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Discovery — and the ability to track and 
anticipate new trends, new applications 
and emerging technologies — is at the 
heart of CSC’s success in providing busi-
ness value to our clients. 

Our clients continually seek out reliable 
partners who can supply them with sound 
information on which to base decisions 
about new technologies and business 
practices. The Leading Edge Forum’s 
(LEF’s) CSC Grants program facilitates 
this critical market-sensing capability. 
Through this program, we demonstrate 
our commitment to leadership and in-
novation in an array of business areas by 
encouraging our employees to explore 
potential breakthrough innovations.

In this way, CSC is able to stay abreast of 
market-leading business trends, promising 
new technologies and their application to 
solving business problems. We share this 
knowledge companywide, and encourage 
employees to make original contributions 
to the body of knowledge in their field. 
CSC Grants have already paved the way 
for transformative capabilities and innova-
tive solutions that have blazed new trails, 
establishing CSC’s thought leadership in 
diverse fields.

The CSC Grants program helps guide  
organizational decisions by publishing 
high-quality white papers. We share the 
grant results with clients through presen-

tations at semi-annual LEF Client Forums 
and the annual Technology and Business 
Solutions Conference. Each year, the 
Leading Edge Forum selects and funds 
grants from proposals submitted by CSC 
employees around the world. We invite 
you to turn the page and discover the 
breadth and diversity of the work repre-
sented in the 2008 grant projects.

Bill Koff 
Vice President & Chief Technology Officer 
Office of Innovation, CSC

 

Paul Gustafson 
Director, Leading Edge Forum

2008 CSC
GRANTS

FOReWoRD
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Throughout CSC’s history, our people have been known for their ability to see new  
uses and applications of technology. Our scientists and technologists have often gone 
beyond their jobs to explore new ideas, developing breakthrough innovations that have 
changed the company, the discipline as a whole and their own careers. 

Recognizing the benefits of “greenfield” research for the marketplace, the individual 
and the company, the LEF created a formal program in 2000 to build on our culture of 
innovation by giving employees a structured opportunity to explore a technology topic 
or solution that is gaining momentum in the market but does not yet have broad expo-
sure within CSC.  

Today, in keeping with our broadening focus across technologies and industries world-
wide, the CSC Grants program has been expanded to include not only technology 
applications but innovative business applications that impact organizational decision 
making.

The LEF provides funds to grant recipients to explore business and technology areas 
that have strategic implications for market solutions, both near term and long term. By 
requiring recipients to share their results in a way that can be disseminated throughout 
the company, we ensure that the Grants program has a deep and wide impact that 
touches our everyday work for clients worldwide.

The information, views and opinions expressed in these research papers constitute solely 
the authors’ views and opinions and do not represent in any way CSC’s official corporate 
views and opinions. The authors have made every attempt to ensure that the information 
contained in their research papers has been obtained from reliable sources. CSC is not 
responsible for any errors or omissions or for the results obtained from the use of this in-
formation. All information in these research papers is provided “as is,” with no guarantee 
by CSC of completeness, accuracy, timeliness or the results obtained from the use of this 
information, and without warranty of any kind, express or implied, including but not lim-
ited to warranties of performance, merchantability and fitness for a particular purpose. 
In no event will CSC, its related partnerships or corporations, or the partners, agents or 
employees thereof be liable to you or anyone else for any decision made or action taken 
in reliance on the information in these research papers or for any consequential, special 
or similar damages, even if advised of the possibility of such damages.

X3D for Web 2.0 Enterprise Applications 
William Glascoe ............................................................................................................................................ 4

Adaptive Techniques Empowering Personalized Marketing for Mobile Devices 
Jan-Erik Täpp .....................................................................................................................................................5

Minding the Miner — Tracking Miners Using RFID 
Dan Munyan........................................................................................................................................................ 6

Radarvision 
Rick Tomredle ...................................................................................................................................................7

Flight Plan Optimization in the Presence of Inadmissible Airspace 
Vincent Kuo .........................................................................................................................................................8

Next-Generation Knowledge Management with Web 2.0 
Pablo Bermejo Garcia ............................................................................................................................. 9

Applications of Advanced Analytics in Mining 
Jarrod Bassan ...............................................................................................................................................10

Software-Defined Radio 
Edward Criscuolo ...................................................................................................................................... 11 

Ubiquitous Web Application Availability 
David J. MacLuskie........................................................................................................................................ 12 

Leveraging the Emerging IMS Architecture 
Richard Kaczmarek ................................................................................................................................... 13

Trusted Data Centers/Trusted Data Services (TDC/TDS) 
Ronald Sherwin  .......................................................................................................................................... 14

Second Life 
Ben machin and deb o’grady ............................................................................................................ 15

Past CSC Grants ................................................................................................................................................... 17



LEADING EDGE FORUM  |  GRANTS 4 5

Enterprise applications & databases and real-time 3D graphics over the WWW are  
destined to converge. The extensible 3D graphics specifications are the robust, royalty-
free international standards that the Web3D Consortium manages. There is not a single 
consortium for enterprise application standards, especially royalty free and open. 

