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Preface 
 
Smart Cards: Markets of Opportunity, Technologies of Choice is organized so that individuals 
who are not familiar with smart card, biometric and grid computing technologies may easily 
follow the progression of thought.  
 
It is for this reason the document begins with an overview on the origins and evolution of smart 
cards, their technological framework and their diverse applications. This section also covers 
how biometric technologies have converged with smart cards to become the solution of choice 
for secure identification and verification systems both in the United States and globally. 
 
The second section examines how a novel approach that marries two emerging technologies, 
sensors and grid computing, could address some of the most challenging issues of security, the 
need for real-time data processing and cost by creating a robust sensor-grid computing 
architecture that would have immediate applications in the US-VISIT and SBI programs. This 
section also covers potential collaborative applications of biometrics and grid computing by 
demonstrating how the start-up Massively Parallel Technologies is merging the two 
technologies in their Massively Biometric Solution.  
 
The third section analyzes the future of grid computing and smart card technologies in the U.S., 
potential market opportunities, and some of the key corporate players in these two areas.   
 
The fourth section examines what business development, marketing and public relations 
strategies companies can most effectively use to market smart card and biometric technology, 
particularly in the government market place.   
 
The last section profiles companies that are either emerging players in the market or have a 
distinct offering that adds an interesting angle to the further growth of smart card technology.   
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Introduction 
 
In a post 9/11 world, increasing globalization, terrorist threats, online fraud and identity theft are 
prompting the federal government to search for intelligent identity solutions based on 
technological innovation. Verifying identity is central to the debate on how best to secure the 
United States’ borders without violating individuals’ privacy and without hampering trade and 
tourism. Thus far, contactless (radio frequency) smart card technology combined with biometrics 
is considered the most promising authentication method in protecting personal information while 
delivering fast, secure transactions.  
 
Smart cards are often referred to as “tamper-proof cash on a chip;” “a personal computer in your 
wallet;” and a “database on a card.” Smart card technology is currently deployed in ATMs, 
transit fare payment cards, toll passes like E-Z Pass and student identification cards. There are 
an increasing number of contactless smart card technology implementations that capitalize on 
its ability to enable fast, convenient transactions. They also take advantage of its ability to be 
housed in diverse mediums, such as the inside of watches, cell phones, key fobs or documents.  
 
Although smart card technology dates back to the 1970s, the advent of contactless and 
biometric technologies in 2000 has brought about a recent surge in applications using smart 
cards. Smart cards combined with biometric technology, which enhance security, are now being 
used for both government and corporate identification cards, as well as for electronic passports 
and visas.  
 
Multiple social and political issues, such as illegal immigration and global terrorism, have 
created an urgent call to simplify protocols by universalizing identity processes throughout the 
world.1 Herein lies the appeal of biometrics in smart cards: they allow for identity authentication 
at both the primary enrollment stage for local (health, motor vehicle, voting) and national 
(passport, visas or residence permits) identity systems. 
 
In the present U.S. identification system, a person can submit false documentation and obtain 
an authentic ID with relative ease. For example, 7 of the 19 hijackers in the 2001 terrorist 
attacks held valid drivers’ licenses that were obtained with false documents. Once an individual 
acquires one convincing false form of identity, it is easy to buttress it with additional  
documents. 2   
 
Biometrics, on the other hand, help strengthen identity systems by adding unique physical 
characteristics (i.e. fingerprints, facial structure, iris structure, and even in some cases DNA3) to 
an individual’s biographical information. This technology allows for faster and more secure 
identification of illegal activity while facilitating efficient border and port travel for visitors. 
Additionally, smart card technology increases the ability to share information among federal, 
state, local and foreign agencies and, thereby, reducing the process time to interdict potential 
criminals at checkpoints.4 

                                                 
1
The BioAPI Consortium and International Standards Organization are trying to create standardization for identity 
criteria, but guidelines are not yet established. 
2 Accenture: “The Future of Identity: Biometrics Solutions to Enhance the Performance of Businesses and 
Governments,” 2005. 
3 ImageWare Systems, Inc. out of San Diego, CA provides biometric middleware for smart card integrators that can 
identify DNA, www.iwsinc.com. 
4 Anne-Marie Fleming, “Homeland Security—Protecting Our Borders and Ports Through Biometric, RFID, Sensor 
and Surveillance Technology,” http://www.borderandportsecurity.com. 
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Full-scale deployments of this new application can be seen in the Department of Homeland 
Security’s (DHS) and Department of State’s United States Visitor and Immigrant Status Indicator 
Technology (US-VISIT) and the Secure Border Initiative (SBI) programs. These federal 
programs are dedicated to securing both the U.S. northern and southern borders as well as 
aerial and maritime points of entry.  
 
In the case of the US-VISIT initiative, for example, it is argued that the program’s biometric 
procedures (digital, inkless finger scans and digital photographs upon entry to the United States 
and departure) prevented 372 known criminals and visa violators from entering the country in 
2005.5   
 
The Secure Border Initiative (SBI) is a comprehensive multi-year plan to secure America's 
northern and southern borders and reduce illegal migration. One of the main components of SBI 
involves the integration of multiple systems and sensor arrays into a single comprehensive 
detection suite that will be up and running within 5 years.6 
 
Additionally, SBI will serve as the enforcement arm of President Bush’s Temporary Worker 
Program (TWP),7 if the immigration reform legislation is approved by Congress. The TWP is 
aimed at increasing national security while enabling migrants to pursue work in regulated, legal 
channels by giving officials a better idea of who is entering the U.S. and for what purpose. 8 
 

While speculating about the socio-political ramifications of immigration reform and its impact on 
technological innovation is outside the scope of this paper, the fact remains that biometric smart 
cards will supply a technical solution to tracking migrants as they cross U.S. borders.9  
 
Despite the advantages in speed and efficiency of biometric smart cards, there is heated debate 
regarding the plausibility of their wide-scale use. As an advantage, digital identification cards 
facilitate automated network-based validation; yet, as a disadvantage, the technology is costly 
and requires both enormous storage capacity and back-end infrastructure. This disadvantage is 
further complicated by confidentiality issues—how to keep personal information from being 
proliferated and individual privacy in an environment of ubiquitous readers.   
 

                                                 
5Department of Homeland, “Year One of US-VISIT: A Historical Year of Successes and Accomplishments,” 
January 2005, www.dhs.gov/us-visit.   
6 DHS will award the project to the vendor promising the most comprehensive and secure scheme by September of 
2006 with deployment scheduled for 2007.  
7 Under the plan, foreign workers -- including the estimated 11 million illegal immigrants already in the United 
States -- could apply to work for three years. Each would be matched with an employer, provided with a biometric 
identification card to help track his or her whereabouts, and released in the country. Temporary workers under the 
new program would be able to leave and reenter the country at will. However, once the temporary worker visa is no 
longer renewable, the foreign worker would be required to return to their home country permanently. After the 
initial domestic registration phase for unauthorized immigrants in the U.S., the program would only be applicable to 
newcomers applying from their home country. The proposal includes the creation of an electronic database of 
willing foreign workers and willing U.S. employers. After verifying that a reasonable effort to hire a U.S. citizen has 
been made, the government would then facilitate a match and begin processing the temporary work visa for an 
eligible applicant.  
8 http://www.dhs.gov/dhspublic/interapp/editorial/editorial_0868.xml.  
9 Darryl Fears and Michael A. Fletcher, “Temporary Worker Program Is Explained,” The Washington Post, page 
A02, October 19, 2005. 
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Complimentary technologies need to be developed and deployed that would create a truly 
efficient, cost-effective and secure identification infrastructure at the national level. Grid 
computing, hailed by Sun Microsystems’ chief information officer Bill Vass, is poised to “run your 
ERP system, expand to run your desktop… and expand to run your high-performance 
computing loads all on the same architecture”10 in the near future and may provide a window 
into possible solutions to the biometric smart card debate.  
 

Smart Card Technologies: A New Coming 
 
It is somewhat inaccurate to call smart card technology a relatively new technology. Smart cards 
have now been around for the last thirty years since they were first introduced in Europe in the 
late 70s and early 80s.  The first mass use of the cards was for payment in French pay phones, 
starting in 1983 (Télécarte).  
 
Earlier generation smart card technologies, however, are being replaced by those driven by 
improvements in microprocessor, communication and storage technology that are powering a 
new generation of applications.  For example, advances in storage technology have allowed the 
storage capacity of smart cards to increase from 1KByte to over 128KBytes.11 
 
The innovations are not only being driven by incumbent technology players, but also by a host 
of new global entrants. VeriChip, for example, produces implantable RFID microchips for human 
identification that can store personal medical information.12 Unlike other technologies, 
innovation in smart cards is being pushed by the end user communities that are challenging 
vendors to produce innovative products faster and cheaper. 
 
Most importantly, past smart card technology, which operated almost in isolation from 
mainstream information technology infrastructure, is now melding into IP based networks, 
systems and applications. For instance, smartphones, although smaller than full-blown PDAs, 
offer consumers the ability to use enterprise applications while on the road by staying connected 
via a high speed cellular network.13 
 
This compatibility is now possible because of improvements in the structure of the smart card 
itself.  Smart card technology at the simplest level consists of an embedded integrated circuit 
(IC) or chip.  The IC can be of two different types: 1) IC that contain only non-volatile memory 
storage components are known as memory cards; 2) IC that contain memory and 
microprocessor components are referred to as microprocessor cards or “computer on a chip” 
cards.  Microprocessor cards can perform sophisticated computer operations such as apply 
complex encryption algorithms. 
 

                                                 
10 Allen Bernard, CIO Update, “ Q&A with Sun Microsystems,” March 14, 2006  
http://www.cioupdate.com/trends/article.php/3591586 
11 Reference Axalto Press Release of May 2, 2006 
12 For more information on VeriChip please visit http://www.verichipcorp.com. Although implantable chips are 
commonly used in the medical field, they are beginning to penetrate the federal and commercial markets. They were 
used by FEMA to identify corpses after hurricane Katrina, for example. They are also used in Baja Beach Club in 
Barcelona, Spain  to replace ID cards.  
13Microsoft recently certified NetMotion Wireless Mobility XE for use with its operating system for advanced 
mobile phones. For the full article, see http://www.networkworld.com/news/2006/062606-vpn-cavalry-coming-to-
windows.html?nlhtw=0627wirelessalert1 
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A common misconception regarding smart card technology is that it is limited to the form and 
dimensions of a common consumer “credit card.”  Smart card technology is also used in key 
fobs, mobile phones and smart objects like posters. 
 
Smart cards can be divided into three categories based on how they exchange information with 
other systems.  Cards in the first category are known as contact smart cards.  Contact smart 
cards require physical connection to a smart card “reader.” For example, SIM (subscriber 
identification management) cards used in GSM phones today only work if they are inserted into 
the mobile phone. 
 
The second category of smart cards is called contactless smart cards.  These do not require a 
physical connection to the reader and can exchange information with a reader using radio 
frequency (RF) technology.  Contact cards have circuitry and an antenna that allow for 
transmission and exchange of information with the reader.  The contactless smart card can only 
be energized by the reader and begins information exchange when in close proximity to the 
reader (within 10 cm). 
 
The last category of smart cards are those that have a longer range RFID technology and can 
exchange information over a distance of 10 to 30 feet, such as those used in E-Z Pass highway 
toll collection systems. 
 
While these three categories of cards have been in use for a number of years, the introduction 
of “combi-cards,” which contain both contact and contactless interfaces, enables the co-
existence of multiple applications. They have expanded the way smart cards can be used 
further.  
 
Biometrics 
 
A biometric is a physiological or behavioral characteristic that can be used to automatically 
recognize or identify a person. Some examples of today’s commonly used biometrics include 
facial features, fingerprint patterns, hand geometry and speech pattern analysis.  
 
What is unique about biometrics is that it is currently the only technology that can indisputably 
bind a person to an authentication or verification event. Other identity technologies, such as 
identification cards or tokens, bind the event to the card or token, but not to the person that it 
was issued to. Because biometrics use unique human characteristics, they are not easily lost, 
stolen, duplicated or even guessed.14 It is presently the only way to link a claimed identity to an 
actual person. 
 
There are three basic steps that are taken when using biometrics: enrollment, verification and 
identification. The first step is the initial enrollment stage when a person’s biometric identifiers 
are captured and stored. The biometric data can be stored in a computer, in a network server or 
a smart card chip. It is important to note that most biometric systems only store reduced digital 
elements of the biometric feature referred to as a “template.”  
 

                                                 
14  Smart Card Alliance, “The Top 10 Hot Identity Topics,”  February 2006, p. 29. Please visit the Smart Card 
Alliance website, www.smartcardalliance.org, for white papers on smart cards and biometrics.  
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The second step is the verification of the presented biometric sample against a specific enrolled 
biometric template. This step verifies whether the person claiming the biometric is actually that 
person and is called one-to-one matching. 
 
The last step is the identification function, or one-to-many matching. A presented biometric 
sample is compared to a set of enrolled biometric templates to check if the person is present in 
the database.15  
 
Convergence of Biometrics and Smart Cards 
 
Increases in storage capacity and processing speeds powered by smart card technology 
innovation has set the stage for the storage and processing of biometric data on smart cards. 
 
