
A Team that Leads by Example
The primary software development facility of
any branch of a nation’s armed forces shoul-
ders considerable responsibility for develop-
ing and maintaining high-quality, mission-criti-
cal applications. When one such organization
needed an integrated environment for soft-
ware engineering and program management,
as well as an upgrade to their network infra-
structure, they turned to Lockheed Martin
Canada for help. (Hereafter, this organization,
which does not wish to be identified, will be
referred to as “the Agency”.) Rick Martelli, a
program manager at Lockheed Martin
Canada, spearheaded the effort to develop a
solution that would meet the Agency’s needs.
Shortly after beginning the project, Martelli
and his small team of specialists realized that
the functional specification they had been
given was not validated. Although it was a
large document, it lacked essential details,
and did not necessarily reflect the real
requirements of the facility. Faced with this
problem, Martelli decided to take a bold, lead-
by-example approach. 

Martelli was confident that Rational Suite®

Enterprise could meet or surpass all of the
Agency’s requirements, based on his knowl-
edge of Rational Software’s wide range of
best-in-class software development tools and
professional services. Nevertheless, he need-
ed to prove it to himself, as well as to the
managers and decision makers at the Agency.
Martelli describes the situation, “When we
started the project, we had two issues that we
needed to address. First, we needed to verify
the set of requirements that we started with
and determine whether or not Rational prod-
ucts would be able to support that kind of
capability. Second, we needed an environ-
ment for ourselves from which to run the proj-
ect. We were trying to address two different
problem areas — one, serving the customer,
the other serving ourselves. So as we were

validating the requirements for our client, we
purchased Rational Suite Enterprise for our-
selves and attended training courses through
Rational University.” Martelli planned to use
Rational’s tools to manage his project while at
the same time proving to the Agency’s man-
agers that these same tools were just what
they needed to succeed.

The Need for Speed (and Quality)
Martelli and his team are part of Lockheed
Martin Canada’s Information Systems and
Services Group. Lockheed Martin Canada is a
highly diversified global enterprise principally
engaged in the research, design, manufac-
ture, and integration of advanced-technology
products. The company is a leader in systems
integration, software development and large-
scale program management and Canada's
premier supplier of electronic defense and
surveillance systems. Primary capabilities
encompass the integration and management
of complex computer-based electronic sys-
tems; the design, manufacture and supply of
military-standard computers, electronic war-
fare, sonar and security systems; and the pro-
vision of lifecycle support for major platforms.

Lockheed Martin Canada employs over 700
people across Canada with its head office in
Kanata and supporting operations in Montreal,
Halifax, and Victoria. Its workforce includes
skilled systems engineers, hardware engi-
neers, and software engineers, as well as spe-
cialists in program management and integrat-
ed logistics support. Lockheed Martin Canada
builds its success on the development and
success of their employees, both as individu-
als and team players.

The Agency was counting on Lockheed Martin
Canada’s extensive experience with military
and national defense projects. Like Rational
Software and Lockheed Martin, the Agency
believes that quality is everyone’s responsibili-
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ty. While they are a public sector organization
they still have to compete with commercial
organizations — which means speed is also
very important to them. As Martelli explains,
“They want to do rapid application develop-
ment. They want the ability to produce appli-
cations faster and cheaper. That would mean
their customers, who are other military agen-
cies, would be more likely to come to them as
opposed to another contractor. Rational prod-
ucts are what this agency is going to use to
become a more cost effective organization.”
Rational’s e-development approach — which
combines tools, services and best practices
for software development — is ideally suited
to the Agency’s needs, because they cannot
afford to sacrifice quality for speed, nor can
they afford to proceed slowly in an effort to
improve quality. 

