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It is remarkable how far we have come with

digital information.

Sensors can report the real-time status of an

engine in the bowels of a ship so that costly

emergency shut-downs can be avoided. Data

from your car can report your actual driving

behavior and lower your insurance rates. From

your home PC you can access air quality and

other EPA ratings for your neighborhood, or

take an aerial “fly over” of your town or just

about anywhere in the world. Cell phone

blogging based on your location is taking

hold. Camera phones are becoming common-

place. You can even use your multifaceted

cell phone to check in for an airplane flight

or, in the future, to take the place of a train

ticket.

An information explosion is underway, giving

rise to an era of extreme data and dramatic

new applications. Extreme data is new types

of data, generated by new devices, and being

used in new ways – enabling new business

processes, interpersonal connections and

knowledge for business, government, commu-

nities and individuals. In this world, organiza-

tions need to understand and leverage their

data opportunities, putting information to

work for them like never before.

It wasn’t always like this. The organization’s

data used to be centralized, sanitized and

authorized. It resided inside a walled fortress,

the data center, where it was guarded and

managed. It was structured, well-defined data

from databases and corporate systems. And

it was official – data that was generated by

the corporation and tracked.

Today, data has broken free and is growing at

a breathtaking rate. Data is mobile, operating

freely outside corporate boundaries. It is messy

and unstructured, coming in many shapes and

sizes: short-hand text messages, pictures, voice

snippets, video clips. It is informal – generated
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those smart cards in your wallet. This report

does not focus on privacy and security issues

but recognizes they are real and need to be

addressed.

The world of extreme data is one of produc-

tivity, innovation, convenience and commu-

nication. The “I” in IT has been redefined 

as a broad swath of data that runs wide 

and deep, including mobile, personal and

corporate data; new types of data that go well

beyond text; and enormous volumes of data.

In short, this is not your father’s data.

This report examines four dimensions of

extreme data: data everywhere, time and

place, social connections and meaning. These

dimensions make today’s data different and

put it on new footing, challenging organiza-

tions to explore the extreme side of what is

possible with data today.

DATA  E V E RY W H ER E

Data in many places, changing the rules

T I M E  A N D  P L AC E

Data about when and where people and

things are, and what’s happening now

S O C I A L

C O N N E C T IO N S

Data that strengthens connections

between people

M E A N I NG

Data that helps make sense of it all

Source: CSC

E X T R E M E  DATA
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Portable devices, PDAs, smart phones, USB

drives, cameras, smart cards, MP3 players,

implants, wearables, embedded processors,

biometrics

Location technologies, GPS, RFID, GIS,

wireless, sensors, cameras, smart dust (motes)

Messaging, conferencing, text-voice-video

IM, wikis, blogs, RSS, podcasts, VoIP,

Bluetooth, shared workspaces, peer-to-peer,

virtual communities

Image-audio-video-text search, XML, RDF,

metadata, Semantic Web, taxonomies,

ontologies, artificial intelligence, mapping,

visualization

Identification, information, entertain-

ment, training, diagnostics, transactions,

navigation, manuals

Tracking, positioning, monitoring,

navigation, identification, real-time

updates, alarms, warnings, emergencies

Finding people, developing personal 

networks, collaborating, information

sharing, broadcasting, narrowcasting,

publishing, linking, filtering, trusting,

co-creating

Multimedia search; integrated desktop,

company and Web search; pattern 

identification; industry standards;

machine-to-machine communications;

trend analysis; data mining; expert systems

A P P L I C AT I O N ST E C H N O LO G I E S
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The evolution of computing from centralized and

monolithic to highly distributed and small is legendary,

and with that has come the dispersion of data all

around us, like confetti. In the past decade, data has

spread from its familiar homes – the data center, the

server room, the PC – to the very edge of the network

where we work and play. Now data can be found all

around us: in your wallet, in your pocket, in your

briefcase, in your car, and even in your own body.

With data everywhere, the foundation is laid for a

world of extreme data and applications that are

changing the rules of business and our personal lives.

As data has gotten closer to people and further away

from corporate walls, it has become mobile. Data can

be easily transported, in large quantities, to where it 

is needed. The simplicity and immediacy of having

data where you need it is opening up new opportunities

for business and consumers.

We are seeing enhanced field service because technicians

can tote a massive field service database in their pocket;

training delivered on personal digital assistants (PDAs)

for road warriors; an online music industry that is

taking off; car insurance rates that are based on data

reported by the car – not to mention new media like

podcasting and personalized TV that could one day

unseat traditional radio and TV.