Facial, iris and finger print scans can be digitized and stored directly on smart cards. Combining 
a biometric with a smart card creates a multi-factor authentication mechanism, or layered 
approach, that enhances privacy and improves security. In this type of system, the biometric is 
the key to unlocking the information stored on the card and activates the use of the card. 
Without the original cardholder’s unique biometric, the card becomes useless in the event it is 
lost or stolen. 
 
Most importantly, the biometric matching function can now also be done on smart cards using 
the microprocessor located on the card and is referred to as “match-on-card.”  The match-on-
card technology provides unique capabilities that leverage the security and computing power of 
the smart card.  It is argued, for instance, that on-card matching enhances security by 
eliminating the need to transfer biometric information off the card for matching to a computer, 
network or a data base. It also eliminates the need for administrating a separate centralized 
database of biometric templates, thereby, removing a potential privacy concern. This approach 
is also ideal for applications that have limited or no access to a network because one can 
perform identity verification without an infrastructure, a network, or communication channel.16 
Match-on-card technology, for example, works well in managing access to sensitive 
infrastructures, facilities and national identification schemes.17   
 
Card Reader Technology 
 
Card readers are devices that interpret and process the information on smart cards.  Advances 
in card reader technology chipsets allow card readers to extract information from smart cards 
and process them quicker and faster than ever before.  
 
New generations of card readers are extending beyond being used at point of sale (POS) 
terminals and are being developed for keyboards and mobile devices--- to name a few 
applications.   
 

                                                 
15 Ibid 
16 Ibid, pp.12-13.   
17 The government of Thailand is working with Precise Biometrics, headquartered in Sweden, to issue match-on-
card national ID cards to its 63 million citizens. The Thai biometric national ID card allows many programs to be 
integrated into a single card, such as health care, social security, e-services at kiosks, debit banking services, e-
election, border passing, and drivers’ licenses. 
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Java Card technology is 
licensed to companies that 
now represent more than 
90 percent of the world's 
smart card manufacturing 

capacity 
 

Source: Sun Microsystems 

Keyboard usage is possible because new card readers are compliant with PC/SC standards;18 
thereby, allowing smart cards to be connected to computers and laptops and interact with their 
applications. This reduction in transaction time is also enabling a whole new set of smart card 
applications.  
 
Operating Systems and Multi Application Smart Cards 
 
Java, one of the most successful programming platforms for rapid software development, has 
been adapted to work with smart cards, in addition to other devices with very limited memory, to 
run small applications called applets. Java provides smart card manufacturers with a secure and 
interoperable execution platform that can store and update multiple applications on a single 
device. Java card technology is compatible with existing smart card standards and it allows 
developers to work in the familiar and accessible Java programming language, which already 
has powerful off the shelf development tools readily available. 
  
The benefits of using an accessible operating system are 
apparent. For example, Sun Microsystems’ Java card 
technology is now licensed by over 90% of smart card 
technology vendors.19  Additionally, Java Card, as well 
as other operating systems such as the open 
MULTOS, enables multiple applications to coexist on a 
single smart card.20 
 
A multiple application smart card is a smart card that can 
support different types of applications on the card itself, 
thereby, reducing the number of cards in the wallet.  Many 
multifunction cards are combi-cards that have both contact and 
contactless chip technology embedded in them. A good example of a combi-card is the MyKad, 
the Malaysian national ID card, which is carried by all Malaysians over the age of 12 years and 
serves as an ATM, E-cash, Health, Frequent Traveler, Drivers License, Transportation and 
passport card all in one.21 
 
Standards 
 
Setting international standards for smart card and biometrics is essential in order to create 
optimally flexible and interoperable identity systems that can work across borders. Smart cards 
and their complementary technologies are governed by a robust set of industry forums as well 
as non-governmental standards bodies such as the International Standards Organization (ISO), 
Smart Card Alliance, the Near Field Communication Forum and the Europay/Mastercard/Visa 
Federation.  Today, there is wide-spread corporate compliance with both the industry forums 
and standards bodies. 
 
 
 

                                                 
18PC/SC, Personal Computer/Smart Card is a standard framework for smart card access on Windows Platforms 
(included in Windows 2000).  
19 Sun website: http://java.sun.com/products/javacard/overview.html#2 
20 http://www.multos.com/Default.cfm 
21 http://en.wikipedia.org/wiki/MyKad 
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Some of the key standards followed by smart card companies include:22 
 

• ISO7816 identification card standard from the International Organization for 
Standardization.  

• ISO 14443 RFID cards; contactless proximity cards operating at 13.56 MHz in up to 5 
inches distance  

• ISO 15693 RFID cards; contactless vicinity cards operating at 13.56 MHz in up to 50 
inches distance 

• EMV 2000 version 4.00, Europay, MasterCard and Visa worked jointly over the last few 
years to develop specifications that define a set of requirements to ensure 
interoperability between chip cards and terminals on a global basis, regardless of the 
manufacturer, the financial institution, or where the card is used. The latest version of 
the specifications, EMV 2000 version 4.0, was published in December 2000. It is 
envisaged that the specifications will in the near future be supplemented with support for 
lower voltage cards and a definition of a contact-less interface to EMV chip cards. 

• PC/SC Builds upon existing industry smart card standards - ISO7816 and EMV - and 
complements them by defining low-level device interfaces and device-independent 
application APIs as well as resource management, to allow multiple applications to share 
smart card devices attached to a system.  

• GSM 11.11 & 1.14, Global System for Mobile Telecommunications standard  

An up and coming technology standard is the Near Field Communication (NFC). Jointly 
developed by Philips and Sony, NFC is a combination of contactless identification and 
interconnection technologies that enable wireless short-range communication between mobile 
devices, consumer electronics, PCs and smart objects.  

Combining the functions of a contactless reader, a contactless card and peer-to-peer 
functionality on a single chip, NFC opens up a myriad of new opportunities.  It is an open 
interface platform that allows fast and automatic set-up of wireless networks, which also works 
as a virtual connector for existing cellular, Bluetooth and wireless 802.11 devices.  
 
ABI research is projecting that by 2010 more than 50% of cellular handsets—some 500 million 
units—will incorporate NFC capabilities that will be used for payments at points of sale, as well 
as to download ticketing and other information from chip-embedded “smart posters.”  Japanese 
mobile network providers, led by NTT DoCoMo already have 10 million NFC phones in 
circulation.23 
  
Smart Card Data Security and Data Privacy 
 
Because every citizen is entitled to identity protection and privacy, a key focal point for smart 
card technology vendors is data security and confidentiality.  Currently, various cryptographic 
techniques are being used to encrypt data that is stored on cards as well as to encrypt data 
communicated between readers and contactless cards over radio frequency.  
 
Multi-layered authentication schemes that combine biometrics, personal identification numbers 
(like PIN or password), public/private keys and the on-board processing power of smart cards 
provide greater security in allowing the verification of the cardholder. While the smart card or 

                                                 
22 http://www.cardwerk.com/smartcards/smartcard_standards.aspx 
23 http://www.cardtechnology.com 
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Smart Card Applications 

 
• Identification 

• Transportation 

• Telecommunications 

• Financial 

• Medical 

• Loyalty 

• Information Technology 

• Access 

 
 

PIN part identifies the user, the biometric verifies that the person is who he/she claims to be. 
The biometric method most commonly used is fingerprint verification because it is viewed as 
convenient, cost effective and reliable. But the idea of having fingerprints collected and 
templates stored in a database together with information about the user lacks appeal to many 
people. First, most people associate having fingerprints taken with a criminal activity. Police, 
FBI, Interpol and many immigration authorities check fingerprint images from people against a 
database when investigating a crime.24 Second, people fear that their personal information can 
be accessed, and potentially misused, by individuals who can break into a database or have 
access to it.  
 
Another method of improving security is to only store unique codes on smart cards.25  These 
codes once extracted by the reader then refer to back-end database repositories for the 
complete data set associated with each user or application.  Depending on the application, the 
back-end database repositories could be quite large and 
the application’s utility would depend on how fast the 
information can be extracted from the database and then 
processed. This method, however, does not address the 
security of the database storing the personal information. 
 

Smart Cards and Real World Applications 
 
Today, smart cards are being used in numerous areas to 
enable business transactions, improve productivity and 
strengthen national border security and protect corporate 
computer networks. 
 
Some of the key areas where smart cards have gained 
tremendous traction include: 
 
Identification 
 
Identification processes are intended to protect a wide range of institutions, infrastructures and 
people from an equally wide range of threats, each with a differing risk profile. Depending on its 
application, checking identification achieves a number of different goals. Facilities’ managers 
use identification to control access to high-security infrastructures and institutions that perform 
sensitive operations. The government also uses identification to track the border crossings of 
international travelers at check points with the aim of interdicting known criminals and 
terrorists.26  
 
 
 
 
 
 
 

                                                 
24Magnus Pettersson, Marten Ä Obrink, Ensuring Integrity with Fingerprint Verification, Precise Biometrics, p. 2.  
25 Interview with Greg Clawson, Manager of Government RFID Solutions, Symbol, May 2006. 
26 The Privacy Office, U.S. Department of Homeland Security, “The use of RFID in Human Identification,” p. 4, 
May 2006 
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Employee Identification 
 
In accordance with Homeland Security Presidential Directive 12 (HSPD 12), more than 7 million 
federal employees and contractors will be given smart identification cards by October 2006. 
After 9/11 the U.S. government decided that the wide variation in quality and security of forms of 
identification used to gain access to federal facilities by its employees and contractors 
potentially increased security threats.  HSPD 12 mandates a government wide standard for 
secure and reliable forms of identification.27 
 
In February of 2005 the National Institute of Standards and Technology (NIST) published the 
Federal Information Processing Standard (FIPS) 201 Personal Identity Verification (PIV) of 
Federal Employees and Contractors.  This standard mandates that all federal employees and 
contractors have smart card-based ID badges by October 2006.  The standard specifies the use 
of both contact and contactless smart chips, with various levels of security implemented, 
depending on the assurance profile desired, and requires compliance with international 
standards ISO/IEC 7810, ISO/IEC 10373, ISO/IEC 7816 for contact smart cards and ISO/IEC 
14443 for contactless cards. 
 
E-Passport 
 
E-Passport is a good example of the intersection of biometric technology and smart cards.  The 
International Civil Aviation Organization’s (ICAO) 188 member countries must all issue only 
ICAO-standard Machine Readable Passports (MRPs) by April 2010. Approximately 110 
countries currently use MRPs while another 40 have announced plans to upgrade to 
biometrically enhanced versions, or e-Passports, by the close of 2006.  
 
Known as the “ICAO Blueprint,” the ePassport specifications mandate:28 

• Face as the primary, mandatory biometric; with iris or fingerprint as optional, secondary 
biometrics;  

• A contactless, integrated circuit chip incorporated into the e-passport as the storage 
medium;  

• A globally interoperable logical data structure for programming the chip; and  
• A modified public key infrastructure (PKI) scheme to secure the data recorded in the 

chip.  
 
The U.S. government has already begun to issue e-passports to government employees in a 
pilot program. Over 50 million e-passports will be distributed over the next few years. 
 
Travel Cards 
 
In the wake of the terrorist attacks in 2001 the U.S. government proposed all U.S. citizens carry 
a passport instead of a driving license to travel across the borders. This was met with concern 
because citizens would have had to pay US$97 for a passport.  In response to this concern, the 
government proposed the PASS card system as part of the U.S. government’s Western 
Hemisphere Travel Initiative (WHTI) to give citizens a less costly alternative. 
 
There is broad consensus that contactless smart cards will be used for the PASS card  

                                                 
27 HSPD 12: http://www.whitehouse.gov/news/releases/2004/08/20040827-8.html 
28 http://www.aware.com/products/compression/icaopack.html 
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system.  However, the State Department and DHS have yet to agree on the range of the RF 
signal. The State Department favors ISO 14443 contactless smart card technology with a read 
range of around 2 inches, while the DHS prefers RFID technology with a read range of as much 
as 30 feet.  DHS prefers long range RFID in order to keep the large volume of traffic flowing 
through the border crossing. The State Department, alternatively, favors ISO 14443 technology 
because it forms the basis of the new e-Passport system discussed above, which have already 
addressed crucial questions around security and privacy.  Despite their differences, both DHS 
and State agree that demographic information will only be stored on the back end data 
repositories while only encrypted codes will be stored on the smart cards themselves. 
 
This national debate differs from solutions found elsewhere in the world. Nations such as 
Singapore, Japan and Korea currently have a single smart card that contains the citizen’s 
passport, national ID card, transportation, e-purse and regional travel card. 
 
Transportation / Transit 
 
New transit fare systems are using contactless smart cards as the primary ticket medium across 
the globe.  The increased convenience offered to customers has been shown to increase transit 
usage and lower operating costs due to increased reader reliability and longer card lives. 29 An 
interesting development in this area has been the introduction of Nokia’s 3220 mobile phone, 
with integrated NFC technology, that can be used as both electronic bus tickets and customer 
loyalty cards. The first commercial transit rollout of NFC30 technology took place in Hanau, 
Germany where the Rein-Main-erkehrsverbund, the regional public transport authority for the 
region Frankfurt Rhine-Main, offered residents the option of mobile ticketing and invoicing at the 
end of the month by the local public transport operator.31 The trial stage was very successful 
with 90% of participants claiming great satisfaction with the technology. 
 

