and comparable venues?

Which groups within your organization are, or should be, responsible for this?

What hierarchical data (taxonomy) could benefit from the addition of folksonomic 
(user-added) classification?

What controls and quality guards are in place to regulate user activity?

Are the appropriate policy and Terms of Use available and up to date?

Are feedback forms or more specific abuse-prevention mechanisms in place?
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What privacy controls do you have in place for user-contributed data and content?

Do you explicitly state your privacy policy to users?

Can users control which information is available to whom?

What data sets give you a competitive advantage?

How are they leveraged through your online services?

What are the obstacles to implementing these data sets (legal, cost, propri-
etary advantage)?

Are users given the ability to enhance existing data?

How do you measure the success of these capabilities?

Where would this enhance the value of the application?

Do you have a data stack strategy?

Is third-party data currently incorporated as part of your offerings, or is your 
data part of partner or customer stacks?

How is data collected online?

Do you collect user information such as behavioral data, user-generated con-
tent, aggregate user metrics?

How is this leveraged within your business: marketing strategy, product strat-
egy, and customer relationship/lifecycle management? 

In what industry standard formats is your data available?

Are there additional formats—XML, RSS, iCalendar, OPML, microfor-
mats—that if provided could create new opportunities or increase reach?

To what extent is your service a walled garden?

What are the tradeoffs to this strategy?

If users create or store their own data—either rich media or structured informa-
tion—do you give them a mechanism to export that data?

Are there suitable industry-standard formats for this operation? 

What licensing policy applies to any user-contributed content? 

Are users given the ability to specify a licensing option? 

Is a Creative Commons or comparable model appropriate?

Is your policy on this topic oriented toward maximizing viral adoption? 
(That is, favoring minimal restrictions on reuse.)

If legal or compliance considerations influence your current strategy, how 
do these manifest, and what modifications might improve chances for 
product success?
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In what ways does your product and service support remixing?

Do you support content syndication?

Which of your constituencies could benefit? For example, users (content 
updates, product notifications), press/PR (press releases), investors (IR), 
developers (platform updates), recruiting (job notifications), and internal 
(HR/corporate notifications).

Is your content aggregated by third-party services?

What syndication data formats do you support? 

Do you offer external APIs to your service? 

What areas of your application would benefit from exposing an API?

What constituencies leverage an API? Partners? Third-party application or 
tool providers? Independent developers and general public?

Do your competitors offer or plan to offer APIs? 

How do you measure success for your APIs? 

Are your APIs directly tied to revenue (e.g., Amazon and eBay)?

Do you charge for usage? What limits do you have in place? 

What elements of a developer-support program do you have in place  
(e.g., community, forums, blogs or wikis)?

What API best practices do you follow? Versioning? Developer or  
application IDs?

Can users sign-up for APIs via self-service?

Where do you or can you use your own API?

In what scenarios could benefits be shared by your teams and external  
developers?

Do you use APIs or otherwise build on online services from other providers?

How do you monitor and track how customers are remixing your services and data?

Do you reward customers for innovation? 

How do customer innovations via your platform feed back into your product 
or strategy?

At what level of granularity is your content available?

Besides traditional web pages, how else is your data available online?

If you delivered data in smaller chunks, could that enable new forms of 
remixing and potential new revenue streams?

Do you support microformats? 

How well structured and clean is the URL design of your service?
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Enterprise questions include:

If you have an SOA, how can it benefit from the technologies and techniques 
of Web 2.0, including RSS, REST, and Ajax?

Where can existing and planned composite applications, dashboards, and 
intranets benefit from external web service components and APIs?

Where can SaaS help you lower costs by increasing your operational  
efficiency?

Can you extend existing collaboration tools, including Exchange and Notes, 
with plug-in capabilities from Web 2.0-type third-party tools and services? 

How and where do your online products and services integrate the best of online and 
desktop experiences?

Have you identified where this would be appropriate?

Which, if any, of the rich interface techniques and tools do you use  
(e.g., Ajax or Flash)?

Have you evaluated open source and vendor-supported Ajax toolkits?

Have you evaluated new Flash tools such as Flex and Apollo?

How does your application personalize the experience for each user?

Which elements of this are user-specified and which happen automatically?

How does your product or service go beyond the desktop browser?

Is there a strategy in place for doing so?

What areas have been most or least successful?

What non-desktop scenarios can increase your product’s reach or market share?

Are there complementary services or partnerships for these cases?

What are the greatest obstacles to moving in this direction?

Are there any location-aware uses for your product?

What other Web 2.0 practices can you apply to reach mobile and edge devices or to 
improve your existing mobile offerings?

An architecture of participation that can benefit from greater reach?

An extensible platform strategy?

Ability to capture more of the Long Tail?

If you have non-desktop user experiences, how can they be improved?

Can they use a more effective, streamlined user experience?
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What data-location independence issues do you or your customers face?

