@

il

SEI Membership

In 2002, the United States Army kicked off an
ambitious initiative to dramatically improve the
way it acquired software-intensive systems.

To accomplish this, the Army partnered with
the Carnegie Mellon Software Engineering
Institute, forming the Army Strategic Software
Improvement Program (ASSIP). One of the
earliest initiatives undertaken by the ASSIP
was to promote the use of architecture-centric
practices among Army acquisition programs by
increasing the number of acquisition personnel
trained in the latest software architecture
technologies.

“The SEI believes [that software architecture
is] a key leverage area. If you can start empha-
sizing architecture in development and acquisi-
tion programs, you can take some of the
mystery and vagueness out of the software
development process,” explained Stephen
Blanchette, Jr., a senior member of the SEI’s
technical staff. “That puts you on better footing
for getting software developed on time and
within budget.”

Senior researchers from the SEI’s Research,
Technology, and System Solutions (RTSS)
program, which oversees the SEI’s software
architecture work, began providing special
offerings of the SEI software architecture
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SEl Partners with U.S. Army to Promote
Architecture-Centric Practices

curriculum at various Army locations. The result
has been an increase in the number of Army
software experts trained in modern software
architecture practices, including the use of SEI-
developed techniques for architecture analysis like
the Architecture Tradeoff Analysis Method®
(ATAM®) and Quality Attribute Workshops
(QAW).

The techniques allow stakeholders to identify the
non-functional requirements of a system and to
evaluate the software architecture against those
requirements to ensure that they have been
addressed adequately before further system
development begins.

On another front, the SEI hosted an Army
Software Architecture Workshop in May 2007.
During that workshop, SEI researchers heard from
representatives of 10 major Army programs who
described their experiences using the ATAM to
conduct software architecture evaluations on
acquired systems. The conclusion? Army staff
reported repeatedly that use of the ATAM and
QAW reduced risk in schedule and cost, improved
documentation, and resulted in a higher quality
product.

“The Army has taken a leadership role in investi-
gating architecture-centric practices and really
trying to put them into play for the betterment of
Army acquisition,” Blanchette said.

SEI Members at an ATAM Evaluator Training December 4-5. From left, Bernard Reger of U.S. Army Picatinny Arsenal, N.J.
and Robert A. Peterson of RA Peterson & Associates Inc., Folsom, Calif. SEI Member Prakash Rao of IBM Global Business
Services (an SEI Partner organization) in Worcester, Mass. attended the Software Product Lines class held December 2-3.
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SEl Profile: Felix Bachmann

The Latest from the SEI

Felix Bachmann, a senior researcher
from the SEI’s Research, Technology,
and System Solutions (RTSS) program,
sat down to discuss his latest work in
software architecture documentation.

In Felix Bachmann’s experience—working
both with outside organizations and as a
software architect himself—every organi-
zation wants to have its software architecture documented, but no
one wants the overwhelming job of doing it. Bachmann, a senior
member of the SEI’s technical staff, explains the problem this way,
“Documentation isn’t merely created once and then put on the
shelf: It has to be updated throughout the product’s life cycle. Add
to that the fact that the same information appears in many places
throughout the documentation, and you have a real maintenance
nightmare.”

Documenting a software architecture is an important way for
architects to communicate their architectures to stakeholders such
as developers and management. And that documentation becomes
a sort of repository of information and artifacts that can be reused
later for other products.

According to Bachmann, some architecture documentation tools
exist, but they fall short of what is needed to make the mainte-
nance process manageable. So he has set out to determine what
architects need in a tool to make that possible. He thinks his
research could be a strong influence on the development of future
documentation tools.

Another problem with documentation is that once it’s written, it
often goes unread. “Software architects need to learn Zow to write
it,” Bachmann says. “Many write it for themselves, forgetting all
about the stakeholders who’ll be reading it.” To guide software
architects, he helped write the book titled Documenting Software
Architectures in 2003. He is now working on the second edition of
the book, which is due out in 2009.

Bachmann’s career at the SEI began in 1996 when he joined as a
resident affiliate funded by Robert Bosch GmbH. He came initially
to learn about software engineering to help Bosch train its staff of
mostly electrical engineers. He successfully applied what he
learned to a Bosch project and used that experience to pioneer the
first version of the SEI Attribute-Driven Design method. In 2001,
he joined the SEI full time and since then has been an integral part
of the SEI’s team of architecture researchers.

Bachmann sees architecture as more than just a set of methods.
“Creating architecture is not some kind of fancy art form that you
need to be born with. It’s applying knowledge. And if you make it
your way of life, you can get great results.”
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Mark Klein, deputy director of the
Research, Technology, and System
Solutions (RTSS) Program and techni-
cal lead of the Architecture-Centric
Engineering (ACE) Unit at the SEI, sat
down to discuss what's going on in the
newly formed unit.

Architecture-centric engineering (ACE)
is about effectively using architecture to guide system develop-
ment. According to Mark Klein, who is leading the ACE work
at the SEI, “Our goal is to enable the design, implementation,
verification, and evolution of software-intensive systems at all
scales. The end game is to use architecture to predict and
control system quality attributes so that the implemented system
will contribute to achieving an organization’s business and
mission goals.”

