IT Organization, Benchmark Thyself (Part 2)

executive summary

by Michael Mah
When people think of the Internet economy and the role of information
technology, the one word that often comes to mind is speed. Today, competitiveness seems to be all about speed. Whats perceived to be at stake
is corporate survival. And with many companies experiencing IT applications backlogs ranging from seven months to two years, IT capacity needs
to be ratcheted up in a hurry.

This issue of ITMS begins an ascent into how to
construct a practical metrics framework within your
organization. The February and March issues
established the goals and purposes of IT metrics;
now it is appropriate to discuss the how.

At the same time, IT expenditures are significant, with some estimates
in the neighborhood of US $250 billion per year worldwide. A major
telecommunications company for whom my firm recently completed a
productivity benchmark study estimated that its annual IT expenditures
alone were in the range of $4 billion.
With that amount of money being spent, most people indeed will want
to know how productive they are. That begs the question: what does
improving productivity mean to you? To one company, it might mean a
desire to reduce that $4 billion expenditure by 30% over five years while
maintaining the same level of functional output. To another, it may mean
keeping a lid on spending growth, but raising output by 25% (to satisfy
that applications backlog). To a third, it might mean spending more, say
10% more, but cutting time to market by a third (also to reduce the backlog). And perhaps someone else wants to increase system availability by
50%, because with every minute that a system is down, you can count the

In IT Organization, Benchmark Thyself (Part 2),
we take a look at productivity baselines. The
examples are from a real company, using real data.
We examine the notion of establishing your own
benchmark to identify the output capacity of your
organization in terms of speed to market, cost,
effort, and reliability. Like an image in a photo lab,
what an organization sees about itself is sometimes
surprising. This is the first step in becoming a
learning organization that makes better decisions.
Im also pleased to introduce Jim Heires, who,
in the second article, gives us a look into a
proven process of collecting and analyzing metrics
from a practitioners point of view. This timely
story from the real world is complete with
practical advice and lessons learned that will
save you time. Heires focuses on what you can
do to effectively mine the information within
your organization.

Last but not least, a familiar face returns to the
pages of ITMS. Carol Dekkers offers us six steps
that provide good common sense in Making
Continued on page 2. Software Measurement Really Work: Aligning
Measurement Expectations (Part 1). This is the
first in a series of articles designed to help you
overcome cultural barriers to establishing successful measurement programs. She talks about what
measurement can and cannot do, and what elements make sense to ensure that metrics programs
focus on delivering value.

The High Technology Detective:
Mini-Postmortems and Their
Practical Applications

by James T. Heires
The use of historical data to predict future events has
been the source of much debate in the software development community over the years. Opponents claim this practice
is analogous to driving a car while looking only through the
rearview mirror. Proponents protest that it would be foolish to
purchase stock in a company without first looking at its past performance. When pressed, however, most agree that appropriate
historical data can provide a clue to future events, but that it
should be supplemented with additional information for best
results. This story begins in 1994, when a mini-postmortem
Continued on page 10.

Michael C. Mah, Editor
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money lost from the missed transactions
(witness the recent eBay or Schwab outages.)
If youre really greedy, you might want costs
to be reduced by something like 50%, schedule reduced by 30%, and reliability improved
by 40%, all over a five-year time frame.
Whatever productivity means to your company, it must be articulated and understood
in terms of your priorities. This means looking in the mirror to assess IT performance
from a view that is framed within the context
of your specific industry. What matters to a
bank about IT productivity might have little
relationship to what matters to a dot-com
organization.
The dilemma is that, even with nothing more
urgent than whats happening in IT, the availability and access to IT metrics data within
most organizations is incredibly poor.
Multimillion- or billion-dollar decisions are
made from a misinformed state. During
speeches at industry trade conferences, no
one raises their hands when people like
Howard Rubin, myself, and others ask who
in the room has an effective metrics program
in place that actively supports strategic decisionmaking. It seems that only in IT is this
the case.
Often, IT organizations try to tackle this
vulnerability by looking at what other
peoples data says; they try to make decisions about their own directions based on
other organizations experiences. Although
some information is probably better than
none, this tends to create a false sense of
metrics security. Better to have your own
productivity measures from your organization to make decisions about your fate.