Information Technology 
 
The computing industry has been focused on making security a fundamental component of 
computing devices through the creation of trusted access control and authentication 
environments.  The Trusted Platform Module chip, which is being deployed right on the 
motherboard of many computing systems, interacts with smart cards for authentication and 
access control purposes.  Once authenticated, the user’s ability to access specific files or 
execute specific functions on a particular computer can be limited based on access controls 
defined on the smart card. 32 
 
 
 
 

 

                                                 
29Smart Card Alliance: “Contactless Smart Chip Technology : Business Benefits,” 2006. 
30 NFC technology evolved from a combination of RFID and interconnection technologies. NFC operates in the 
13.56 MHz frequency range, over a distance of typically a few centimeters. NFC is standardized in ISO 18092, ISO 
21481, ECMA, ETSI TS 102 190.  
31“World’s First Commercial Roll Out of Near Field Communication (NFC) Technology Simplifies Travel for 
Consumers,” April 19, 2006.  http://www.semiconductors.philips.com/news.  
32 IDC Executive Brief: “The Trusted Computing Platform Emerges as Industry’s First Comprehensive Approach to 
IT Security,”  February 2006. 
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Grid Computing  
 
In the technology landscape, grid computing is a parallel development to advancements made 
in smart card technology. Grid computing, a fast maturing technology, has been called the 
“silver bullet” that will address many of the financial and operational inefficiencies of today’s 
information technology infrastructure. 
 
Grid computing describes a distributed collection of independent computers that can be 
assigned to work on different parts of a complex problem. These computers are not centrally 
managed or administered and are free to determine when to participate and how much power to 
exert and are connected by a high-speed network. Grid computing can potentially play a pivotal 
role in enabling smart card technology based applications by allowing the aggregation of a great 
number of computing resources, which are geographically dispersed, to tackle large problems 
and workloads as if all the servers and resources were located at a single site.33 Grids may be 
distributed across a department, an enterprise, an industry or the Internet. The advent of web 
services and service-oriented architecture has made grids more practical through such 
standards as SOAP, WSDL and XML that enable loosely coupled systems to work together. 
 
Like the Internet, the technology of the grid was originally developed by research institutions to 
share resources. For example, one of the earliest grid computing projects is SETI@home (The 
Search for Extra-Terrestrial Intelligence) that was hosted by the University of Berkley. The SETI 
project analyzes radio transmissions from outer space using desk top computers around the 
world. People can participate in the program by downloading the software and saving it as a 
screensaver. Whenever the computer is idle long enough for the screensaver to activate, the 
software analyzes data retrieved from central servers.  
 
The SETI example illustrates two of the advantages of grid computing: 1) maximization of 
resource utilization; 2) and cost savings. By using PCs that are idle, not engaged in any other 
activity, to do complex analyses, the need to purchase additional bandwidth is avoided. Also, 
the grid architecture is highly reliable and resilient because the results are not dependent on any 
particular network or computer.  
 
After developing strong roots in the global academic and research communities over the last 
decade, grid computing has now successfully entered the commercial world. Middleware 
technologies such as Globus and Gridbus enable secure sharing of resources such as CPU, 
memory, storage, content, databases by users and applications. This has led grid computing to 
be referred to as utility computing or, IBM’s mantra, “on demand” computing.34  
 
Grid computing accelerates product development, reduces infrastructure and operational costs, 
and leverages existing technology investments and increases corporate productivity. It has been 
successfully deployed in areas such as bioinformatics, engineering design, business, 
manufacturing and logistics. The Globus Toolkit is presently the most popular set of software 
components for developing grid applications and programming tools. 
 
 

                                                 
33Nabeela Khatak. Grid Computing Report, 2002. 
34 Grid computing is the infrastructure that enables on-demand computing -----customers only paying for technology 
they use. 
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About the Globus Toolkit 
 
Today, the Globus Toolkit allows dozens of research centers around the world to dynamically 
move computing resources around a giant virtual research datacenter. As the Globus Toolkit 
moves into the enterprise, IT managers will be able to dynamically move IT resources between 
regional and country offices, across business groups, and even leverage dynamic shared IT 
infrastructures of business partners.  
 
The first step in implementing grid computing is a shift in perspective.  IT architects need to start 
viewing the datacenter as a global enterprise rather than as a company asset. By continually 
creating and dismantling virtual supercomputers on-the-fly, the IT manager can place a 
supercomputer on a stock trader's desk to forecast financial futures. Or, the Globus Toolkit can 
be used to render hundreds of 3D views of underground oil deposits on the desktop computer of 
energy company executives before they make the big decision to drill.  
 
The Globus Toolkit consists of a group of software components that solved problems 
encountered by researchers as they began to share computing across the grid. A grid developer 
can now do the following: 

• allocate computing resources across a grid of hundreds or thousands of servers  
• monitor computing resources on the grid  
• start and stop distributed applications  
• establish a grid security policy  
• monitor and detect failures of individual grid services35  

 

From Research Centers to the Enterprise  
 
Historically, the Globus Toolkit was used widely by three groups of people - grid builders, 
application developers, and application framework developers. As the grid moved from research 
centers to the enterprise datacenter, IT managers can access and leverage the vast experience, 
best practices and widespread usage examples of the Globus Toolkit from the research 
community. For example: 
 

• Grid builders are using Globus services to create shared virtual datacenters. By 
combining computing resources from a number of datacenters, a researcher can create 
a gargantuan supercomputer for a short period of time and then free the computing 
resources for other people to use. For example, the National Center for Supercomputing 
Applications (NCSA) -- the center that originally created Mosaic, the basis for Netscape 
and Internet Explorer, to browse supercomputing resources -- designed a Virtual 
Machine Room that creates shared space for a half dozen high performance computing 
(HPC) datacenters that stretch from Boston to Maui. Many other large-scale virtual 
datacenters utilize the Globus Toolkit, including NASA's Information Power Grid and the 
European DataGrid Project.  
 

• Application developers use Globus services to construct innovative grid-based 
applications that require so much computing power that the application cannot be built at 
one center alone. For example, the Max Planck Institute used the Globus Toolkit for a 
scientific visualization system to create 3D astrophysics models of colliding black holes 
and neutron stars.  

                                                 
35For further information on the Globus Toolkit, please visit  http://www.globusconsortium.org/about/index.shtml. 
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• Application framework developers are using Globus services to build specialized 
software frameworks that make it easier to develop applications that can run over the 
grid. For example, the Electronic Visualization Laboratory at the University of Illinois 
developed CAVERNsoft, a virtual reality (VR) framework that allows researchers to work 
together in virtual spaces almost as easily as working in the same room. The virtual 
collaborative spaces enabled by CAVERNsoft require specialized VR applications that 
are grid-enabled with the Globus Toolkit.36 

 
 
Grid Computing and Smart Cards 
 
Today, grid computing offers the strongest, low cost, and high throughput solution to address 
both the security and robust front-end and back-end processing needs of biometric smart card 
identification schemes. Specifically, grid computing addresses DHS’s concern that when RFID 
is tied to a biometric authentication factor it negates the speed benefit gained from the 
technology.37 
 
In order to discuss how grid computing and smart cards can work together, it is necessary to 
focus on the RF, or sensor, component of smart card technology. As a biometric smart card 
(this could be an e-passport, ID card, visa, etc) is read at a checkpoint, whether this is at the 
border or at an airport, the information is sent to a back-end database for verification. The 
information collected through the smart cards from multiple points of entry at any given time 
creates a sensor network. The grid is formed on the back-end processor (whether this is a 
computer, network server or data center) where the information is then checked against stored 
biometric data for authentication. 
 
Chen-Khong Tham and Rajkumar Buyya have demonstrated that a sensor-grid architecture 
(sensor-grid) can be created through the combination of sensor networks38 and grid computing 
(sensor-grid computing) that enable the complementary strengths and characteristics of both 
technologies to be realized on a single platform. There are two approaches to accomplish this 
task: centralized sensor-grid computing and distributed sensor-grid computing.39 
 
In the centralized sensor grid computing approach (Figure 1), the sensor network interfaces and 
connects to the grid itself, where all computations take place. The grid then issues commands to 
the appropriate actuators. High-speed communication links the sensor-actuator nodes and the 
grid.40  

                                                 
36Ibid 
37The Privacy Office, U.S. Department of Homeland Security,”The use of RFID in Human Identification,” p. 4, May 
2006.  
38A collection of small sensor nodes that integrate several kinds of sensors, a CPU, memory and a wireless 
transceiver. A sensor network can be deployed for such applications as environmental monitoring, surveillance and 
target tracking.  
39 Chen-Khong Tham and Rajkumar Buyya,  “SensorGrid: Integrating Sensor Networks and Grid Computing,” pp. 
1-2. Tham and Buyya are two scholars who are doing seminal work in the area of sensor-grid computing.  My 
theory that sensor- grid architecture can be applied to SBI and US-VISIT programs is based on their preliminary 
findings. 
40 The communications and networking situations in sensor networks and grid computing are very different. In 
sensor networks, low powerless communications with limited bandwidths are emphasized. In grid computing, high 
speed optical networks interconnects are usually the norm. A future area of research will be developing 
communications protocols for sensor-grids. There are two promising developments in this area already. ZigBee has 
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Figure 1 

 
 
 
 
 
There are two primary limitations to the centralized approach. First, it leads to excessive 
communications in the sensor networks and depletes resources quickly. Second, it does not 
take advantage of the in-network processing capability of the sensor networks, which permit 
simple processing and decision-making to be carried out close to the source of the sensed data. 
In the event of communication failure in the sensor network, therefore, the entire system 
becomes inoperable.41  
 
The more robust and efficient method is the decentralized or distributed sensor-grid computing 
approach (Figure 2), which executes on a distributed sensor-grid architecture, and involves 
processing and decision-making within the sensor network and at other levels of the sensor-grid 
architecture. In the case of biometric-enabled smart cards, information from the sensor network 
would be collected on the grid and processed using information fusion algorithms42 and checked 
against a reference database that would also be a resource on the grid. This resource does not 
have to be anything unique to the sensor-grid.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                                                                             
emerged as one of the first standards-based low power wireless communication technologies for sensor networks 
and a machine-to-machine interface has been recently announced that will allow sensor networks to be connected to 
the cellular network infrastructure. The other promising development is a low rate Ultra-Wide Band (UWB) wireless 
technology which has characteristics suitable for sensor networks, i.e. low power consumption, reasonable 
communication range, and likely integration with UWB-based position technology (Tham & Buyya, p.5). 
41 Ibid, p. 2 
42 Ibid 
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Figure 2 

 
 
In fact, computing and data grids can be built using commodity computing and storage platforms 
that can process a large amount of smart card data with very low latency and cost. Grids may 
be composed of servers, clusters, mainframes or supercomputers located in multiple data 
centers. In the case of SBI or US-VISIT initiatives, dedicated resources would most likely be 
utilized.  Nonetheless, the operational expenses of a grid computing deployment are 73% less 
than for comparable HPC based solutions.43 Additionally, grids can be deployed as quickly as in 
two days – with little or no disruption to operations. 
 
The sensor-grid is inherently more secure than either storing information on a traditional 
database or on the smart card itself. As information moves through the sensor-grid network, 
algorithms change from message to message, thereby, making it virtually impossible to skim 
data. Additional level of security can be added by encrypting data moving on and off the various 
machines in the grid. Moreover, certain grid computing systems use different protocols for 
external and internal communications, which isolates the back-end systems even if the front-end 
systems are compromised.  In certain cases, actual encryption schemes can be varied for each 
communication stream to further improve security without compromising transaction speed.44  
 
In the SBI, the ability to intelligently process data collected from multiple and diverse sources 
both securely and in real-time is absolutely critical and central to the effectiveness of the SBInet 
component of the program. SBInet refers to an architecture that integrates various technologies, 
infrastructure, a rapid response capability and personnel into a comprehensive border protection 
system.  One of the main pieces of SBInet is a complex array of surveillance networks that 
extend the length of the border with Mexico. The integration of data from an expansive sensor 
network is simultaneously the foremost challenge to developing an effective model and the 
foundation of the SBInet initiative.  
 
The first step in solving this challenge is to engineer a network that can collect and process 
sensor data in real time. A distributed sensor-grid architecture is potentially an effective solution 
to this concern because it combines real-time data with vast computational resources both 
securely and cost-effectively. By using web services and service-oriented architecture 

                                                 
43 Grid Technology Partners analysis based on 600 Gflop grid (desktop and server) and equivalent HPC solution. 
44 Based on phone interview with Kevin Howard, CTO, Massively Parallel Technologies, May 2006. For more 
information on Massively Parallel Technologies, visit http://www.massivelyparallel.com.. 
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standards, you have an established format for exchanging information, a communications 
protocol and a standardization of services.    
 
In short, a sensor-grid architecture enables the construction of real-time models and databases 
of physical processes and also environments as they unfold. High-level computations like 
decision-making, analytics, data mining, optimization and prediction can be carried out to 
generate “on the fly” results for programs like SBI and US-VISIT that employ compute-intensive 
applications.45  
 
Biometrics & Grid Computing 
 
The use of biometrics to effectively and efficiently screen the millions of people who enter the 
United States on a daily basis in the US-VISIT program demands instantaneous, highly 
accurate results. Databases and total records to search are rapidly growing to hundreds-of 
millions as the ten-fingerprint and mixed-modal biometrics are added for more accurate identity 
authentication (whether 1:1 or 1:n). As the amount of data that is searched explodes, biometric 
capabilities must scale to keep pace with real time volume usage.  
 