Klein is leading his team of researchers to address common,
real-world problems such as cost-prohibitive system evolution,
system unpredictability, and organizations that fail to follow
solid architecture-centric practices.

To broaden the applicability of those practices, ACE researchers
are now taking the well-established SEI Architecture Tradeoff
Analysis Method (ATAM) that is used to evaluate how well an
architecture meets its quality attribute requirements, adapting it
for system architectures, and building on it for system-of-
systems (SoS) architectures. ACE researchers are also investi-
gating how to use qualitative methods, such as the ATAM, in
conjunction with analyses performed on formal representations
such as those using the Architecture Analysis and Design
Language (AADL). Such analyses might include verifying
safety properties by using model checking or ensuring perfor-
mance properties by using various forms of performance
analysis.

Klein’s team is also looking at applying notions of architecture
to ultra-large-scale (ULS) systems and asking questions such
as: What old assumptions will break? Will different quality
attributes be involved? What does architecture mean in this
setting? “We’re still in the initial stages of this research but very
excited about it,” Klein said. Another line of research that was
motivated by the SEI’s initial study of ULS systems is computa-
tional mechanism design, in particular applying computational
auctions to network bandwidth allocation. According to Klein,
“We expect this work to help us discover important new aspects
for architecture in an ULS systems setting.”

While methods, techniques, and tools are prominent parts of the
SEI’s ACE research, so are the practicing architects who are
using them to create and analyze the architecture. Klein said, “If
an organization doesn’t possess the right skills and knowledge,
it can’t reap the full benefits of using architecture-centric
practices. We set out to define architecture competence and
ways to measure it.”

The bottom line is that ACE involves using architecture to gain
early and increasing levels of confidence that an implementation
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SATURN

2008

Software Engineering Institute

Carnegie Mellon

Fifth SEI Architecture Technology User Network Conference
May 4-7, 2009 | Radisson Greentree | Pittshburgh, Pennsylvania

www.sei.cmu.edu/architecture/saturn/2009

SATURN 2009 — Architecture at All Scales

“Over the last 15 years, the SEI has become a sort of Mecca for
software architecture—a place where anyone who is doing any work
related to software architecture must go,” stated Philippe Kruchten, a
world-renowned researcher with notable contributions to rational
unified process and a keynote speaker at last year’s SEI Architecture
Technology User Network (SATURN) Conference. “SATURN gives
you the chance to meet all the great software architecture gurus and
writers, the authors of innovative SEI methods, and some of the key
users of that technology.”

If you want to learn about architecture technology, stay on top of new
techniques and methods, hear real-world success and failure stories
from your peers, and network with expert architects, the best way to do
it is by attending the SATURN 2009 Conference.

Previous SATURN Conferences have featured keynotes, presentations,
and tutorials on how SEI technologies and other architecture tools and
practices are used to control key product qualities such as reliability,
security, modifiability, performance, and affordability. SATURN 2009
promises to expand on this foundation by covering emerging technolo-
gies, best practices, and lessons learned for architecture ranging from
enterprise to system and software architectures. Participants will also
learn about product quality and how it complements process quality.
To reflect this expansion, the theme of the SATURN 2009 Conference
is “architecture at all scales.”

SEI Members:
You receive 15% off of the SATURN Conference price.

Don't miss this great opportunity. Register beginning January
12 at f[yww.sei.cmu.edu/architecture/saturn/2009}.

SATURN Conferences Offer Invaluable Experience

e internationally celebrated keynote speakers

e presentations by world-class architects

* SEl architecture leaders at your fingertips

* hands-on training

e ideal environment to exchange ideas

e popular SEl courses in SOA and architecture principles
co-located

e tutorials on current and emerging trends

Who Should Attend:

e software architects
e enterprise architects
e systems architects

e chief architects

e [T architects

e senior developers

* project managers

For more information about SATURN 2009 or to register beginning on January 12, visit www.sei.cmu.edu/architecture/saturn/2009/.

Results of SEl Independent Research and Development Projects
fvww.sei.cmu.edu/publications/documents/08.reports/08tr025.html|
Proceedings of the International Workshop on the Foundations of Dio de Niz, Sherman Eagles, Peter H. Feiler, John Goodenough,
Service-Oriented Architecture (FSOA 2007) Jorgen Hansson, Paul Jones, Rick Kazman, Mark Klein, Insup
ivww.sei.cmu.edu/publications/documents/08.reports/08sr011.htm| Lee, Gabriel Moreno, Robert Nord, Ipek Ozkaya, Daniel Plakosh,
Grace A. Lewis & Dennis B. Smith Raj Rajkumar, Lui Sha, Robert Stoddard, Kurt Wallnau, Charles B.
CMU/SEI-2008-SR-011 Weinstock, & Lutz Wrage

CMU/SEI-2008-TR-025

Noteworthy Technical Reports
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Popular Software Architecture Courses Now Being

Offered in New Ways

The demand for courses in the SEI Software Architecture
Curriculum, such as Software Architecture: Principles and
Practices (SAPP), is growing each year. In 2007, more than
2,300 people took software architecture courses; in 2008, that
number increased to more than 2,400.