Obstacles to Acquiring IT Metrics
Information
There are a number of issues that create
obstacles to IT data collection within an

organization. This is a huge topic in and
of itself, but some of the most prevalent
obstacles are:
à
à

à

à

Measurement fear
Perceived lack of time due to deadlines
(we have real work to do)
Emotional negotiations being the norm:
who needs numbers?
Lack of management education on
practical metrics

à

Invalid approaches

à

Staff churn and poor record keeping

à

No established protocol for project
postmortems

In his article on page 1, Jim Heires from
Rockwell Collins, Inc. offers sound advice
on how to overcome some of these barriers
through his candid sharing of what worked
within his organization. His article contains
numerous prescriptions for solutions from a
process standpoint. This information has
been distilled from years of experiment and
experience that can save you time and effort.
With data in hand, the IT metrics specialists
task is to proceed to meaningful analysis.
Once you know what to look for, there are
several known pitfalls that can be avoided.
Moreover, how you portray your findings
will be very important. If the data is misrepresented, it can lead to false conclusions
and bad decisionmaking.
In a moment, Ill share with you how some
firms approach metrics analysis to give you
some guidance on interpreting the data and
making thoughtful recommendations.

What Projects to Use
Generally speaking, it is a good idea to
compile a list of IT projects that meet meaningful selection criteria. Among these will
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be projects with much at stake with regard to
their outcome. Imagine saying to your senior executives, What are the top 20 projects
that are the most vital to you and the company? Those are the projects youre looking for.
For now, you want to look at projects that
have recently been completed, preferably
within the last year or so. Projects that are
in mid-flight will be discussed in future
ITMS issues, as there is much to say about
this unique kind of analysis. Right now,
however, we want to concentrate on answering questions about what the organization
has demonstrated on projects that have
recently been finished.
The purpose of establishing this initial focus
is to go where the money is, so to speak.
Creating value for a metrics program means
applying metrics to projects with high importance to the organization. In this manner, the
value outcome of a metrics initiative will
be coupled to IT projects with high value to
the company. Your ability to positively
influence what decisions are made on these
projects is intended to make a true difference
to your companys competitiveness and performance in the marketplace.
Framed in this manner, a metrics program is
viewed as strategic, as opposed to an extra
overhead activity thats misperceived as a
necessary evil. In the latter scenario, the
program might be at risk of being trimmed or
cut during lean or problematic times. Yet if
an organization flies into turbulence, thats
the most critical time to have the organizations metrics instruments well lit and fully
operational. If they are not, then youre flying IT by sight only, without the instrument
flight rule certification that could prove vital
during bad weather or on a dark, foggy night.
Some additional minimum project criteria is
also appropriate. Generally, you want to
select projects longer than 3 months in duration that expend at least 12 work-months
(1 person-year) of effort. The reason is that
you want to acquire knowledge about
medium to large projects that reflect the
effects of team dynamics. Most projects that
are smaller than this are usually not part of
an organizations top 20 (unless youre
working in a very small company), and their

measures usually reveal more about individual people than about process. For example,
benchmarking a project that Lee worked on
over a two-week period reveals more about
Lee and whether he/she was a good fit for
that project than about the companys IT
productivity.
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Old Data Versus New
You can use the same method to benchmark
a series of projects finished in the last four
months as you would for a singular project
that finished last week. However, as time
passes, institutional memory begins to fade
and reconstructing what happened on a project becomes more challenging. The more
time thats passed, the more likely it is that a
given team has scattered to various parts of
the organization, with its members now in
the middle of something else.
Thus, it is important to try to gather metrics
when the data is reasonably fresh. Its not
impossible to conduct what happened conversations for projects that are six months to
a year old; Ive personally done it for scores
of projects over the years. But it is harder,
and the margin of error sometimes increases,
depending on the reliability of the record
keeping.
Analysis Advice
After the data has been collected and validated, the analysis is often concerned with
establishing clear answers to questions.
These questions should map into goals we
want to establish for the organization going
forward. Some of them are:
à

à

à

How productive was our last batch of
critical projects?
What are the findings across different
areas of our business?
Is our IT applications development and
maintenance productivity increasing or
decreasing?