Unless the solution is able to seamlessly and dynamically scale, the number of people 
processed and/or biometrics used must be limited in order to keep people flowing through the 
system. Conventional solutions—usually limited in their processing and scaling efficiencies—
may only search a subset of the database in order to meet match time requirements, thus, 
significantly compromising the quality and accuracy of search results.46  
 
Current biometric ID providers deliver solutions that frequently include custom hardware and 
embedded software with closed architectures that are very expensive to acquire (millions of 
dollars per system), manage, and maintain.  
 
Grid computing solutions are used when there is a need to accelerate time to answers by 
harnessing and applying multiple resources to a given problem. The maximum speedup that 
can be achieved when distributing a problem across multiple resources directly is determined by 
the processing efficiency of the solution.  
 
In order to demonstrate how grid computing and biometric smart cards can work together to 
produce effective supercomputer results by addressing the issue of scalability, we will focus on 
the work of the Colorado-based company, Massively Parallel Technologies (MPT). MPT 
produces fractal-based parallel processing software that delivers near-linear scaling and 
speedup on off- the-shelf computers or proprietary systems. 47 I have chosen to focus on MPT 
because they are paving the way for mass applications of grid computing in the area of security 
and identity authentication through their product Massively Biometric.  
 
The most important aspect of a high-performance distributed computer system is how well it 
addresses node-to-node (resource-to-resource) cross communication issues. MPT’s 
methodology centers around increasing effective bandwidth by orders of magnitude for inter-

                                                 
45 This is also well-suited for environmental scanning to predict natural disasters like tsunamis or hurricanes.  
46 Massively Parallel, “Massively Biometrics White Paper,” 2006. p. 5.  
47 For the sake of demonstration, I have used “grid computing” in place of parallel computing in describing MPT’s 
technologies. MPT is parallel computing focused. The main difference between grid and parallel computing is that a 
grid can be deployed on geographically dispersed resources, but their architectures are extremely similar and the 
words are almost interchangeable. 
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nodal data communication processes. In short, how much data can be moved through its 
communication network. The prevailing wisdom has been that increasing point-to-point channel 
speed is the only path to increased scaling. MPT’s technologies enable, however, the effective 
use of multiple communication paths on each node to maximize network utilization.48  Multi-
node biometric systems typically use a master/slave parallel processing scheme (Figure 3).  
MPT uses a Howard Cascade parallel processing scheme (Figure 4).49 

 
Figure 3 ( Master/Slave Scheme )                                    Figure 4 ( 1-Channel Howard   

          Cascade   Scheme) 
 7 Nodes , 7 overhead steps                                       15 Nodes, 4 overhead steps 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5 (2-Channel Howard Cascade Scheme) 
80 Nodes, 4 overhead steps 

 
As illustrated, the effect of using a Master/Slave Scheme is that the overhead of the system of 
nodes grows directly as a function of the number of nodes.  However, overhead of a Howard 
Cascade grows as a log of the number of nodes.  In the case of the single channel cascade it is 
the log base 2 and log base 3 for the 2-channel cascade (Figure 5). 
 

                                                 
48 Massively Parallel, “Parallel Processing Benchmarks for Howard,” 2006. p. 7 
49 Ibid 

1Communication Times: 432
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Below shows the effect of using two communication channels per node with 80 nodes on a 1.1 
Million Fingerprint database using a standard Howard Cascade.  
 
     
Figure 6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Even as the node count increases, MPT’s overhead growth rate is exceedingly slow so that the 
full speedup benefit of large node counts is realized and the full compute power of each node is 
taken advantage of. This means that if a single problem takes ten hours to complete on one 
computer, using MPT software it would only take 36 seconds to complete. Because MPT 
solutions utilize commercial off-the-shelf (COTS) systems and support a heterogeneous 
operating environment, it is very affordable and adaptable.  
 
Realizing that the need to verify identities in seconds requires super-computing capabilities, 
MPT has smartly adapted its technology to biometric identity authentication through Massively 
Biometric.  The following is a summary of how MPT applies grid computing concepts to 
biometrics through their solution: 
 

1. Rapid parallelization of desired matching algorithms: MPT has an API-based model 
(application programming interface), which means that the  biometric matching algorithm 
of choice are rapidly parallelized without changes to the algorithm, exposure of IP, or 
requiring any parallelization expertise by the algorithm provider. The quality and 
accuracy of results remains steady since the algorithm is never modified; MPT’s 
framework makes it possible to “drop” an algorithm into the operating environment and 
receive full speedup benefit in match time. 

 
2. Database distribution and search: MPT’s biometric solution makes it possible to 

distribute the database search across thousands of compute nodes and get the full 
speedup benefit (i.e. linear scaling efficiency) of all the nodes. This makes it possible to 
search databases consisting of hundreds of millions of records in seconds, returning the 
fastest and most accurate results.  

1M Fingerprint Database Search,
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3. Identity matching: Massively Biometric’s compute and cross-communication can search 

a database containing hundreds of millions of records in real-time and all match input 
data required for the highest accuracy results can be used. MPT can perform an 
exhaustive search of a 1 million fingerprint database with a positive hit in less than 2 
seconds and a worse case miss (not found in a database) in 3.4 seconds. 50  

 
Because grids work on geographically dispersed resources, it facilitates the sharing of 
information across borders without having to invest in new technologies that are universally 
compatible. Although MPT is at the moment the first company to realize the applications of grid 
computing to biometric identity systems, this is a trend that will develop in the next few years as 
federal and commercial markets realize its full benefits.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
50 Ibid, pp 7-8.  
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Market Size  
 
Smart Cards 
 
The market for smart card technology has been seeing double digit growth for many years and 
is slated to continue on that trajectory until the end of the decade.  A recent market research 
report released by IMS Research indicates that by 2010 over 6 billion smart cards will be in use 
and 3.4 billion will be sold annually.51 
 
Another research firm, Gartner, expects smart card 
shipments will rise from 2.1 billion in 2005 to 5 billion in 
2010. Asia/Pacific will remain the biggest market, with its 
share rising to 55 percent by the end of 2010. Mobile 
phone SIM cards will remain the largest sector.52 
 
Additionally, Frost and Sullivan’s report “World Contactless 
Smart Card Markets” revealed that in 2004 the total unit 
shipment for the world contactless smartcard market was 
150.56 million units and expected to reach 1.17 billion 
units by 2010. 
 
Cellular phone SIM cards will remain the dominant application.  ABI Research is projecting 50% 
of cell phones, 50 million units, will carry NFC capability by 2010, allowing phones to be not only 
used to make payments, but also to access information from smart objects. 
 
Despite this usage, the install base of credit and debit cards issued by banks as well as identity 
cards issued by governments and other public bodies will grow to exceed 1 billion cards by 
2010. It is the combination of these factors that leads analysts to predict smart cards will be the 
most ubiquitous secure token of identification across the globe by the close of the decade.53 

Grid and Globus Momentum 

According to Insight Research Corporation, a technology market research firm based in New 
Jersey, the market for grid will grow from $250 million in 2003 to $4.9 billion in 2008. At the 
center of this growth is the Globus Toolkit, a freely available open source package of grid 
infrastructure software. Since work on the toolkit first began in 1996, almost all of the world's 
major server manufacturers and many enterprise software vendors have embraced the Globus 
Toolkit and integrated it into their grid market strategies. Some of these companies include: 
Sybase Avaki, DataSynapse, Fujitsu, HP, Hitachi, IBM, NEC, Oracle, Platform, and Sun 
Microsystems. Other leading companies have announced their support for the Globus Toolkit as 
an open standard for grid computing, including Cray, Microsoft, and United Devices.54 

 

                                                 
51 The Worldwide Market for Smart Cards and Semiconductors in Smart Cards – 2006 Edition, IMS Research, May 
2006.  
52 Gartner: Forecast: Smart Cards, Worldwide, 2005-2010, May 2006 
53 The Worldwide Market for Smart Cards and Semiconductors in Smart Cards – 2006 Edition, IMS Research, May 
2006 
54 http://www.globusconsortium.org/about/index.shtml 
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Market Map 

The ecosystem of companies that are involved in smart card technology is as vast as the 
number of applications that the technology supports and it will continue to expand as innovation 
persists and new applications are developed around smart card technology.   

The following four tier positioning of smart card technology products and services illustrates the 
ecosystem of companies in this market space.  Some companies may have products that span 
all tiers of our matrix, while others may be focused on a particular niche. It is important to keep 
in mind that grouping products and services into categories like this is far from an exact science. 
As the smart card technologies market evolves, we expect to refine our assessment and add 
further categories (hence more companies) to our matrix.  

 

Smart Card Positioning Matrix 
 
 

   

 

 

 

 

 

 

 

 

Almost all major semiconductor companies are providing underlying fabric technology in the 
form of microprocessor chips and memory components for smart cards and smart card readers.   

A few of the companies that provide these chipsets include:  

 
Table 1: Smart Card Semiconductor / Memory Companies 

Company Website 
ATMEL For contactless smart card applications Atmel offers a complete line of 13.56 

Mhz Secure RF Smart Card ICs based on EEPROM technology. 
 
A new CryptoRF™ family is now available which offers low cost, secure RF 
memory devices sharing identical cryptographic algorithms and security features. 
Security is provided through the use of encrypted passwords, mutual 
authentication, data encryption and encrypted checksums.  
 
http://www.atmel.com/products/SecureRF/Default.asp 

Intel Produces chipsets and processors 
 
http://www.intel.com 
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NEC  Identity Management systems using advanced biometric finger-imaging 
technology. 
 
http://www.necsam.com/IDS/IdMgmt/default.cfm 

Phillips 
Semiconductor 

Portfolio covers a complete range of ICs for smart cards, tags, labels and 
readers, featuring a variety of coprocessor, security technology, memory and 
interface options. 
 
http://www.semiconductors.philips.com/products/identification/index.html 

Sony  Develops FeliCa, a contactless IC card. The card is difficult to forge/reconstruct, 
and allows to send/receive data at high speed and with high security. The system 
is also environment-friendly since the card can be used over-and-over virtually 
forever by rewriting the data. 
 
http://www.sony.net/Products/felica/ 

Texas 
Instruments 
Inc. 

World’s largest integrated manufacturer of RFID tags, RFID smart labels, and 
RFID reader systems. Approaching 500 million RFID tags manufactured, TI-
RFid™ technology is used in a broad range of RFID applications worldwide 
including automotive, contactless payments, laundry, library, livestock, 
pharmaceutical & healthcare, retail supply chain management, and ticketing.  
 
http://www.ti.com/tiris/ 

 

Companies focusing on developing smart cards, smart cards printers and smart card readers 
include major players such as:  

Table 2: Smart Card Infrastructure Companies 

Company Website 
Actividentity Digital identity solutions. 

 
http://www.actividentity.com/ 

Datacard Group  
Secure ID and card personalization 
solutions for financial cards and 
identification documents. 
 
http://www.datacard.com 

Datastrip Provider of software, hardware and 
biometric verification devices. 
 
http://www.datastrip.com/english/ 
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Gemalto (Recently formed through the 
mergers of Gemplus and Axalto). They plan 
to develop novel technologies by focusing 
on their core competencies  

Gemplus is a digital security provider and 
delivers a wide range of portable, 
personalized solutions in areas including 
identity, mobile telecommunications, 
public telephony, banking, retail, 
transport, healthcare, WLAN, pay-TV, e-
government and access control. 
 
Axalto is a digital security provider and a 
supplier of point-of-sale terminals for use 
in a variety of applications in the 
telecommunications, finance, retail, 
transport, entertainment, healthcare, 
personal identification, information 
technology and public sector markets. 
 
http://www.gemalto.com 

Giesecke & Devrient GmbH  Supplier of banknote paper, banknote 
printing, currency automation systems, 
as well as smart cards and complex 
system solutions in the fields of 
telecommunications, electronic payment, 
health care, identification, transportation 
and IT security (PKI). 
 
http://www.gi-de.com/ 

HID Corporation / Fargo Electronics Manufacturer of contactless access 
control cards and readers for the security 
industry HID pioneered the development 
of radio frequency identification (RFID) 
technology for physical access control.  
 
http://www.hidcorp.com/ 

IDenticard Systems Integrated solutions for biometric  
security identification and access control 
 
http://www.identicard.com/ 

Oberthur Card Systems Provides card-based solutions, software 
and applications including SIM and multi-
application smart cards. 
 
http://www.oberthurcs.com/ 

Omnikey Manufactures smart card readers 
 
http://www.omnikey.com/ 

Plasticard  
Provides plastic ID card and badge 
printing technology. 
 
http://www.plasticard.net 
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Sagem Morpho Offers multi-biometric solutions, 
develops, manufactures, and integrates 
multiple biometric technologies that 
includes fingerprint, iris and facial 
recognition products and services.  
http://www.morpho.com/ 

Symbol Technologies Provides full-service, integrated 
enterprise mobility solutions. 
 
http://www.symbol.com/ 

Vivotech  
Next generation electronic payments 
With the company's technology, 
customers can make contactless 
payments with radio frequency (RF) 
enabled credit cards, access cards and 
infrared cell phones at existing point-of-
sale (POS) systems. 
 
http://www.vivotech.com/ 

Watchdata Provider of smart card PKI/CA system, 
encryption, digital signature,  
http://www.watchdata.com.cn/ 

 
Recent high profile mergers and acquisitions in the smart card industry reflect the current 
competitive market place.  For example, Gemalto was formed with the merger of Gemplus and 
Axalto. HID, a division of Assa Abloy, recently acquired Fargo Electronics. It has been 
suggested that these mergers and acquisitions are being driven by market over-crowding and 
help buyers gain competitive positions and market power in new lucrative markets.55 Larger, 
more established firms are able to maintain an innovative edge and gain new capabilities 
through the acquisition of smaller, cutting-edge technology companies that do not have much 
market share.  
 