Looking at the enterprise as governments at all levels, corporations of all sizes and  
citizens of all ages, the full set of legal entities, this grant explored how X3D graphics 
standards could support a virtual reality (VR), mirror world, database application to 
manage all enterprise resources over the life of the enterprise, which could be 100 years  
or more. 

The history of X3D and Web3D Consortium precede a VR system concept that  
leverages the Internet but focuses on enterprises’ computing machinery, software  
and domain-specific ontological models that manage X3D graphics with artificial intel-
ligence in an object-oriented database of all goods and services acquired during the 
enterprise’s lifetime. 

The outcomes were estimates on the X3D data volume and velocity during a century of 
life for each type of enterprise (human, corporate and government), system modeling 
language diagrams of the VR system, and a business (Blue Ocean) strategy to take this 
innovative enterprise resource application and service to uncontested market space.

The basic goal of any user-adaptive system is to provide users with what they need 
without their asking for it explicitly. Automatic personalization, therefore, is a central 
technology used in such systems. On the Web, this typically involves the delivery of 
dynamic content, such as advertisements and product recommendations, etc., that is 
tailored to a user’s needs. 

Automatic personalization involves the creation and maintenance of user profiles  
with minimal user control. Recommender systems support such functionality. Their  
use is common in e-commerce Web sites, e.g., to provide customers with product  
recommendations. 

Mobile devices are particularly interesting as targets for recommender systems.  
Because most device screens are small, advertising space is very limited. The mar-
keting value of showing the right message or product to the right customer must 
consequently be regarded as being higher in this environment compared to full size 
browsers.

This grant involves an analysis of the personalization and recommender fields and the 
development of a working prototype recommender system. 

About the Grant Recipient

William O. Glascoe 

is a principal in 

the Federal Con-

sulting Practice 

managing several 

economic revital-

ization projects 

for the U.S. DoD 

Task Force for 

Improving Business and Stability Opera-

tions in Iraq. Before joining FCP, he was 

in CSC’s Defense Division as Software 

Risk Manager on a Red Team of the Best 

Manufacturing Practices Center of 

Excellence in College Park, MD. William 

is a citizen-airman and serves in the 

USAF Reserves at the National Security 

Space Office as a Major and Enterprise 

Engineering Manager. He has been an 

exponent for integrating X3D technol-

ogy into the NSSO’s Architecture  

Development Teams. William is an 

alumnus of the International Space 

University. He earned an MS in Telecom-

munications from the University of 

Colorado at Boulder and a BS in  

Physics-Applied from the U.S. Air Force 

Academy. He has been a Certified  

Project Management Professional 

since 2002. 

About the Grant Recipient

Jan-Erik Täpp is a 

solution archi-

tect with CSC in 

Sweden. He has 

over 25 years of 

experience in IT, 

covering fields 

ranging from 

heavy industry 

process modeling to integration of 

mobile device capabilities into systems 

servicing airline passengers. Jan-Erik 

joined CSC in 2004. He holds a Ph.D. in 

theoretical metallurgy.

X3D for Web 2.0 Enterprise Applications

William Glascoe

Adaptive Techniques Empowering  
Personalized Marketing for Mobile Devices       

Jan-Erik Täpp 
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The problem of finding trapped underground miners after a roof collapse, flood, fire 
or explosion presents problems unique to mine owners and safety regulators. In the 
last 2 years, fatalities in U.S. underground mines have spiked as safety programs have 
reached the point of diminishing returns relative to the economic incentives of  
increased production of minerals. 

Modern mines require primary and secondary escape routes, extensive safety training, 
and rescue breathing apparatus for all miners. The challenge today is rescuing trapped 
miners who have done everything right, without putting additional lives at risk through 
search and rescue operations.

The study was undertaken to determine if the use of simple, low-cost, commercially 
available RFID technology uniquely configured around a low-power antenna system 
could create a trail of intelligent “bread crumbs”. The goal of this study is to facilitate 
rescue operations and limit the area of search and approach from directly above,  
wherever possible.

Research was completed to determine if current technology was sufficiently flexible 
to achieve the goal of working without power or direct signal infrastructure, similar to 
those conditions that would exist during an underground mine catastrophe.

Three approaches were studied to determine whether available technology could be 
configured to accomplish the goal of locating trapped miners within 50 feet — the 
stated goal of the MINER Act of 2006. Results from ongoing Mine Safety Administra-
tion tests, as well as other examples, were studied to determine the progress toward 
the goal of “Minding the Miner”.

There are situations when the need for tracking the movement of humans for safety or 
security is best done covertly. However, the commercially available technology for such 
covert tracking is limited. 

