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In 2010, the SEI celebrated a quarter century of leadership, excellence, and growth in software 
engineering. During our anniversary year, we took time to remember how, through DoD-sponsored 
research, the SEI had grown from its flagship methodology—the Capability Maturity Model 
Integration (CMMI)—to research advances in software product lines, strides in software architecture, 
and the establishment of CERT, the world’s best-known network and computer security program.

The Institute enjoyed a busy and productive 2010, despite the significant challenge of economic 
conditions worldwide. It was also a year of beginnings and, sadly, endings.

In September, we welcomed Douglas Schmidt to the staff as deputy director, research, and 
chief technology officer. Doug’s appointment further adds to our technology and research 
capabilities and is a concrete example of the efforts the SEI is taking to strengthen its focus 
on research and development.

In October, we were saddened by the death of Watts Humphrey, an engineering icon and SEI Fellow. 
Watts joined the Institute in the early years—in 1986—and became known as the “Father of Software 
Quality” for his work establishing the Software Capability Maturity Model, the basis of CMMI. His 
career and life were extraordinarily productive. His last book, Leadership, Teamwork, and Trust: 
Building a Competitive Software Capability, with co-author Jim Over, was published a few months 
after his death. We miss him. This report features a retrospective of Watts’ journey (see page 6). 

Elsewhere in the report, learn about the work we did in 2010 and accomplishments we marked.  
Here are just a few:

•  The SEI launched the CERT Resilience Management Model (CERT-RMM), helping 
organizations improve their ability to carry out their missions while facing a changing risk 
environment and potential disruptions (see page 8).

•  The SEI published the latest version of the Capability Maturity Model Integration—CMMI Version 
1.3, a model that is leaner and more efficient, with clearer high-maturity concepts (see page 12).

•  SEI researchers explored ways to strengthen agile practices by applying architecture 
principles—helping agile meet its potential to help reduce the footprint of traditional software 
offerings and move to providing continuous delivery of new or improved capabilities  
(see page 15).

•  SEI technical staff took their research to the field—and sky—as they explored tactical 
implications for service-oriented architecture (SOA): operating on a smartphone to access 
information from tactical assets such as unmanned aerial vehicles (UAVs) (see page 25).

With 25 years of accomplishments under our belt, we enter the current year with confidence  
and enthusiasm to pursue the growing opportunities and challenges in software engineering.  
We are committed to working collaboratively with the global software engineering community—
providing leadership where appropriate—and to driving the future of complex systems. We are 
working to enhance our research while continuing our excellence in transition and acquisition 
support. I am confident that with our talented, experienced team and your support, we will 
continue to have significant impact—for many years to come.

 
Sincerely,  
Paul D. Nielsen  
Director and CEO

MESSAGE FROM THE DIRECTOR
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Strategy

The SEI achieves its goals through technology innovation and transition. The SEI 
creates usable technologies, applies them to real problems, and amplifies their impact by 
accelerating broad adoption.

Areas of Work

The SEI technical program—created and carried out by world-recognized leaders in 
software engineering, security, and process management—consists of four technical 
programs. The SEI also conducts new research into emerging topics in software  
and systems engineering. 

Quality software that is produced on schedule 
and within budget is a critical component to 
U.S. defense systems, which is why the U.S. 
Department of Defense (DoD) established the SEI 
in 1984. Since then, the SEI has advanced software 
and systems engineering principles and practices, 
while serving as a national and international 
resource for the software and systems engineering 
communities. As an applied research and 
development center, the SEI brings immediate 
benefits to its research partners and long-term 
benefits to the software industry as a whole. 

Create

The SEI addresses significant 
and pervasive software engi-
neering problems by
•  motivating research 
•  innovating new technologies 
•  identifying and adding value 

to emerging or underused 
technologies 

•  improving and adapting 
existing solutions 

SEI technologies and solutions 
are suitable for application 
and transition to the software 
engineering community and to 
organizations that commission, 
build, use, or evolve systems 
that are dependent on software.  

The SEI partners with innovators 
and researchers to implement 
these activities.

Apply

The SEI applies and validates new 
and improved technologies and 
solutions in real-world government 
and commercial contexts. Applica-
tion and validation are required to 
prove effectiveness, applicability, 
and transition potential. Solutions 
and technologies are refined and 
extended as an intrinsic part of the 
application activities.
 
Government and commercial 
organizations directly benefit from 
these engagements. In addition, 
the experience gained by the SEI 
informs
•  the “Create” activities about 

real-world problems and further 
adjustments, technologies, and 
solutions that are needed

•   the “Amplify” activities about 
needed transition artifacts and 
strategies

 
The SEI works with early adopters 
to implement the “Apply” activities.

Amplify

The SEI works through the soft-
ware engineering community 
and organizations dependent on 
software to encourage and sup-
port the widespread adoption of 
new and improved technologies 
and solutions through
•  advocacy
•  books and publications
•  certifications
•  courses
•  leadership in professional 

organizations
•  licenses for use and delivery
•  web-based communication and 

dissemination

The SEI accelerates the adop-
tion and impact of software 
engineering improvements. 
 
The SEI engages directly with 
the community and through its 
partners to amplify its work.

Operated by Carnegie Mellon University—a global 
research university recognized worldwide for its 
world-class arts and technology programs—the 
SEI operates at the leading edge of technical 
innovation. The SEI’s core purpose is to help 
organizations improve their capabilities and to 
develop or acquire the right software, defect free, 
on time, and on budget, every time.  
 
The SEI offers solutions to customers in the  
areas of
• Acquisition • Security
• Process Management • Software Development
• Risk • System Design

The SEI’s technical focus areas, together with 
its outreach activities, are aimed at meeting the 
defined software engineering needs of the DoD. 
Within these areas of work, the SEI collaborates 
with defense, government, industry, and academic 
institutions to continuously improve software-
intensive systems. The SEI’s body of work in 
technical and management practices is focused 
on developing software right the first time, 
which results not only in higher quality, but also 
predictable and improved schedule and cost. 

AMPLIFY

CREATE

APPLY
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SEI Partners with IEEE Software Magazine to 
Present SATURN 2010 Conference
In 2010, the SEI collaborated with IEEE Software 
magazine to host the sixth annual SEI Architecture 
Technology User Network (SATURN) Conference 
in Minneapolis. The SATURN Conference provides a 
forum for software and systems professionals at all levels 
to meet, share ideas and experiences, network, and learn 
about new and existing technologies.

“The collaboration with our colleagues at IEEE Software 
added an extraordinary dynamic to this year’s SATURN 
Conference, including the addition of new elements and 
exceptional talks by IEEE speakers Philipe Kruchten 
and Linda Rising,” said Ipek Ozkaya, SATURN 2010 
Conference chair. 

Among the new elements was the first-ever SATURN 
Awards, sponsored by IEEE Software. The SATURN 
Awards honored two outstanding presenters for their 
contributions to architecture-centric practices. Recipients 
of the awards were selected by attendee vote. 
 

Researching Resilience Measurement 
and Analysis 

The SEI is currently researching resilience measurement 
and analysis using the CERT Resilience Management 
Model V1.0 (CERT-RMM) as the foundation for 
the project. Measurement involves transforming 
management decisions, such as strategic direction and 
policy, into action and measuring the performance of 
that action. As organizations strive to improve their 
ability to effectively manage operational resilience, it 
is essential that they have an approach for determining 
what measures best inform the extent to which they 
are meeting their performance objectives. Operational 
resilience comprises the disciplines of security, business 
continuity, and aspects of IT operations. 
 
Meaningful measurement occurs in a context, so this 
research project is further defined by exploring, deriving, 
and defining example measures within the context of 

selected ecosystems, which are collections of process 
areas that are required to meet a specific objective. This 
research is also informed by measurement challenges 
arising in ongoing customer engagements, results from 
CERT-RMM appraisals, and insights gained from CERT-
RMM Users Group participants. 

Following the conference, representatives from 
IEEE Software and the SEI selected six presenters to 
submit papers on the topics of their presentations for 
consideration for publication in the January/February 
2011 issue. 

“We are thrilled to have had IEEE Software as a partner 
for the SATURN 2010 Conference and have already 
begun planning our collaboration for the SATURN 2011 
Conference,” said Ozkaya.

The SEI is researching resilience 
measurement and analysis as a 
way of improving the ability of 
organizations to manage their 
operational resilience. 

The SEI’s SATURN 
Conference began a 
collaboration with IEEE 
Software in 2010 that 
added new elements to 
the annual conference. 
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Smart Grid Maturity Model V1.1 Released
Energy and environmental demands are changing. To 
meet the new energy reality, the nation’s power grid must 
be made more secure, reliable, efficient, affordable, and 
interoperable. The SEI’s smart grid initiative, part of a 
public-private partnership with government and industry, 
addresses cybersecurity, architecture, interoperability, 
and other challenges of modernizing the country’s aging 
power grid.

In 2009, the SEI became the independent steward of 
the Smart Grid Maturity Model (SGMM). Utilities can 
use this management tool to understand their current 
smart grid deployment and capabilities, as well as 
plan for future smart grid implementation. Almost 100 
utilities worldwide have participated in the model as of 
December 2010.

Successful Technical Mentoring Modules 
Offered Online 

With the SEI’s help in 2009, US-CERT launched Technical 
Mentoring (TM) to rapidly educate its technical staff on 
the latest cybersecurity tools, techniques, intruder attacks, 
and best practices. The program set ambitious goals and 
anticipated the need to scale the training so that it could 
be made available to a large audience. With this goal in 
mind, the team delivered each session in a classroom 
environment and also recorded it so it could be posted in 
the CERT Virtual Training Environment (VTE) for on-
demand access. The planning paid off. The demand was 
so high for these classes that there was often a waiting list. 
According to Damon Morda, the SEI’s TM project lead, 
“Moving the modules to the VTE made the information 
available to students at their convenience from any 
computer with internet access. Even students who attend 
the live sessions can benefit: they can use the VTE courses 
as a refresher to reinforce what they learned.” 

The VTE sessions feature video, audio, transcripts, 
demos, and interactive labs from the live sessions—
making the online experience rich and comparable to 
being in a classroom. These labs, accessed through a 
web browser, emulate real networks and add a real-
life component to the training; students can use them 
as a sandbox—a safe place to practice the tools and 
techniques taught in the lecture.

These modules offer other benefits too. In a recently 
conducted survey, TM students cited convenience as the 
main reason they like the CERT VTE. Beverly Faulk, 
TM project lead at US-CERT, sums it up this way: “In 
addition to helping us save money in travel costs and 
time away from the office, the VTE modules leverage 
the expertise and efforts of SEI staff by making the 
material available 24/7 to our employees. They can view 
a module anytime and then review parts of it over and 
over to really learn the content.” Because US-CERT sees 
great value in this effort, TM is being integrated into its 
staff training plans. 

The TM program is designed to help those in 
cybersecurity defense detect, analyze, and respond to 
increasingly sophisticated cyber threats while meeting 
regulatory requirements. Topics in 2010 included 
incident handling, vulnerability analysis, insider threats, 
and malware analysis. In 2011, 12 new TM modules are 
planned on topics such as analyzing common network 
protocols, reverse engineering, performing analysis on 
document-based malware, and using advanced SiLK 
tools for network analysis. All of these modules will 
be added to the VTE TM library to form a rich set of 
online learning materials that can allow US-CERT to 
train its staff more quickly and more cost-effectively 
than ever before.

In September 2010, the SEI released Smart Grid Maturity 
Model: Model Definition Version 1.1. This is the core 
of the SGMM suite of products, which is available for 
download at http://www.sei.cmu.edu/smartgrid. 

The SEI Smart Grid initiative 
addresses cybersecurity, 
architecture, interoperability, 
and other challenges of 
modernizing the power grid. 
The Smart Grid Maturity 
Model is the centerpiece of 
the initiative. 
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1927
Watts Humphrey is born on July 4th in 
Battle Creek, Michigan. 

 
1944
After being diagnosed with dyslexia and 
failing first grade, Humphrey graduates 
valedictorian of his high school. In 1944  
he enlists in the U.S. Navy where he is  
initially trained to be a radio gunner.  
Later he is trained to take Morse code  
and once again, he earns top marks.

1953
Humphrey begins work at Sylvania in 
Boston where he was put in charge 
of a small engineering group design-
ing circuits.

1959
Humphrey begins work at IBM 
where he initially starts working in 
hardware, as a computer designer 
and architect. He transitions into 
software and becomes the director 
of programming and vice-president 
of technical development where he 

Father of Software Quality, Watts Humphrey, Dies at 83  
Watts Humphrey, founder of the Software Process Program at the 
Software Engineering Institute and recipient of the National Medal of 
Technology, died October 28, 2010, at his home in Sarasota, Florida.  
He was 83.

“Watts Humphrey was one of the icons of software engineering—one of 
a handful of engineers like Barry Boehm, Fred Brooks, and Vic Basili 
who have helped define this young field,” said SEI director and CEO 
Paul Nielsen. “Watts brought engineering to software engineering. His 
work has had immeasurable impact on the global software community, 
tirelessly urging the community to emphasize quality, measurement,  
and performance.”

Known as the “Father of Software Quality,” Humphrey dedicated the 
majority of his career to addressing problems in software development 
including schedule delays, cost increases, performance problems, 
and defects. Humphrey joined the SEI in 1986, after making what 
he described as an “outrageous commitment to change the world of 
software engineering.”