Middleware companies develop software and hardware technology that enables smart cards to 
serve particular application segments. For example, a great many middleware technology 
companies are building products that will enable biometric applications on smart cards:  

 
Table 3: Smart Card Middleware Software and Hardware Companies 

Company Website 
Aware, Inc. Provider of standard-compliant imaging and 

biometrics products.  
   
http://www.aware.com/ 

Daon Provides identity assurance product suite 
 
http://www.daon.com/ 

Imageware Systems, Inc. Provides identity management biometrics, 
public safety, secure credentialing and 
controlled access. 
 
http://www.iwsinc.com/ 

                                                 
55http:// www.cardtechnology.com 
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Microsoft Microsoft IT developed strategies to reduce the 
duplication of sensitive data and improve the 
security of personally identifiable information in 
the Microsoft IT LOB application space.  
 
http://www.microsoft.com/technet/security/ 

Precise Biometrics Provides biometric security solutions with an 
advanced fingerprint authentication technology. 
 
http://www.precisebiometrics.com/ 

Sun Microsystems Provides Java Card technology that enables 
applications to run on smart cards and other 
devices with very limited memory and 
processing capabilities. Multiple applications 
can be deployed on a single card. 
 
http://java.sun.com/products/javacard/ 

Sig-Tec Solutions 
 
 
 

Provides logical access, identity management 
security software solutions.   
 
 
http://www.sig-tec.com/ 

Spyrus Develops hardware and software public key 
and encryption security products. 
 
http://www.spyrus.com/ 

 
By far the largest number of companies involved in smart card technology are systems 
integrators and services companies that are focused on specific applications and deployment 
initiatives.  These include:  

 
Table 4: Smart Card Technology Services Companies 

Company Website 
  
Accenture  Accenture-led Smart Border Alliance will help develop 

and implement a new entry/exit system to be deployed 
at the nation’s more than 400 air, land and sea ports of 
entry in the US-VISIT program. 
 
http://www.accenture.com 

Actcom Offers complete security solutions including biometrics 
and smart cards. 
 
http://www.actcom.org/ 

Anteon / General Dynamics Provides end-to-end enterprise solutions to federal 
agencies for Personal Identity Verification (PIV) 
requirements.   
 
http://www.anteon.com/ 
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Bearing Point  Provide security and identity management services for: 
• National security initiatives  
• Compliance with state, federal and local 

mandates (including HSPD12)  
• Border control and trade protection  
• Physical access control  
• Securing infrastructure and facilities  
• Protection of user privacy 

 
http://www.bearingpoint.com 

EDS  
EDS’ Assured Identity Solution helps U.S. federal 
government agencies address HSPD-12, Federal 
Information Processing Standards (FIPS) 201 and 
corresponding standards. 
 
http://www.eds.com/industries/homeland/ 

Honeywell Provides control technologies — including security and 
life-safety — for buildings, homes and industry. 
 
http://www.honeywell.com/sites/homelandsecurity/ 

IBM Global Services Access control from IBM and Dartagnan biometric 
solutions offers:  

• Software technology from Dartagnan biometric 
solutions, to improve data security.  

• Privacy protection for user biometric data.  
• Links to law enforcement databases, in virtual 

real time.  

 
http://www.ibm.com 

LogicaCMG  Provides end-to end capability from business and 
technical consultancy through applications 
development, systems integration to full service 
delivery. 
 
http://www.logicacmg.com/ 

Northrop-Grumman Provides the following: 
� Biometrics  
� Smart Cards and other card solutions  
� Information assurance  
� Encryption & firewalls  
� Physical security  
� Public key infrastructure  
� Security imaging systems  
� Automated fingerprint scans 

 
 
http://www.northropgrumman.com/ 

Raytheon Company Expertise in emergency management systems, 
advanced electronics and IT systems that provide 
solutions to tracking and monitoring threats. 
 
http://www.raytheon.com/ 
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Table 5: Grid Computing Companies 

Company Website 
DataSynapse 
 

DataSynapse is focused 
on financial applications and markets. 
 
www.datasynapse.com 

IBM One of the pioneers of supercomputing, IBM offers 
a suite of grid-based solutions. 
 
http://www-1.ibm.com/grid/ 

Massively Parallel Technologies High computing power through their software 
product, HOWARD. HOWARD™ software 
architecture consists of a parallel operating 
environment, input/output and data communication 
models and self-synchronizing cluster management 
capabilities that run on commercial off-the-shelf 
(COTS) systems.  
 
http://massivelyparallel.com 

Sun Microsystems Its activities in this space started quite early 
with the acquisition of Germany-based GridWare in 
2000. Its product Sun Grid Compute Utility 
delivers access to enterprise compute power over 
the Internet. 
 
http://www.sun.com/service/sungrid/ 

Sybase Avaki 
Avaki was acquired by Sybase 

Sybase Avaki for Data Grids is a data grid solution 
that provides a seamless, transparent and single 
unified view of data for compute grid applications. 
 
www.sybase.com 

United Devices 
 

United Devices has been proactive in 
adapting applications to its platform. This 
helps enterprises overcome the substantial 
hurdle of application integration. 
 
http://www.ud.com 
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Planning for Strategic Success in the Market 
 
When a new technology rolls over you, you're either part of the steamroller or part of the road.  
--Stewart Brand, The Media Lab 1987  
 
Focus: What Business or Social Problem is Being Solved? 
 
Smart cards are perceived as a successful technology in Europe, but not in the U.S. primarily 
because of their very public, shaky start in the financial sector.  In asking Americans to put their 
personal biographical and biometric information on a smart card, there is an inherent request to 
change their behavior. Americans are comfortable using their drivers’ licenses, birth certificates 
and social security numbers as their primary forms of ID.  A public relations campaign to market 
biometric smart card technology will need to be geared toward helping the public understand the 
reasons behind this need to change: security, progress, efficiency, convenience and 
simplification.  
 
An integral part of this drive will need to change the public’s perception about smart cards by 
educating and creating awareness about their prevalent use in a number of vertical markets 
including retail, education, security and government. In the U.S., high-growth applications for 
smart cards outside of the federal space are focused in three key segments of the market: 
mobile communications, information security and finance. 
  
Public relations campaigns will need to focus on the problems that smart cards solve and the 
range of applications in which they are used---from serving as a platform for frequent-shopper 
electronic loyalty programs; to providing a highly secure and convenient automated currency 
option; to enabling cost-effective healthcare and entitlement programs and, most recently, to 
biometric identification.  
 

Focus: Organic Development 
 
A public relations campaign needs to be sensitive to smart cards’ history in the U.S. of slow 
adoption, limited success and previous corporate failure in this market.56 Pessimism has been 
stoked by unsuccessful rollouts of contact smart cards by two major credit card issuers: 
American Express and retailer Target.57  
 
For the U.S. market, smart card technology must be portrayed as an organic social 
development, rather than as an innovation, to become widely accepted as it has been in 

                                                 
56 Smart cards made their debut in the financial market, which was experimenting with stored value and electronic 
purses in the 1980s and 1990s. The e-purse market never materialized and the banking industry left the smart card 
market, but evolved in its place has been a strong market for smart cards in security.  
 
57 Now we're seeing a resurgence in the payment industry as well in the form of contactless payments. The first 
contactless payment cards hit the streets in the summer of 2005. MasterCard has at least 5 million cards carrying its 
PayPass technology in circulation. About 4 million cards carry the Visa brand and AMEX says it has issued about 2 
million contactless Blue cards. Other banks and merchants are jumping on the contactless bandwagon and plans are 
afoot to accept the cards at other venues, such as sports arenas. 
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countries like France, Singapore and Malaysia.58 Introducing something as "new," although 
once a positive, automatic attention grabber, is not likely to be instantaneously perceived as a 
plus in an era of over-choice.  
 
Something new is more likely to be perceived as clutter (something additional) unless the 
product's positioning allows the customer to forget about or eliminate something old. There is 
little room in the customer's psyche to add things without eliminating something else. This is 
referred to as an "incremental” product in simplicity marketing. In the eyes of the consumer, any 
product or service that does not replace something else or consolidate multiple solutions is 
viewed as additional and, therefore, unnecessary. 
 
The failure to incorporate the concept of an incremental product in public relations campaigns 
can be seen in previous eras of smart card marketing. For example, smart cards were heralded 
in the '80s and early '90s as the future of small-purchase financial transactions in the U.S. by 
companies like American Express. Yet, as 2000 dawned, the value of using smart cards instead 
of cash was still lost on most consumers because they could only replace cash in a limited 
circumstance. For American Express, smart cards failed because they were perceived as 
incremental to cash in the customer's whole life context. The value of smart cards is that they 
consolidate multiple personal items into a secure, small, portable and, above all, convenient 
package. 
 
It is important to emphasize how smart cards are entrenched in our daily lives--we all use ATM 
cards and toll cards on a regular basis. It is only logical that the next phase of smart cards would 
consolidate multiple functions such as a driver’s license and our ATM into one card.  
 
Tactics 
 

• Engage reporters, analysts, industry leaders, standards organizations and the market to 
communicate the value and importance of smart card technology.  

• Provide industry context for the media so that your information is not viewed as self-
serving hype. For example, there is a tangible difference between saying, “here’s 
something that’s going on in the industry, and here’s how our company plays into it,” 
versus, “our company is doing this.” The first approach puts the interests of the industry 
ahead of your own interest. Industry interest has lasting appeal because it provides 
context and makes your company a trusted source for both media and industry analysts. 
For technical journalism, the most important angle to work with the press is answering the 
“why” question. If you can not explain why a particular piece of news is important in a 
larger context, you immediately fall back into the legion of others vying for media attention. 
The best editors look for stories that enhance the professional development of their 
readers. The best public relations practitioners know and embrace that concept and use it 
to package a story.  This package, known as an “evergreen” story, is relevant any time 
and, therefore, it is useful all the time.59 

• Leverage high-profile executives, customers, partners and vendors.  
• Focus on leading vertical publications, as well as the technology publications. Coverage 

should include interviews with key executives to establish industry thought leadership, 

                                                 
58As mentioned earlier, in Malaysia, the "Mykad" citizen ID is well-known for packing up to nine applications--from 
the cardholder's passport to his toll collection account. Other countries have recently followed suit: Korea, Japan, 
Taiwan and Thailand. 
59 Strategic Communications Group, “Public Relations: What It Is, What It Isn’t, and How It Works,” 2004 
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press conferences, speaking opportunities and panel participation in the important trade 
shows and seminars  

• Produce white papers that cover major technology and social issues regarding adoption 
of smart cards (these can be converted into articles to be placed in the leading 
publications in three verticals). 

• Build strong ties with the Smart Card Alliance, a non-profit organization that includes 
managed security service providers, banks, credit card companies and leading retailers. 
 

Evergreen Stories 
 
Several categories of evergreen stories, mentioned above, are appealing to the media and to 
industry analysts: 
 

• Trend Analysis: Something is happening in a particular industry segment. The analysis 
can be borne out by specific examples or by citing third-party experts (a journalistic truism 
is that three people saying the same thing may  
constitute a trend). 

• Case Study: A company is deriving great operational benefit from using 
 a particular product or technology produced by your company. 

• Application (a variant of the case study): A general type of technology 
 is providing benefit to a category of users; your company presents the 
 information. 

• Instruction: Your company gives readers a procedural explanation 
 on how to be more successful in their professional responsibilities. A 
 typical example might be something like “Five Tips for Greater Return 
 on Investment.” 
 
By understanding the concepts broadly outlined above, one can contribute substantively to their 
company’s business communications goals.60 
 
Product Valuation, Corporate Valuation, or Both? 
 
Are you an established firm with a new version of a product or is your goal to shorten your sales 
cycle? If so, your focus for business communications should center on increasing product 
valuation. If you are still developing a product, entertaining additional financing, or if your 
business goals include a merger, acquisition strategy, or an IPO, the emphasis is more rightly 
placed on corporate valuation. Whichever situation describes your company best, understand 
that your business goals drive your communications strategy.  
 
The difference between product and corporate valuation lies within the scope of work required 
by your business communications strategy and the key messages you communicate to media 
and industry analysts. Business communication is an investment in your awareness over time. 
The greater the scope of what you are attempting to accomplish, the greater your investment 
needs to be. In public relations, valuation is not enhanced overnight (although it can be 
destroyed that quickly) and it cannot be accomplished in a vacuum. While public relations may 
shorten the sales cycle by conferring third-party credibility on your company and its products, 
public relations is not a substitute for proactive sales efforts. You can support sales by pushing 

                                                 
60 ibid 
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published articles to your clients and prospects, but don’t expect these articles to move the 
product for you on their own without a proper sales infrastructure.61 
 
Marketing to Government 
 
The U.S. government spent in total $2.363 trillion on products and services in 2005 and that 
spending is expected to increase to $2.5 trillion in 2006.62 The U.S. government is the largest 
consumer of IT products and services in the world. But approaching this particular customer 
requires different marketing and sales methods than does selling to a business.  
 