This study was undertaken to determine if the use of simple, low-cost, commercially 
available, ultra-wide-band (UWB) ranging radar holds promise as an alternative method 
to satisfy the need for covert tracking of individuals. UWB was chosen due to its unique 
characteristics of being able to penetrate nonmetallic materials and to resolve range to 
within 1 foot of accuracy.

A test was performed in an open laboratory area using two radars placed at right 
angles to one another. Data was recorded as the subject moved in a 10-foot diameter 
circle between the two radars. The recorded data was then processed to reveal a calcu-
lated track of movement. The results were analyzed to determine if this approach held 
merit and what modifications might be considered for improvement. 

Testing demonstrated that this approach is fundamentally sound. It is capable of  
effectively tracking the movement of an individual within the parameters of the test  
environment. The study also found that, although the basic method is affirmed, there 
are a couple of modifications that should be considered: the use of a Synthetic  
Aperture Radar approach rather than multilateration and a different antenna design to 
reduce environmental reflective clutter. It was also discovered that signal processing 
can be used to obtain finer accuracy than the digitized return data alone.

About the Grant Recipient

Dan Munyan is the 

chief technologist 

and evangelist 

for CSC’s GSS Vis-

ibility Solutions 

Lab. He focuses 

on helping clients 

understand their 

business safety, 

security and efficiency challenges 

in terms of visibility into physical op-

erations, workflows and ERP systems. 

Dan holds three internationally rec-

ognized security industry certifica-

tions: the CISSP, CISM and CISA. He has 

an extensive background in conduct-

ing it projects over 22 years. He has 

led or supervised the development of 

commercial hardware and software 

solutions for 12 years. Dan holds an 

undergraduate degree in geology and 

a Master’s of Business Administration. 

About the Grant Recipient

rick Tomredle is 

Principal Scientist 

at the CSC Identity 

Labs located in 

Camp Hill, Pa. His 

responsibilities 

entail strategy 

and technology 

consulting, system 

design and development, and serving 

as Subject Matter Expert for Loca-

tion Intelligence systems. He holds a 

Bachelor of Engineering degree from 

Stevens Institute of Technology and 

a Master of Science degree in Manage-

ment from the College of New Jersey. 

He is also a Certified Information  

Systems Security Professional (CISSP). 

Minding the Miner — Tracking Miners  
Using RFID   

Dan Munyan 

Radarvision

Rick Tomredle 
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The rising demand for airspace use has caused acute airspace congestion, increased 
delays and delay-related costs. With the increased congestion, U.S. airlines have inten-
sified their interest, focus and dependence on tailored flight planning that maximizes 
benefits and mitigates delay based on projected weather, winds, traffic flow  
constraints, and availability of Special Use Airspace (SUA). Optimizing flight plans to 
both avoid the bad and benefit from the good in an ever-changing airspace  
environment is the key to efficient operation in the congested National Airspace  
System (NAS).

This report presents an optimized flight planning approach for users of the congested 
NAS. It establishes altitudes, speeds and routes between the departure and arrival  
airports that:

• �Avoid constrained airspace (airspace that cannot be used due to hazardous weather, 
congestion or activation of SUAs)   

• �Improve the utilization of the NAS 

• �Minimize energy (fuel) consumption

• �Decrease the congestion-related costs for airlines using the approach

The approach is a discrete search strategy for an optimum flight path based on the  
established A* search technique that:

• �Breaks the NAS into discrete parts defined by navigational aids (navaids; future  
iterations of the strategy will use RNAV geospatial points, instead) 

• �Encloses constrained airspace with convex geometric shapes

• �Uses great circle kinematics and specific aircraft dynamics to search for a flight path 
solution that does not intersect with the boundaries of the constrained airspace  
geometric shapes

• �Yields the minimum fuel consumption (measured by comparing flight duration at  
constant speed and altitude) between the departure airport and the arrival airport

• �Enables in-flight reroute optimization that minimizes the combined flight duration 
from the departure airport to the current navaid plus the heuristic estimation between 
the current navaid to the arrival airport

Simulation examples are provided to illustrate the application of the search method 
that can achieve the wind optimal as well as dynamic FCA avoidance guidance.

About the Grant Recipient

vincent Kuo  

received a B.S. 

degree in Applied 

Mathematics from 

National Chiao 

Tung University, 

Hsing Chu Taiwan, 

in 1987, and his 

Ph.D. in Aerospace 

Engineering from University of Minne-

sota in 1999. Kuo worked as a student 

engineer at Honeywell Technology 

Center between 1996 and 1998, where he 

assisted in improving the performance 

of the missile guidance and navigation 

systems. 

He joined CSC in 2001, and has served  

as a Senior Air Traffic Analyst for 

various projects on traffic flow man-

agement as well as conflict detection 

and resolution in air traffic manage-

ment. His research interests include 

conflict detection and resolution in 

air traffic management, trajectory 

prediction and optimization for aero-

space vehicles, as well as intelligent 

motion planning for autonomous  

aerial vehicles.