 “As the pioneering innovator behind several important software 
development processes, Humphrey more than met his promise to 
change the world of software engineering. His contributions go well 
beyond methodology and the many awards and accolades he received. 
For decades, his work inspired software engineers and his colleagues 
and friends worldwide. His warmth, energy, great spirit, and dedication 
will be missed by all of us at Carnegie Mellon,” said Jared L. Cohon, 
president of Carnegie Mellon University.

After serving in the United States Navy, Humphrey earned a bachelor’s 
degree in physics at the University of Chicago. He then completed a 
master’s degree in physics from the Illinois Institute of Technology (IIT) 
and an MBA degree from the University of Chicago.

Master of Software Assurance Curriculum
In 2010, CERT developed the Master of Software 
Assurance (MSwA) Reference Curriculum, the first 
curriculum focused on assuring the functionality, 
dependability, and security of software and systems. 
Sponsored by the Department of Homeland Security, 
this curriculum addresses the growing need for 
skilled software assurance professionals. 

The MSwA curriculum provides guidelines 
for a well-rounded education on key assurance 
topics, including assurance across life cycles, risk 
management, assurance assessment, assurance 
management, system security assurance, system 
functionality assurance, and system operational 
assurance. The curriculum can be used to create a 
standalone MSwA degree program or an MSwA 
track within existing software engineering or 
computer science master’s degree programs.

Led by senior researcher Nancy Mead, CERT staff 
collaborated with educators from Embry-Riddle 
Aeronautical University, Monmouth University, and 
Stevens Institute of Technology on this curriculum. 

Educational institutions have begun incorporating 
the curriculum into their offerings. Stevens 
Institute of Technology now offers a master’s 
degree concentration in software assurance. Other 
universities are also working to implement the 
curriculum. 

The IEEE Computer Society recognizes this 
curriculum recommendation as appropriate for a 
master’s program in software assurance.

supervises 4,000 software profes-
sionals across 15 laboratories and 
seven countries. This transition 
from hardware to software 
management and the challenges 
Humphrey faced become yet an-
other catalyst for his research into 
the field of knowledge work.
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1986  
Humphrey joins the 
Carnegie Mellon 
Software Engineer-
ing Institute after 
making what he 
describes as 
an “outrageous 
commitment” to 
change the world of 
software engineer-
ing by developing 
sound management 
principles.

1989 
Humphrey authors 
the book Managing 
the Software Process, 
the first installment 
in Addison-Wesley’s 
SEI Series in Soft-
ware Engineering. 

1993
The SEI releases the 
Personal Software 
Process (PSP) meth-
odology, developed 
by Humphrey, which 
teaches individual 
software engineers 
the skills they need 
to track their own 
work, adhere to 
plans, and develop 
defect-free software. 
 
 
1994
Humphrey authors 
the book A Discipline 
for Software Engi-
neering.

1996 
The SEI releases the Team Software 
Process (TSP) methodology, devel-
oped by Humphrey, which enables 
PSP-trained engineering groups  
to apply integrated team concepts  
to the development of software- 
intensive systems, yielding improved 
productivity, lower costs, and improved 
time to market. 
 
Humphrey authors the books Manag-
ing Technical People: Innovation, 
Teamwork, and the Software Process 
and Introduction to the Personal 
Software Process (PSP).

1999 
Humphrey authors  
the book Introduction 
to the Team Software 
Process.

2001 
Humphrey authors 
the book Winning 
with Software: An 
Executive Strategy.

2005  
At a ceremony in 
the White House, 
President George 
W. Bush awards 
Humphrey the 
National Medal of 
Technology for his 
work in the field of 
software engineering. 
Humphrey authors 
the books PSP: A 
Self-Improvement 
Process for Software 
Engineers and 
TSP: Leading a 
Development Team.

2009  
The Association for 
Computing Machinery 
(ACM) names Humphrey 
an ACM Fellow, its 
most prestigious 
member category, for 
his contributions to 
improving the software 
engineering process. 
 
 
 
2010 
Humphrey authors his 
12th book, Reflections 
on Management: How to 
Manage Your Software 
Projects, Your Teams, 
Your Boss, and Yourself.

He arrived at the SEI after working for nearly three decades 
at IBM where, as director of programming and vice-president 
of technical development, he supervised 4,000 software 
professionals spread across 15 laboratories in seven countries. 

At the SEI, Humphrey established the Software Process 
Program, led development of the Software Capability Maturity 
Model, and introduced the Software Process Assessment and 
Software Capability Evaluation methods. These later became 
the basis for the development of the Capability Maturity Model 
Integration (CMMI), a framework of software engineering best 
practices that has been adopted by thousands of organizations 
across the globe. 

Anita Carleton, director of the SEI’s Software Engineering 
Process Management (SEPM) Program, said Humphrey’s 
passion for his work influenced her decision to come to the SEI. 

“He was a wonderful leader and a wonderful man. He set forth 
an energizing goal and an inspiring mission that we all wanted 
to be a part of,” said Carleton.

After being named the first SEI Fellow—an honor given to 
individuals who have made an outstanding commitment to the 
work of the SEI—Humphrey focused on the development of 
the Team Software Process (TSP), an approach that teaches 
software engineers the skills they need to make and track plans 
and produce high-quality software. TSP has been adopted 
by leading software organizations across the globe including 
Adobe, Intuit, and Oracle.

For his work in software engineering, Humphrey was awarded 
the 2003 National Medal of Technology which he received 
from President George W. Bush in a special ceremony at the 
White House in 2005. Humphrey was the author of 12 books on 
software engineering and hundreds of technical reports, journal 
articles, and columns. 
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CERT Resilience Management Model Helps 
Companies Predict Performance Under Stress 
What can the popular Slinky spring toy teach us about 
resilience? The Slinky simply and elegantly illustrates 
the fundamental concept of resilience: the ability to 
return to a normal operating condition after being pushed 
to an operational limit. Stretched beyond its operational 
limit, a Slinky can no longer function as intended. Like 
a Slinky, organizations today are stretched by challenges 
that include security breaches, natural disasters, and 
equipment failures. As challenges and risks evolve and 
multiply, it is more critical than ever for companies to 
know their operational limits and be able to recover from 
incidents that stretch them to capacity and beyond. 

The SEI’s CERT Resilience Management Model 
(CERT-RMM) is helping organizations improve 
their ability to carry out their missions while 
facing a changing risk environment and potential 
disruptions. “The driver for building RMM was 
to give organizations a better way to express and 
predict their competency—to give them more control 
over their destiny in rough times,” says Richard 
Caralli, technical manager of the Resilient Enterprise 
Management team in the SEI CERT Program. 

CERT-RMM establishes an organization’s resilience 
management system: a collection of essential capabilities 
that the organization performs to ensure that its important 
assets (technology, information, facilities, and people) 
stay productive in supporting business processes and 
services. The model provides guidance for measuring 
the current competency of essential capabilities, setting 
improvement targets, and establishing plans and actions 
to close any identified gaps. 

Caralli notes that the word “model” might bring to 
mind the SEI’s well known Capability Maturity Model 
Integration (CMMI). Although CERT-RMM indeed 
uses the CMMI architecture for ease of adoption, he 
points out that “as a capability model, CERT-RMM 
allows for improvements by process, so there isn’t an 
aggregation of processes or a prescriptive path through 
the processes.” This means that users can adopt CERT-
RMM process area by process area or even specific 
practice by specific practice (within selected process 
areas) according to their own needs.

More than 1,000 people have downloaded the CERT 
Resilience Management Model materials—a set of 
publicly available tools that includes the current model, 
previous drafts, and the Code of Practice Crosswalk, 
which describes the connection between the model 
and practices commonly used by organizations in 
their information security, business continuity, and IT 
operations departments. Training is also under way: 
Since its first offering of the Introduction to the CERT 
Resilience Management Model course in 2009, the SEI 
has trained 127 people in the fundamentals of CERT-
RMM. The SEI is also working with several organizations 
around the world to incorporate CERT-RMM activities 
into their normal business routines.

These arrangements range from appraisals to CERT-RMM 
training tailored to an organization’s specific needs. Early 
research in measuring operational resilience is producing 
promising results to aid decision makers in making better-
informed investment decisions.

More and more companies and organizations are realizing 
the importance of resilience management, and the CERT-
RMM community continues to grow. As the CERT 
Resilience Management Model book puts it, CERT-RMM 
is helping these organizations become better Slinkys.

The Carnegie Mellon Software Engineering 
Institute (SEI) was established by the U.S. 
Department of Defense in 1984.25
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Richard Caralli 

“The driver for building RMM 
was to give organizations a 
better way to express and 
predict their competency—to 
give them more control over 
their destiny in rough times.”

In 1987, the SEI published the first technical reports describing the Capability 
Maturity Model (CMM) for Software and a methodology for assessing the 
process maturity of defense contractors.25
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Alan Willett

“TSP requires that the team is 
responsible for schedule and 
quality. The team exceeded 
its expectations as well as 
management’s.” 

At the urging of the Defense Advanced Research Projects Agency (DARPA) in 
1988, the SEI created the first computer emergency response team after an 
internet worm crippled 10 percent of computers on the internet.25

Photos courtesy of Beckman Coulter
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TSP Gives Team Immediate Results,  
Long-Term Benefits
Tim Lancaster, a staff software engineer with Beckman 
Coulter, recently worked as part of a team of engineers 
on a high-pressure, high-profile project that involved 
the simultaneous management of a large number of 
challenges, including multiple geographies and multiple 
disciplines. Beckman Coulter, based in Brea, California, 
manufactures and markets biomedical testing instrument 
systems, tests, and supplies. Given the nature of the 
team’s work, it is regulated by the U.S. Food & Drug 
Administration. 

“We, as a team, had a vision for the type of process 
enhancement we wanted to build. We needed something 
that was going to give us immediate improvements. 
There are a large number of process options out there, 
but we needed something that would work out of the 
box and allow us to customize it over time,” explained 
Lancaster, who works in Beckman Coulter’s research 
and development group. In March 2009, Lancaster’s 
team piloted the SEI’s Team Software Process (TSP), 
an approach that teaches software developers the skills 
they need to make and track plans and produce higher-
quality products. Groups of developers use TSP to apply 
integrated team concepts to the engineering of software-
intensive systems. TSP builds upon the Personal 
Software Process, which teaches individual software 
developers how to track and manage high-quality 
software development work. 

“We could see immediate improvement in our ability 
to work as a team and the initial quality of the software 
produced,” Lancaster explained. After implementing 
TSP, the team had better visibility at the detailed, task 
level into what it was trying to accomplish, how that 
workload was balanced across team members, and the 
team’s progress against the plan. 

Those immediate results led to long-term benefits. 
Lancaster said his team began hitting all of its milestones 
more consistently, and the software that it produced 
remained of high quality. 

The team of approximately 15 engineers did face some 
challenges implementing TSP, chief among them the 
cultural shift necessary at the personal, team, and 
organizational levels. 

Alan Willett of the SEI’s TSP team said that for TSP to 
be successful in an organization, it’s important to have 
the support of the entire organization, which helped 
Lancaster’s team address the challenges.  
 
“TSP requires that the team is responsible for schedule 
and quality,” said Willet. “The team exceeded its 
expectations as well as management’s.”

Lancaster said another challenge the team faced was 
learning a new way to plan and execute programs, and 
track its time. As with any long-term change, after the 
team’s early wins, it became a challenge to maintain the 
same level of early intensity. 

Most surprising to Lancaster was the way that TSP 
helped change team dynamics in a positive manner. 

“I would expect to continue to use it on future projects 
that I am involved in,” Lancaster said. 

Addison-Wesley began publication of the SEI Series in Software 
Engineering in 1989. Today the series consists of more than 50 
books on a wide range of software engineering topics.25
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With Help from Community Collaborators, 
CMMI V1.3 Brings Clarity to High Maturity
The latest version of the Capability Maturity Model 
Integration—CMMI Version 1.3—released in October 
2010, is no small milestone. The SEI revised the model 
over an 18-month period with the help of many experts 
from the CMMI community, resulting in a model that 
is leaner and more efficient, with clearer high-maturity 
concepts.

“The CMMI Model Team worked closely with CMMI 
users in government and industry to incorporate changes 
that brought greater harmonization to the Development, 
Acquisition, and Services models and linked them more 
closely,” said Paul Nielsen, SEI director and CEO. 
The SEI engaged industry, government, and academic 
organizations as collaborators on the new version, which 
includes improvements to the entire product suite: 
CMMI for Development, CMMI for Acquisition, and 
CMMI for Services.

“One of the biggest challenges for CMMI V1.3 was 
the clarification of high maturity,” said M. Lynn Penn, 
director, Process Management, Lockheed Martin 
Information Systems & Global Solutions, and CMMI 
V1.3 Industry and High Maturity Team lead. “CMMI 
V1.3 gave us the opportunity to establish explicit high 
maturity requirements based on the experience and input 
from industry contributors.”

Lisa Ming, a senior principal electrical engineer with 
BAE Systems in Nashua, New Hampshire, and a 
member of the SCAMPI Upgrade Team, added, “It was 
important to clarify the high maturity process areas as 
this was the area most often misunderstood and poorly 
implemented.” 

Over the lifetime of the CMMI V1.3 project, more 
than 100 community collaborators from more than 
40 organizations all over the world contributed to the 
development of the new model, meeting regularly at the 
SEI’s Pittsburgh, Pennsylvania, and Arlington, Virginia, 
offices and collaborating as a distributed team to capture 
the nuances of important concepts.