à

Are schedules getting shorter?

à

Are effort and cost decreasing?

à

Is reliability improving?

à

By how much is productivity increasing
or decreasing and at what rate?

© 2000 Cutter Information Corp. For subscriptions call +1 800 964 5118 or +1 781 641 5118
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à

à

How do we compare to others in our
industry?
What were overrun statistics and
time/effort profiles like in the face
of changing requirements? (For an
example, see sidebar, The Overruns
Continue.)

When drawing conclusions from the data,
it will be very important to be sensitive to
organizational problems associated with
language of judgment and/or evaluation.
There may even be a natural tendency to
compare projects and teams. The risk
involved with using measurement for
evaluation is that people begin to fear evaluation, which can lead to all sorts of problems, from cover-ups to quiet sabotage of
the metrics program.
What companies need to do is focus on
process, using the language of organizational
learning. Having this body of knowledge
provides opportunities for insights, learning,
and consciously authoring a course of action
in which problems are discovered and rectified in a more focused, efficient, and meaningful way than in an organization with a
chaotic approach to problem solving. This
doesnt mean an organization without measures will not be able to improve; however, it
will likely do so more slowly than an organization that has more complete knowledge
of itself.
For an organization to raise itself to the next
level, it must master not only the mechanics
of acquiring knowledge about its performance, but also the ways in which it reacts and
responds to the information that is revealed
as part of its measurement process. In other
words: what will it choose to do with the
information it acquires.
The first issue of the day is to be conscious
about rewarding and encouraging the people
who expended the time and effort to collect
the metrics. If what you do with the measures is declare judgments and concentrate on
evaluation rather than problem solving, you
can be sure the next time you ask for measures, people will say theyre too busy, and
your metrics program will collapse.
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Dont Play the Ratio Game
Now that you have data, you must be
careful to use it wisely. Many metrics
analysts fall into the trap of using overly
simplistic measures  for example, measuring productivity only in functional output per
unit cost. The problem with this metric is
that its a simple ratio that omits an allimportant value: schedule.
I have said this before, but it is worth repeating until we all get it right: in this Internetspeed economy, time is of paramount
importance. Remember that work-months
are a unit of effort, not a unit of schedule.
For example, 6 people working full-time on
a project that is 10 months long expend 60
work-months of effort (6 people times 10
months). If you double the staff on the
project, you might (I said might) shrink the
schedule to 8 months, a compression of
about 9 weeks. The time is now 8 months,
but effort is now 96 work-months (12 times
8), an increase of 50%+. Time was compressed by about 20%. But watch out  its
not uncommon that defects in projects compressed in this manner increase sixfold. This
is the 200/20/6x effect. You double your
staff by 200%, you cut the schedule by a
lousy 20% (if youre lucky), but defects rise
about sixfold.
In both cases, output in the numerator
remains constant, at say, 100,000 lines of
code, or 100 function points, or 500 C++
objects, while the denominator increases by
50%. That makes the productivity ratio fall
dramatically, when all that happened is more
people were put on the team. In the case
of 12 people versus 6, it would look like
productivity fell by 33%, when in fact the
project was delivered 9 weeks faster  the
perceptions conflict.
A Graphical Analysis
Instead of doing numeric ratio analysis, I
suggest building your own graphical (visualoriented) trends. Heres where we expand on
the idea of the growth charts I used for illustrative purposes in last months ITMS.
Figure 1 shows a trend for an IT organizations schedule performance across projects
ranging from small to large. This is a large
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The Overruns Continue
QSM Associates recently examined overrun and
slippage characteristics from completed IT projects
(both new developments and enhancements) collected during several productivity benchmark consulting engagements. The sample consisted of 210
projects from 24 companies across several industries, including utilities, financial, retail, and equipment manufacturers. All of the projects were
completed during the three-year period from 1997 to
1999. Here are some of the results:
à

à

à

Of the 210 projects, 98 (47% of the sample)
were not able to report their originally planned
schedules and/or budgeted effort because the
plan had changed so many times.
Out of the 210, 83 (39.5%) were delivered late
by an average of 66.7%. A small percentage of
projects (7.6%) were delivered early by an average of 16.8%. Another small percentage of the
projects (6.2%) were on time.
Out of the 210, 63 (30%) were over budget by
an average of 127%, 49 (23.3%) were under
budget by 22.1%, and 23 (11%) were on budget.