Flight Plan Optimization in the Presence  
of Inadmissible Airspace

Vincent Kuo

Web technologies, far from being using the same resources time and time again and 
block in a concrete service format, have evolved. They have done so through what 
today is known as Web 2.0, a brand new concept introduced by O’Reilly Media as a 
phrase to describe the second generation of Web technologies, mainly focused on  
on-line collaboration, communication and social networking. Tools like Blogs, Wikis, 
RSS, Social Bookmarking and Mash-Up applications are now consolidated means inside 
this emerging scenario, and have a great acceptance within the Internet community. 

A new collaboration culture has been conceived, and must truly be embraced by the 
enterprise in order to improve the current Knowledge Management (KM) Systems.  
Traditional KM is more about capturing the knowledge through document repositories 
and share with groupware tools, making it accessible via corporate portals, fragile  
environments that make users become frustrated. 

There is no time to lose: Companies need to mitigate this demise of KM — taking  
advantage of these emerging technologies, building a new strategy focused on social 
networks and the flow of knowledge between the people in them. These Web 2.0 tools 
solve all this by means of sharing, pulling, subscribing and publishing knowledge and 
above all, connecting knowledge workers, who will be more willing to share their  
knowledge with others, collaborate and innovate using tools they already know and 
like. These new enterprise strategies based on Web 2.0 technologies synthesize what 
today is known as Enterprise Web 2.0.

The main objective of this investigation was firstly to analyze what are the business 
value, benefits and risks of adopting an Enterprise 2.0 solution for KM, giving a list  
of recommendations in terms of security, governance, legal regulations and best  
practices; and secondly, to design a solution of how this Enterprise 2.0 strategy can  
be embraced by CSC, producing a specific road map for deployment.

About the Grant Recipient

Pablo Bermejo 

García is an 

IT Consultant 

focused on 

researching 

best-of-breed 

technologies and 

methodologies. 

Specialized in 

systems architecture design, his main 

role is as an Application Architect 

leading a team of developers in the 

Asturias IT Service Center, CSC Spain. 

Experienced in big projects for global 

accounts, Pablo joined CSC in 2003 and 

during this time he has been working 

with high performance virtual teams 

across the globe, participating in all 

phases of software development and 

the project life cycle. 

Pablo won one of the prestigious LEF 

Technology Grant awards in 2007 with 

his work “Next Generation Knowledge 

Management with Web 2.0”. His moti-

vation has continued to grow, fol-

lowing positive initial reactions to 

his investigative work, expanding his 

skills set beyond technical disciplines 

into areas such as the next genera-

tion of collaborative environments, 

corporate knowledge management 

and enterprise portals.

Next-Generation Knowledge  
Management with Web 2.0

Pablo Bermejo Garcia 
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Advanced analytics techniques are used extensively in industries such as aerospace, 
defence, semi-conductor manufacture and power generation to improve uptime and 
quality, reduce cost and enable real-time decisions to be made from large data sets 
that traditionally are too time-consuming to analyse. Leading companies are embracing 
advanced analytics to gain competitive advantage by making better decisions and are 
transforming their industries in the process. 

Large volumes of data are available in a mining operation from instrumentation on fixed 
plant (e.g., crushing and beneficiation facilities) and mobile mining equipment (e.g., haul 
trucks and shovels). Major global mining houses are starting to collect and retain large 
volumes of process data; but mining operations have not yet realized much benefit 
from this mass of data. Specific challenges that are facing mining are as follow:

• �It is time consuming to analyse large sets of data, so little benefit is realized from  
real-time analysis and decision making.

• �There is a scarcity of skilled engineers available to analyse the data.

• �Unprecedented global commodity demand requires everyone to “do more with less.”

This report investigates how advanced analytics techniques can be applied to the  
mining industry to address the above challenges. Techniques assessed include statistical  
analysis, predictive modelling, optimisation, modelling of risk, advanced visualization, 
analysis by experts and automated decision making. These capabilities enable business 
decision makers, who have limited time and limited statistical background, to make  
better quality decisions from extensive volumes of data. 

What constitutes a “better decision”? For mining, this often translates to improving  
collaboration across the value chain, considering the impact of decisions on both  
upstream and downstream processes. The goal is to make decisions that optimise  
value for the whole organisation, not just the optimisation of unit functions. It is well  
understood that the ‘interfaces’ between processes in mining are a major source of  
inefficiency and production opportunity losses. The desire to optimise from ‘mine to 
mill’ or ‘pit to port’ has been around for many years, but true capability has eluded the 
mining industry. Application of advanced analytics capabilities in mining will bring  
together information across the value chain, in real time, to improve operational,  
tactical and strategic level decisions across the value chain.

In the future, advanced analytical capabilities will be one of the key enablers of network 
centric operations which will transform the mining industry. Network Centric Operations 
will be typified by increased levels of business process integration and greater auto-
mation throughout the value chain. Early deployments of Remote Operation Centres 
(ROC) by some mining companies are examples of this trend. Advanced analytical 
capabilities directly support Network Centric Operations by embedding analytics into 
automated operational decisions, and by allowing decisions to be optimised for overall 
business objectives.