The First Step: Defining 
the True Requirements 
As the project got underway, Martelli faced
some significant challenges. First, the scope
of the project was quite broad, and they need-
ed a solution that would facilitate the sharing
of information across a variety of functional
areas. “The domains that we were specifically
going after were requirements management,
change management, process management,
project management and also test automa-
tion,” notes Martelli. Plus, Martelli and his
team had little direct experience with Rational
products prior to this project, so they needed
to come up to speed quickly. “Right away, we
started configuring the Rational environment
for our project to demonstrate some of the
capabilities to the customer and also to learn
by actually building the environment for our-
selves,” Martelli remembers. At this stage,
training at Rational University and on-site
mentoring was particularly helpful, “The
Rational University training in conjunction with
mentoring from the Rational Services team
was a very good combination. Many times we
would get the instructor from the course to
come in and do follow-up mentoring. This pro-
vided a lot of continuity, making it much more
efficient to get up and running.”

But Martelli’s concern was with project
requirements. As he explains, “One of the
biggest challenges we had was that when we
initially competed for this contract, we had a

functional specification that was provided by
the customer. Unbeknownst to us, this func-
tional specification had never been validated
by the customer. They hadn’t consulted the
people that would be actually using and
implementing the process. When the docu-
ment was initially prepared, it outlined the
entire capability of an organization that was
process-centric. That was a model that was
based on a Level 5 organization on the SEI
Capability Maturity Model (CMM). This specifi-
cation was done in isolation to the actual man-
agers and staff here at the organization facili-
ty. So they were also reviewing these require-
ments at the same time that we were trying to
address them.”

An Integrated Product Team
Development Approach
Martelli and his team immediately began
organizing the existing requirements using
Rational® RequisitePro®, the market-leading
requirements management solution. Rational
RequisitePro is a key component of the
Rational® Team Unifying Platform — a powerful
set of team-unifying tools and resources that
provide the foundation for Rational Suite
Enterprise, and every member of the Rational
Suite family. The Rational Team Unifying
Platform enables teams to easily share accu-
rate, up-to-date project information like
requirements, visual models, code and test
scripts “We brought those requirements into a
Rational RequisitePro database and created a
structure whereby we could filter out the noise
in the requirements. We were able to ignore
those that had very little value, and also focus
on the priorities that our client had. At the
same time, we were demonstrating the capa-
bility that we would deploy as we used it.”
Because Rational RequisitePro stores require-
ments in a database, the team was able to
easily search, sort and prioritize them. And,
because requirements in Rational
RequisitePro can be viewed, created and edit-
ed using the familiar Microsoft Word environ-
ment, they are readily accessible in a format
convenient to everyone that has a stake in the
project.

To help determine which of the original
requirements were truly important, and which
were of lower priority, Martelli solicited feed-
back from all parties involved. He explains,
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“We used an integrated product team devel-
opment approach. This is a program manage-
ment methodology, where product teams have
full responsibility and authorization to produce
a particular product. We created a team with
stakeholders from each of the different organi-
zations. They fit together at all stages of the
development cycle to provide a solution;
nobody is brought in at the final moment. They
are part of the team from day one. We brought
in representation from senior management,
from middle management and from the actual
end users, all of whom were stakeholders on
the team. We went through the entire require-
ments database and each group assigned
their priority. We made sure that if they thought
that the level of support was insufficient, they
would define that. Basically, we got them to
prioritize the requirements and decide whether
or not the requirements were valid.”

Modeling the Process with 
Rational Rose
As the requirements were defined, Martelli
started to create a requirements analysis
model using Rational Rose®. Rational Rose is
the world’s leading visual modeling tool and is
used to model everything from high level busi-
ness processes, to complex component
based software architectures, to database
structures. Rational Rose models are based
on the Unified Modeling Language (UML).
Rational pioneered the UML, which has
become the standard notation used to specify,
visualize, and construct artifacts of software
and systems. Martelli found that modeling use
cases in Rose was particularly valuable,
because both his team and the Agency’s team
were able to see how the proposed system
would work from the user’s perspective.

