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As organizations strive to improve the design, development, and delivery of software solutions, an effective combination of
processes, tools, and methods is critical. Finding the right combination requires careful analysis of the variables that influence
gains in productivity and quality. By utilizing industry benchmark data and performance indicators, organizations can collect and analyze their own data to determine the combination of processes, tools, and methods that provide the greatest impact
on their performance. This article reports on three client case studies that incorporated various measurement techniques to
determine best practices.

haracterizing an organization’s best
software development practices can
optimally be described as those software
development practices that yield favorable
results, which are often measured by customer satisfaction, reduced time to market, decreased cost and better product
quality. This article will discuss how three
different organizations used a combination of quantitative measures and qualitative values to identify their best practices.
Based on the knowledge gained, the
organizations used the results to improve
their development practices and/or to
advance their process improvement programs.
In each case, the desire to identify
their best practices was driven by senior
level management who wanted results that
would have a direct impact on stated business goals and objectives. A summary
view of their business goals included the
following:
Figure 1: Basic Measurement Model
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•
•

Reduce project costs (mostly labor).
Improve their time-to-market delivery
of software.
• Minimize defects delivered.
• Improve performance relative to
industry benchmark data points.
In all three cases (and in many other
companies), the organizational strategy to
achieve these goals was centered on quickfix approaches. Cost reduction frequently
tops the list and is usually the driving
force behind the decision to outsource
software development to an offshore
provider. Time to market is often reduced
by delivering fewer features to the end
user, thus reducing the development work
load. Defect minimization is too often
ignored. We know too well that quick-fix
remedies are not usually effective.
However, the alternative to achieving sustained and measurable improvement can
be a hard pill to swallow. In order to
achieve the findings and the results noted

in the cases that follow, senior management had a well-defined vision of what
they wanted to accomplish and had to
marshal the resources necessary to realize
the desired results.
The ability to properly set management expectations and to gain their support was enhanced by the introduction of
a measurement model that objectively and
quantitatively generated meaningful
results.

Introducing the Measurement
Model

The key to successful performance management is performance measurement. As
the software industry grows out of its
infancy into a more mature set of practices, the inclusion of performance measurement to manage and direct decisions is
becoming more of a mainstream practice.
Organizations long ago recognized the
need to establish strategic goals and objectives; equally important, however, is the
identification of an appropriate set of
measures that provide quantitative evidence that those goals and objectives have
been achieved.
A basic measurement model that has
been advanced by the Practical Software
and Systems Measurement program suggests that an organization follow these
three steps:
• Identify the needs of the organization.
• Select measures appropriate to measuring whether the needs have been
met.
• Integrate measurement into the software development process.
In each of the three cases examined in
this article, the management championing
the initiative had identified the needs of
their organization. Our effort began when
management requested our help in selecting the appropriate measures and creating
a measurement model that would result in
the quantification of process performJune 2005
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ance levels. Furthermore, we were called
upon to utilize a measurement model that
would provide the ability to compare
internal performance measures to industry benchmark levels of performance.
The basic measurement model we
used included the collection and analysis
of both quantitative and qualitative elements (see Figure 1). The quantitative elements included four basic measures: size,
effort, duration, and defects. The qualitative elements included a variety of data
points that were used to evaluate levels of
competency regarding process, methods,
skills, automation, technology, and management practices.
Collected on a project-by-project
basis, quantitative data can be displayed in
a measured profile that indicates how well
a project is performing. Standard industry
measures such as function points (FPs)
per person month (PM), defect density
and time to market must be calculated. If
FPs are used to measure project size, there
is an opportunity to make comparisons to
industry data points that are also based on
FPs.
The qualitative data (again collected
on a project-by-project basis) results in a
matching capability profile. This profile
data identifies the attributes that contribute to high or low yields of performance, such as those indicated in Table 1.
These two elements (quantitative and
qualitative) come together to form what is
commonly viewed as an organization’s
baseline of performance. The baseline
values are compiled from a selection of
measured projects and represent the overall performance level of the organization.
Results vary significantly. Some projects perform very well (i.e., they have low
cost and high quality), and other projects
do not. The quantitative data provides
senior management with an objective
view of current performance levels. The
qualitative data provides the opportunity
to examine the attributes of the projects
to determine why certain projects have
outperformed others. This analysis effort
leads an organization to the identification
of their best practices and opportunities
for improvement.
The following three case studies used
this baseline approach in one form or
another. The presentation of the results
for each of the case studies varies due to
the nature of each unique engagement
and how the client wanted the information displayed. There is no magic or silverbullet discovery (as you will see). Basic
measures, applied through a practical
baseline model, provided senior management with the information they needed to
June 2005

Table 1: Capability Profile Attributes

make a more informed decision.