Many of the collaborators represented organizations that 
are also SEI Partners—organizations licensed by the SEI 
as providers of official SEI services. “Our Partners teach 
CMMI and conduct appraisals in their work, so they are 
aware of the needs and challenges facing CMMI users,” 
said Lisa Masciantonio, manager of the SEI Partner 
Network. “By involving Partners, we gained insight into 
how users apply the model in real-world situations.”

CMMI has long been praised by organizations that 
have used CMMI to improve their productivity, time to 
delivery, and adherence to budget. Current economic 
conditions underscore the value of process improvement 
efforts. In recent reports to the SEI, organizations 
have noted some specific benefits of using CMMI, 
including a 5 percent boost in on-time deliverables, a 
19.2 percent improvement in estimation and execution 
of schedule, and defect discovery and repair savings 
mitigating a potential 5 to 6.5 months in schedule delay. 
CMMI Version 1.3 comes at a time when organizations 
worldwide are examining the way they work and striving 
to make the most of their effort. 

“With the V1.3 improvements, we have a framework 
for enterprise-wide performance enhancements for both 
technical and business practices,” said Mike Phillips, 
CMMI program manager at the SEI.

 

In 1991, the SEI published Version 1.0 of the CMM for Software (SW-CMM). More than 30,000 people 
were eventually trained in the principles and techniques of CMM, and more than 2,400 organizations were 
assessed on the five-level CMM scale. The SW-CMM was upgraded to CMM Integration (CMMI) in 2000.25
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Lisa Masciantonio  

“By involving Partners, we 
gained insight into how users 
apply the model in real-world 
situations.” 

The SEI introduced in 1993 the SEI Personal Software Process (PSP) 
methodology, by which individual software engineers use disciplined, 
repeatable practices to produce software. 25

Mike Phillips 

“With the V1.3 improvements, 
we have a framework for 
enterprise-wide performance 
enhancements for both technical 
and business practices.” 

Photo courtesy of Lockheed Martin 
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Ipek Ozkaya

“The concrete benefit of 
having real options involves 
the tradeoff between ‘Do 
nothing, possibly spend a lot 
later and do just a little, later 
spend less.’”

The 1993 Practitioner’s Handbook for Real-Time Analysis: Guide to Rate Monotonic Analysis (RMA) 
for Real-Time Systems describes the use of RMA techniques, which became widely adopted and 
were credited with helping NASA restart the Mars Pathfinder in 1998 after a system shutdown.25

Nanette Brown

“End users demand 
enhancement agility, the ability 
to keep adjusting a product to 
emerging needs through the 
addition of new features.”
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Architectural Agility: Working to Strengthen 
Agile Practices
Today’s software users want new features quickly—
as soon as the need for them arises. In response, SEI 
researchers are exploring ways to reduce the footprint 
of traditional software offerings and move to providing 
continuous delivery of new or improved capabilities. 
Nanette Brown, Robert Nord, and Ipek Ozkaya are 
working to strengthen agile practices by applying 
architecture principles. In the context of agile release 
planning, informed anticipation with just enough 
architecting can help bring the right balance of agility, 
innovation, and speed on the one hand, and system 
governance, flexibility, and planning for future needs on 
the other.

“End users demand enhancement agility, the ability to 
keep adjusting a product to emerging needs through the 
addition of new features,” said Brown. In contrast to 
traditional methodologies, agile software development 
methods focus on delivering observable benefits, early 
and often, to the end user through working software. 
“What’s often overlooked is the crucial role of 
architecture in keeping products viable as they undergo 
enhancements.”

In the agile approach, functional user stories illustrate 
that particular capabilities are required. “These collected 
stories are prioritized by end-user need,” said Nord. “But 
almost every story has an impact on upcoming stories. 
So optimizing value to the user requires teams to look 
ahead and anticipate future needs.” 

Stories also have dependencies upon the architectural 
elements of the system. For example, effective 
architecture can ensure that adding a particular capability 
won’t hinder the performance of a future capability. 
The ability to identify and analyze these dependencies 
and address them during development is what the SEI 
team calls architectural agility. This approach allows 
for benefits derived from architectural activity to 
be allocated either to the current release or to future 
releases. 

With engagement of the just-in-time model, delivery 
of features is not delayed pending the completion of 
exhaustive requirements and design activities and 
reviews. Concurrently, architectural agility maintains 
steady focus on continuing architectural evolution to 
support emerging features. 

Architectural agility requires just enough anticipation. 
Such architectural anticipation must be informed, a state 
achievable through certain tools—dependency analysis, 
real options analysis, and technical debt management.

After a development team selects capabilities to develop 
within each iteration, it then identifies the architectural 
elements it must implement to support them. The 
team also considers non-functional requirements, 
such as modifiability and security, and requirements 
of stakeholders beyond the user category. Through 
such dependency analysis, the development team can 
prioritize and schedule work within a release.

Real option analysis examines how taking a certain 
action today provides an option for action in the future. 
A higher level of uncertainty provides a greater reason 
to defer decisions. Thus, the agile community has 
incorporated the concept of real options in separating 
immediate concerns from those that can wait.

In addition to identifying dependencies within a given 
release, architectural agility also requires understanding 
the deliberate shortcuts taken to achieve high-priority 
functionality. These shortcuts must be revisited at each 
iteration, as they often incur technical debt—a need for 
extra effort later. 

“The cost and benefit tradeoff is often misrepresented 
as a choice between doing nothing and spending a lot 
of time on something you may not need,” explained 
Ozkaya. “The concrete benefit of having real options 
involves the tradeoff between ‘Do nothing, possibly 
spend a lot later’ and ‘Do just a little, later spend less.’”

The 1994 technical report, An Introduction to Software Architecture, by David Garlan and Mary Shaw, 
described the design problems inherent in large systems and provided an introduction to the emerging 
field of software architecture. This soon became a major focus area for the SEI.
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After a development team selects capabilities to develop 
within each iteration, it then identifies the architectural 
elements it must implement to support them. 

25
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Experiments Show Value of Service-Oriented 
Computing and Smartphone Technology for 
Situational Awareness

A ground patrol in a war zone has just learned that a 
roadside bomb detonated near a Stryker armored vehicle 
that was on a resupply mission to an outpost—wounding 
four warfighters, two critically. The patrol sets out to reach 
the Stryker and its crew, knowing that it must efficiently 
cross unfamiliar terrain and pass near several villages. 
They want to keep away from main roads to avoid ambush 
and roadside bombs. They know that information about the 
area may be available from electronic data sources, and 
updates on enemy activity can be accessed from several 
sensor devices. 

Ed Morris, one of the SEI researchers who investigated 
the technology issues embedded in this scenario, pointed 
out that the “military needs some strategy that simplifies 
the connections for interoperability between sensors and 
mobile, handheld devices in tactical environments.” 

“We know that service-oriented computing, in the 
service-oriented architecture paradigm [SOAP], provides 
a standardized interface for the exchange of information,” 
Morris continued. “But can SOA work on a smartphone in 
an environment where network bandwidth and availability 
are limited?”

The SEI team implemented a series of prototypes to test the 
viability of using service-orientation (via SOAP-based web 
services) and mobile handheld technologies (Android) to 
access information from tactical assets, including unmanned 
aerial vehicles (UAVs), and to use this information to 
enhance the situational awareness of warfighters.

The team developed prototypes in the SEI RTSS Concept 
Lab in Pittsburgh and tested them in field experiments at 
the USSOCOM-NPS Field Experimentation Cooperative 
Capabilities Based Experimentation (CBE) lab at Camp 
Roberts, California, during May and August 2010.

Through those experiments, the SEI researchers— 
Morris, William Anderson, Dan Plakosh, Joseph Seibel, 
and Soumya Simanta—found that a subset of SOA  
(using SOAP) is viable in tactical environments and  
that smartphones provide a sophisticated software 
development platform.

They analyzed the performance of secure (256-bit AES 
encryption) video feeds using SOAP-based messaging 
displayed on the smartphone, finding it to be comparable 
visually to video feeds displayed on standard desktop 
machines. Simanta pointed out two caveats: The use of 
SOAP leads to large message sizes that may be problematic 
in networks with highly constrained bandwidth; and to make 
SOA practical, the SEI team made atypical SOA choices, 
including the use of UDP as a transport layer protocol rather 
than the more common TCP/HTTP combination. 

In addition, modern smartphones exceeded the team’s 
expectations—they can be roughly as powerful as a circa 
2000 desktop machine and provide a sophisticated software 
development platform. 

Finally, the experiments identified other engineering 
questions to consider in follow-on work, including improving 
performance through support of on-demand messaging and 
implementing a reliability layer.

SEI research into service-oriented computing on handheld 
devices in resource-poor environments can aid others in 
addition to warfighters. “Cities and ports may have many 
sensors for radiation detection,” Morris explained. “First 
responders to a radiation leak scene could carry smartphones 
to access data from those sensors. Or in the aftermath of 
an earthquake, hurricane, flood, or some other natural 
disaster, the many agencies responding must be able to share 
information accessed from many different types of sensors.”

In 1996, the SEI Team Software Process (TSP) methodology was introduced. This methodology enables 
PSP-trained engineering groups to apply integrated team concepts to the development of software-intensive 
systems, yielding improved productivity, lower costs, and improved time to market.25
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Ed Morris

“We know that service-oriented 
computing, in the service-oriented 
architecture paradigm, provides 
a standardized interface for the 
exchange of information. But can 
SOA work on a smartphone in 
an environment where network 
bandwidth and availability are 
limited?”

The Capability Maturity Model Integration (CMMI) project was initiated in 1997 by 
the DoD to establish a framework to accommodate current and future models and 
bring the CMM approach into line with international industry standards.25

RTSS Concept Lab 

RTSS is the SEI’s Research, 
Technology, and System 
Solutions Program. RTSS 
established and runs the 
Concept Lab to encourage the 
development of engineering 
prototypes that further 
understanding of new system 
capabilities and help explain 
these capabilities to SEI 
stakeholders.
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Looking Forward: An SEI Innovation Center 

Global industry and academia drive R&D and innovation 
in areas of great need to the Department of Defense 
(DoD) and the Intelligence Community (IC) for operating 
in cyberspace, but the current state of DoD and IC 
information technology architectures, applications, 
services, and development approaches inhibits the timely 
and seamless incorporation of research and innovation. 
As the government continues to migrate from proprietary, 
mission-specific, hardware-centric systems to open, 
flexible, software-centric architectures, a broad set of needs 
has emerged to accelerate the adoption of innovation.

In pursuit of accelerating innovation, key questions arise: 
Is acceleration possible, and if so, how? What could help 
the DoD and the IC expeditiously transition and integrate 
rapidly developing research and innovation into both 
unclassified and highly classified environments? What 
is needed to facilitate this connection between the needs 
and opportunities presented by the DoD and the IC, and the 
new technological innovations presented by industry 
and academia?

“An SEI Innovation Center could perform accessible 
and unclassified R&D and support rapid prototyping 
and transition activities as needed,” said Terry Roberts, 
SEI executive director, Acquisition Support Program/
Interagency and Cyber. “Such a center focused on fast-
tracking new technologies and products would address key 
needs of the DoD and IC.” 

Those needs include
•  capabilities for maintaining high levels of cyber 

performance, security, standards, and assurance for 
interoperable IT architectures, applications, and 
services

•  scalable processing of high volumes of incoming 
data (including network data, imagery, video, and 
other intelligence information)

•  assured, scalable, and extensible data storage and 
processing architectures

•  data integration and interoperability, including 
global search and discovery mechanisms and fused 
situational-awareness information

•  phased analytic processing across multiple massive-
scale data sets and feeds

•  usable information systems that allow analysts 
and operators to focus on mission rather than the 
mechanics of accessing and viewing information

The SEI and Carnegie Mellon University have finalized 
initial sponsorship with a leading defense agency for the 
creation of a innovation center Concept of Operations 
(CONOPS). The CONOPS will be flexible and scalable, 
expanding as appropriate to include several DoD and 
IC agencies, and will collaborate with other innovative 
academicians and industry participants. Co-located with 
Carnegie Mellon, a nationally recognized technology 
pioneer with world-class programs in computer science, 
engineering, and cybersecurity, the SEI is well positioned 
to establish a center that is
•  aligned with the SEI, a mature DoD federally funded 

research and development center and a trusted  
third-party institute

•  organized to provide a creative outreach mechanism 
to industry

•  created as an unclassified facility to advance and 
transition innovation between academia and industry 
to provide direct impact on DoD/IC problems

•  approached incrementally with a few critical initiatives 
that allow the center to evolve and become more 
effective and efficient in meeting DoD and IC customer 
requirements

A crucial design element of the center’s structure is the 
capacity to effectively transition cyber-centric solutions 
to the DoD and IC. Collaboration and interaction with 
dynamic customer demands and innovation from across 
the spectrum of research organizations is vital to the 
success of the center. The center will have the capability 
to engage an expansive consortium of industry partners 
and the capacity to leverage and reach the defense 
industrial base and key IT companies. To accomplish this 
objective, the center plans to synergistically integrate a 
number of elements (see diagram, page 19).

Doug Schmidt, SEI deputy director, research, and chief 
technology officer, explained: “This model leverages 
the federal investment in cyber-, architecture-, and 
computing-related basic research while integrating the 
federal service labs to afford rapid transition to the DoD-IC 
infrastructure. The inclusion of a federally funded research 
and development center provides an opportunity to blend 
response to classified needs and link the center to broader 
cyber and architecture response capabilities.” The CONOPS 
is expected to be completed and prototyped in 2011, with the 
center being fully operational in early fiscal year 2012.