About the Grant Recipient

Jarrod Bassan is 

a consultant with 

CSC Australia, 

working primarily 

with the Natural 

Resources sec-

tor. He has over 10 

years experience 

in consulting, and 

the development and integration of 

major information management sys-

tems for the mining industry. He holds 

a BE in Information Technology from 

the University of Western Australia.

Applications of Advanced Analytics  
in Mining 

Jarrod Bassan 

Joe Mitola III, who is often credited as the father of Software Defined Radio (SDR), is 
quoted as saying, “A software radio is a radio whose channel modulation waveforms 
are defined in software.” Another widely used but less technical description of unknown 
origin says simply, “Get the software as close to the antenna as possible.”

An SDR communication system can tune to any frequency band and receive any  
modulation across a large frequency spectrum by means of software. An SDR performs 
significant amounts of signal processing in a general-purpose computer, or a reconfigu-
rable piece of digital electronics. The goal of SDR technology is to produce a radio that 
can receive and transmit virtually any new form of radio protocol just by running new 
software.

Software radios have significant utility for the military and cell phone services, both of 
whom must serve a wide variety of changing radio protocols in real time.

Emergency responders also have a critical need for interoperable communications. 
Someday, this may be achieved by a single, common standard, but SDRs have the  
potential to do it now with dynamically reconfigurable radios.

The use of SDRs in spacecraft communications has the potential to reduce the cost of 
groundstation receivers drastically, and to future-proof new flight hardware by provid-
ing a system that is easily reusable, reconfigurable and upgradeable without expensive 
(and sometimes impossible) changeout of flight hardware. It also provides for the  
exciting possibility of on-orbit modification of the spacecraft’s modulation and coding. 
This option could spell  the difference between failure and success for a space mission.

In the long run, proponents of SDR expect it to become the dominant technology in 
radio communications.

Under this grant, emerging SDR technology was used to develop and document  
prototype software for an SDR that can receive and demodulate the telemetry stream 
from an existing spacecraft, such as MidStar-1 or CHIPSat.

About the Grant Recipient

Edward Criscuolo 

is a Systems  

Engineer with 

CSC’s North  

American Public 

Sector (NPS). Ed 

joined CSC in 1991 

as one of the 

principal soft-

ware designers for the User Planning 

System for NASA’s TDRSS relay satel-

lites. Since that time, he has been the 

project lead on a number of  

spacecraft projects spanning all 

aspects of the spacecraft life cycle, 

including control-center command 

and telemetry processing, science 

data processing and flight software 

systems. 

Since 1999, Ed has been a key member  

of an Applied Technology R&D project 

called OMNI, which is attempting to  

migrate commercial Internet technol-

ogies directly into NASA’s space-based 

applications. 

Prior to joining CSC, Ed worked for 15 

years in the Defense Industry. He has a 

BS in Electronice Engineering and an 

MS in Computer Science. 

Software-Defined Radio

Edward Criscuolo  
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The expanding use of rich internet applications (RIAs) continues. Combined with the 
growth of WiFi connections and a user in a large city can almost have the promised  
ubiquitous access to information. This idyllic scenario is somewhat dampened by the  
realities that we face every day. WiFi hotspots are often discontinuous. A simple  
microwave oven can jam a 802.11b signal, preventing access. Natural disasters like  
Hurricane Katrina can wipe out all forms of communication over wide areas. Temporary 
infrastructures can’t meet the high bandwidth demand of RIAs, resulting in further  
bandwidth restrictions. Soldiers deployed in deserts and on or below the oceans have  
intermittent web access. Even office workers may have temporary but costly outages 
due to server or router failure, denial of service attacks and power outages. 

Adobe has published the Adobe Integrated Runtime (AIR), a multi-OS runtime that  
“allows developers to leverage their existing Web development skills (Flash, Flex, HTML, 
Ajax) to build and deploy desktop RIAs.” In effect, it allows an offline interface for online 
applications and allows for auto-sensing of Web-presence and APIs for data synchroniza-
tion upon regaining network access.

This grant researched the efficacy and limits of AIR to quickly and easily create desktop 
interfaces of existing Web applications (rich or not), without any alteration to the original 
Web application. In theory, nearly any Web application can be transformed with current 
knowledge and technology into a ubiquitous application using a general purpose runtime. 

The value of a ubiquitous Web application — one that continues to work without Web  
access — is that specialized (and expensive) off-line version of critical applications do not 
need to created. This significantly lowers the risk of adopting RIAs and other web-based 
applications and significantly increases the value possessing existing solutions. 