There are two ways to determine a government audience: 1) look at all the verticals within a 
horizontal government and determine who and within what agency you are going to sell your 
product to; 2) or size up the market by focusing on the  three levels of the government—local, 
state and federal. Since the federal government is centralized for the most part, you can 
approach it like a corporation with two major caveats. First, you have to get on a General 
Services Administration (GSA) list of approved vendors or GSA schedule.63 Second, technology 
buying and procurement decisions are usually neither made by the head of each agency nor the 
CIO. Instead, funds are allocated based on programs and buying decisions are made by 
directors and managers in charge of those programs so you have to do some research.  
 
Once you have made it onto the GSA schedule, you will go through a stringent bidding process 
to win the federal business. Marketing to state and local governments does not require a GSA 
schedule, but it does often take a marketing campaign targeting specific jurisdictions. Because 
most of the time local governments are required to work with native businesses, partnering with 
these service providers and vendors establishes immediate credibility and creates an 
impression of community involvement for companies that want to break into this market. The 
state and local governments combined spent $1.485 trillion in 2005 while the federal 
government spent $878 million64 so this is potentially a very lucrative market. 
 
For the most part, government buyers are highly responsive to public relations campaigns. 
Federal employees also attend events and read newspapers and magazines that are focused 
on the public sector, such as Federal Computer Week, and these should be targeted for media 
campaigns.  Lastly, a dedicated Web page that is targeted to government buyers on the 
corporate website is an important business development tool that many companies mistakenly 
do not implement.   
 
The sales cycle in the public sector can be daunting and range anywhere from 8 months to 3 
years. Working with the government can be financially very rewarding and it is usually a loyal 
customer. It does, however, require a great deal of due diligence, commitment and patience to 
work in this marketplace.   
 
 
 
 

                                                 
61 Strategic Communications Group, “Public Relations: What It Is, What It Isn’t, and How It Works,” 2004 
62 Roger Slavens, “Marketing to Government,” BtoB, May 8, 2006. 
63 The GSA schedule is a contract vehicle government buyers can use once they have a selected a vendor’s product. 
Being on a GSA schedule is not an absolute requirement since there are other vehicles to sell to the federal 
government such as through integrators with established relations. 
64 Ibid. 
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Partnerships & Alliances 
 
While the technology is mature, applications for smart cards are still being developed in an 
almost custom, case-by-case manner. Hence, the necessity to partner with companies that 
understand the global implications and applications of smart cards.  
 
In particular, the biometric contactless smart card, based on radio frequency, is a technology that 
is supported by a network of companies developing a platform65 in which no single firm 
dominates. This is due to the fact that RFID is not a single piece of technology, but requires 
millions of tags containing standardized, coded data and thousands of tag readers. The readers, 
in turn, transmit relevant data to multiple software applications, including middleware, databases, 
legacy systems and new applications that must interoperate to effectively manage the information. 
For instance, a large federal integrator like Raytheon may use smart cards produced by Gemalto, 
readers produced by HID and middleware by Daon.  
 
Because of this multi-line technology network, no single standard covers all requirements and 
there is no single path to success.66 Reducing cost is also a significant factor in the creation of 
alliances amongst smart card vendors. In fact, it has been argued that alliances are essential to 
the survival of smaller firms.  
 
In the smart card business ecosystem, you have to take the concept of cross-functional marketing 
teams to the next level in which partnering with organizations becomes essential for knowledge 
dissemination and gaining a competitive advantage in the marketplace. You have to bring your 
product to the right market, at the right time by the right people and at the right price.  
 
During recent talks at the AeA in Washington, D.C., David Wennergren, CIO at the Department of 
Navy, and Charlie Armstrong, deputy CIO at DHS, both stated the importance of presenting a 
complete solution when working in the public sector.67 This translates into partnering with 
organizations that have complimentary solutions that can be presented as a complete package.     
 
While traditional public relations focuses on market influencers (media, analysts and trade show 
organizers), a more sophisticated level of public relations focuses on corporate dealmakers and 
develops a network of alliances: specific people, companies and organizations that can more 
immediately influence revenue generation. Message development for corporate dealmakers is a 
specific extension of traditional PR and the two work together in meeting business goals.68 
 

 
 
 
 
 
 
 

                                                 
65 An evolving system made of  interdependent pieces that can each be innovated upon (A. Gawer and M.A. 
Cusumano, Platform Leadership: How Intel, Microsoft, and Cisco Drive Industry Innovation, 2002). 
66 Ann Quaadgras, “Who Joins the Platform? The Case of the RFID Business Ecosystem,” 2005. p. 1  
67 April 11, 2006, AeA T4G Task Force Committee April Meeting, Washington, DC. 
68 Strategic Communications Group,  “The Strategic Network of Relationships,” 2005 
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Summary 
 
Although their adoption has taken time, smart cards have finally arrived in the United States. 
Applications of smart cards include their use as credit or ATM cards, SIMS for mobile phones, 
authorization cards for pay television, access control cards and public transport payment cards. 
In fact, 11 million Americans use smart cards as contactless payment cards. With more than 50 
million subscribers, mobile telco Cingular is the largest GSM operator in the U.S., issuing a 
subscriber identity module card to each one of its customers.  
 
Government-driven healthcare and entitlement applications helped expand the smart card 
infrastructure in the United States in the 1990s. Once again, the federal government is paving 
the way for novel applications of smart card technology in biometric identification.  Soon, the 
U.S. government will finalize its specification for a uniform identification card, or the Common 
Access Card (CAC), to be used by as many as 7 million federal employees and contractors. 
This follows the rollout of more than 4 million identification cards by the U.S. Department of 
Defense over the past five years, the largest project combining smart cards and digital 
certificates worldwide.  
 
When combined with biometrics, smart cards can provide two- or three-factor authentication 
and, when used with appropriate security and privacy policies, can be part of a highly 
dependable authentication system. Biometric smart cards are also being deployed for global 
identification purposes such as e-passports, the PASS card and national ID cards in many 
nations across the world. They are an integral part of the US-VISIT and, most likely will be, of 
the SBI programs.  
 
Biometric technology combined with grid computing may provide a cost-effective and secure 
solution to identification verification at border, aerial and maritime points of entry into the U.S. by 
creating a sensor-grid architecture. This option is presently being explored abroad by nations 
such as the United Kingdom for their national identification card infrastructure and could pave the 
way for future applications in the United States. 
 
In terms of a public relations and business strategy, the basic foundation for gaining competitive 
advantage in the smart card market has two main components: education and network ties. Most 
technology companies, particularly those trying to break new ground in biometric identification, 
are technology-driven and tend to ignore market trends. First, companies need to focus on what 
problems they are solving at a macro level and how technology is enabling individuals to simplify 
their lives, not further complicate it.  Second, organizations need to develop strategic alliances in 
order to adequately address the challenges faced in the biometric identification market—
particularly in the federal space.  
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Address 

Corporate Headquarters 
6623 Dumbarton Circle 
Fremont, California 94555 USA  
Tel: (510) 574-0100  
Fax: (510) 574-0101 

www.actividentity.com 

Team 

Management 

Jason Hart, CEO & Senior VP 

Yves Audebert, President and CSO 

Mark Lustig, CFO 

Thomas Jahn, COO  

Dominic Fedronic, CTO 

 
Board of Directors 

Richard A. Kashnow, Chairman 

Clifford Gundle, Director 

Montague Koppel, Director  

James E. Ousley, Director  

Richard White, Director  

John A. Gordon, Director  

Investors 

N/A 

Customers 

Airbus, British Telecom, BankOne, 
ABN Amro, The Carphone 
Warehouse, Credit Agricole, French 
Ministry of Finance, Hewlett- Packard, 
Nissan, U.S. Department of Defense, 
U.S. Bureau of Land Management, 
Société Générale, Renault, Saudi 
Aramco, ST Microelectronics, Sun 
Microsystems, Swedbank, and other 
Fortune 1000 enterprises. 

Competitors 

N/A 

Statistics/Misc 

 
 

  
ActivIdentity 
 
Description 

ActivIdentity is the trusted enabler of digital identity assurance 
for governments, enterprises and identity management partners. 
Formed from the union of ActivCard and Protocom – leaders in 
the areas of authentication, credential management and 
enterprise single sign-on – ActivIdentity provides the only 
complete platform for the secure issuance, management and 
use of digital identities via smart cards. Today more than ten 
million users at corporations, government agencies and financial 
institutions use the Company’s solutions to safely and efficiently 
interact electronically. Headquartered in Fremont, Calif., the 
Company has development centers in the US, Australia, and 
France, and sales and service centers in more than ten 
countries. 

 
Vision Statement 
To enable a person to have a single secure digital identity that 
allows a person to have access to computer systems anywhere, 
anytime regardless of differing systems’ security requirements 
and authentication challenges. 

 

Product and Services 
ActivIdentity designs, develops, and markets complete 
solutions for single sign-on services, secure remote access 
and multi application smart card–based enterprise access 
cards. By leveraging industry standards, ActivIdentity’s digital 
identity assurance platform can be deployed independently 
into new and existing infrastructures or used in conjunction 
with the most widely implemented identity management 
platforms. The platform enables customers to deliver 
irrefutable proof of a person’s identity, consolidate multiple 
identification credentials into a single manageable digital ID 
and accurately track and audit access to systems, applications 
or even physical locations. 

By providing a consolidated identity and the means to secure 
it, businesses and governments can collaborate and conduct 
operations with an assurance of the authenticity of an 
individual’s identity. In turn organizations can reach the level of 
compliance required for meeting voluntary and mandatory 
regulations, significantly reduce IT cost and management 
complexity and enhance overall end-user experience. This 
also allows a person to access information, communicate and 
transact electronically anytime, anywhere with confidence. 
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Address 

40 Middlesex Turnpike 

Bedford, MA 01730 

781-276-4000 

www.aware.com  

Team 

� Management 

Michael Tzannes, CEO     

Edmund Reiter, President   

Keith Farris, CFO, Vice President   

Richard Gross, Senior Vice President, 
Engineering   

� Board of Directors 

John K. Kerr, Chairman, Board of 
Directors   

Michael A. Tzannes, CEO    

Edmund Reiter, President   

David Forney, Director   

Frederick D. D'Alessio, Director   

Adrian F. Kruse, Director 

Investors 

NASDAQ: AWRE 

Customers 

Among Aware's customers are 
integrators and vendors who use our 
software tools to enable a broad 
range of fingerprint and facial 
biometric functionality, including 
enrollment, ID personalization and 
reading, and networking, for 
applications including border 
management, IDs and e-passports, 
and fingerprint background checks.   

Aware’s suite of software tools are 
used by federal, state, and local 
government agencies around the 
world, including the FBI and other 

 Aware, Inc. 

Aware is a veteran of the biometrics industry, having contributed 
to some of the first forensic-grade biometric solutions to the U.S. 
government in the early 1990s. Today, Aware continues its 
global leadership in the biometrics market with high-quality 
software tools that enable integrators, solution providers, and 
government agencies to analyze, optimize, compress, format, 
and transport biometric images and data according to 
international standards. Among its customers are 30 
government agencies in the U.S. and abroad, as well as several 
leading biometrics solution providers. Aware, Inc. is a publicly 
held company (NASDAQ: AWRE) based in Bedford, 
Massachusetts. 

Product and Services 

Aware BSF (Biometric Store and Forward): Workflow server 
software for routing, status management and local storage of 
biometric enrollment data. 

 

• HandSegmenter: Image processing software tools for 
the automated segmentation of finger, slap, palm, and 
hand images 

• FastCapture: Real-time multi-fingerprint auto capture 
software development kit for live scan  

• PreFace: Software for biometric facial image quality 
analysis and optimization in compliance with 
ANSI/INCITS 385 

• QualityCheck: Advanced fingerprint image quality 
scoring software library 

• SequenceCheck: Software development kit for matching 
and image quality measurement for multi-finger live 
scan and card scan systems 

• NISTPack: Complete suite of software development 
tools that enables the user to generate, view, edit and 
print ANSI/NIST and FBI compliant fingerprint, mug shot 
and demographic data files and electronic transactions 

• ICAOPack: Software development kit to read, write, 
validate and view standards-compliant biometric image 
and template data in conformance with the ICAO LDS 
and ISO SC 37 standards 

• M1Pack: Software tools used to create an enrollment 
station, verification station, or gateway server in 
compliance with ANSI/INCITS and ISO SC 37 
biometrics standards 

• PIVPack: Software development kit for PIV ID card 
personalization and reading in full compliance with FIPS 
201 and companion standards 
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U.S. Department of Justice agencies, 
the U.S. Department of State, the INS 
(Department of Homeland Security), 
and several agencies throughout 
Europe, Asia, and South America. 