“We used the requirements in Rational
RequisitePro as a starting point for use case
analysis,” Martelli explains. “We wanted to link
the capability identified in the functional speci-
fication to the way they conducted their work
at this particular facility, and we used Rational
Rose to do that. We modeled our interpreta-
tion of that capability based on how they actu-
ally performed their work in the process. If a
requirement was vague, we modeled what we
intended to deliver as far as that capability.
Then we used their feedback on our use case
analysis as a means of gathering further

requirements. One of the features that really
facilitated that was Rational Rose’s ability to
publish the model to the Web — that let every-
one to view exactly what was happening with
the use cases. Rational Rose worked very
effectively in the sense that not only were we
able to go to the customer and say, ‘Here’s
how we can deploy Rational Suite Enterprise,’
and get feedback; but it was also a tool for
me as a program manager to see if my team
members understood what the issue was and
whether or not they really understood what the
customer needed. So the Rose model worked
both ways.” Martelli took advantage of the
integration between Rational Rose and
Rational RequisitePro. “We traced our Rational
Rose process models back to the Rational
RequisitePro requirements from the functional
specification. That way we could demonstrate
complete traceability from their initial capabili-
ty needs directly to the customization that we
were going to support with Rational Suite
Enterprise.”

Convincing People with 
Convincing Numbers
With a set of valid requirements and approved
use case models in hand, Martelli and his
team took some time to assess Rational’s abili-
ty to meet those requirements. Going into the
project, he could not be sure that Rational
products would be the right fit for the Agency,
but after thorough analysis he was pleased
with the results. Martelli remembers, “We went
away and we compared the Rational products
to the list of requirements and their priority.
One team looked at change management —
Rational® ClearQuest® and Rational®

ClearCase® capabilities. The second team
looked at requirements and automated test.
They focused specifically on capabilities for
Rational RequisitePro and Rational® Robot. At
the end, what we found was that the Rational
products addressed about 93% of the require-
ments, and the requirements that it did not
address directly were considered low priority.”
In a few instances, a requirement that was
partially met by a Rational product was com-
pletely addressed in a later release from
Rational. “What we found is that each subse-
quent release of the product, we'd go back
and we'd revisit those requirements that we
said were only partially addressed and in
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many cases we find that it had gone from par-
tial to full,” remarks Martelli.

Enforcing the Process with Rational
ClearQuest and Rational ClearCase
Once they had prioritized the requirements,
developed a model, and determined that
Rational would meet all of their client’s critical
needs, Martelli’s team began building a proto-
type environment based on Rational Suite
Enterprise and Rational ClearCase, Rational’s
powerful software configuration management
(SCM) system. Martelli reports that, at first,
there was some resistance to the new system.
The Rational tools, particularly Rational
ClearQuest (Rational’s highly flexible defect
tracking and change management tool) and
Rational ClearCase were much more capable
of enforcing the Agency’s established
processes than their previous tools, and the
end users had to adhere to their process more
strictly than before. Ultimately, the Agency
preferred it that way. As Rick illustrates, “We
were not here to redesign their process. In
fact, while we were doing this validation, they
were trying to achieve ISO 9001. So we could
not go in there and commandeer their
process. Whatever we went with, it had to
conform to their existing process. Once we
actually took their process model and put into
Rational ClearQuest, they had no choice.
From then on, if there were any drawbacks,
any problems in their process model, that was
something that they had to resolve. Now we
have a system in place that allows them to
adapt very easily. And again, that is all based
on Rational ClearQuest.” 

Through tight integration between Rational
ClearQuest and Rational ClearCase, Rational
offers a unique, activity-based process for
managing change throughout the develop-
ment lifecycle. Unified Change Management
(UCM) provides an out-of-the box process for
linking enhancements and defects tracked in
Rational ClearQuest to the specific releases
and file versions managed in Rational
ClearCase. In addition to artifacts managed in
Rational ClearQuest and Rational ClearCase,
UCM links requirements in Rational
RequisitePro and test assets as well. This
capability was introduced as the Agency’s
project was ongoing, and it was a pleasant
surprise for Martelli and his team. “We had
devised a similar change management system

which was based on change activities. With
this system a developer is responsible for
repairing, say five defects, and then author-
ized to check in those files under SCM control.
What we found with Rational’s UCM approach
was that it mapped exactly to the solution that
we had offered our customer. It lent credibility
to our team, because this was a case where
we had developed a capability, and Rational
came out with an automation of that same
capability.”