The possibility of utilizing a common cross-platform runtime with only the knowledge  
of some of the core Web development systems (HTML, Flash) holds great promise. That  
the system works with existing applications is very exciting! Examples of possible usages  
include dynamic help systems that currently reside online can be accessed offline, and 
synchronized ensuring that offline users have the latest content at time of disconnect. 
Offline content creation can occur for users without network connections due to power 
failure, lack of Wi-Fi due to car or airline travel, network hardware failure, or environ-
mental isolation (e.g., ships at/under sea, desert environments, and man-made or natural 
disaster areas). 

About the Grant Recipient

David MacLuskie 

is the Center Sci-

entist for CSC’s 

Training Center 

of Excellence. In 

his 10 years at CSC 

he has worked 

on the technical 

implementation of 

training and education products. His 

learning content management appli-

cation, Utopia2000, originally created 

with an LEF grant, is still in use and 

continues to expand. The collabora-

tive writing and review application he 

created is currently being used by the 

U.S. Army for the creation of System 

Training Plans. David’s current work 

focuses on integrating gaming tech-

nologies into training simulations. 

David has a BS in physics and an MS in 

information security.

Ubiquitous Web Application Availability

DAVID J. MACLUSKIE 

IP Multimedia Subsystem (IMS) — The Long and Winding Road: IMS is an evolving set 
of telecommunication network standards whose goal is a single enhanced services  
architecture enabling any telecommunications customer to access any application  
(service) using any network connection or media. IMS is also designed to achieve faster 
times to market for enhanced services due to its layered software architecture, based 
on standards-based application interfaces, and application independence from access 
details.

Since its introduction in late 2000, IMS has been promoted as a panacea for rapid  
deployment of enhanced services. Seven years later, the report card on IMS is mixed. On 
the upside, IMS products exist, interoperability tests and carrier field trials are occurring 
and the first “full-up” IMS deployments are expected to occur within the next 2 to 5 years. 
On the downside, there is not one IMS architecture agreed to by all Standards Develop-
ment Organizations, and an IMS “killer application” has not yet emerged. However, this 
road is typical for a paradigm shift such as IMS. Going forward, as experience with IMS 
grows, IMS may still mature to become the preferred approach for development of  
telecommunications enhanced services. 

This report on IMS discusses the following topics:

• �What are the business drivers for IMS?

• �What are the functional components of IMS?

• �Why are there variations to IMS, what are these variations and who is responsible  
for them?

• �What is the extent of IMS deployments?

• �Who are the key vendors?

About the Grant Recipient

Richard Kaczmarek 

is a Senior Con-

sulting Engineer 

in NPS ITIS. In his 

role as Services 

Engineering  

Manager for  

the Government  

Emergency 

Telecommunications Service (GETS) 

program, Richard is responsible for 

working with telecommunications 

carriers and vendors to define imple-

mentable priority telecommunications 

services for National Security/Emer-

gency Preparedness (NS/EP) personnel, 

using the existing public telecom-

munications infrastructure. Prior to 

joining CSC, Richard was a Director at 

PricewaterhouseCoopers, where he 

provided technology and management 

leadership on a variety of IT and tele-

communications projects for govern-

ment and commercial clients. Richard 

has a BS and MS from the Polytechnic 

Institute of Brooklyn, and has over 35 

years of industry experience. 

Leveraging the Emerging IMS Architecture

RICHARD KACZMAREK 
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How much trust is enough? Beyond the definitive levels of security that exist for national 
security systems, there is a tremendous information market in both government and  
industry that uses personal information. Information represents value: The positive is that 
it characterizes a market of consumers; the negative is that its loss can severely impact 
the value and reputation of a company. Within the federal government, protection of 
information has been built around the requirements of FISMA and the guidelines from 
NIST. 

Secure environments cannot be purchased; they are constructed from standards, and 
legal requirements. An organization’s approach to security is an internal policy issue. 
Control tools are available to assist in managing and protecting an organization’s sensi-
tive information. From a federal perspective, providing secure environments to protect 
information is mandated under FISMA, NIST SP 800-53, and ISO 27001 and 27002. More 
definitive levels of trust exist through the use of ISO 270001/27002 — which encompass 
many of the guidelines from the Secure Systems Engineering — Common Maturity Model 
(SSE-CMM). 

CSC has a legacy of providing IT infrastructure solutions and managed services spanning  
decades of experience. They are also extensively researched, tested and validated in 
our Centers of Excellence (CoEs) to enhance and expand our offerings to respond to 
dynamic needs of our public sector clients. CSC became the first business organization  
worldwide to achieve Level 3 certification against the SSE-CMM model in 1999. The 
CSC Global Security Solutions (GSS) and the CSC-led Eagle alliance achieved Level 4 
status in 2006. 

While these efforts were directed toward classified systems, the potential exists to apply 
these best practices to civil government and commercial engagements, as well as  
planning for a trusted service offering. Our service delivery approach is guided by ITIL, 
with a focus on a comprehensive (holistic) solution approach that ties together mission, 
costs, regulation, strategies, architectures, and services. Our paper provides an integrated  
approach that incorporates both the mandatory requirements of FISMA and NIST, along 
with the best practices recommended within ISO 27001/27002 and SSE-CMM.