Is synchronizing data across locations or devices an issue you can address?

How can you simplify data access? 

What digital home opportunities exist for your product and services?

What technology standards do you leverage as part of your mobile device strategy?

What is the length of your typical product release cycle?

How can you shorten this interval?

What are your barriers to a “release early, release often” development mode?

Do you have the tools and processes in place to support rapid release cycles (e.g., 
rigorous source code control, nightly builds, accurate defect tracking, deployment 
tools)?

How do you engage users as real-time testers?

Are all product feature decisions made in-advance and on paper?

Do you perform live A/B testing?

Do you have a metrics program in place to evaluate the effectiveness of new 
product features?

Do you currently consider operations to be a core competency?

What performance and uptime metrics do you track?

Do you incrementally roll-out new products?

Do all products go through a private beta phase?

In what ways do you instrument your online services?

What in-house tools have you built to support your online applications?

What dynamic tools and languages do you use?

Which of the Long Tail’s democratizing forces apply to your business—production 
tools, distribution and aggregation, or search and filtering? 

Have the economics of the Long Tail impacted your industry? 

Are any niche micromarkets for your products and services becoming more 
economically viable?

List the ways in which your site explicitly matches supply and demand?

Are algorithmic techniques such as collaborative filtering applied?

Is an individual customer history used to improve or tailor the online  
experience?
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Does your site “learn” over time from both individual and aggregate  
behavior?

Do you have metrics in place to track the impact of these methods?

What data filtering and search mechanisms do you provide?

Is a search box available on every page of your site? 

How does your product or service capitalize on the costs of operating online?

Can you identify specifics in marketing, sales, and support?

What types of customer self-service does your application and service provide?

What cost-savings or market-expanding opportunities might this enable?

List the ways in which your business or product is designed to scale with demand

What is the technology scaling strategy?

Have you taken advantage of any other syndicated business models? 

Are there revenue- or cost-savings opportunities for you do so?

What aspects of your business can be syndicated online? 

Are there appropriate affiliate models?

Is there opportunity for a widget model for pluggable integration?

Where have you outsourced infrastructure, function, or expertise?

If not, what are the obstacles to doing so?

Are there functions or core competencies of your product or business that can 
become an outsourced component for others?

Do you have a scalable pricing and revenue model?

Do you offer a free service as a way to drive adoption? 

In what ways can you offer partial or scaled-down services for free or  
lower cost?

Are there untapped revenue models for your online offerings, such as advertising 
(either via syndication or sponsorship) or subscriptions, transaction commissions, or 
premium services? 
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a P P e n d i x  B 

technologies of Web 2.0
Although implementing Web 2.0 best practices is fundamentally much more about 
technique than technology, there are some newer technologies that can play an 
important role. Web 2.0 builds on all the open standards that have made the Web so 
successful: TCP/IP, HTTP, HTML, MIME, URLs, XML, and the rest of the core 
Internet technologies and protocols of the past 30 years. Therefore, take this list in 
context and remember that none of the following are required, but use as appropriate 
for each unique set of requirements.

technologies
Really Simple Syndication (RSS). An XML text-based data format contain-
ing a list of items, each typically with a title, summary, URL link, and date 
(some additional data is optional). RSS, when published, is often referred to 
as a syndicated feed. Users subscribe to feeds using feed readers or aggrega-
tors that can be web-based or desktop applications. Multiple versions of RSS 
exist. Operating system providers, such as Microsoft via Windows Vista, are 
now integrating RSS support directly at the OS level. Many types of infor-
mation are commonly published in RSS (such as blog and news data) but 
the simplicity and utility of RSS are leading to much more widespread usage. 
For example, del.icio.us lets users subscribe to bookmarks added for any 
subject or by any person; Flickr lets customers subscribe to another person’s 
photostream. Microsoft CTO Ray Ozzie sees “using RSS as a DNA of sorts 
to enable ‘mesh’ information sharing…RSS has the potential to be the ‘Unix 
pipe of the Internet.’”102 See also:

All About RSS, http://faganfinder.com/search/rss.shtml

Wikipedia: http://en.wikipedia.org/wiki/RSS_(file_format)

Atom. A more recent XML-based data syndication format intended to 
provide greater structure and XML standards compliance than RSS. Atom 
1.0 became an IETF standard in 2005 as RFC 4287. Ongoing debate exists 
between advocates of RSS (simplicity) and Atom (features), although most 
tools for XML-based syndication support both formats. There is also an 
Atom Publishing Protocol (APP) that allows publishing and editing web 
resources using Atom-formatted XML over HTTP. Google has recently 
begun building on Atom and RSS as part of its “GData” protocol.103 See 
also:

IEFT RFC 4287, http://tools.ietf.org/html/rfc4287
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Microformats. A set of XHTML extensions for expressing greater seman-
tic meaning within web pages. Microformat standards exist for common 
concepts including people (hCard), events (hCalendar), and reviews (hRe-
view). They often build on existing standards, such as hCalendar, which 
implements the iCalendar standard (RFC 2445) in semantic XHTML. 
Vendors have begun applying microformats: Yahoo! Local (hCalendar and 
hCard), Yahoo! Shopping (hReview), Technorati (rel-tag), and Upcoming.
org (hCard). See also: 

http://microformats.org 

Using Microformats, http://www.oreilly.com/catalog/ 
microformats

applications
Blogs. A “web log” is a form of web publishing characterized by a series of 
entries or posts, that are typically presented as a list in reverse chronologi-
cal order. Posts can be viewed individually by a permalink URL assigned to 
each post. Blogs facilitate decentralized conversations by allowing readers to 
add comments to posts, as well as tracking when one blog refers to a post 
in another blog (known as a trackback). Typically written by one or more 
authors, or bloggers, and managed through the use of blog server applica-
tions. Blog content is typically syndicated as feeds via the RSS or Atom XML 
formats, and read by users via feed aggregators (see RSS entry). See also:

http://en.wikipedia.org/wiki/Blog

Wikis. Wikis are web sites that allow users to freely add and update pages 
directly from a web browser. They are often created and maintained as col-
laborative efforts. The name comes from the Hawaiian phrase “wiki wiki” 
meaning quick and was first invented by Ward Cunningham in the mid 
1990s. Ward has described a wiki as the “simplest online database that could 
possibly work.” The best known wiki is the online encyclopedia project 
Wikipedia. Both open source and commercial wiki software is available. 
Commercial products include Socialtext and JotSpot.

Programming languages/Platforms/techniques
Apollo. Still in Adobe labs, Apollo is an OS-independent runtime that  
allows developers to build desktop applications using both Flash and Ajax.

Ajax. Ajax is a set of techniques (including Asynchronous JavaScript 
and XML) for creating richer and more responsive web applications. It 
builds on standards and technologies that have matured over the Web’s 
first decade, including XHTML and CSS, the Document Object Model 
(DOM), XML, and XSLT, as well as JavaScript. Ajax techniques can 
reduce or eliminate the slow click-and-wait interactions that characterized 
earlier generations of web applications. The term Ajax itself was coined by 
Jesse James Garret in early 2005.
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Flex. Adobe’s family of products for creating RIA in the browser using Flash.

Linux, Apache, MySQL and Perl, PHP, and Python (LAMP). A set of popular open source software that 
is often used to build and run web sites. Although available independently, together they provide a well-
integrated stack—operating system, web server, database, and dynamic programming language. Benefits 
include low cost (typically free), wide support, and scalability. Many of the Web 2.0 exemplars in this report 
run on a variation of the LAMP stack. See also:

http://www.onlamp.com

Web services. Standardized ways of integrating distributed applications on top of Internet-based protocols 
and data formats. One of web services biggest benefits is that they allow applications to communicate inde-
pendently of operating system, programming language, and location. During the past few years, a variety of 
standards have been introduced to support web services including Simple Object Access Protocol (SOAP, a 
transport mechanism), Web Services Description Language (WSDL, for services description), and Universal 
Description, Discovery and Integration (UDDI, for services registry and lookup). Most web services rely on 
eXtensible Markup Language (XML) for data structure. See also:

http://webservices.xml.com

http://www.w3.org/2002/ws

Service oriented architecture (SOA). A software architecture model for building loosely coupled distrib-
uted systems. It typically refers to intra-enterprise IT system and builds on top of web services technologies 
and designs. A more recent set of standards have been adopted or proposed as a way to support more the 
complex requirements of these systems including security (WS-Security), transactions (WS-Transactions), 
and messaging (WS-Notification). Collectively these are sometimes referred to as WS-*.

Representational State Transfer (REST). An architectural style for web services. Roy Fielding, one of the 
authors of the original HTTP specification, defined the term in his doctoral dissertation in 2000 but the 
style itself—essentially how the Web is designed to work—pre-dates the paper. Note that REST is a style, 
not a standard. It is characterized by a pull-based client-server design, stateless operation, resources named 
via clean URLs and the core HTTP methods of GET, POST, PUT, and DELETE are used to model the 
essential REST operations (interfaces). In Web 2.0 the simplicity of this approach is often contrasted with 
simpler approaches such as REST. See also:

http://www.ics.uci.edu/~fielding/pubs/dissertation/top.htm

Ruby on Rails. An open source framework for rapid web application development written in the Ruby 
programming language. Originally created in 2003 by 37signals’ David Heinemeier Hansson as the foun-
dation for its Basecamp product suite, “Rails” quickly gained a strong following. The framework encour-
ages an agile, lightweight development style that builds on Ruby's strengths as an object-oriented scripting 
language, and it has tight Ajax integration that simplifies building sophisticated web-based applications. 
Subsequently, it inspired similar frameworks in other languages such as Django for Python.
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