 In 1997, the SEI Architecture Tradeoff Analysis Method (ATAM) framework was developed 
and used on the Army’s Mortar Fire Control Systems to identify critical architectural risks. 
The ATAM is now used worldwide to evaluate software architectures.25



19 | www.sei.cmu.edu | YEAR IN REVIEW

The first book on software architecture for practitioners, Software Architecture in Practice, was written by SEI technical 
staff members in 1998 and won the prestigious JOLT award from Software Development magazine. This book was 
followed by three other SEI books on software architecture, which together have sold more than 40,000 copies.

Terry Roberts
 
“An SEI Innovation Center 
could perform accessible and 
unclassified R&D and support 
rapid prototyping and transition 
activities as needed.”

25
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In 2001, the SEI established the Acquisition Support Program to help 
the DoD and other government organizations improve their practices 
in acquiring software-intensive systems.25

Robert Seacord 

“Even though certification of 
conformance to a secure coding 
standard provides no guarantee 
of overall system security, the 
CERT secure coding standards 
establish an ambitious goal for 
software development, and SCALe 
conformance testing demonstrates 
a commitment to secure coding 
and software quality.”

Photo copyright and courtesy of Barco
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SCALing the Software Security Cliffs
Software vulnerability reports and reports of software 
exploitations continue to grow at an alarming rate, 
and a significant number of these reports result in 
technical security alerts. To address this growing threat 
to governments, corporations, educational institutions, 
and individuals, systems must be developed that are free 
of software vulnerabilities. For example, improving the 
security of control systems that enable the automated 
control of our energy production and distribution is critical 
for protecting the energy infrastructure and the integral 
function that it serves.

Coding errors cause the majority of software 
vulnerabilities. A study published by IEEE reported 
that 64 percent of the nearly 2,500 vulnerabilities in the 
National Vulnerability Database in 2004 were caused by 
programming errors.

The CERT Secure Coding Initiative (SCI) takes a 
comprehensive approach to identifying and eliminating 
software vulnerabilities and other flaws. The SCI is leading 
a community effort to develop secure coding standards and 
automated analysis tools to help programmers code securely. 
Secure coding standards provide a detailed enumeration of 
coding errors that have caused vulnerabilities, along with 
their mitigations for the most commonly used software 
development languages. CERT also works with vendors and 
researchers to develop analyzers that can detect violations of 
the secure coding standards.

Improving software security by implementing code 
that conforms to the CERT secure coding standards can 
be a significant investment for a software developer, 
particularly when refactoring or otherwise modernizing 
existing software systems, according to Robert Seacord, 
SCI manager. He said, “However, a software developer 
does not always benefit from this investment because it is 
not easy to market code quality.” 

To address these problems, Seacord and team have created 
the Source Code Analysis Laboratory (SCALe) that 
offers conformance testing of software systems to CERT 
secure coding standards. The SCALe evaluates client 
source code using multiple analyzers, including static 
analysis tools, dynamic analysis tools, and fuzz testing. 
CERT team members report any deviations from secure 
coding standards to the client, who may then repair and 
resubmit the software for re-evaluation. Once the process 
is completed, a report detailing the conformance or 
nonconformance to each secure coding rule is provided  
to the client. 

An overview of the conformance testing process is shown 
in the following diagram.

1. Client contacts CERT. The process is initiated when a client contacts CERT with a request to 
certify a software system. 

2. CERT communicates requirements. CERT team members communicate requirements to the 
customer, including (1) selection of secure coding standard(s) to be used, (2) a buildable 
version of the software to be evaluated, and (3) a build engineer.

3. Client provides buildable software. Client selects standard(s), provides a buildable version of 
the software to be evaluated, and identifies the build engineer, who is available to respond to 
build questions about the system. 

4. CERT selects tool set. CERT team members choose and document the tool set to be used and 
procedures for using that tool set in evaluation of the system.  

 5. CERT analyzes source code and generates conformance test report. CERT members evaluate 
the system against specified standard(s) and provide the conformance test results to the client. 
If the system is found to be conforming, they issue a certificate and terminate the conformance
testing process.

6. Client repairs software. Client has the opportunity to repair nonconforming code. Client sends 
system back to CERT for final evaluation. 

7. CERT issues conformance tests results and certificate. CERT members re-evaluate the system 
using the tools and procedures used in the initial assessment. CERT provides the conformance 
test results to the client and, if the system is found to be conforming, a certificate.

“SCALe does not test for unknown code-related 
vulnerabilities, high-level design and architectural 
flaws, the code’s operational environment, or the code’s 
portability,” said Seacord. “Conformance testing is 
performed for a particular set of software, running in 
a particular translation environment under particular 
control options and executing in a particular execution 
environment.” 

It is possible that software that conforms to a secure 
coding standard is insecure. For example, a software 
system whose code conforms to the CERT C Programming 
Language Secure Coding Standard could implement an 
insecure design or architecture. However, conforming 
software systems are likely to be more secure than 
nonconforming or untested software systems. Seacord 
said, “Even though certification of conformance to a 
secure coding standard provides no guarantee of overall 
system security, the CERT secure coding standards 
establish an ambitious goal for software development, and 
SCALe conformance testing demonstrates a commitment 
to secure coding and software quality.”

The U.S. Department of Homeland Security partnered with the CERT Coordination Center in 2003 to establish US-CERT, a 
coordination point for prevention, protection, and response to cyber attacks across the internet. This work includes the US-CERT 
National Cyber Alert System, which provides all citizens with timely, actionable information to better secure their computer systems. 25
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CERT Supports and Develops Certification 
Program for Government Cybersecurity 
Initiative
In 2010, CERT continued its ongoing efforts to support 
the Department of Homeland Security (DHS) with 
implementation of the Trusted Internet Connection 
(TIC) Initiative. The TIC Initiative is an effort, begun 
in 2007, to optimize individual network services into a 
common solution for the federal government, improving 
the government’s security posture and incident response 
capabilities by reducing and consolidating the overall 
number of external connections to the internet.

As part of the TIC Initiative, a team from the CERT 
Program, in support of the Federal Network Security 
(FNS) branch within DHS, developed a set of products 
that are used to assess the compliance of Trusted Internet 
Connection Access Providers (TICAPs) against a set 
of technical capabilities mandated by the Office of 
Management and Budget. The assessment process is 
known as the Cybersecurity Compliance Validation 
(CCV) program. 

In addition to developing the tools to assess the 
TICAPs, the CERT CCV team also developed a 
certification program, which trains and certifies 
government and technical experts to serve on CCV 
assessment teams. Assessment teams consist of a 
government lead and technical team members who 
visit government facilities and interview staff, collect 
data, and review capabilities of devices, operations 
and services for TICs, network operations centers, 
and security operation centers.

“The CCV certification program was created 
to provide the federal agencies and Networx 
providers—contract vehicles that provide a full range 
of communications services to federal government 
agencies—with assurances that the CCV teams were 
deployed with qualified subject matter experts and 
that the teams followed well established methods, 
processes, and techniques when conducting the CCV 
assessments,” said Georgia Killcrece, CCV project 
team lead for CERT.

“We also wanted to assure that these assessors abided 
by U.S. government- and SEI-established rules of 
conduct for protecting information and handling data 
appropriately as well as maintaining confidentiality of 
the TICAPs that were assessed,” said Killcrece.

Each position on the CCV assessment teams has a set of 
certification requirements, some with more requirements 
than others. For example, those who are scheduled to 
become a CCV assessment team lead must complete 
the full certification process, which includes training, an 
examination, and observation. 

“The CCV certification that has been developed, and 
for which CERT is the steward, is an acknowledgment 
that the individual has the required set of skills, attained 
a defined level of understanding related to the CCV 
assessment methods (the ability to assess against the TIC 
Reference Architecture body of knowledge), and also is 
able to maintain commensurate expertise over a specific 
period of time,” said Killcrece.

Killcrece and her team also developed a transition 
package for the CCV project that was delivered to 
the DHS. The transition package provides DHS with 
the methods, training, documentation, database, 
and certification materials for conducting CCV 
assessments. The package allows the SEI to continue 
to certify and register CCV assessment teams, while 
allowing DHS to continue to expand its Compliance 
and Assurance Program requirements and continue to 
conduct assessments that will ultimately contribute 
to keeping the U.S. government’s federal digital 
infrastructure secure.

In 2003, the SEI responded to the rapid expansion of international 
software development with its first international office: SEI Europe in 
Frankfurt, Germany.25
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Major General Paul D. Nielsen was named SEI director in 2004. Nielsen previously commanded 
the Air Force Research Laboratory at Wright-Patterson Air Force Base. In July 2009, he was 
reappointed to a second five-year term.25

Georgia Killcrece

“The CCV certification program 
was created to provide the 
federal agencies and Networx 
providers— contract vehicles 
that provide a full range of 
communications services to 
federal government agencies—
with assurances that the CCV 
teams were deployed with 
qualified subject matter experts 
and that the teams followed 
well established methods, 
processes, and techniques 
when conducting the CCV 
assessments.”

Photo courtesy of Lockheed Martin 
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In 2005, Watts S. Humphrey received the National Medal of Technology for his contributions to 
the software engineering community. The National Medal of Technology is the highest honor 
awarded by the President of the United States to America’s leading innovators.

Tom Merendino

“Typically, programs focus 
on functional requirements 
and underemphasize the 
nonfunctional aspects of 
the system. Worse yet, 
nonfunctional aspects aren’t 
identified at all. This becomes a 
significant problem later since 
stakeholder expectations almost 
always lie with the system 
qualities.” 

25

Jeff Thieret 

“This approach fosters  
software risk reduction 
processes throughout the 
acquisition lifecycle.” 
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Technical Architecture Challenges in 
Unmanned Aerial Vehicles  
 
Getting any two parties, let alone leaders of independent 
acquisition programs, to agree on complex system 
architecture decisions is a daunting task. To meet this 
challenge, the SEI is helping the unmanned aircraft 
systems (UAS) acquisition community solve its dynamic 
software technology challenges. 

The mission of the Air Force’s Global Hawk is to 
provide autonomous, long-endurance, near-all-weather, 
day-night, near-real-time, wide-area reconnaissance and 
surveillance imagery and signals intelligence collection 
and dissemination. Global Hawk is composed of 
segments for air vehicle, ground, payload, and support. 

The SEI team focuses on bringing software technology 
and acquisition best practices to Global Hawk’s Ground 
Segment Re-Architecture (GSRA) program. The aim 
of GSRA is to acquire a modern, redesigned ground 
segment that is compliant with emerging DoD common 
ground architecture guidelines and standards. 

Initially enlisted to provide technical expertise and 
guidance to the GSRA PMO, the SEI team of Charles 
(Bud) Hammons, Tom Merendino, and Jeff Thieret 
has seen its role rapidly expand in technical scope and 
impact. Its work has become a catalyst for pursuing 
architectural synergy among the Air Force’s GSRA 
program, the ground segment portion of the Navy’s 
Broad Area Maritime Surveillance (BAMS) UAS 
program, and the common ground segment architecture 
being developed in parallel by the DoD’s UAS Control 
Segment Working Group (UCS-WG). 

A June 2010 agreement recognized the pursuit of 
synergy between GSRA and BAMS: “Air Force and 
Navy officials partnered to maximize commonality, 
eliminate redundant effort, and increase interoperability 
between BAMS unmanned aircraft systems and the 
Global Hawk system.” 

The SEI team provides technical guidance that 
recognizes the importance of early identification of 
architectural quality attributes (i.e., nonfunctional 
aspects) to realizing subsequent satisfaction of 
stakeholders’ expectations for acquired systems. 
Merendino said, “Typically, programs focus on 
functional requirements and underemphasize the 
nonfunctional aspects of the system. Worse yet, 

nonfunctional attributes aren’t identified at all. This 
becomes a significant problem later since stakeholder 
expectations almost always lie with the system 
qualities.” The SEI team has helped GSRA and the UCS-
WG identify and define these nonfunctional aspects. 
As a result, the GSRA and UCS-WG communities are 
adopting and incorporating these quality attributes into 
the engineering design artifacts. These nonfunctional 
aspects will guide key architectural design decisions 
that promote the most important stakeholder quality 
and synergy expectations as part of the development 
process. According to Jeff Thieret, the SEI team lead, 
“this approach fosters software risk reduction processes 
throughout the acquisition lifecycle.”  
 
There are future challenges also, involving codification 
of a means to measure architectural synergy. Looking 
ahead, Hammons said, “A big-bang approach is not 
likely to work. It’s challenging to identify a graduated 
means for programs of record to conform to a common 
architecture. Programs must be able to chart a path into 
the common ground-system architecture via on- and 
off-ramps that reflect where programs are and where 
they want to go. Measures of success for determining 
how well an architecture exhibits synergy are also 
challenging.”

The SEI introduced a new research agenda on 
Ultra-Large-Scale Systems in 2006.25
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Integrated Solution Provides ‘What’ and  
‘How’ for New System Development 
Half a continent away from its Pittsburgh research 
headquarters, the SEI demonstrated that two of its 
proven technologies can work together—and work well. 
In a project for Bursatec, the technology arm of Grupo 
Bolsa Mexicana de Valores (BMV, the Mexican Stock 
Exchange), the SEI blended its Team Software Process 
(TSP) and architecture-centric engineering (ACE) methods 
to support the development of a new trading engine. 