About the Grant Recipient

Ronald Sherwin  

is Director of  

Innovation and 

Technology  

Planning in CSC’s 

IT Infrastructure 

Solutions  

Division. He has 

over 40 years  

experience in IT covering all aspects 

of the networking and IP convergence 

environment. Ron worked for the 

Defense Information Systems Agency 

(DISA) for 17 years and has extensive 

knowledge of the federal environ-

ment. He holds a Bachelor’s in Elec-

trical Engineering and a Master’s in 

Systems Engineering and is a gradu-

ate of the Industrial College of the 

Armed Forces.

Trusted Data Centers/Trusted Data Services  
(TDC/TDS) 

RONALD SHERWIN

“We always ask the question, ‘if you knew 20 years ago what you know about the Web 
today, what would you do differently? The Web took decades. This will likely take half 
that time.”

Sandy Kearney, IBM’s director of emerging 3-D Internet and virtual business, told  
Reuters in a Second Life interview. 

Second Life is a virtual 3D environment where the 13 million residents (as they prefer 
to be known) can interact with each other, go shopping, play games and make a living. 
But this is not the preserve of teenage gamers: The in-game currency trades against 
the U.S. dollar, and over $1.5M is regularly spent ‘in game’ every day. 

Lots of companies are realizing the impact this can have upon training, meetings and 
customer interaction. 

This grant, sponsored by CSC’s Corporate Global Learning and Management Devel-
opment group, is intended to evaluate and select one of many such environments 
(specifically Qwaq Forums), and establish a proof of concept in the form of a training/
collaboration environment. The asset is being designed for sales executives working 
with C-level client executives supporting CSC’s Project Accelerate strategy. 
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an Application 

Architect in CSC’s 

Global Transfor-

mation Solutions 

division. He has 
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with application 
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build, deployment and management 

for 19 years and is a Microsoft-Certi-

fied Solution Developer.

With a strong interest in virtual 

worlds, he is an official Second Life 

mentor, and has been a resident there 

for over 3 years. Ben has had an 

avatar in one form or another since 

early prototypes in 1999. He holds a 

BSc in Information Technology.

Deb O’Grady  

has 27 years  

experience in the 

Human Resources 

Development 

field. Her first 5 

years were in  

Retail, and she 

has been with 

CSC for 22 years. Deb has held various 

roles at the Business Unit and Corpo-

rate level that involved the design, 

development, implementation, and 

management of large-scale learning 
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role is Chief Learning Architect for 

the Global Learning & Management 

Development staff. Deb has an M.S. in 

Adult Education/Human Resources  

Development.

Second Life

Ben Machin and Deb O’Grady 
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2007

Emerging SOA Security Technologies, 
Standards and Challenges for the Federal 
Sector 
Andrew Wilson 

Architecture Blueprint for Leveraging 
Identity Federation 
Søren Thygesen Gjesse

Distributed Development Solutions 
Henry Liang

An Evaluation of SOA Frameworks 
Ramakrishna Raju

RIA Flex and J2EE 
David Lowe

Using the ESB with e4 
Enrique Riesgo Canal

Enterprise Digital Dashboards as Rich  
Internet Applications 
Sidney Shek

Collaborative Document Review 
Geoffrey Grabow

2006

Continuous Warfighter Identification 
Daniel Munyan

Pricing and Revenue Optimization  
Intelligence 
Patricia Marthi

Creating Targeted Security Environments 
Mary Walker

Multimedia Mining 
Doron Shalvi

Supply Chain RFID for ERP 
Jonathan Gregory

Ruby on Rails 
Marcus Vorwaller

Infrastructure and the Future Enterprise 
Kenneth Betts

Wi-Max 
Carl Wu

Innovation Frameworks 
Pascal Gambardella

2005

DORIAN — Detail-Oriented Rules  
Identification and Analysis Network 
George Marvin

Mapping the Information Landscape — 
Topic Map Technology 
Paul Lerke

Open Source Exploitation 
John Hancock

Open Source MySQL Evaluation 
Philip Czachorowski

RFID Security 
Peter Rehäußer

The XQuery Revolution 
Progress Mtshali

2004

Adding Meaning to the Web 
Edward Luczak

Applications of Web Mining 
Laurence Lock Lee

Automating High Integrity Security  
Configuration Management and Control 
Aleks Lubiejewski

Disconnected Wireless Database — 
Working Outside the Bubble 
David Dossett

Exploring Identity Management 
David Lewis

mCard Concept 
Michael Kinder

Web Acceleration and Network Delivery 
David Stringfellow

2003

Embedded Linux as a Mobile Interactive 
Platform 
Robert Donnelly

Enabling Collaborative Product Design 
Via Agent Technology 
Michael Bauer

Integrated Reasoning Engine 
Robert Hickman

Reducing the Cost of Software  
Maintenance Through Self-Healing  
Software Systems 
Jed Higgins