The SEI is responding to this increasing demand in two new
ways: by licensing others to teach the SAPP course and by
planning to offer the courses through a distance learning
program in 2009. Qualified individuals can become licensed to
teach the SAPP course to others in their company and to
external customers. Additional courses in the curriculum will be
available for licensing in 2009.

To find out how you can become a licensed instructor, visit
www.sei.cmu.edu/certification/sapp.html.

The SEI is also planning to offer these courses online so that
students anywhere in the world can take them. Look for
information about future online courses at fyww.sei.cmu.edu

products/coursesy.

SEl Increases Value of Architecture Credentials with

New Examination

To ensure continued excellence in software architecture
practices, the SEI objectively validates a student’s understanding
of software architecture before students are eligible to receive
professional credentials in software architecture.

This validation exam is required for software architecture
professionals who wish to pursue the following SEI credentials:

* Software Architecture Professional Certificate

* ATAM Evaluator Professional Certificate

* Software Architecture: Principles and Practices (SAPP)
Instructor Certification

* Documenting Software Architectures (DSA) Instructor
Certification (Scheduled for Release in Spring 2009)

For information about this exam, visit
www.sei.cmu.edu/certification/sappexam.html.

New Course Available: MBE Essentials: An Introduction to
Model-Based Engineering and AADL

This course focuses on fundamental MBE concepts for
engineering real-time, embedded software systems through the
definition and documentation of software and system
architecture and the validation of system quality attributes. To
find out more about this course, which builds on the SAE
Architecture Analysis and Design Language (AADL) standard,
please visit www.sei.cmu.edu/products/courses/p72.html.

New Offerinas Highliaht Growth in SEI Sof Archi Curricul

Software Architecture Curriculum & Certificate Program
The SEI Software Architecture Curriculum is based on decades of
experience architecting software-intensive systems and supported
by four widely acclaimed books in the SEI Addison-Wesley series.
Courses in the curriculum include
* Software Architecture: Principles and Practices
» Documenting Software Architectures
* Software Architecture Design and Analysis
* Software Product Lines
* Architecture Tradeoff Analysis Method (ATAM)
Evaluator Training
* ATAM Leader Training

You can complete one or more of the following three specially
designed certificate programs:

* Software Architecture Professional

* ATAM Evaluator

* ATAM Lead Evaluator

For information about the SEI Software Architecture
Certificate Program, visit
www.sei.cmu.edu/architecture/certificate program.htm].

Free Webinar: Exploring Architecture At All Scales

In this webinar, senior SEI researcher Paul Clements will present
findings from a U.S. Army Strategic Software Improvement
Program (ASSIP) architecture workshop that was held in
September 2008. At that workshop, accomplished practitioners
from government, academia, and industry discussed the various
genres of architecture: enterprise, system, system of systems, and
software architectures. The workshop’ goal was to clarify the
relationships among the different genres and to explore and identify
commonalities and differences.

What: Free Webinar: Exploring Architecture at All Scales
When: January 22, 2009

Time: 1:00 p.m. —2:00 p.m. EST

Register: https://www1.gotomeeting.com/register/930959975

Related Information:

SEI architecture work -
www.seil.cmu.edu/architecture/

SEI Architecture Technology User Network (SATURN) -
www.sel.cmu.edu/architecture/saturn/

SATURN 2009 - www.sei.cmu.edu/architecture/saturn/2009/
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SEl Members Save Even More at SEPG North America 2009!

Just announced! SEI Members will receive a 15 percent
discount at SEPG North America, which will
be held March 23-26, 2009 in San Jose, Calif.

This premier learning and networking event offers
software, systems, and service professionals a one-stop,
comprehensive, and cost-effective opportunity to learn how
others are improving not only software, but also systems,
services, and their development and delivery.

Organizations who have invested in CMMI-based
performance improvement have shown remarkable
returns on their investment (results are median data of 25
organizations who reported data to the SEI):
* Reduced costs by 20%
e Improved schedule predictability and reduced

time to perform the work by 37%
e Improved productivity by 67%
e Increased quality by 50%
e Improved customer satisfaction by 14%

z SEPG" 2003
NORTH AMERICA

Perform at a Higher Level

You'll get an excellent return on your investment through a
technical program filled with practical solutions and ideas
to enable you and your organization to perform at a higher
level.

Please Note: All discounts are stand-alone.
They cannot be combined with group discounts or discounts
given to SPINs or any other affiliation.

If you have already registered and you are eligible for
an SEI Membership discount, please contact
membership@sei.cmu.edd, and we will arrange for a refund.

If you register before Feb. 20, you will receive 15 percent off
of the published early-bird rate of $1,445.

If you register after Feb. 20, you will receive 15 percent off of
the published standard rate of $1,545.

To be eligible for the 15 percent discount on conference
registration, you must be a current and active SEI Member.
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