Documenting the Process 
with Rational SoDA
Rational Suite’s ability to unify software teams
stems from its Team Unifying Platform. Martelli
and the team at the Agency have taken
advantage of the capabilities of almost every
tool in the Team Unifying Platform, including
Rational RequisitePro, Rational ClearQuest,
Rational® TestManager (for managing all test-
ing activities), the Rational Unified Process® (a
customizable knowledge base of best prac-
tices), and Rational® SoDA® (for Software
Documentation Automation). The Team
Unifying Platform also includes Rational
ClearCase LT, a version of Rational ClearCase
designed for project workgroups. Teams can
use either Rational ClearCase LT or Rational
ClearCase when implementing UCM to man-
age change and control workflow. 

For Martelli, Rational SoDA’s automated docu-
mentation and report generation proved espe-
cially useful. Rational SoDA unites information
from a variety of Rational artifacts and assets
— including visual models, requirements,
change request and defect information,
source code, test results and more — into
cohesive, complete project documentation
and reports. “One of the biggest areas that we
had to address was metrics and reporting,”
Martelli continues. “I would say that the most
underrated product within Rational Suite is
Rational SoDA. SoDA is key. With SoDA we
addressed metrics and reporting within
Rational ClearCase and ClearQuest, plus we
could also draw in any other information from
the data stores into one report. This report
could be used to gauge progress or it can
simply be used for communicating changes to
particular team members. Rational SoDA was
very effective in gathering the information from
the different repositories that we had estab-
lished. We can keep an up-to-date version
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available for all the team members, so every-
body is focused, everybody knows what
needs to be done.”

Rational SoDA is also integrated with Microsoft
Project, which makes it even more useful to
Martelli and the engineers at the Agency. “We
have to merge program management with
software engineering. We find that Microsoft
Project is probably the best way to do that, as
far as scheduling and tasking goes. As a proj-
ect leader adds a task to Microsoft Project, it
creates that activity record in Rational
ClearQuest automatically or on request.
Project leaders can then use Rational
ClearQuest to gather their information and
record the information associated with that
particular activity. We can then use Rational
SoDA to produce a report showing all the dif-
ferent activity and effort that’s been recorded,
information that’s been recorded in Rational
ClearQuest, and tie it directly to effort and
schedule information from Microsoft Project.
That’s a very powerful capability, and it is
Rational SoDA that’s doing it for us,” Martelli
observes. 

The Exit Strategy: 
Lessons Learned, Rational Unified
Process, Tutorials and Training
It was never a part of the project plan for
Lockheed Martin Canada to maintain a pres-
ence at their customer’s location. So from the
start, Martelli and his team designed a solu-
tion that included complete documentation of
everything that they had done, as well as a
support system for the Agency to use after
they left. 

Martelli describes the plan, “Whatever we pro-
duce, we make sure that there’s quite a bit of
documentation to support it, so that it is main-
tainable by others. We also try to create an
environment here that establishes a knowl-
edge base within the facility so that we lower
their dependence on us. We've been using
the Rational tools to build an infrastructure for
our users, something we call the Rational
Support Repository. It’s a repository in Rational
ClearQuest that contains lessons learned,
action items for the Rational User Group, and
a customization library. Basically, someone
can submit any kind of script, whether it be for
a Rational ClearQuest hook, a Rational
ClearCase trigger, a Rational SoDA template,

or even a macro for Microsoft Project.” This
resource has become a kind of re-use library,
which other project leaders can go through to
jumpstart their work. Martelli helped establish
a Rational User Group within the Agency that
keeps up with Rational developments, moni-
tors other user groups, and watches for pub-
lished articles on the Rational website. 