Consumer devices crammed with data and function-

ality are pressuring the enterprise to put more of its

data everywhere. Many consumer devices are already

being deployed in the enterprise and are driving the

rethinking of business processes. With that comes a shift

in IT power from corporate to consumer, as employees’

use of consumer devices at home influences IT decisions

in the enterprise.2

“Everyone should remember the PC, which started

out as a toy for hobbyists and was shunned by the

enterprise. Consumers led the way, and a company

called Microsoft became the number one software

maker,” recounts Paul Gustafson, director of the LEF

Technology Programs. “Today’s consumer devices that

put data everywhere are challenging the enterprise to

figure out how to put its data at the edge of the network

to benefit customers, partners and employees.”

There are a slew of consumer devices out there: mobile

phones, camera phones, sophisticated PDAs, digital

cameras, digital video recorders, digital audio recorders,

digital music players. Enterprises must recognize that

these “edge devices” are first-class citizens that need to

be incorporated into business processes and supported

by IT. And as with all matters IT, there are challenges to

face, notably with privacy issues and data management.

That said, the data train has left the station. We

already live in a world of data everywhere, and it will

only become more so. The benefits of having data

everywhere are manifold, with efficiency, convenience

and flexibility topping the list. Let’s look at some 

of the most extreme examples of data in its many

places and the transformations taking place as a result.

(Note: We will see examples of data everywhere
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With data everywhere, the foundation is

laid for a world of extreme data and

applications that are changing the rules

of business and our personal lives.
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Such a disconnected wireless database enables the

worker to gather and analyze data in the field, and to

consult and update large corporate databases while

mobile and disconnected from the network. This is a

major step forward for mobile functionality, boosting

handheld capabilities to the level of desktop capabilities.

Training. Periodic training in new technologies, tools

and processes is essential to keeping workers up to

date, but the mobile work style makes traditional

classroom training difficult to schedule. At its Training

Center of Excellence, CSC has studied the use of

PDAs as a platform for mobile training. Interactive

training materials and applications are downloaded

to a PDA, and can be accessed anywhere and anytime.

throughout the report, particularly in the chapter on

Time and Place.)

DATA IN THE FIELD: MOBILE BUSINESS
PLATFORMS

New applications are taking enterprise data out into

the field where it’s needed – at the point of contact

with clients and business processes. The IT business

platform has gone mobile, providing data and applica-

tions so that workers can function more effectively

wherever they are.

Workers are being armed with souped-up PDAs 

that no longer just manage personal information but

can now contain complete field service databases and

comprehensive training documents. Enterprises can

put databases everywhere to get the job done.

Field Service. Mobile workers like field service tech-

nicians need the ability to work offline. To this end,

Pocket PCs can now carry full-function databases 

for field service, enabling technicians to do their 

jobs more effectively with the information they need

literally in their hands.

With the advent of smaller, more powerful computing

devices with larger built-in storage, the time is ripe for

a scaled-down version of the enterprise database 

coupled with replication directly to the master database

on the server. In the past, handheld databases weren’t

considered enterprise-ready – powerful enough or

secure enough – and they replicated with a local copy of

the database on your PC. But now the handheld data-

base and replication are moving to the enterprise level.

Using the Pocket PC, wireless (WiFi) Internet, SQL

Server and IIS, CSC created a pilot question and obser-

vation database for field personnel at Canadian-based

Bombardier, a world-leading manufacturer of innova-

tive transportation solutions, from regional aircraft and

business jets to rail transportation equipment. Field

personnel can query and record inspection information

or ask questions in the system while disconnected or

out of range from the local network. When the techni-

cian returns to the office, where there is a wireless base

station, he or she is able to sync the data with the master

database, which resides on an enterprise server.3

7

Bombardier is experimenting with Pocket PCs for field 

personnel who service the Las Vegas monorail, made by

Bombardier. Field personnel can query and record 

inspection information in a local database while disconnected

from the network, and sync the data directly with the 

master database later on. Such a disconnected wireless

database enables field personnel to gather and analyze

data in the field, and consult and update large corporate

databases while mobile and disconnected from the network.

Source: Bombardier

Enterprises must recognize that these

“edge devices” are first-class citizens

that need to be incorporated into busi-

ness processes and supported by IT.
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The Defense Acquisition University and other CSC

clients are keenly interested in how they can use PDAs

to deliver effective mobile training to a highly mobile

workforce.

At the U.S. Department of Agriculture, veterinarians

are now able to download training documents about

the import and export of animal products onto 

tablet computers in the field via a wireless connection.

In addition, the Training Center of Excellence’s

Collaborative Writing Environment (CWE) is being used

to generate documentation for USDA emergency pro-

grams pertaining to bio-security and other emergency

incident response topics. The CWE exports content via

a variety of open and closed source formats for use 

by multiple handheld and other devices. The system

leverages wireless, XML and HTML technologies.