Competitors 

N/A 

Statistics/Misc 

 

 

 

• PIVSuite: Biometrics software development kits and 
sample applications for PIV registration, issuance, and 
personalization solutions 

• SQ by Aware: Implementation of the FBI’s WSQ for the 
compression and management of high-resolution, 
grayscale fingerprint images 

• WSQ1000: Software toolkit which uses JPEG2000 and 
WSQ compression to help build a workstation fully 
compliant with the FBI's standard for the compression 
and formatting of 1000 ppi fingerprint and palm images 

• JPEG2000 by Aware: JPEG2000 software for the 
capture and storage of facial images for biometrics 
applications 

• AccuScan: An add-on module for NISTPack that 
enables the usage of low cost, off-the-shelf, flat bed 
scanners to scan paper ten-print cards 

• AccuPrint: A specialized fingerprint image-printing 
library for generating high-quality printouts of digitized 
fingerprint images 

• CJIS Web: A software solution that combines the 
engines of WSQ by Aware, NISTPack and AccuPrint to 
provide low cost, standards based access to fingerprint 
image data, facial images, scars/marks/tattoo images, 
demographic data and scanned documents over a TCP-
IP based private network or Intranet 
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Address 

1676 International Drive 

McLean, VA 22102 

www.bearingpoint.com 

Team 

� Management  

Harry You, CEO 

JR Reagan, Managing Director & 
Solutions Leader, Security & Identity 
Management  

� Board of Directors 

www.bearingpoint.com/management 

Investors 

www.bearingpoint.com/investors 

Customers 

BearingPoint provides strategic consulting, 
application services, technology solutions and 
managed services to government 
organizations, Global 2000 companies and 
medium-sized businesses in the United States 
and internationally. BearingPoint’s service 
offerings, which involve assisting the client to 
capitalize on alternative business and systems 
strategies in the management and support of 
key information technology functions, are 
designed to help its clients generate revenue, 
increase cost-effectiveness, implement mergers 
and acquisitions, manage regulatory 
compliance, integrate information and 
transition clients to “next –generation” 
technology. 

BearingPoint serves:  

9 of the top 10 global 
telecommunications companies 

10 of the top 10 global financial 
institutions 

10 of the top 10 global life sciences 
companies 

15 of the 15 U.S. federal cabinet-level 
departments 

Competitors 

 

 BearingPoint, Inc. 

Description 

BearingPoint, Inc. (NYSE: BE) is one of the world's largest 
providers of management and technology consulting services to 
Global 2000 companies and government organizations in 60 
countries worldwide.  Based in McLean, Va., the Company has 
more than 17,500 employees and major practice areas focusing 
on the Public Services, Financial Services and Commercial 
Services markets.  For nearly 100 years, BearingPoint 
professionals have built a reputation for knowing what it takes to 
help clients achieve their goals, and working closely with them to 
get the job done.  For the year ended December 31, 2004, the 
Company’s annual revenue was $3.4 billion. For more 
information, visit the Company's website at 
www.BearingPoint.com. 

Product and Services 

BearingPoint has nearly a decade of experience in security and 
identity management solution programs, including: FISMA 
programs for a number of federal agencies including FDIC and 
the Department of Education; Defense Department’s Common 
Access Card program; smart card programs for the GSA, GAO 
and U.S. Department of State; the Ireland ePassport program; 
and other national security initiatives such as Operation Safe 
Commerce.  Additionally, BearingPoint offers comprehensive 
HSPD-12 solutions for federal agencies, and was recently 
chosen by GSA as an end-to-end HSPD-12 solutions provider.   
 
BearingPoint is at the forefront of this technology.  The 
Company designed, built, and managed the 
prototype system for the Transportation Worker Identity 
Credential (TWIC), the US’s first standardized, biometrics-
based, universal security credential for the transportation 
industry.  BearingPoint provided guidance in enrollment 
processing, security and supply chain, and integrating access 
control systems.  The TWIC prototype involved processing of up 
to 75,000 workers at over 28 sites throughout the United States, 
including the East Coast, West Coast and Florida. Full 
operational capability was successfully deployed across all three 
regions within 96 days.  In addition to providing strategic 
guidance, BearingPoint compiled the final report detailing the 
results of the prototype phase and outlining the plan for a 
nationwide rollout of the program. 
 
To showcase its various solution offerings, BearingPoint has 
opened a “technology showroom,” known as the Global Identity 
Management Center of Excellence, that enables agencies to 
participate in interactive demonstrations of the latest in secure 
ID technologies, including the TWIC solution. 
 

BearingPoint invites you to visit its Global ID Center of 
Excellence to participate in interactive demonstrations of the 
latest in secure ID technologies.  And, for the latest resources 
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Statistics/Misc 

17,500 employees 

$3.4B in gross revenues for the year 
ended December 31, 2004 

 

and materials on Security & Identity Management, visit the 
Company at www.bearingpoint.com/securityingovernment 
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Address 

Datastrip, Inc. 

211 Welsh Pool Road, Suite 100 

Exton, PA 19341 USA 

Team 

Management 

Mark Chown, Director 

Steve Blackmore, President and CEO 

Brian Feick, VP and CFO 

Dan Tuck, VP Engineering 

Board of Directors 

Mark Chown, Director 

Steve Blackmore, President and CEO 

Brian Feick, VP and CFO 

Investors 

Privately Held by Rosedale (JW) 
Investments, Ltd. 

Customers 

Department of Defense, Department 
of State, Department of Justice, 
Motorola, Harris County, TX, Johnson 
Controls, SAFLINK, Florida Uniform 
Port Access Credential FUPAC), 
Blackinton, Government of Serbia 

Competitors 

Miscellaneous PDAs with peripherals 

Statistics/Misc 

Datastrip Group, Inc. was 
incorporated in US in 1994. 

Datastrip has offices in the UK, USA 
and UAE. 

DSVII mobile reader product family 
launched in early 2004. 

Thousands of DSVII readers have 
been deployed around the world. 

  

Datastrip, Inc. 
 
Description 

Datastrip is an innovative world leader in providing mobile 
biometric verification hardware and software, as well as 2D bar 
code technology. Our product family consists of the DSVII suite 
of portable devices with associated software. The primary use of 
Datastrip’s hardware and software is to provide biometric 
identity verification by reading contact and contactless chips 
found in smart cards and e-passports, as well as 2D bar codes 
and OCR-B, in mobile scenarios. Datastrip equipment is also 
used by the world leading Automated Fingerprint Identification 
Systems (AFIS) companies as a mobile AFIS device. Together 
with market leading biometric and system integrator partners, 
we provide secure identification and credential solutions.  
 

Product and Services 

The DSVII products are the definitive mobile devices in their 
class, offering greater flexibility and functionality suitable for 
every mobile ID scenario.  

The DSVII family of mobile readers includes the DSVII-SC, DSVII-

SW and DSVII-PA. Additionally, we expect to release the DSVII-SC 

iCLASS model by the end of 2006. 

All DSVII models integrate four main components: a 
contact/contactless smart card reader for reading chip based 
cards and other documents, WindowsCE operating system 
with a Hitachi based RISC processor, a 500 dpi fingerprint 
sensor for on-the-spot matching to a biometric template, and a 
large color touchscreen display for viewing decoded 
photographs and personal data as well as issuing commands. 
Two models, the DSVII-SW and DSVII-PA add an automatic 
600 dpi swipe-style scanner for reading 2D bar codes, OCR-B 
data, and partial or full-page passports.  

802.11, Bluetooth, GSM and GPRS wireless options enable 
data to be transmitted for identity search and authentication 
against a backend system. Users have their choice of 
fingerprint matching algorithms from leading providers 
including Identix, Motorola’s Printrak, Cogent Systems, NEC 
and Bioscrypt.  Expansion options include proximity card 
reader, digital flash camera and compact flash iCLASS 
module. 
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Address 

11951 Freedom Drive 

Suite 1400 

Reston, VA 20190 

703-984-4000Team 

Team 

CEO, Tom Grissen 

Customers 

US Registered Traveler 
Interoperability Consortium 

US Transport Security Administration 

US Transport Security Administration 
(jointly with American Association of 
Airline Executives) 

Japan Ministry of Justice, Immigration 
Bureau 

Qatar Ministry of Interior 

European Commission  

US Department of Homeland Security 

US Department of Homeland Security 

US Department of Defense 

Australian Department of Immigration 
and Multi-cultural Affairs 

Portugal Home Affairs – Frontiers and 
Foreign Service 

Irish Department of Justice 

  

Daon 
 
Description 

Daon is a leading provider of biometric identity assurance 
software products and services focused on meeting the needs 
of governments and large commercial organizations 
worldwide. Typical government projects include registered 
traveller, border control, immigration and large scale 
credentialing programs. 

Daon was given the 2005 Frost & Sullivan Emerging Company 
Award, which recognized Daon’s leading technology and 
sound strategy, along with market success.  

With offices in the U.S., U.K., and other international locations, 
Daon is the current Chair of the European Biometric Forum, a 
leading industry organization that works closely with the 
European Commission and other Member State governments 
to provide future direction and standards on the use of 
biometrics in government sponsored programs in Europe.  

 
Product and Services 

Daon designs, develops and markets identity assurance 
software products and services that enable public sector 
agencies and enterprises to increase security, reduce 
operational risk, and reduce costs. Daon provides the 
technology that enables these organizations to build enterprise 
solutions that require the highest level of security, 
performance, scalability, reliability and privacy.  

Daon’s multi-modal biometric authentication infrastructure, 
DaonEngine, integrates seamlessly with IT platforms and 
applications, manages the identity life-cycle of small and large 
populations, and delivers a clear return-on-investment. 

• Following an independent formal review IBM concluded 
that the DaonEngine, Daon’s core software platform, 
was a ‘best in class’ with regard to scalability, 
availability, performance, ability to change, modularity 
and architecture. 

• In a separate independent security review, IBM also 
concluded that the DaonEngine was ‘state of the art’. 

 
In addition, Daon also brings experience from multiple 
internationals forums: 

a. European MIT Programme – Daon initiated the EU MIT 
Programme to establish interoperability between 
European Justice, Freedom and Security large scale IT 
projects involving biometrics.  

b. Registered Traveller Interoperability Consortium – Daon 
are leading the definition of the interoperability 
specification for over 60 airports working to define and 
establish a permanent, interoperable and nationwide 
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Registered Traveler (RT) Program in the United States 
of America. 

c. BioAPI Standard – Cathy Tilton, Daon Vice President of 
Standards, was the primary editor and facilitator to the 
BioAPI standard that has now been adopted by the ISO 
Biometric Working Group. 

d. Strategic Enablement Board for US VISIT – Daon is a 
member of this executive level steering committee for 
the Program Management and Chief Information Office 
on US VISIT (border control). 
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Address 

ImageWare Systems, Inc. 

10883 Thornmint Road 

San Diego, CA 92127 

Team 

Management 

Jim Miller, Chairman & CEO 

Wayne Wetherell, SVP of Administration & 
CFO 

Bill Willis, EVP of Business Development 

Chuck AuBuchon, VP of Sales 

Dave Harding, CTO 

Board of Directors 

John Callan 

Patrick Downs 

John Holleran 

David Loesch 

Steve Hamm 

David Carey 

Investors 

N/A 

Customers 

Mexico Government  

New South Wales Police 

Arizona Department of Public Safety 

Las Vegas Metro Police 

FEMA 

FBI Seattle 

FBI Phoenix 

FAA 

UPS 

NBA, NFL & NHL 

State of New Mexico 

Los Angeles Sheriff’s Department 

U.S. Bureau of Engraving and Printing 

  
ImageWare Systems, Inc. 
 
Description 

ImageWare Systems, Inc. (AMEX:IW) is a leading 
developer and provider of identity management 
solutions, providing biometric, secure credential, law 
enforcement and digital imaging technologies. 
Scalable for worldwide deployment, the Company's 
biometric product line includes a multi-biometric 
engine that is hardware and algorithm independent, 
enabling the enrollment and management of unlimited 
population sizes. ImageWare's identification products 
are used to manage and issue secure credentials 
including national IDs, passports, driver licenses, 
smart cards and access control credentials. 
ImageWare's digital booking products provide law 
enforcement with integrated mug shot, fingerprint 
Livescan and investigative capabilities. The Company 
also provides comprehensive digital workflow solutions 
for the professional photography industry. ImageWare 
is headquartered in San Diego, with offices in 
Washington DC and Canada. For more information 
visit www.iwsinc.com. 
 
Product and Services 

ImageWare’s initial deployment began in 1997 and 
today it has over 100 customers globally that 
represent in excess of 1,000 deployments 
(approximately 50 million biometric enrollments). 
The company has successfully focused on the 
development of biometrically-enabled identity 
management solutions. ImageWare has developed 
the most extensive open architecture approach that 
currently supports 93 biometric hardware devices 
and 65 algorithms. The company supports 12 
biometric types that include automated fingerprint 
identification systems (AFIS), face, 3D face, iris, 
DNA, full palm prints, hand geometry, finger vein, 
palm vein pattern, signature and voice verification.  

ImageWare’s comprehensive multi-biometric identity 
management is a vendor neutral platform, offering a 
solution has proven to be cost-efficient, time-saving 
and provides end-users optimal flexibility with what 
type of biometric they can use.   

IWS™ Biometric Engine™: The IWS Biometric 
Engine is a scalable, agnostic and multi-biometric 
identity management solution that has been 
implemented for numerous mission-critical 
government and law enforcement applications. The 
product conducts 1:1 biometric searches for 
verification, 1:N biometric searches for identification 
and X:N and N:N searches for watch lists and/or 
black lists. Typical uses of the IWS Biometric Engine 
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Etc. 

Competitors 

N/A 

Statistics/Misc 

 
 

include driver license systems, national ID systems, 
border control systems, voter identity management, 
among other large-scale identity management 
systems.  In addition, use of the IWS Biometric 
Engine in the Travel and Transportation vertical is 
gaining momentum.  