Below are the average values and general
characteristics for schedule, effort, and staffing
for this sample.
Schedule
à

Requirements: 4.6 calendar months

à

Main build: 6.6 calendar months

Effort
à

Requirements: 32.1 work-months

à

Main build: 91.0 work-months

Staffing
à

Requirements: 5.5 full-time equivalent (FTE) staff

à

Main build: 11.0 FTE staff

à

Staff churn in construction averaged 10%

Size
à

85,065 new and modified instructions

à

56% of sample sized in function points and/or
source code counts

Languages
à

49% used Cobol, C++, and C as their primary
development language

à

51% of sample was split among 31 languages,
including PeopleSoft, Visual Basic, SAP, Oracle,
Java, 4GLs, and code generators

Requirements
à

Requirements volatility averaged 22.2%

à

Scope creep averaged 13.4%

Reliability
On average, 120 errors were found and fixed
during testing:
à

40% of errors had a serious or critical severity
ranking

à

First 30 days postproduction: average up time
was 13.9 days

(Note: the main build phase encompasses detailed
design, construction, and all testing.)
Observations
It is interesting to note that a large number of projects
(nearly half) had lost track of their originally planned
schedule and budget. This fact speaks of the
extreme volatility that IT application and development
teams are dealing with in the course of their work.
It is therefore not surprising that overruns and slippages are running at 127% and 67%, respectively.
Although these numbers are not as severe as
reported in other studies, they are nevertheless quite
significant. It should be noted however, that some
projects were delivered under budget by 22% and
ahead of schedule by 17%.
Finally, performance should also be interpreted in the
context of continuously changing requirements while
the imposed deadlines were kept fixed. It seems
obvious that, in light of scope changes and scope
growth, the teams performed admirably. These
are circumstances that (sadly) reflect the norm of
our volatile business environment. Lets give credit
to our IT staffs as they continue to operate under
the gun!
 Michael Mah
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Figure 1  Speed performance: 31 completed projects.

IT organization from a US-based telecommunications company that employed about
2,000 people in its IT department at the
time. The data was part of a benchmark
study that was conducted to establish a
Year 1 productivity baseline to support a
major process-improvement initiative.
The chart shows speed on the vertical axis
(in months) as a function of size in new and
modified functionality. Each project from
the data sample is represented by a single
dot on the plot. It represents the elapsed
schedule from detailed design through
deployment of the system. If a project that
comprised 100,000 lines of new and modified source instructions, 1,000 function
points, and/or 500 C++ objects took 8
months, it would plot at 1,000 function
points and 8 months.

6

The dot on the plot (remind you of a
Dr. Seuss book?) also has a companion plot
position on other trends. These include
trends for effort versus size, defects versus
size, and number of full-time equivalent staff
versus size. Together, each family of values
tells a story about that individual project,
while the aggregate tells a story about the
organization.
The center line is the average schedule trend
for this company drawn through its data.
Upper and lower bound lines are above and
below the center. This delineates the plus
and minus 1 standard deviation of the data.
That simply means that projects on the lower
bound are in the 84th percentile. Projects
that hug the upper bound are in the 16th
percentile (they take longer).
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Figure 2  Company ABC: baseline schedule trend.

The chart in Figure 2 shows this organizations baseline trend without the individual
dots that represent each project. What we
are left with is the organizations Year 1
baseline schedule trend. The slope of the
line rises from left to right. This reveals that
larger projects take progressively more time
and indicates by how much. Although it
looks linear, the graph is actually somewhat
deceptive. Logarithmic scales mean that, if
drawn on linear axes, the trend would show
curves  much like the National Center for
Health Statistics (NCHS) pediatric growth
charts in the March issue of ITMS.
Figure 3 shows four sets of trends placed on
one view. They show trends for schedule,
effort, staff size, and defects found and fixed
during testing, all as a function of small to

large projects. Figure 4 shows the same
trend again without the individual projects,
just the aggregate trend. Taken collectively,
these baselines represent the IT throughput
capacity of the organization.