MOBILE PHONES:  GOING BEYOND 
THE CALL

Mobile phones are already a lot more than just phones,

used for e-mailing, text messaging, taking photos,

playing music, accessing the Web and, yes, talking. As

it continues to evolve, the multifaceted mobile phone

is taking on even more roles, being used for airport

check-in, watching news and other TV clips, and even

scanning documents.

What’s next? How about your mobile phone as a train

ticket. Use your phone instead of a smart card to pay

train fares at the gate by tapping the phone on a reader;

this is being tested in Japan during 2005 and planned

to be operational in 2006. The phone will contain an

RFID (Radio Frequency Identification) chip that is

compatible with the current smart card payment system

used by 10 million Japanese commuters.

With this, though, comes a note of caution. “The phone

should be the reader,” asserts Doug Neal, LEF Research

Fellow. “People should carry readers, and objects and

fixed locations should be outfitted with RFID tags. This

way the individual has control over the transaction and

privacy can be maintained. The tag can’t be inadvert-

ently read as the person passes near an RFID reader.

Eventually this will happen as RFID technology matures,

but the trend for the immediate future is more RFID tags

in things that people carry, including cell phones.”

In Japan, your cell phone can be used as a train ticket starting in 2006.  Source: NTT DoCoMo, Inc.
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Airport Check-In. Travelers on Scandinavian Airlines,

the fourth largest airline in Europe, are able to check in

for their flights via mobile phone. Working with CSC,

the airline has created a system that uses text messages

to the mobile phone that alert the traveler to call a

voice system for check-in. The process is convenient

and cost effective, and decreases check-in lines at the

airport. Since the service was launched in January

2004, the number of subscribing passengers has

increased by approximately 10 percent per month 

to over 22,000 today, resulting in over 23,500 text

messages issued per month. Due to its success and

innovation, the project received the coveted CSC

Award for Technical Excellence.

The text message system and voice system recognize

the traveler by his mobile phone number (the systems

support four languages: Swedish, Danish, Norwegian

and English). Travelers receive a Short Message Service

(SMS) text message on their mobile phone approxi-

mately 22 hours prior to departure. The message 

identifies the flight number and the telephone number

of the voice system, which the traveler calls to check in

and obtain a seat assignment. At the end of the call the

traveler receives a text message with seat information

as a confirmation of his check-in. The traveler can save

the message and refer to the seat assignment when

boarding the plane.

The same approach can be used in other areas of self-

service, such as scheduling a doctor appointment. The

customer receives a text message with suggested

appointment times and calls a service to accept or

decline the appointment.

For airlines, the service can be expanded to include

booking and rebooking flights, waitlist confirmation,

lost luggage handling, a hot line for bypassing certain

queues, and other functions. It’s all about delivering

customer service in a competitive marketplace. “We

are going to continue developing products that make

travel easier,” says Jörgen Lindegaard, president and

CEO of The SAS Group. “We are also going to offer

more mobile self-service solutions, including better

SMS and voice recognition services.”

CNN and More. Your mobile phone can be used for

watching news and other TV clips. Using Verizon’s

VCAST service on its new 3G network, users can down-

load and view more than 300 daily video clips from

channels like CNN, NBC and ESPN on EV-DO mobile

phones. Content is custom-formatted for the small

screen, and some new entertainment series are being

created especially for this new medium. The notion of

“mobisodes” (mobile episodes) is just one more foray

into digital entertainment for the person on the go.

Scanner. Mobile document imaging software by Xerox

Research Center Europe in Grenoble, France turns 

a cell phone into a device that can photograph notes

on a white board, contracts and other hand-written

correspondence and then convert them to a format for

processing, either in hard copy or on your computer.

This software, which could be on the market by the

end of 2005, is for anyone with a job that requires

research in the field (architects, insurance claims

adjusters, real estate professionals, etc.).

Travelers on Scandinavian Airlines can check in for a flight

via their cell phones. The traveler receives a text message

roughly 22 hours before departure asking him to check in

by calling the voice-activated check-in system. CSC designed

the check-in system, which can also be used for other self-

service applications.  Source: CSC
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“Fnac wanted to sell digital music via the FnacMusic

site, providing consumers with a similar experience to

its stores. CSC helped to design a site with a broad

range of functionality and yet a very simple and friendly

interface,” notes François Momboisse, FnacMusic

director. The FnacMusic project was a CSC Award for

Technical Excellence winner.

FnacMusic features tight connections to both fnac.com

and the physical Fnac stores. For example, CSC and

Fnac standardized the data that goes with a song and

implemented cross references with the catalogs of

the physical stores. This categorization was essential 

for Fnac to set up the marketing necessary for online

music sales, which would be coordinated with the more

traditional music promotions in Fnac stores.