At this stage, Martelli found yet another way to
leverage the information stored in his Rational
Rose models, by using the activity diagrams
in Rational Rose to generate tutorials. He
explains, “Once we feel that the customer has
accepted the environment that we've demon-
strated and that our activity diagrams follow
that final configuration very closely, we can
use those activity diagrams to derive tutorials.
In that way, when we deliver the final product,
there is not only the actual implementation of
the environment, but there is also a tutorial
that the end users can use for self-training.”
Martelli then took it one step further, by lever-
aging the tutorials as test cases. He used
Rational Robot, Rational’s award-winning func-
tional testing tool, to record, modify and play-
back automated testing scripts that stepped
through each of the tutorials. “We use Rational
Robot for acceptance testing — so that way, if
there are changes to any of the schemas, or
updates to the Rational tools, we can re-run
the tutorials using Rational Robot and verify
that they are still valid.”

In addition to the tutorials and the user group’s
resources, engineers at the Agency get train-
ing at Rational University and have easy
access to the Rational Unified Process
(RUP®). RUP is a web-enabled guide to indus-
try-proven software engineering best prac-
tices. RUP can be easily tailored to reflect an
organization’s own processes. As Martelli
notes, RUP plays an important role at the
Agency, “We have to have a way of being
able to set up a project from this facility, set
up the repository and then communicate to
them exactly what we've done. That is what
we use RUP for. If you're on a particular proj-
ect from this facility, we send you off on train-
ing, and when you come back, the client soft-
ware is installed on your workstation. If you
want to know exactly what to do and where to
go, all you have to do is launch that particular
software, go to the extended help, and look
up your project. RUP will describe to you not



only where your repositories are and allow you
to connect to them by just clicking on the link,
but it will also define what the accounts are,
what the privileges are, and so on. So, after
they come back from Rational University
Product Training, then they're basically ready
to go. If they're not, they can access every-
thing that we've done with explicit examples of
what they need to do to get going.” Currently,
Martelli’s team is working on integrating the
lessons learned database with RUP. When
completed, this will enable Agency users to
view a lessons learned report directly when
they access extended help from a Rational
tool.

In addition to Rational’s on-site training and
mentoring, Martelli appreciates Rational
University’s ability to tailor course offerings.
“We always go first ourselves, so that we can
then better recommend what training is most
suitable to the organization here. Once we've
done that, Rational sits down and works with
us, and together we develop a training pro-
gram for the organization. We look at the
roles, the types of courses, and also we see if
we can introduce any specialized elements
into the training packages that will better meet
the needs of the customer.”

The Bottom Line — 
A Win-Win Situation
It is clear that Martelli and his Lockheed
Martin Canada team are very happy with the
way Rational Suite Enterprise’s integrated
tools have helped them manage their side of
the project. But what about their client? Are
they equally pleased with their Rational solu-
tion? Absolutely, according to Martelli. "They
went from, I would say, a somewhat undisci-
plined approach, to a very controlled and very
disciplined approach. New team members
can be brought up to speed quickly because
everything is standardized and the infrastruc-
ture is in place." He continues, “As part of
ISO, you’ve got to demonstrate that your
process is improving. Prior to this project, they
had a number of processes, but they couldn’t
verify that people were actually following
them. Also, there weren’t very many requests
coming in to change the process. Once we
went with Rational ClearQuest, we could see
significant involvement from the end users. We
could actually see that people were following

the processes and that improvements to the
processes were coming through. When our
customer was audited by the organization that
handles the ISO certification, they were very
impressed with how the quality system was
being managed through Rational ClearQuest
— our customer got a lot of praise there.”

In the midst of the project, an independent
reviewer appointed by a Canadian govern-
ment agency audited the project office. “It
was a kind of program management review,”
Martelli says. “It is a new policy for how proj-
ects are managed, so that they can track
value against actual expenditures. In other
words, they can say, ‘We see you spent $2
million, but did you get $2 million worth of
value from this project?’ They have a check-
list. Is there an issue’s log maintained for the
program? Is there a defect log being main-
tained for the program? Is there a change
control log being maintained? Is there a risk
management log? We met every requirement,
and that was because of the Rational tool set.
But what was more impressive to the reviewer
was the fact that these logs weren’t hard
copies sitting on a shelf someplace. I would
generate them on-line, and they would be up
to date with that current day’s activity.” 