BMV determined that Bursatec should replace three 
existing trading engines (stocks, derivatives, and futures) 
with one system developed in house. Bursatec needs its 
new system to have blazing speed, to handle spikes in 
trading volume, and to work flawlessly. 

“Because of the requirement for high quality, we 
suggested using TSP to launch an architecture team and 
manage the process of developing an architecture as well 
as the actual system’s code,” said Greg Such, SEI business 
manager. 

“TSP helped the Bursatec teams and individuals manage 
their development work,” said Jim McHale, TSP coach for 
the project. “ACE methods defined the work to be done.”

“The ACE concept of identifying quality attributes fits 
very nicely into TSP,” Such added. Quality attribute 
scenarios are derived from the business goals. The quality 
attributes are used to plan the architecture tasks. The 
architecture is analyzed to demonstrate how the scenarios 
are realized and, hence, how business goals are satisfied. 

In 2010, the SEI team embedded in TSP some elements 
of a suite of ACE methods—Business Thread Workshop 
(BTW), Quality Attribute Workshop (QAW), Attribute-
Driven Design (ADD) method, Active Reviews for 
Intermediate Design (ARID) method, and the Architecture 
Tradeoff Analysis Method® (ATAM®). 

Working with Bursatec to develop an architecture also 
involved coaching its developers. According to the 
SEI’s Felix Bachmann, ACE team lead for the project, 
architecture coaching “followed a program of ‘tell, watch, 
teach, then disengage.’”

Every two weeks, an SEI architecture coaching team spent 
two days with the Bursatec group—the first day looking 

backward and assessing current state and the next day 
looking forward to plan the next two weeks of architecture 
activities. Architecture tasks enabled the development 
team to create a skeleton system that allowed incremental 
addition of features. This resulted in releases that were 
shown to the stakeholders for early feedback. 

Under this coaching approach, the Bursatec architects 
produced an instantiation of the architecture every six 
weeks.

Bachmann added that the combination of the TSP and ACE 
methods “provides the means and language to communicate 
with management about what they need the system to do, 
what the state of the design is, and what the design team can 
do to provide it.”

Throughout 2010, system development using TSP and ACE 
progressed on schedule and within budget, with early tests 
confirming performance that far exceeded specifications. 
Bursatec is seeing that “architecture provides a sound base 
for design, and TSP assures implementation quality,” said 
McHale. 

“In the highly competitive and dynamic environment 
of exchanges, technology is clearly one of the key 
differentiators between competitors as well as a survival 
factor. Having the right technology at the right cost is 
crucial for exchanges to survive,” said Enrique Ibarra, 
senior vice president of technology at BMV and general 
manager of Bursatec. “We have the firm commitment of 
creating the fastest possible trading engine for the Mexican 
markets, with the right quality attributes needed by the 
business, and built with the highest possible software 
quality. The work with the SEI and their guidance have 
contributed greatly to our objectives.”

 

In 2006, the SEI assisted the U.S. Department of Homeland Security 
National Cyber Security Division with the Build Security In Software 
Assurance Initiative.25
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CMMI for Acquisition (CMMI-ACQ) was launched in 2006 in collaboration with General Motors, Hewlett Packard, 
Defense Threat Reduction Agency, the CMMI Steering Group, and others. This CMMI model helps those who 
select and purchase products and services to improve relationships with their suppliers.25

Felix Bachmann 

“[The combination of the TSP 
and ACE methods] provides 
the means and language to 
communicate with management 
about what they need the system 
to do, what the state of the 
design is, and what the design 
team can do to provide it.”

Jim McHale 

“TSP helped the Bursatec 
teams and individuals 
manage their development 
work. ACE methods defined 
the work to be done.”

Enrique Ibarra

“We have the firm commitment 
of creating the fastest possible 
trading engine for the Mexican 
markets, with the right quality 
attributes needed by the 
business, and built with the 
highest possible software quality. 
The work with the SEI and their 
guidance have contributed 
greatly to our objectives.”
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In 2007, the SEI CERT Program introduced the Resiliency Engineering 
Framework model. In 2009, release of an expanded, revised version of the 
framework began under a new name, the CERT Resiliency Management Model. 25

Gene Miluk

“With AIM, organizations 
often can see results in 10 
to 15 months. In the past, it 
could take years to see similar 
results.” 

Tim Chick

“AIM integrates and leverages 
the best elements of TSP, 
CMMI, and Six Sigma, resulting 
in a repeatable approach to 
creating and maintaining 
world-class performance at the 
individual, team, project, and 
organizational levels.”
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Accelerated Improvement 
Method Provides Integrated Process 
Improvement Approach
When SEI clients began pointing out the complementary 
nature of SEI products—specifically, the Capability 
Maturity Model Integration (CMMI), the Personal 
Software Process (PSP), and the Team Software 
Process (TSP)—the SEI saw an opportunity to merge 
the advantages of these separate but related process-
improvement approaches. The possibility of combining 
CMMI’s organizational top-down approach with the 
TSP’s individual- and project-oriented, bottom-up 
approach promised an incredibly efficient and effective 
synergy. The result: the Accelerated Improvement 
Method (AIM), an integrated method that allows 
organizations and the teams within them to drastically 
reduce costs and rapidly improve quality and schedule 
predictability.

According to Gene Miluk of the SEI TSP team, field 
results confirm that AIM combines the best components 
of each of these offerings. 

“CMMI contributes a set of specifications for high-
quality process at the organizational level; PSP and TSP 
provide high-performance operational processes on the 
individual and team levels. In addition, AIM incorporates 
Six Sigma techniques and a comprehensive embedded 
measurement system,” Miluk said. 

Two independent teams used a structured development 
methodology to develop AIM. The TSP team first 
mapped and evaluated TSP practices and artifacts to 
CMMI. While examining the artifacts that TSP produces 
and exploring how they would satisfy CMMI practices, 
it became apparent that there were gaps. Miluk and Jim 
McHale, also a member of the TSP team, then developed 
improvement proposals based on the gap analysis to 
maximize compliance with CMMI.

Tim Chick of the SEI led the improvement of the 
TSP infrastructure to fill as many gaps as possible. 
The AIM processes were piloted with CGI, a global 
company that specializes in IT, business process, and 
professional services. The team installed the original 
iteration of TSP and then conducted a gap analysis 
with the Standard CMMI Appraisal Method for 
Process Improvement (SCAMPI B). Next, they held 
a launch with both the traditional TSP development 
team as well as the engineering process group. After 

some organizational tailoring and a final cycle of 
development using the tailored processes, a SCAMPI 
A appraisal was performed. CGI achieved Maturity 
Level 3 in less than 15 months by using AIM. 
Additionally, defects from previous versions were 
reduced by more than 50 percent, while productivity 
improved by more than 35 percent. 
 
“AIM integrates and leverages the best elements of 
TSP, CMMI, and Six Sigma, resulting in a repeatable 
approach to creating and maintaining world-class 
performance at the individual, team, project, and 
organizational levels,” said Chick.

With AIM, results are quick, impressive, and 
measurable, starting from the first project. “AIM 
provides a very compelling value proposition: known 
up-front investments coupled with a comprehensive 
embedded measurement program means that sponsors 
of process improvement efforts can get reliable ROI 
data based on their own environment and experience,” 
Miluk said. “With AIM, organizations often can see 
results in 10 to 15 months. In the past, it could take 
years to see similar results.” 

AIM makes CMMI and TSP viable for customers in 
medium and small companies. Each component in 
AIM has proved to help organizations reduce costs 
and improve quality and schedule predictability. For 
new projects, AIM provides a way to quickly form 
high-performing, productive, and cost-effective teams. 
For projects already under way, AIM augments a 
team’s efforts, helping it to get maximum performance 
and quality.

SEI insider threat 
research efforts were 
published in 2007.25
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Linear Decision Diagrams: A New Data 
Structure for Verification of Software 

Verification of software presents unique challenges. 
Material things have limits: We can only make things so 
large, such as airplanes and ships, or so small, such as 
chips and circuits. But software is unbounded. 

“Because software has no significant physical limits, 
the only thing that limits it is the human brain,” said 
SEI researcher Sagar Chaki. And most problems related 
to software verification are undecidable, which means 
that it is impossible to construct an algorithm that can 
solve them correctly in all cases. This does not mean that 
nothing can be done; rather it means that we must limit 
our expectations. For example, completely automated 
techniques for verifying software can be created, but the 
software they work on must be severely restricted. Other 
techniques can work on software that is not restricted, 
but they require expert human guidance. Techniques that 
are fully automatic and do not require restricted software 
exist, but they might produce false negatives. 

“Because all the most interesting problems in verification 
are either undecidable or exponential, they are rarely 
completely solved,” said Ofer Strichman, a visiting 
scientist at the SEI. “The main goal of this field is to 
find automatic methods that will work on many real 
cases.” Over the past three years, Chaki, Strichman, 
and fellow SEI researcher Arie Gurfinkel have devoted 
much of their research efforts to improving methods 
that can automatically verify correctness aspects of ever 
more complex software systems. Their work is in the 
area of formal verification, which treats programs as 
mathematical entities and relies on logic and algorithms 
to show not only that a defect does not occur in a 
particular test case, but to guarantee that a defect is 
mathematically impossible.

They began their current research by developing a 
joint application of two techniques already used for 
verification: static analysis with numeric abstract 
interpretation and software model checking with 
predicate abstraction. This led to the development of 
linear decision diagrams (LDDs), a data structure that 
extends binary decision diagrams (BDDs) by allowing 
the use of linear inequalities instead of Boolean 
variables. LDDs enable a more efficient way to reason 
about numeric constraints and are well suited for the 

existential quantification of numeric variables, which is 
typically a bottleneck in the verification process. Hence, 
any improvement in this particular step makes it easier to 
verify programs. Their experiments revealed that through 
the use of LDDs, some programs that could not be 
verified with any known technique can now be verified 
in a short amount of time. 

In 2011, the SEI continued this research by using LDDs 
for verifying the correctness of software when it is 
migrated to multi-core platforms, a task that has been 
difficult for other testing techniques due to the large 
number of interactions among components. “We believe 
this work is a stepping stone to future approaches for 
verification of concurrent software that runs on multi-
core platforms,” said Gurfinkel. 

To allow others to build on this work, an implementation 
of the LDDs and a set of benchmarks resulting from  
their application have been made available at  
http://lindd.sourceforge.net.

In 2008, the CERT forensics team created a powerful new set of tools and methods to help law enforcement capture crucial digital 
evidence for some high-profile cases. U.S. Representatives John Murtha, Mike Doyle, and Jason Altmire recognized CERT for its efforts 
in assisting the U.S. Department of Justice to identify and indict 11 individuals for credit and debit card fraud.25
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The SEI launched CMMI for Services (CMMI-SVC) in 2009 to help service 
providers reduce costs, improve quality, and improve the predictability of 
schedules. Services make up more than 80 percent of the world’s economy.25

Sagar Chaki

“Because software has no 
significant physical limits, the 
only thing that limits it is the 
human brain.”
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In 2010, the SEI received a five-year contract 
extension, with a face value of $584 million, from 
the U.S. government through June 2015.25

Bob Stoddard

“When you don’t use a 
model, you don’t know the 
interrelationships and tradeoffs 
of the decisions you’re making.”

Dennis Goldenson

“These workshops have 
been successful in what we 
consider vital for the future of 
PPMs, which is to stimulate 
collaborative research and 
publication.”
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Predictive Modeling for Achieving Success 
Analyzing the data after a project is completed to 
determine what went wrong and how to do better in the 
future is useful. But even more useful is the ability to 
use the data while the project is still ongoing to predict 
the impacts of decisions and make changes that are most 
likely to lead to success. Some data analysis methods 
are good at explaining what happened, while others 
are useful for predicting what will happen. Process 
performance models (PPMs) have been used for both, 
but many of the organizations that create the models 
never made it past explaining to predicting when it came 
to project or program performance. Noting this missed 
opportunity, the SEI began to explore ways to help 
organizations better use PPMs. 
 
“Before 2007, most people used a PPM as part of a post-
mortem to understand what went wrong. They used the 
information they got to update a model that might relate 
to a similar future project. We wanted to help people 
create models that would allow managers to anticipate 
the future when it comes to the development of software-
intensive systems instead of being reactive and fixing 
problems,” said Bob Stoddard, a Six Sigma Master Black 
Belt on the SEI staff.

Beginning in 2008, the SEI organized a series of 
workshops to bring together leaders in process 
performance modeling. These workshops provided 
a unique opportunity for candid discussions among 
participants and a chance for them to share the models 
they were using. Participants described what they 
found useful for quantitative management, process 
performance, and product quality in their organizations. 

The broader goal of these workshops was to promote 
a viable community of interest around PPMs and other 
analysis techniques and publish best practices and case 
studies to further expand their transition into use. “These 
workshops have been successful in what we consider 
vital for the future of PPMs, which is to stimulate 
collaborative research and publication,” said Dennis 
Goldenson, the primary organizer of the workshops. 

Two reports describing this work are available for 
download on the SEI website. CMMI High Maturity 
Measurement and Analysis Workshop Report: March 
2008 describes the motivation for the project and the 
first workshop. The 2010 report Approaches to Process 
Performance Modeling: A Summary from the SEI Series 
of Workshops on CMMI High Maturity Measurement and 

Analysis describes the models developed by participants 
from more than 20 organizations, including Lockheed 
Martin, Accenture, Northrop Grumman, Esterline 
AVISTA, and Hill Air Logistics Center. It also gives 
a description of PPMs in concrete, practical terms by 
providing a list of what are considered the seven “healthy 
ingredients” of a model. Some healthy ingredients 
include the ability to model uncertainty, the inclusion 
of at least one controllable factor to ensure the model 
results are actionable, and the ability of the model to 
show consequences of decisions made earlier in the life 
cycle or process.