FnacMusic fundamentally changed how Fnac’s cus-

tomers buy and listen to music, and how artists get

paid. The story of legal downloadable music is a classic

case of extreme data driving a new business model. Or

as Ian Clarke, creator of the peer-to-peer network

Freenet, once put it, “If your business model is selling

water in the desert and it starts to rain, you’d better find

a different business model.” As music has migrated from

vinyl to CDs to the Internet, a physical product once

limited in supply now flows as digital streams in seem-

ingly limitless supply, prompting a new business model.

Being able to hand-pick your digital entertainment is

impacting not just the music industry but radio too.

With the advent of podcasting, or time-shifted radio,

France’s FnacMusic online music store (www.fnacmusic.com), designed and implemented by CSC, gives consumers a broad

range of functionality via a simple and friendly interface.  Source: Fnac

If your business model is selling water 

in the desert and it starts to rain, you’d

better find a different business model.

Physical products,  
concert tickets 

New albums,  
promotion

Access by 
music style, 
mood, top 
hits

My account 

Packaged 
offers

Download  
video logos,  
ring tones 

Album push

New tracks  
of the week

Top selling  
tracks

Most popular  
playlists
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listeners are not confined to their local radio station

but can listen to programs from all over (as long as the

program is available as an audio file on the Web).

Listeners download audio files to their audio players

and listen to what they want, when and where they

want. Nearly 30 percent of the 22 million U.S. adults

who own MP3 players have listened to podcasts,

according to an April 2005 study by the Pew Internet

& American Life Project.4

Podcasting, a term created from “iPod” and “broad-

casting,” has been gaining momentum over the last

year not just with listeners but with a new breed of

do-it-yourself broadcasters. This combination of

independent listening and independent broadcasting is

what gives podcasting such potential. For the listener,

podcasting has been likened to “TiVo for radio,” put-

ting programming control in the consumer’s hands.

Consumers can not only select what they listen to and

when but also receive podcasts automatically (via RSS

feeds, discussed in Meaning). For the broadcaster, just

about anyone can set up shop and broadcast content

without a broadcast tower or license.

Thousands of podcasts exist, with the number growing

daily. Traditional shows include WGBH’s “Morning

Series” and most of Air America Radio’s shows, along

with a host of home grown broadcasts covering every-

thing from movies to politics to sports. While not an

immediate threat to radio, podcasting presents a new

channel that traditional broadcasters need to recognize.

As digital audio players proliferate, podcasting will only

become more popular, providing mass customization

for a traditionally one-size-fits-all medium. (For

more on podcasting, see Social Connections.)

The same can be said of MythTV, akin to podcasting

for TV. Similar to TiVo but with more functionality,

MythTV lets you record TV or other video for later

playback as well as turns your PC into a full-function

cable box, eliminating the need to rent one from your

cable provider.

This do-it-yourself set top box lets you control what

programs you watch and when, skip ads and surf the

Web. In terms of data everywhere, this is TV data –

typically the purview of industry executives – now at

your disposal. As more and more TV shows can be

downloaded and shared, this could threaten the

broadcast and cable TV industries the way Napster

threatened the music industry.

MythTV is software (an open source program) and

hardware that transform your computer into a digital

video recorder like TiVo and much more: a Web

browser, an e-mail client, a game player. The creator

wanted “the mythical convergence box,” he states on

the MythTV Web site – a convergence of computing

and TV.

Behind MythTV is peer-to-peer file-sharing software

that delivers large TV (and other) files to your desktop

in minutes rather than hours. The leading program,

BitTorrent, now accounts for over half the peer-to-peer

traffic on the Internet and is a major innovation in the

distribution of new media.

From online music stores to podcasting to MythTV,

we are seeing a wake-up call to traditional media

industries to be more flexible and look at ways to

enable mass customization of their content – or be left

behind while consumers do it.

PORTABLE ID:  STRONG, SECURE

New forms of data, and lots of it, can be easily toted

around in your wallet or your pocket. Data storage

devices, once the size of a stack of dinner plates, have

become breathtakingly small, enabling people to carry

enormous quantities of data as easily as they carry a

credit card or key chain. Smart cards and flash drives

are being used to store biometric and other personal

data, eliminating the need to carry numerous ID cards

or paper documents and providing strong security

and identification.

Belgium’s new electronic identity (eID) card for its 10

million citizens is a smart card containing a digitized

version of the individual’s complete identity document,

as well as strong electronic authentication and digital

signature capabilities for verifying one’s identity online

and conducting online transactions. The card has rein-

forced security through biometrics (currently limited

to a digitized facial picture in the first version, but ready
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