Martelli’s team also impressed the Agency’s
senior management by demonstrating a risk
management system based on Rational
RequisitePro and Rational ClearQuest. In this
system, developers can flag technical require-
ments as high-risk or low-risk during their
analysis. A project leader can then use
Rational RequisitePro to filter out the low risk
requirements and examine only those require-
ments rated as high risk or very high risk.
Martelli notes, “You can then use RequisitePro
to determine what your priorities should be.
Once you've established that priority, then you
can create a risk issue in Rational ClearQuest
and create risk control actions and assign
owners to those risk control actions. This really
allows you to manage programmatic risk, and
also get technical feedback from your devel-
opment team on the technical risks. With
Rational RequisitePro you can centralize that
information, make it accessible, incorporate it
into a plan and then tie that to Rational
ClearQuest which controls your workflow.”

The Agency had been using some Rational



tools in some departments, including Rational
Rose, and Rational Apex® Ada, for Ada devel-
opment. But, they were not necessarily
employing them as an integrated part of their
process. “The process that they wanted to
have was there, but they didn’t have the tools
integrated into it to support it and enforce it.”
Martelli continues, “Here we've seen the value
of process that’s tightly integrated with the
environment. It’s a big conceptual leap for
some people to make, in the sense that typi-
cally people see process being independent
of tooling. To me, you cannot really leverage
the benefits of the process unless you have
the tools to support it. Nor can you improve on
that process, unless you have tools to facili-
tate that as well. Once the process becomes
something much more tangible, and you have
the tools that enforce it, then change happens
very quickly. With Rational, it's always going to
be change for the better.”

Bringing Home a Rational Solution
Considering the success that Lockheed Martin
Canada has had with Rational on this project,
Martelli and his integration specialist, Claude
Mercier, are excited about the prospect of
duplicating their success throughout
Lockheed Martin Canada itself. “Lockheed
Martin Canada has undertaken a similar exer-
cise, where our Software Engineering Process
group is reviewing our processes and looking
to create an environment with a lot of capabili-
ties. We're hoping that we can take what
we've learned here and deploy a similar envi-
ronment there,” says Martelli. And Mercier
adds, “Lockheed Martin Canada is driven by
the fact that they want to get to CMM level
three. Our belief is that with Rational’s tools, 
it is much easier to achieve CMM level three.
For example, Rational Rose allows you to
model your processes easily, while being able
to publish your model to a Web site accessi-
ble by your team and other stakeholders
throughout the company. Rational SoDA
allows you to easily generate documents from
your Rational Rose model that can be used to
capture and track requirements in Rational
RequisitePro. With Rational ClearQuest you
can implement a workflow associated with a
process model and also implement a process

improvement capability. The Rational Unified
Process provides the process management
capability. And Rational ClearCase provides
the needed version control for your models,
requirement artifacts, and released products
such as the customized Rational Unified
Process.”

The Big Picture
Over the years, Rational tools have con-
tributed to the success of thousands of devel-
opment teams. But rarely have such a wide
range of Rational tools been deployed for
such a unique purpose. Martelli and his team
leveraged Rational Suite Enterprise’s integrat-
ed tools and resources not to develop soft-
ware, but to manage a project that would help
another organization use those same tools to
develop high-quality, mission-critical software,
in less time.

Martelli, whose background is in software
development sums it up best, “We looked at
the Rational solution, not only to set up an
environment where our customer could devel-
op software to address their needs, we looked
at the Rational solution for ourselves as a
means of managing our program. We could
capture requirements, identify risks, and place
our work products under configuration control.
And we could also do acceptance testing by
verifying the particular process that utilized
the Rational tool set. So we looked at the
Rational products not strictly for software
development. We looked at them for program
management. Rational tools can address key
areas for any development expert or develop-
ment project. Whether the project is hardware,
or systems integration, or strictly software,
Rational products provide a capability that is
available nowhere else.”
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