IWS™ EPI™ Builder: This is a software 
development kit (SDK) that is designed to develop 
bespoke highly-secure credentialing applications to 
fit requirements for a range of vertical markets. This 
is particularly suited for System Integrators (SIs), 
Original Equipment Manufacturers (OEMs) and 
value added resellers (VARs). 

IWS™ Law Enforcement: IWS Law Enforcement is 
a complete law enforcement identity management 
solution that incorporates digital booking, 
identification, investigative and Livescan 
capabilities. IWS Law Enforcement with Livescan 
provides integrated biometric management for civil 
and law enforcement. 

IWS Card Management System™: IWS Card 
Management System (CMS) is a comprehensive smart 
card solution designed to help Federal Government 
agencies implement a vendor neutral PIV solution that 
meets stringent requirements for functionality and 
interoperability of PIV cards.  
In direct support of Homeland Security Presidential 
Directive 12 (HSPD-12), a directive mandating a 
common identification standard for all Federal 
government employees and contractors, the IWS CMS 
addresses the requirements for deploying a smart card 
solution that directly connects identity management 
business process with PIV cards representing an 
individual’s identity via a secure, trusted credential. 
The IWS CMS supports and manages the issuance of 
smart cards complete with the following capabilities: 

• Biometric enrollment and identity proofing with 
Smart Card encoding of biometrics 

• Flexible models of central or distributed 
issuance of credentials 

• Customizable card life-cycle workflow managed 
by the CMS 

• Integration of the CMS data with other enterprise 
solutions, such as physical access control and 
logical access control (i.e. Single-Sign-On – 
SSO) 
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Address 

331 S. 104th Street, Suite C  

Louisville, CO  80027 
www.massivelyparallel.com 

Team 

� Management 

Scott Smith - CEO, Director, Founder 

Kevin Howard - CTO, President, 
Director, Founder 

Gerard Verbeck - CFO, Director, 
Founder 

Michael Lynch - CMO 

�  Board of Directors 

Scott Smith 

Kevin Howard 

Gerard Verbeck 

Victor Perez 
Michael O'Neil  

 

Investors 

Private 

Customers 

Private 

Competitors 

Private 

Statistics/Misc 

Patent # US 6,857,004 B1 

 

 

 
 
 
 
 

 
 
 
Massively Parallel Technologies 

Description 

Massively Parallel Technologies (Massively) has developed a 
disruptive parallel processing software technology that delivers the 
fastest time-to-answer at the lowest cost through unprecedented 
cross-communication and compute-scaling efficiencies.  Powered 
by HOWARD™ offerings can be deployed on commercial off-the-
shelf (COTS) hardware, but can also take advantage of systems 
with high-performance proprietary hardware components.  

Massively’s breakthrough has an innovative mathematical basis 
that guarantees maximum performance out of a parallel 
processing system through consistent application of a simple 
principle: use all available compute resources and communication 
channels at all times. The heart of the solution is the most efficient 
and effective data and cross-communication models with 
demonstrated multiple orders of magnitude speedup for large 
systems when compared to conventional methods.  

Product and Services 

HOWARD™ consists of a patented parallel framework, operating 
environment, data and communication models. The solution also 
includes automatic on-the-fly node addition and deletion, built-in 
management and error-detection capabilities, and holographic 
check-pointing which guarantees automatic system recovery for an 
arbitrary number of node failures without requiring a job re-start. 
Massively's solutions are available through its compute on demand 
Virtual Power Centers or as licensed technology and have 
applicability in multiple HPC industries, including, but not limited to: 

Biotech (Bioinformatics, Proteomics, Genomics, etc) 

Homeland Security (Biometrics) 

Oil & Gas (Seismic Processing & Resevoir Modeling) 

Visual Arts & Design (CAD/CAE) 

Entertainment (Single-Frame Rendering and Animation) 
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Address 

8300 Boone Boulevard 
Suite 500 
Vienna, VA 22182 

http://www.precisebiometrics.com 

Team 

� Management 

Christer Bergman, President & CEO 

Niklas Andersson, Chief Financial 
Officer 

Ola Svedin, Chief Technology Officer 

Jonas Andersson, Director National 
ID 

Ulf Hagglund, Vice President 
Marketing 

Lars Olssen, President Fyrplus Tenik, 
AB 

Stephen Edwards, Vice President 
EMEA Sales 

 

US Team: 

Scott Hanson, Director of Federal 
Sales 

Colleen Madigan, Director Strategic 
Accounts 

Michael Harris, Manager Sales 
Engineering 

Ken Gregory, Manager Partner 
Relations 

Rebecca Moericke, Program 
Manager Marketing 

Linda Jonsson, Marketing 
Coordinator 

Hans Bergman, Inside Sales 
Representative 
Sarah Diachok, Office Manager 
 

� Board of Directors 

Christer Bergman 

Lars Gronburg 

Marc Chatel 

Lisa Thorsted 

Christer Fahraeus 

Goran Jansson 

 
Precise Biometric, Inc. 

Description 

Precise Biometrics offers privacy-enhancing biometric security 
solutions.  We are committed to the strongest biometric 
protection utilizing our Precise Match-on-CardTM technology 
that conducts all processing within the secure smart card 
environment.  Precise Biometrics has a broad and flexible 
product line that provides the tools you need for your 
applications.  Not another technology looking for a problem – 
Precise Biometrics enables you to add security while protecting 
user privacy. 

Product and Services 

Precise Biometrics develops and supplies world-leading and 
user-friendly biometric security solutions for authentication using 
fingerprints. The solutions replace keys, PINs and passwords in 
three areas: IT security, physical access, and embedded 
solutions.  

Our core technology, Precise BioMatchTM, is the foundation for 
all our fingerprint authentication solutions, and our cutting-edge 
Precise Match-on-CardTM technology is rapidly becoming a 
global standard for fingerprint solutions on smart cards. 
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Jan Jorgense 

Investors 

N/A 

Customers 

US Federal Agencies: 

Department of Defense 

Department of Homeland Security 

Department of State 

Department of Treasury  

US State Governments 

EU Government Department 
International Governments: 

Thailand National ID Card  

Qatar National ID Card 

Border Crossing & Travel 
Documentations 

Banking & Finance  

Health Care 

Competitors 

N/A 

Statistics/Misc 

Publiclly traded on the Swedish Stock 
market., the symbol is PREC A. 
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Address 

Symbol Technologies, Inc. 
One Symbol Plaza 
Holtsville, NY 11742-1300 
TEL: 1.800.722.6234 
TEL: 1.631.738.2400 
FAX: 1.631.738.5990 

Team 

Sal Iannuzzi, President & CEO 

Timothy T. Yates, CFO 

Todd Abbott, Senior VP of Worldwide 
Sales  

Investors 

Symbol Technologies,  NASDAQ: 
SBL 

Customers 

DHL, CocaCola, Southern Company 

Competitors 

Intermec,  LXE, Metrologic, Alien 

Statistics/Misc 

� Founded: 1975 

� Ticker Symbol: NYSE:SBL 

� Revenue (billions): 
2005: $1.77 
2004: $1.73 
2003: $1.53 
2002: $1.40 

� U.S. patents: 900+ 
Worldwide associates: 5,000+ 
Partners: 11,000+ 

� BusinessWeek named Symbol a 
"Top Ten Performer in the S&P 
500" (2005) 

� VAR Business Magazine gave 
Symbol a Five-Star Rating (2004) 

� Fortune named Symbol one of 
"America's Most Admired 
Companies" (2003, 2004) 

� Computerworld included Symbol 
on its "Best Places to Work in IT" 
list (2002) 

� Industrial and consumer design 
awards 

� Microsoft Original Equipment 
Manufacturer (OEM) of the Year 
Award (2005) 

� Gordon & Associates Wi-FiPower 

  

Symbol Technologies, Inc. 
 
Description 

Symbol Technologies powers business advantage with 
enterprise mobility. Whether you're providing retail sales 
associates with real-time customer data at the point of service, 
giving supply chain managers greater inventory visibility and 
control, or enabling your IT department to securely deploy 
upgrades to 3,000 mobile devices at one time, we help you 
realize the benefits of enterprise mobility. 

 
Product and Services 

Radio frequency identification (RFID): Our leading RFID 
products include fixed and mobile readers, antennas, tags, 
package systems and services — everything you need to 
realize the maximum value from your RFID solution. 

Mobile computers: Our award-winning, rugged industrial- and 
enterprise-class wireless, handheld and fixed-mount 
computers are used across multiple industries and 
environments. Available in a range of form factors and 
operating systems, our mobile computers combine power and 
performance with durability and ease of use. 

Data capture devices: Our scanners, Micro KiosksTM and 
payment systems deliver reliable data capture for scan-
intensive applications in a full range of environments, from in-
store retail to heavy industrial use. 

Wireless infrastructure: Our wireless infrastructure products 
help you securely deliver reliable and available mobile 
connectivity across your enterprise by centralizing the 
management of hardware, software configuration, network 
policies, access ports and points (APs) and Power over 
Ethernet (PoE). 

Mobility software: Our software solutions give you complete 
control of your enterprise mobility solution, from total visibility 
of your wireless infrastructure and client devices at distributed 
locations to remote troubleshooting and wireless network 
security. 
 
Symbol has the expertise and technology to help you, 
whatever your industry: 

Retail: Transform the consumer experience, improve associate 
productivity and maximize retail supply chain efficiency 

Transportation: Track your fleet and customers' products easily 
and quickly 
Wholesale distribution: Streamline operations for lower costs 
and better margins 

Manufacturing: Efficiently manage the flow of materials, from 
inbound inspection through staging and shipping 

Government: Serve and protect the public, control costs and 
increase fees revenue – whether you're a federal, state or 
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named Symbol's WS2000 

� Wireless Switch "Best in Show" 
(2004) 

� eWeek Excellence Award for 
Wireless Switch Systems (2003) 

� Shingo Prize for Excellence in 
Manufacturing (2003) 

� NetWorld+Interop and COMDEX 
Atlanta "Best of Show" for 

� Wireless Switch System (2002) 

� Network Computing Well-
Connected Awards for 

� Spectrum24® High Rate Wireless 
LAN (2002) 

local agency 

Healthcare: Deliver real-time access to patient and treatment 
data 
 

FAST FACTS 
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Address 

9737 Great Hills Trail 

Suite 300 

Austin, TX 78759 

Team 

� Management 

Ben Rouse, CEO 

Jikku Venkat, CTO 

Mark Grefer, SVP, Worldwide Sales 
and Business Development 

Galen Fischer, Vice President of 
Finance 

Jack Angelo, Vice President, Systems 
and Solutions 

Dan Durkin, Vice President of Life 
Sciences 

Dick Tusia, Vice President of 
Professional Services 

� Board of Directors 

Aaron Cheatham, Mobius Venture Capital 
Eric Harslem, Former CTO, Dell Computer 
Corp 
John Hime, Hime & Co. 
Luc Maruenda, AGF Private Equity 
Tom Wasserman, Constellation Ventures 
(Bear Stearns) 

Investors 

N/A 

Customers 

Customer include: 

Johnson & Johnson 

IBM 

Schlumberger 

British Telecom 

Novartis Pharmaceutical 

Corus Automotive 

Arcelor 

Duke Energy 

GlaxoSmithKline 

 United Devices 

Description 

Leading provider of grid and infrastructure management 
solutions for high-performance computing and data center 
environments. 

Product and Services 

Solutions include: 

� HPC Management Suite combines proven 
technology with expert professional services to meet 
customers' most demanding high-performance 
computing (HPC) infrastructure and management 
challenges   

o PC Grid: The industry-leading desktop grid solution for 
unparalleled scalability, security, and performance 

o Virtual Cluster: Cluster-expanding technology that executes jobs 
from third-party DRMs for unmatched capacity increases

o HPC Analytics: In-depth capacity and/ utilization reporting and 
analytics across the entire HPC environment 

o Cluster Scheduler:  Workload management for job submission 
and execution on dedicated resources 

o Meta-Scheduler:  Unifying scheduler for job submission across 
multiple DRM / cluster environment 

� Data Center Management Suite leverages proven 
grid capabilities to virtualize business-critical 
applications like SAP, SAS, and Cognos. 
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Sanofi~Aventis 

Terralliance 

University of Texas 

University of Florida 

University of Georgia 

University of Basel 

American Diabetes Association 

Daimler-Chrysler 

 And many more 

Competitors 

Competitors include: 

Platform Computing 

DataSynapse 

Statistics/Misc 

United Devices (UD) provides the most cost-
effective and flexible computing capacity 
available anywhere.  The company’s grid and 
infrastructure management solutions address a 
range of business needs, from traditional 
application acceleration to enterprise-scale 
infrastructure virtualization.  UD products 
extend, manage, and optimize IT environments 
by reducing complexity, leveraging both 
dedicated and non-dedicated resources and 
establishing centralized control.  UD solutions 
are proven to enhance innovation and reduce 
total cost of ownership for companies in a wide 
range of industries including Manufacturing, 
Energy, Life Sciences, Government, and 
Telecommunications.  Find out more at 

www.ud.com. 
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Strategic Communications Group, Inc. 
8737 Colesville Road  
Suite 710 
Silver Spring, MD 20910 
www.gotostrategic.com 
Telephone: 301-408-4500 

 