Using Enterprise JavaBeans in  
Engineering Environments 
James Bosco

Web Services Security 
Michael Mosher

2002

Electronic Currency? Show Me the  
e-Money 
Will Tremain

LDAPExplorer 
Dieter Gerdemann

Technologies for Personal and Peer-to-
Peer Knowledge Management 
Eric Tsui

2001

A Thin-Client Distributed Architecture 
Using XML and SOAP 
Rin Saunders

Bluetooth Wireless Technology 
John Johnson

Digital Pulse Wireless 
John Angell

Encryption Algorithms and Practical 
Business Application 
John Kahanek

Enterprise Personnel Meta-Directory 
William Nunes

Evaluation of CYC 
Roland Sanguino

Internet Electronic Data Interchange 
(EDI) 
Patricia Humphris

Investigation of Web-Based Collective 
Training System Technologies 
David MacLuskie

J2EE Integration Blueprint 
Andrew Boyd

Mass Deployment of Linux in the  
Enterprise 
Robert Romero

Mixed Initiative Agent-Based Systems 
James Skinner

Practical Application of Distributed  
Processing 
Andi Thomas

2000

BRAINWARE — Artificial Intelligence- 
Based Search Engine 
Jacques Auberson

Developing Robust Applications Using 
PHP3 
Blake Patterson

Evaluation of Freeware Development 
Environment for the Linux Operating 
System 
Kevin Hassett

Increasing Speed of Development for 
Windows CE Applications 
Rick Nornholm

Information Dialtone 
Richard Stillman

Intelligent Agent Technology Survey 
Charisse Sary

Internet Electronic Data Interchange 
(EDI) 
Felipe Puerto

IP Version 6: The New Internet Protocol 
Claude Doom

Linux and SAP R/3 
Dan McDaniel

Make WAP Work 
Eddy Quintelier

Network Management Research 
Evan Pfeiffer

Object Relational Database Management 
System (ORDBMS) 
Paul Palaniappan

Real-Time Data Rendering on the  
Internet 
Sheela Belur

Remote Computing — Mobile Users of 
VPN and PGP from Standard ISP Services 
Tony Reeves

The Inclusion of Information Portals  
into an Enterprise Data Warehouse  
Architecture 
Tony Bruno

Utopia80 
David MacLuskie

Web-Based Customer Care Support and 
Customer Self-Healing Technologies with 
Silknet and Motive 
Katy Morrison

Wireless Remote Secure Extranet Access 
for e-Commerce 
Dan Giacomelli

PAST CSC
GRANTS
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About CSC
The mission of CSC is to be a global leader in providing technology-enabled business 
solutions and services. 

With the broadest range of capabilities, CSC offers clients the solutions they need to 
manage complexity, focus on core businesses, collaborate with partners and clients and 
improve operations.

CSC makes a special point of understanding its clients and provides experts with 
real-world experience to work with them. CSC is vendor-independent, delivering  
solutions that best meet each client’s unique requirements.

For more than 49 years, clients in industries and governments worldwide have trusted 
CSC with their business process and information systems outsourcing, systems  
integration and consulting needs.

The company trades on the New York Stock Exchange under the symbol “CSC.”

About the Leading Edge Forum
As part of CSC’s Office of Innovation, the Leading Edge Forum (LEF) is a global  
community whose programs help participants realize business benefits from the use of 
advanced IT more rapidly.

LEF members work to spot key emerging business and technology trends before others,  
and identify specific practices for exploiting these trends for business advantage. Mem-
bers enjoy access to a global network of thought leaders and leading practitioners, and 
to a powerful body of research and field practices.

LEF programs provide CTOs and senior technologists the opportunity to explore the 
most pressing technology issues, examine proven state-of-the-art practices, and  
leverage CSC’s technology experts, alliance programs and events. LEF programs and 
reports are intended to provoke conversations in the marketplace about the potential 
for innovation in applying technology to help advance organizational performance. For 
more information about LEF programs, visit www.csc.com/lef.

The LEF Executive Programme is a premium, fee-based program that helps CIOs and 
senior business executives develop into next-generation leaders by using technology 
for competitive advantage in wholly new ways. Members direct the research agenda, 
interact with a network of world-class experts, and access topical conferences, study 
tours, information exchanges and advisory services. For more information about the 
LEF Executive Programme, visit lef.csc.com.

About the Artist
Terry DeVone Wilson 
“Portrait of a Spirit”

Pastel and conte crayon on paper 
Date: 2007 
Collection of the artist 
signed by the artist

Contact: twilson29@csc.com     703.645.0040

This piece is part of a series called Lettere d’amore, in which the artist 
captures the essence of a word by drawing and redrawing it, in a  
process he calls “personification,” until it reveals its true emotional 
essence. In Portrait of a Spirit, the word Spirit seems to show its soul.
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