Stoddard and Goldenson are optimistic about the future 
use of PPMs in making decisions about how to develop 
complex software. “For example, in the development of 
high risk software, PPMs can help you make important 
decisions about which staffing skills are going to be the 
most critical and which programming languages to use,” 
said Stoddard. “When you don’t use a model, you don’t 
know the interrelationships and tradeoffs of the decisions 
you’re making.”
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SEI Professional Development Center

The SEI Professional Development Center incorporates 
education, training, and credentials, all of which enable 
individuals to benefit from SEI research in multiple 
disciplines. 

The center provides continuing education for engineering 
and software professionals in government, industry, and 
academia. 
 
The SEI addresses professional development needs by
•  designing and developing training that is accessible and  

effective with classroom, blended, and distance learning
•  encouraging and recognizing individual accomplishments  

in various disciplines through certificate programs
•  enhancing individual career opportunities through SEI 

Certification 

For more information about SEI training, visit  
www.sei.cmu.edu/products/courses

For more information about SEI Certification, visit  
www.sei.cmu.edu/certification

SEI Partner Network

The SEI Partner Network is an elite group of 
SEI-trained organizations on the leading edge of 
software engineering processes and technologies. 
SEI Partners are licensed to deliver SEI services in 
the following areas:
•  Architecture Tradeoff Analysis Method
•  CERT Information Security
•  CMMI and SCAMPI Appraisals
•  People Capability Maturity Model
•  Service-Oriented Architecture
•  Smart Grid
•  Software Architecture
•  Software Engineering Measurement and Analysis
•  Team Software Process

By delivering services worldwide, SEI Partners 
provide a critical distribution channel for 
accomplishing the SEI mission. 

In fiscal year 2010, the SEI Partner Network 
consisted of 439 Partner organizations. 

For more information about the SEI Partner Network, visit  
www.sei.cmu.edu/partners

SEI Affiliate Program

Through the SEI Affiliate Program, sponsoring 
organizations contribute technical staff members to 
the SEI’s ongoing effort to define superior software 
and systems engineering best practices. Affiliates lend 
their technical knowledge and experience to SEI teams 
investigating specific technology domains. 

Affiliates are immersed in the inquiry and exploration 
of new tools and methods that promise to increase 
productivity, make schedules predictable, reduce defects, 
and decrease costs. 

For more information about the SEI Affiliate Program, visit  
www.sei.cmu.edu/collaborating/affiliates

TRANSITION

SEI Membership 

SEI Membership is a business and knowledge network that 
connects the SEI with software and systems engineering 
leaders in government, industry, and academia throughout the 
world. SEI Membership is designed for software and systems 
engineering professionals who are interested in priority 
access to SEI technologies and events. Individuals use the 
SEI Membership program as a means of networking with 
other professionals to discuss adoption and implementation of 
software-engineering best practices and challenges of software 
and systems engineering.  

SEI Members include small-business owners, software and 
systems developers, CEOs, directors, and managers from 
business, industry, and prominent government organizations in 
36 countries around the globe.  

The SEI is the only one of 37 federally funded research and 
development centers that offers membership to the public.

For more information about SEI Membership, visit  
www.sei.cmu.edu/membership

 



35 | www.sei.cmu.edu | YEAR IN REVIEW

SEI Staff 
The SEI attracts top 
talent to implement its 
expanding objectives, 
increasing its staff by a 
third over the past four 
years. Staff members 
are permanent, full-time 
employees; visiting 
scientists are temporary 
SEI employees from 
government, industry, 
and academia; affiliates 
are professionals 
sponsored by their home 
organizations to work on 
SEI technical projects.

Alan J. McLaughlin
Chair, Board of Visitors 
Consultant; Former Assistant 
Director, MIT Lincoln Laboratory

Barry W. Boehm
TRW Professor of Software 
Engineering, University of 
Southern California; Director, 
University of Southern California 
Center for Software Engineering

Claude M. Bolton
Executive-In-Residence, Defense 
Acquisition University; Former 
Assistant Secretary of the Army 
for Acquisition, Logistics, and 
Technology

William Bowes
Aerospace Consultant; Vice 
Admiral, USN (Ret.); Former 
Commander, Naval Air Systems 
Command, and Principal Deputy 
Assistant Secretary of the Navy 
for Research, Development, and 
Acquisition

Christine Davis 
Consultant; Former Executive Vice 
President, Raytheon Systems 
Company

Gilbert F. Decker
Consultant; Former President 
and CEO, Penn Central Federal 
Systems Company; Former 
President and CEO of Acurex 
Corporation; Former Assistant 
Secretary of the Army/Research, 
Development, and Acquisition

Philip Dowd
Private Investor; Former Senior 
Vice President, SunGard Data 
Systems; Trustee, Carnegie Mellon 
University

John M. Gilligan 
President, Gilligan Group; Former 
Senior Vice President and 
Director, Defense Sector of SRA 
International; Former CIO for the 
Department of Energy

Tom Love
Chief Executive Officer, 
ShouldersCorp; Founder of Object 
Technology Group within IBM 
Consulting

Donald Stitzenberg
President, CBA Associates; 
Trustee, Carnegie Mellon 
University; Former Executive 
Director of Clinical Biostatistics at 
Merck; Member, New Jersey Bar 
Association

SEI Board of Visitors

The SEI Board of Visitors advises the Carnegie Mellon 
University president and provost and the SEI director on 
SEI plans and operations. The board monitors SEI activities, 
provides reports to the president and provost, and makes 
recommendations for improvement.
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SEI Conferences & Events

As part of its strategy to apply 
the latest research, the SEI offers 
conferences, workshops, and 
user-group meetings. These 
events represent technical work 
and research performed by the 
SEI and its collaborators in the 
areas of process improvement, 
software architecture and product 
lines, security, acquisition, and 
interoperability. Individuals from 
around the world attend SEI 
conferences and events to
• connect with industry leaders
• share best practices
• network with peers 
• find potential solutions 
•  gather the latest research and 

trends in software systems 
engineering

Some of the events that the SEI 
sponsored and co-sponsored in 
2010 are
•  Army Senior Leadership 

Education Program
• FloCon
• SATURN
• SEPG Conference Series
• TSP Symposium

For more information about SEI conferences 
and events, visit www.sei.cmu.edu/events

*Members of the technical staff and 
members of the operational staff
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SEI Director’s Office 
The SEI Director’s Office leads the Institute’s research program and ensures the 
smooth, efficient operation of the SEI. Director and Chief Executive Officer Paul 
Nielsen, Chief Operating Officer Clyde Chittister, and Deputy Director, Research, and 
Chief Technology Officer Douglas Schmidt build strong, collaborative relationships 
with leaders in government, industry, and academia, communicating the SEI’s vision 
for software engineering.

Paul D. Nielsen
Director  
Chief Executive Officer

Clyde G. Chittister
Chief Operating Officer 

Douglas Schmidt
Deputy Director, Research 
Chief Technology Officer
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SEI Management

The SEI Management Team comprises the directors of the research programs, 
technology transition, and business and technology functions of the SEI.

Richard Pethia
Director, Networked  
Systems Survivability

David Thompson
Director, Information Technology 
and Security

Anita Carleton
Director, Software Engineering  
Process Management

Peter Menniti 
Director, Financial and  
Business Services

Terry Roberts
Executive Director, Acquisition 
Support Program/Interagency and Cyber

John Bramer
Director, Program Development 
and Transition

 

Linda Northrop
Director, Research, Technology,  
and System Solutions
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Rajkumar, R.; Rush, Kristopher; Waits, Cal; Wallnau, Kurt 
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Development Projects (FY 2009). http://www.sei.cmu.
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Bergey, John K; Chastek, Gary; Cohen, Sholom G.; 
Donohoe, Patrick; Jones, Lawrence G.; & Northrop, Linda 
M. Software Product Lines: Report of the 2010 U.S. Army 
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Bijwe, Ashwini & Mead, Nancy R. Adapting the SQUARE 
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Blanchette, Stephen; Crosson, Steven; & Boehm, Barry. 
Evaluating the Software Design of a Complex System 
of Systems. http://www.sei.cmu.edu/library/abstracts/
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Brownsword, Lisa; Woody, Carol; Alberts, Christopher 
J.; & Moore, Andrew P. A Framework for Modeling 
the Software Assurance Ecosystem: Insights from the 
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cmu.edu/library/abstracts/reports/10tr028.cfm

Burch, Hal; Long, Fred; Rungta, Raunak; Seacord, Robert 
C.; & Svoboda, David. Specifications for Managed 
Strings, Second Edition. http://www.sei.cmu.edu/library/
abstracts/reports/10tr018.cfm

Callison, Rachel & MacDonald, Marlene. A Bibliography 
of the Personal Software Process (PSP) and the Team 
Software Process (TSP). http://www.sei.cmu.edu/library/
abstracts/reports/09sr025.cfm

Caralli, Richard A.; Allen, Julia H.; Curtis, Pamela D.; 
White, David W.; & Young, Lisa R. CERT Resilience 
Management Model, Version 1.0. http://www.sei.cmu.
edu/library/abstracts/reports/10tr012.cfm

Carleton, Anita; Over, James W.; Schwalb, Jeff; Kellogg, 
Delwyn; & Chick, Timothy A. Extending Team Software 
Process (TSP) to Systems Engineering: A NAVAIR 
Experience Report. http://www.sei.cmu.edu/library/
abstracts/reports/10tr008.cfm

Chaki, Sagar & Gurfinkel, Arie. COVERT: A Framework 
for Finding Buffer Overflows in C Programs via Software 
Verification. http://www.sei.cmu.edu/library/abstracts/
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Chick, Timothy A.; Cannon, Robert; McHale, Jim; Nichols, 
William; Pomeroy-Huff, Marsha; Welch, Jefferson; 
& Willett, Alan. Team Software Process (TSP) Coach 
Mentoring Program Guidebook Version 1.1. http://www.
sei.cmu.edu/library/abstracts/reports/10sr016

Christian, Travis & Mead, Nancy R. Security Requirements 
Reusability and the SQUARE Methodology. CMUSEI-
2010tn027.cfm

Clements, Paul C. & Bass, Len. Relating Business Goals 
to Architecturally Significant Requirements for Software 
Systems. http://www.sei.cmu.edu/library/abstracts/
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Cohen, Julie B. & Troup, Bonnie. Data Rights for 
Proprietary Software Used in DoD Programs. http://www.
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Cohen, Julie B.; Troup, Bonnie; & Ouyang, Henry. 
Data Rights for Proprietary Software Used in DoD 
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Cohen, Sholom G. & Krut, Robert W. Managing Variation 
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Craig, William; Fisher, Matt; Garcia-Miller, Suzanne; 
Kaylor, Clay; Porter, John; & Reed, Scott. Generalized 
Criteria and Evaluation Method for Center of Excellence: 
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abstracts/reports/09tn011.cfm

Dannenberg, Roger; Dormann, Will; Keaton, David; Plum, 
Thomas; Seacord, Robert C.; Svoboda, David; Volkovitsky, 
Alex; & Wilson, Timothy. As-If Infinitely Ranged Integer 
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Dougherty, Chad; Sayre, Kirk; Seacord, Robert C.; 
Svoboda, David; & Togashi, Kazuya. Secure Design 
Patterns. http://www.sei.cmu.edu/library/abstracts/
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Charles B.; Woody, Carol. Evaluating and Mitigating 
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Ellison, Robert J. & Woody, Carol. Survivability Analysis 
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Feiler, Peter H.; Gluch, David P.; & Woodham, Kurt. Case 
Study: Model-Based Analysis of the Mission Data System 
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Feiler, Peter H.; Hansson, Jörgen; de Niz, Dionisio; & 
Wrage, Lutz. System Architecture Virtual Integration: An 
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abstracts/reports/09tr017.cfm
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Lewis, Grace; Smith, Dennis B.; Chapin, Ned; & 
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Lewis, Grace. Emerging Technologies for Software-Reliant 
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(SOA): Maintenance and Evolution of Service-Oriented 
Systems. http://www.sei.cmu.edu/library/abstracts/
reports/10tn003.cfm

Long, Fred; Mohindra, Dhruv; Seacord, Robert C.; & 
Svoboda, David. Java Concurrency Guidelines. http://
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View. http://www.sei.cmu.edu/library/abstracts/
reports/09tn024.cfm
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Rich. A Structured Approach for Reviewing Architecture 
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Novak, William E. & Levine, Linda. Success in Acquisition: 
Using Archetypes to Beat the Odds. http://www.sei.cmu.
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SGMM Team. Smart Grid Maturity Model: Model 
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Sledge, Carol A. Reports from the Field on System of 
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Approaches. http://www.sei.cmu.edu/library/abstracts/
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Weaver, Rhiannon. Anomalous Port-Specific Network 
Behavior. http://www.sei.cmu.edu/library/abstracts/
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Books & Book Chapters
Caralli, Richard A.; Allen, Julia H.; & White, David W. 
CERT Resilience Management Model (RMM): A Maturity 
Model for Managing Operational Resilience. Addison-
Wesley, 2010 (ISBN: 9780321712431). http://www.sei.
cmu.edu/library/abstracts/books/9780321712431.cfm 

Clements, Paul; Bachmann, Felix; Bass, Len; Garlan, 
David; Ivers, James; Little, Reed; Merson, Paulo; Nord, 
Robert; & Stafford, Judith A. Documenting Software 
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Forrester; Eileen C.; Buteau; Brandon L.; & Shrum, Sandra. 
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Chen, H.; Kazman, R.; & Perry, O. “From Software 
Architecture Analysis to Service Engineering: An 
Empirical Study of Methodology Development for 
Enterprise SOA Implementation.” IEEE Transactions on 
Services Computing (2009). 
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Schmidt, Douglas C. & Guida, Ron. “Achieving  
Ultra High Performance in the Cloud.” HPC in the Cloud 
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(September 2010). 
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Security-Related Requirements for Software-Intensive 
Systems,” presented at 6th International Workshop on 
Software Engineering for Secure Systems (SESS’10) held 
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Stoddard, Robert W. & Zubrow, David. “Critical Lessons 
Learned in the Content and Delivery of Six Sigma 
Training” (July 2010). www.sei.cmu.edu/library/abstracts/
webinars/Critical-Lessons-Learned-in-the-Content-and-
Delivery-of-Six-Sigma-Training.cfm 

Workshops and Tutorials
Bass, L. & Clements, P. “The Pedigreed Attribute 
eLicitation Method (PALM).” SATURN 2010, Minneapolis, 
MN (May 2010). 