What It All Means
What Ive depicted here is a sample framework that moves away from traditional IT
metrics analysis (dependent on elementary
ratios) in favor of a visual depiction, showing the multiple dimensions of metrics. This
type of visual tells a more coherent, holisticoriented story.
The implications of such a framework are
significant. This method allows an organization to become its own NCHS and to produce its own productivity baselines. The
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Figure 3  Four-up trend view: schedule, effort, team size, and defects (with data points).

examples charted here were produced
with a powerful metrics database analysis
tool, but anyone can start with charting
capabilities built into products like Excel or
math/statistics packages. Moreover, the approach builds on a minimum set of measures
defined by the industry standard Software
Engineering Institutes Core Metrics. They
can also be expanded upon, with additional
dimensions that are relevant to an organization included in its set of views.
From here, an organization can use its
baseline for several things. The first is the

8

establishment of a Year 1 benchmark against
which future projects will be plotted to see
how they position for schedule, effort, cost,
staff, and reliability as initiatives for software process improvement take hold. In that
manner, one can assess the effects of these
initiatives. Are they resulting in faster speed,
lower costs, better reliability? By how
much? The numbers will help an organization see what is working and what isnt.
On a project level, one could imagine using
these benchmark trends to plot what an
outsourcing vendor is proposing for an
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Figure 4  Four-up trend view: schedule, effort, team size, and defects (without data points).

upcoming project that is out for open bid.
Is the company shooting for the moon in
terms of speed? What about cost? Is the
company proposing to use a project team
that is too small, too big, or just right?
In addition, trends for each successive set of
data can be superimposed upon one another.
Are schedules getting shorter as we demand
more performance at Internet speed? If not,
why not? What is the schedule-shrinkage
rate? Are schedules getting better by the
10% per year that we promised, or was that
promise too aggressive and unrealistic?

Whats happening to defects and reliability
as we undertake this mad rush?
As you compile data on your own projects,
you will likely see a trend with regard to
rates of change. Industry research is showing a change in the trend line positioning
every year. For example, with regard to
IT projects, effort is dropping faster than
schedule  about a 25% reduction every
2.5 years. Schedule has been shrinking by
about 10% in that same time frame. That
means it is about 2.5 times harder to cut time
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than it is to cut costs. What is your IT organizations improvement rate?

Process Improvement. Prentice Hall,
1992.

These and other IT metrics questions can
be answered in a deliberate and methodical
manner using visual representations that
everyone can understand (especially moms
and dads who are used to seeing pediatric
growth charts at their childrens annual
checkups). Give it a try and see what your
trends tell you.

Pressman, Roger S. Software Engineering,
A Practitioners Approach, Fourth Edition.
McGraw-Hill, 1997.
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The High Technology Detective
Continued from page 1.

program was put in place to improve the
organizations software estimation capability.
Under the magnifying glass is the commercial segment of a large Midwest avionics
company. Join us as we investigate this
companys successes and failures as it implemented processes for mini-postmortems.

Whats the Motive?
There are many reasons why organizations
come to the realization that they need to
collect historical data from their software
development programs. However, several
common themes recur in the literature and in
my own experiences. These include cost/
schedule overruns, process improvements,
and noncompetitiveness. All of these issues
boil down to one premise: lack of control.
Without control over software development
activities, an organization can quickly lose
its edge, resulting in loss of market share,
lower profits, and reduced customer loyalty.
Visible Shivers Running Down My Spine1

Many companies realize that their estimates
of software project cost and schedule do not
agree with their actual performance. When a
programs estimate differs significantly from
its actual performance, a problem is revealed
that cries out for a solution. If the software
project is underbid, the resulting overrun
could cause project cancellation, destroying