Case Study 1: Large Financial
Institution

Objective: Identify characteristics of
high performing projects.
Scope: Conduct an organization-wide
baseline study.
Collection and Analysis: Data (quantitative and qualitative) was collected on 65
completed projects. Productivity rates,
expressed in terms of FPs per staff
month, were calculated along with three
other base measures: duration, resource
utilization, and cost. The results were
divided into two categories (high performing projects and low performing
projects), and an average was calculated
for each category as indicated in Table 2:
The data demonstrated that high-performing projects produced (on average)
more functionality (148 FPs) in a shorter
timeframe (five months) with a modest
increase in staffing levels to 2.4.
Qualitative data (attributes about each
project) was collected, and profiles of performance were developed that identified
characteristics consistently present in the
higher performing projects, but limited or
absent from the lower performing projTable 3: Case Study 1 Findings

Table 2: Case Study 1 Results

ects. These sets of attributes were then
considered to be the leading factors that
contributed to higher performing projects.
The findings listed in Table 3 below
indicate the attributes and their frequency
of occurrence (percent) in the high- and
low-performing projects.

Case Study 2: Midsize
Insurance Organization

Objective: Benchmark comparison to
industry averages and best practices.
Identify best practices opportunities.
Scope: Conduct a baseline study using 25
selected projects.
Collection and Analysis: Measurement
baseline data was collected and analyzed
to produce performance indicators such
as those in the first case study. After deter-
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Table 4: Case Study 2 Performance Indicators Comparison

Table 5: Case Study 2 Presence or Absence of Attributes

mining the current level of performance, a
comparison to industry average and industry best practices benchmarks was conducted. The results are shown in Table 4.
We examined these data points and
analyzed the underlying profile data.
Within this sampling of projects, the
client’s productivity rate was close to the
industry average (6.9 versus 7.26); however, plenty of opportunity for improvement still existed as evidenced by the best
practices benchmark. The client was actually delivering products (on average) in a
shorter timeframe than industry average,
and again there was opportunity to
improve as the organization moved
towards best practices thresholds. Finally,
the level of quality (defect density) was
significantly below industry data points.
Looking at the findings in this picture
(see Table 5), we observed an organization
that was getting their software product
out the door quickly by increasing staffing
levels and shortcutting quality practices.
This was further substantiated by evaluating the attributes that were the most common and those that were the most conspicuous by their absence.
These common occurrences in Table 5
refer to practices that the client was
Table 6: Case Study 3 Productivity Levels

already executing. Our analysis suggested
that if the client were to focus on the
infrequent or absent practices noted in
Table 5, they would see a substantial
improvement in their level of quality without sacrificing productivity or duration.

Case Study 3: Large Service
Organization

Objective: Identify impact of moving to
the Software Engineering Institute’s Capability Maturity Model® (CMM®) Level 3.
Scope: Perform baseline measures on a
sample set of representative projects.
Collection and Analysis: The final case
study involved an organization that wanted to estimate the impact that a CMM
Level 3 process improvement initiative
would have on their performance. They
attributed the process areas associated
with CMM Level 3 to best practices. To
model this improvement, the organization
had to first determine its current baseline
of performance and establish a composite
profile of contributing attributes.
Project data was again collected and
analyzed. Averages for size (FPs), productivity (FPs per effort month [EM]), duration (calendar months), and cost (labor)
were computed. Using a composite pro-

file, a mapping of the current project
attributes for the organization was developed. In parallel, another model was
developed for projects of a similar size
with a mapping of attributes that matched
a CMM Level 3 organization. A modeling
tool – Predictor from DDB Software, Inc.
– was used to accomplish the modeling.
Predictor contains a series of algorithms
that are used to calculate productivity levels such as those noted in the findings in
Table 6 for the CMM productivity
improvements. The values within
Predictor are based upon the statistical
analysis of software process attributes
from more than 8,700 client projects.
The projected impact of CMM Level
3 practices for this organization was significant. For the same size project, productivity (FP/EM) was projected to
increase by 132 percent, time-to-market
reduced by 50 percent, cost reduction by
40 percent and defect density reduced by
75 percent. This modeling technique
helped this organization evaluate the
potential benefits of CMM process
improvement.
The potential impact indicated above
may appear to be dramatic, but that is a
matter of perspective. Certainly, this significant gain in productivity and reduction
in defects would exceed most expectations; however, if the baseline productivity were dramatically below industry averages based on the nature of the process
profile, then clearly large gains could and
should be expected.

In Summary

These three case studies exhibit a variety
of ways in which measurement data can
be used to learn more about the following:
• An organization’s level of performance.
• Key factors that contribute to high or
low productivity yields.
• The level of performance as compared to industry data points.
• The potential impact of strategic initiatives through the use of performance modeling.
Utilizing a measurement model that
includes both a quantitative perspective
and a qualitative perspective is most
important. It is from this vantage point
that an organization can access both the
measured performance profiles along
with an understanding of the process
profile elements that contributed to the
results. The process profiles have the
added advantage of recommending a
®

24 CROSSTALK The Journal of

Defense Software Engineering

Capability Maturity Model and CMM are registered in the
U.S. Patent and Trademark Office by Carnegie Mellon
University.
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direction for future improvement
strategies.
In reviewing the experiences and
results from these three client case studies, readers should not assume that similar
outcomes would be achieved in their
organizations. The prudent action would
be to take your own measures and create
your own organizational performance
baseline. Utilizing industry-accepted

measures such as FPs will allow you to
perform the necessary comparative analysis. The investment in a baseline study is
relatively insignificant in comparison to
the value of the information gained. Of
course, the return on that investment can
be realized only with the proper execution
of improved software development practices.◆
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