Chick, Timothy; Miluk, Gene; & Willet, Alan. “Facilitating 
and Coaching Teams,” SEPG North America 2010, 
Savannah, GA (March 2010).

Douglass, Jay; Over, Jim; & Such, Greg. “Innovation and 
the Art of War,” SEPG North America 2010, Savannah, GA 
(March 2010).

Firesmith, Donald. “The Engineering of Safety- and 
Security-Related Requirements for Software Intensive 
Systems,” System Engineering Challenges Workshop 
RuSEC 2010, Moscow, Russia (September 2010).

Firesmith, Donald. “Engineering Safety- and Security-
Related Requirements for Software-Intensive Systems,” 
32nd International Conference on Software engineering 
(ICSE’2010), Cape Town, South Africa (May 2010). 

Gagliardi, M.; Morrow, T. & Wood, B. “System of Systems 
(SoS) Quality Attribute Specification and Architecture 
Evaluation.” NDIA Systems Engineering Symposium, San 
Diego, CA (October 2009).

Gagliardi, M. & Wood, W. “System of Systems 
Architecture-Centric Acquisition.” SATURN 2010, 
Minneapolis, MN (May 2010).

Goldenson, Dennis & Stoddard, Robert. 4th High Maturity 
Measurement and Analysis Workshop, Littleton, CO 
(November 2009).

Goldenson, Dennis & Stoddard, Robert. 5th High Maturity 
Measurement and Analysis Workshop, SEPG North 
America, Savannah, GA (March 2010).

Jones, L. & Northrop, L. “Introduction to Software Product 
Line Adoption.” International Conference on Software 
Product Lines (SPLC) 2010, Jeju, Korea (September 2010).

Jones, L. & Northrop, L. “Introduction to Software Product 
Lines.” International Conference on Software Product 
Lines (SPLC) 2010, Jeju, Korea (September 2010).

Lewis, G.; Smith, D. & Kontogiannis, K. “Maintenance 
and Evolution of Service-Oriented Systems.” International 
Conference on Software Maintenance (ICSM), Timisoara, 
Romania (September 2010).

Lewis, G. & Smith, D. “Multi-Organizational  
SOA Environments,” CASCON 2009, Ontario, CA 
(November 2009).

Miller, Suzanne & Klein, John. “Improving Architecture 
Capability Using SEI’s People CMM and Architecture 
Competence Framework.” SEPG North America 
Conference 2010, Savannah, GA (March 2010).

Miluk, Gene & Nichols, William. “Changing Behavior: The 
Key to Adoption of Complex Process Technology,” SEPG 
North America 2010, Savannah, GA (March 2010).

Nichols, William & Pomeroy-Huff, Marsha. “A Star is 
Made: Attaining Excellence Through Deliberate Practice.” 
TSP Symposium, New Orleans, LA (September 2009).

Nichols, William & Pomeroy-Huff, Marsha. “Practicing 
What We Preach: Applying Process Improvement to 
Student Projects.” 23rd Annual IEEE-CS Conference on 
Software Engineering Education and Training, Pittsburgh, 
PA (March 2010).

Over, James. “Introduction to the TSP,” Procesix 2010, 
Minneapolis, MI (December 2009).

Over, J.W. “Tutorial: Introduction to the Team Software 
Process.” SEPG Europe 2010, Porto, Portugal (June 2010).

Over, James. “Managing Software Quality with the Team 
Software Process,” American Society for Quality, Chicago, 
IL (April 2010).

Over, James & Miluk, Gene. “Fast Track to Higher 
Performance,” SEPG North America 2010, Savannah, GA 
(March 2010).

Phillips, Mike. “CMMI—An Update,” 32nd ACM/IEEE 
International Conference on Software Engineering 
(ICSE’2010) Cape Town, South Africa (May 2010).

Stoddard, Robert. “Driving Innovation through Modern 
Voice-of-Customer Techniques,” Systems & Software 
Technology Conference (SSTC) 2010 Conference, Salt Lake 
City, UT (April 2010).

Stoddard, Robert & Zubrow, David. “Building CMMI 
Process Performance Models Using Crystal Ball and JMP,” 
Systems & Software Technology Conference (SSTC) 2010 
Conference, Salt Lake City, UT (April 2010).

Tyson, Barbara. “SEI Smart Grid Maturity Model,” SEPG 
Europe 2010, Porto, Portugal (June 2010).

Weymss, Gian. “Building Effective Management Skills,” 
SEPG North America 2010, Savannah, GA (March 2010).

Weymss, Gian. “The People CMM as a Contributor 
to Organization Success,” SEPG North America 2010, 
Savannah, GA (March 2010).

Willett, Alan. “Working on a TSP Team: SEPG-NA Tutorial,” 
SEPG North America 2010, Savannah, GA (March 2010).
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FULL-TIME &
PART-TIME STAFF
Lisa Abel
John James Ackley
Lorraine J. Adams
Steve Ader
Laura Aguera
Cecilia Albert
Christopher J. Alberts
Maria Alexandrov
Jared Charles Allar
Dennis M. Allen
Julia H. Allen
Noelle K. Allon
Kathryn Mary Ambrose 

Sereno
Kelly Rae Anderson
Michael J. Anderson
William B. Anderson
Archie D. Andrews
John F. Antonucci
Leena Arora
Felix Herbert Bachmann
Marie A. Baker
Barbara L. Baldwin
Vincent F. Balistreri
Karen A. Balistreri
Jeffrey Balmert
Ronald M. Bandes
Michael Bandor
Richard E. Barbour
Hollen L. Barmer
Jeffrey J. Basista
Leonard J. Bass
Justin A. Beckwith
Stephany Bellomo
Klaus Bellon
Jonathan Frederick Bender
Kathleen E. Bennett
John K. Bergey
James Besterci
Donald R. Beynon
Philip Bianco
David Biber
Daniel R. Bidwa
Darlene R. Bigos
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Bethany May Blackhurst
Stacie A. Blakley
Stephen Blanchette
Deen Blash
Elaine Bolster
Elizabeth W. Borza
Randall R. Bowser
Philip Boxer
Andrew D. Boyd
Diane I. Bradley
John R. Bramer
Kara Branby
Pamela Anne Brandon

Heidi A. Brayer
Rex E. Brinker
Rita M. Briston
Rhonda Brown 
Lisa L. Brownsword
Corey W. Brunstetter
Philip Furrie Burdette
Joshua William Burns
Matthew James Butkovic
Palma Buttles-Valdez
Margaret C. Byrne
Rachel L. Callison
Grady H. Campbell
Linda M. Campbell
Kimberley S. Campbell
Linda L. Canon
Peter S. Capell
Dawn M. Cappelli
Richard A. Caralli
Anita D. Carleton
David J. Carney
Jeffrey J. Carpenter
William Casey
Ryan Michael Casey
Yolanda Castellano
James Joseph Cebula
Anthony M. Cebzanov
Sagar Jyoti Chaki
Gary J. Chastek
Mary Jo Chelosky
Timothy A. Chick
Valerie L. Chilson
Clyde G. Chittister
Leslie R. Chovan
Mary Beth C. Chrissis
Matthew T. Churilla
Mia Teresa Ciorra
Kathleen Clarke
Paul C. Clements
Julie B. Cohen
Cory F. Cohen
Sanford (Sholom) G. Cohen
Constantine Aaron Cois
Mary Lou Cole
James J. Conley
Anne M. Connell
John R. Connelly
Carol L. Connelly
Murray J. Connelly
Robert D. Conway
Christine Marie Cooney
Rebecca Cooper
Stacey L. Cope
Patricia A. Copelin
Susan Coulter
Beth Ann Craven
Rita C. Creel
Lucy M. Crocker
Stephanie Dawn Crowe
Larry J. Crowe

Michael Edward Crowley
Natalie Anne Cruz
Adam B. Cummings
Sally Cunningham
Pamela Curtis
Kathleen A. Cywinski
Erin D. Czerwinski
Jerome Czerwinski
Rebecca A. D’Acunto
Eugene T. Dailey
Timothy Daly
Roman Danyliw
Rosemary J. Darr
Jeffrey Heber Davenport
Dionisio De Niz
Gina Christine Decola
Grant W. Deffenbaugh
Kareem Demian
Patrick James Dempsey
Lorraine Dergance
Matthew J. Desantis
Edward Desautels
Markus M. Deshon
Aaron Marc Detwiler
Jill Diorio
John V. Diricco
Claire Dixon
Catherine Dodge
Linda Dolphin
Carol A. Dominick
Patrick J. Donohoe
William A. Dormann
Audrey J. Dorofee
Chad R. Dougherty
James C. Douglass
Margie Ann Drazba
Michael Welsh Duggan
Catherine A. Duncan
Evelyn Duncan
Madelaine Dusseau
Karin Chen Dwyer
John Dwyer
Emily Elizabeth Ecoff
Danielle L. Edwards
Eileen A. Eicheldinger
Robin N. Eisenhart
Robert Ellison
Joseph P. Elm
Linda M. Elmer
Tamara Lashawn English
Harold Ennulat
Lover E. Epps
Alan T. Evans
Felicia Evans
Sidney Lloyd Faber
Michele E. Falce
Robert Fantazier
Kimberly Farrah
Maureen Elizabeth Fechik
Jeffrey Federoff

Peter H. Feiler
Robert W. Ferguson
Aimee Filippi
Amy Finkbeiner
Donald G. Firesmith
Kodiak Firesmith
Matthew J. Fisher
David A. Fisher
William L. Fithen
Robert W. Floodeen
Justin William Forbes
John T. Foreman
Eileen C. Forrester
Kunta Fossett
Summer Fowler
Tracey E. Fox
Jonathan Jay Frederick
David Charles French
Richard I. Friedberg
Brent R. Frye
Michael J. Gagliardi
Linda Parker Gates
Matthew K. Geiger
Jeffrey Gennari
Robert George
Joseph Andrew Giampapa
Josh Gilby
Adam John Giran
Dennis R. Goldenson
John B. Goodenough
Matthew Goodman
Carla A. Grandillo-Spotts
Michael D. Greenwood
David E. Gregg
Ruth L. Gregg
Lora Kirsten Gress
Russell Wayne Griffin
Phillip A. Groce
Charlene C. Gross
Jon L. Gross
Rajasekhar Gudapati
Arie Gurfinkel
David A. Guzik
Shannon R. Haas
Barton Laine Hackemack
Nancy L. Hags
John Thomas Haller
William R. Halpin
Joshua A. Hammerstein
Charles Bud Hammons
Michael Hanley
Dana Marie Hanzlik
Erin Harper
Gibbie Lu Hart
Mark T. Hart
Jeffrey S. Havrilla
John J. Hawrylak
Eric J. Hayes
William S. Hayes
Amanda Hays

Jacquelyn J. Z Henderson
Sharon Henley
Christopher Herr
Jeremy Michael Herrman
Donald Kurt Hess
Anita K. Hinchliffe
Charles Kenneth Hines
Scott A. Hissam
Barbara J. Hoerr
Daniel P. Horvath
John W. Huber
John J. Hudak
Clifford C. Huff
Watts S. Humphrey
Christopher Inacio
Terry Ireland
James Ivers
Nancy L. Janda
Carol A. Jarosz
Cherie Lanae 

Jeffries-Dorsey
Michael Jehn
E. Carter Jones
Lawrence G. Jones
Patricia Junker
Matthew H. Kaar
Stephen Kalinowski
Mark D. Kasunic
David Lynn Kaufman
Harry P. Kaye
David Keaton
Kristi L. Keeler
Tracey A. Kelly
Brent Kennedy
Jennifer Kent
Carolyn M. Kernan
Carissa Kett
Suellen M. Kiger
Una Patrice Kilberg
Georgia T. Killcrece
Ross Kinder
Christopher King
Kimberly D. King-Cortazzo
John R. Klein
Mark H. Klein
Mark Klepach
Emily M. Knier
Georgeann L. Knorr
Andrew J. Kompanek
Michael D. Konrad
Keith Korzec
Robert W. Krut
Paul Krystosek
Robert E. Kubiak
Michael L. Lambert
Robert J. Lang
Debra Jean Lange
Mary Ann Lapham
Barbara S. Laswell
Frank Latino

Alyssa Le Sage
Maryann Ledonne
Bernadette Ledwich
Cheryl A. Leon
Linda Levine
Harry L. Levinson
Darrell Craig Lewis
Grace A. Lewis
Alena Marie Leybovich
Amy J. Leyland
Richard Michael Librizzi
Martin M. Lindner
Richard C. Linger
Howard F. Lipson
Murray Reed Little
Baozhu Helen Liu
Angela Llamas-Butler
Gregory Longo
Melissa Ludwick
Richard W. Lynch
Marlene T. MacDonald
Rudolph T. Maceyko
Stacy L. Macik
Brian Andrew Mack
Donna E. Mahoney
Constantine John Mamakos
Arthur A. Manion
Jerome A. Marella
Attilio A. Marini
Lisa Michele Marino
Gail Markis
Theodore F. Marz
Lisa A. Masciantonio
Laura L. Mashione
Stephen M. Masters
Joseph P. Matthews
Roxanne Matthews
Barbara A. Mattis
Jeffrey A. Mattson
Christopher J. May
Joseph Mayes
Kathryn C. McChesney
Jason D. McCormick
James McCurley
Kathleen Marie McDonald
Patricia McDonald
Mindi J. McDowell
Robert S. McFeeley
Shane P. McGraw
James D. McHale
Bernadette McLaughlin
Michael McLendon
Joseph A. McLeod
Joseph McManus
Jason Robert McNatt
Deborah Sue McPherson
William K. McSteen
Nancy R. Mead
Agustin Medici
Peter J. Menniti

SEI STAFF AND VISITING SCIENTISTS  
As of September 30, 2010
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Thomas J. Merendino
Samuel A. Merrell
Leigh Barnes Metcalf
Bryce Leonard Meyer
Toby J. Meyer
Craig Meyers
Gerald Miller
Amy Miller
Philip L. Miller
Suzanne M. Miller
Eugene E. Miluk
Soumyo Moitra
Ira Monarch
Juan Maniquis Montelibano
Austin Philips Montgomery
Andrew P. Moore
Kevin Moore
Darlene V. Moore
Damon Morda
Gabriel A. Moreno
John F. Morley
Edwin J. Morris
Debra T. Morrison
Timothy B. Morrow
Anna Mosesso
David A. Mundie
Robert S. Murawski
David Murphy
Michael P. Murray
Lynne Naelitz
Melissa Neely
Cynthia L. Nesta
Gail L. Newton
John O. Nicholas
William R. Nichols
Alex Nicoll
Kenneth Nidiffer
Paul Nielsen
Richard A. Nolan
Crisanne Campus Nolan
Robert Nord
Mika North
Linda M. Northrop
William E. Novak
Marc R. Novakouski
Kevin Nowicki
Ray Y. Obenza
Patricia A. Oberndorf
Emily D. O’Hanlon
Matthew O’Hanlon
Joanne F. O’Leary
Sharon R. Oliver
Michael Frank Orlando
Brittney Osikowicz
James W. Over
Ipek Ozkaya
Kathryn Rose Palermo
Mariann Palestra
M Steven Palmquist
Amanda Parente

Allison M. Parshall
Kevin Partridge
Stephanie Marie Parzyck
Nicole M. Pavetti
Carmal Payne
David J. Pekular
Kelwyn Oscar Pender
Sharon Kathleen Perry
Linda Hutz Pesante
Richard D. Pethia
Dewanne M. Phillips
David Michael Phillips
Janet R. Philpot
Daniel Pipitone
Patrick Place
Daniel Plakosh
Mark G. Pleszkoch
William Pollak
Dean M. Poloka
Marsha M. Pomeroy-Huff
Mary E. Popeck
Douglass E. Post
Jerome J. Pottmeyer
John M. Prevost
Traci M. Radzyniak
Angela Raible
James C. Ralston
Frank J. Redner
Lee S. Reed
Colleen Ann Regan
David Reinoehl
Janet Rex
Clifford E. Rhoades
Jayson Edward Ricciardelli
Mary Ellen Rich
Nathaniel Jacob Richmond
John E. Robert
Terry W. Roberts
Stacy Lynn Rodgers
Lawrence R. Rogers
Steven Warren Rosemergy
Robert Rosenstein
Sheila L. Rosenthal
Dominic Andrew Ross
Dennis John Rowlands
Christian Roylo
Bradley P. Rubbo
Daniel J. Ruef
Robin M. Ruefle
Paul Ruggiero
Kristopher Rush
Mary Lou Russo
Mary Lynn Russo
Charles J. Ryan
Venkatavijaya Samanthapudi
Thomas M. Sammons
Concetta R. Sapienza
Vijay S. Sarvepalli
Jeffrey Allen Savinda
Kirk Sayre

Thomas P. Scanlon
Kevin Schaaff
Alfred R. Schenker
David A. Scherb
Robert B. Schiela
Doug Schmidt
Steven Scholnick
Patricia Lee Schreiber
James N. Schubert
Kenneth Schultz
Giuseppe Sciulli
Tina Sciullo
Philip Anthony Scolieri
Shirley Scott
Robert C. Seacord
Joseph Seibel
Roberta Michelle Serbin
Gregory Edward Shannon
Sharon L. Shaw
Aaron Rhys Shelmire
Nataliya Shevchenko
Timothy J. Shimeall
Rita M. Shoemaker
Linda E. Shooer
William Philip Shore
Sandra L. Shrum
George James Silowash
Soumya Simanta
Matthew Perry Sisk
Lisa D. Sittler
Jeannine M. Siviy
Carol A. Sledge
Michelle A. Slusser
Jeffrey A. Smith
Lenny D. Smith
Dennis B. Smith
James Smith
Kenneth L. Smith
Steven R. Snodgrass
Timur David Snoke
Tara R. Sparacino
Derrick Spooner
Jonathan Michael Spring
Bryan James Li Springer
Alexander Stall
Jonathan D. Steele
Katie Jean Steiner
Lizann Stelmach
Julie Dawn Stephenson
James F. Stevens
Alysha Stewart
Robert Stoddard
Edward R. Stoner
Elizabeth M. Straitiff
Kenneth M. Stupak
Gregory A. Such
Siobhan P. Sullivan
Dean F. Sutherland
David Svoboda
Lucille Rose Tambellini

Joseph August Tammariello
Tracy Tamules
Christopher Taschner
Geoffrey P. Terrell
Marcia J. Theoret
Jeffrey Thieret
Kimberly E. Thiers
Mark Thomas
Alisa Marie Thomas
William R. Thomas
David K. Thompson
Michele A. Tomasic
Barbara J. Tomchik
Carolyn Tomko
Susan Jones Trankocy
Helen L. Trautman
Donovan Truitt
Randall F. Trzeciak
Barbara Tyson
David Edward Ulicne
Jeanette Urbanek
Vijay Sai Vadlamudi
Christine Van Tol
Mary P. Van Tyne
Kevin Vargo
Kay L. Vinay
Cal F. Waits
Kurt C. Wallnau
Cynthia Elaine Walpole
Pennie B. Walters
Mary C. Ward
George W. Warnagiris
David A. Warren
George M. Weaver
Rhiannon L. Weaver
Charles B. Weinstock
Jefferson P. Welch
Gian Wemyss
James T. Wessel
Sharon L. West
David W. White
Barbara-Jane White
Joseph E. Wickless
Alan W. Willett
Pamela Jayne Williams
Jennifer Paige Willy
William R. Wilson
Brian Douglas Wisniewski
Robert M. Wojcik
William G. Wood
Carol S. Woody
Jonathan Woytek
Lutz Wrage
Evan C. Wright
Michael A. Wright
James C. Wrubel
Charles Gerald Yarbrough
Lisa Renee Young
Rawdon Rustad Young
Cat B. Zaccardi

Mark T. Zajicek
Marianne Zebrowski
John Zekany
Xiaobo Zhou
David Zubrow
Michael J. Zuccher

VISITING SCIENTISTS
Laurence Akiyoshi
Donald Andres
Hank Askin
Brian Averi
Joseph Batman
Sandi Behrens
Christine Bissert
Jorge Boria
Pablo Breuer
Michael Bridges
Nanette Brown
Daniel Burton
Robert Cannon
Mark Cavanaugh
Sandra Cepeda
Johnathan Coleman
Richard Cox
Noopur Davis
Larry Druffel
Anthony Durante
Jeffrey Dutton
Jackson Ferguson
Richard (Rick) Forno
Derek Gabbard
Hillel Glazer
David Gluch
Wolfhart Goethert
Yacov Haimes
David Hallowell
Jeffrey Hamed
Marvine Hamner
Jeffrey Hansen
Kenneth Heitkamp
Allen Householder
Martha Johnson
Ray Jones
Tim Kasse
Frederick Kazman
David Keyes
Loretta (Jeanie) Kitson
David Kitson
Ronald Kohl
Alan Lawson
Derek Lee
Sung Lee
Fred Long
John Maher
Jay Marchetti
John Marciniak
John McGregor
Paulo Merson
Thomas Miller

Sally Miller
John Mishler
Judah Mogilensky
Robert Moore
Julia Mullaney
Charles Myers
James Nash
Said Nurhan
Frank Olmstead
Patrick O’Toole
Malcom Patrick
Gunnar Peterson
Marilyn Phillips
Donn Philpot
Jeff Pinckard
Greg Porter
Mike Rattigan
Mary A. Rich
Daniel Roy
Raghvinder Sangwan
Barry Schrimsher
Mark Servello
Lui Sha
Eric Shaw
Donald Sheehan, Jr.
Judith Stafford
Ofer Strichman
Kevin Sullivan
Peter Sullivan
Agapi Svolou
Scott Tilley
Brett Tjaden
Ken van Wyk
Ernst (Peter) Vollmer
Todd Waits
Daniel Wall
Roselyn Whitney
Ray Williams
Claude Williams
Keith Wright
Eileen Wrubel
John Yarger

AFFILIATES
Tom Dover
Bruce Lewis
Mary Lynn Penn
Lisa Ming
Chris Geary
Paul Kimmerly
Drew Allison
Ryan Moore
Peter Ye Chen
James Wilson
Amit Trivedi
Molly Hackimer
Diego Vallespir
Jose Arturo Mora-Soto
Bonnie Hammer
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Work with the SEI
Congress established the SEI in 1984 because software is vital to the national interest. 
By working with the SEI, organizations benefit from more than two decades of 
government investment and participation from organizations worldwide in advancing 
the practice of software engineering.

The SEI creates, tests, refines, and disseminates a broad range of technologies and 
management techniques. These techniques enable organizations to improve the results 
of software projects, the quality and behavior of software systems, and the security  
and survivability of networked systems.

As an applied research and development center, the SEI brings immediate benefits to 
its research partners and long-term benefits to organizations that depend on software. 
The tools and methods developed by the SEI and its research partners are applied daily 
in organizations throughout the world.

How the SEI Works with Government and Industry
SEI staff members help the U.S. Department of Defense (DoD) and other government 
agencies solve software engineering and acquisition problems. SEI direct support is 
funded through task orders for government work. Engagements with the SEI are of 
particular benefit to government program managers, program executive officers, and 
senior acquisition executives, particularly those with long-range programs that will 
benefit from strategic improvements that the SEI fosters.

The SEI has a well-established process for contracting with government agencies and 
will work with an organization to meet its needs.  
 
The SEI works with commercial organizations that want to develop a strategic 
advantage by rapidly applying improved software engineering technology.  
The SEI works with organizations that want to combine their expertise with the SEI’s 
expertise to mature new technology for the benefit of the entire software industry. 
The SEI also supports a select group called SEI Partners, which are organizations and 
individuals trained and licensed by the SEI to deliver SEI products and services. 

To determine how to put the SEI to work for your organization, contact SEI Customer 
Relations at info@sei.cmu.edu.

Customer Relations
Software Engineering Institute 
Carnegie Mellon University 
4500 Fifth Avenue 
Pittsburgh, PA 15213-2612
 
1-888-201-4479 or +1 412-268-5800 
info@sei.cmu.edu

SEI Employment
The SEI seeks candidates for its technical,  
business, and administrative staff divisions.  
Contact the SEI Human Resources department  
to learn the benefits of working at the SEI:  
www.sei.cmu.edu/careers.
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SEI Europe
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The Software Engineering Institute (SEI) is a federally 
funded research and development center (FFRDC) 
sponsored by the U.S. Department of Defense and 
operated by Carnegie Mellon University. 

The SEI mission is to advance software engineering 
and related disciplines to ensure systems with 
predictable and improved quality, cost, and schedule. 

Copyrights

Carnegie Mellon University SEI-authored documents 
are sponsored by the U.S. Department of Defense under 
Contract FA8721-05-C-0003. Carnegie Mellon University 
retains copyrights in all material produced under this 
contract. The U.S. government retains a non-exclusive, 
royalty-free license to publish or reproduce these 
documents, or allow others to do so, for U.S. government 
purposes only pursuant to the copyright license under the 
contract clause at 252-227-7013.

For information and guidelines regarding permission to 
use specific copyrighted materials owned by Carnegie 
Mellon University (e.g., text and images), see Permissions 
at www.sei.cmu.edu/legal/permission/. If you do not find 
the copyright information you need, please consult your 
legal counsel for advice.
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Carnegie Mellon Software Engineering Institute 
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referential use of Carnegie Mellon University service 
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