10

customer confidence. Overbidding creates a
noncompetitive position, causing contracts to
be lost. Unfortunately, cost and schedule
overruns are commonplace in todays software business.2 This oft-cited study of more
than 8,000 IT projects determined that the
average unsuccessful project was 189% over
budget and 222% over schedule, compared
to the original estimates. The effective use
of historical data builds confidence in estimates because it provides a solid foundation
on which to base ones business.
The company in this case study is different
from yours, but when the engineers and businesspeople met to negotiate a new product
development, there was a distinct tendency
to let emotions rule. Those who spoke the
loudest and with the most conviction usually
triumphed. In this type of brute-force environment, no amount of engineering judgment
or carefully planned logic can prevail. It
takes data! One particularly demanding customer delayed signing a business agreement
for weeks until the original estimate was
substantiated using suitable historical data
and a validated estimation model. Days
later, the contract was enthusiastically
signed.
Any software development organization can
create a market differentiator by predictably
adhering to customer commitments.
Consistently delivering on promises while
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remaining profitable creates customer trust,
loyalty, and longevity. (See Jim Mayess
article in the March issue of ITMS for
a thorough discussion of balancing the
customers needs with those of the IT
department.)
Some companies see value in achieving
process maturity for the sake of the Software
Engineering Institutes (SEI) Capability
Maturity Model (CMM)3 or other standards.
Process standards such as CMM encourage
the collection and analysis of project data to
establish a baseline and to measure progress
from it. The body of evidence in support of
CMM-based process improvement, however,
is growing and convincing. Organizations at
higher levels of process maturity enjoy 19%
faster cycle times, 39% fewer postrelease
defects, and a 5:1 return on investment.4 The
Department of Defense is also doing its part
to encourage contractors to adhere to process
standards.5 However, without a memory
bank of corporate knowledge available,
measuring process improvement is next to
impossible.
With mergers and acquisitions a way of life
in the IT world, knowing ones competition
is also important. Competitive intelligence is
critical in todays market because it allows a
comparison of a companys performance
with the trends of its industry.

The Mini-Postmortem
The mini-postmortem method is used to
collect evidence (historical software project
data) and reason about the findings. The
name of the method is borrowed from the
field of forensics because of the inherent parallels  an attempt to reconstruct what happened in the past from evidence that remains.
The mini-postmortem was part of a larger
metrics program plan to improve productivity and quality at this company. The minipostmortem focuses on obtaining facts about
projects; i.e., the whole truth and nothing but
the truth. These facts are then expressed in
quantitative and qualitative terms. This
process works best when carried out by a
centralized team of process specialists. This
ensures consistency and confidentiality, minimizes intrusion on development staff, and
reduces bias.

The mini-postmortem process begins when a
project team makes its final delivery to its
customer. This is the point at which all
development and testing is complete, and the
development team believes that the product
has satisfied its requirements. Other maintenance or enhancement work may follow, but
is only included in the mini-postmortem
when it is part of the software requirements.
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The Cast of Characters
The main characters of this story are the
project team, the data collection specialist,
and management. The project team has just
completed a project. It is important to obtain
the project teams participation while the
teams memory is fresh. Project records
have been known to evaporate if left unattended for too long. The data collection
specialist should be experienced in software
development to prevent including sugarcoated data in the repository. Management is
involved only to authorize the data collection
and receive analysis results. For political
reasons, it is usually not a good idea to invite
management to the validation interview
(detailed below).
Gathering Evidence
Shes Filing Her Nails as Theyre Dragging
the Lake6

At this point, a short questionnaire is used to
collect project data. Basic information, such
as SEIs recommended core measures,7 is
requested. The completed questionnaire is
then provided to the data collection specialist, who quickly scans it for completeness
and logs it into a database.8 Information that
is missing, unclear, or otherwise questionable
would cause the data collection specialist to
gain clarification from the project team
leader before proceeding. Once the data collection specialist is satisfied with the completeness of the data collection form, a
validation meeting is scheduled to review the
data with the appropriate members of the
project team, but not with the manager.
Youll need about two hours. If the questionnaire was incomplete, ask the team
leader to come to the meeting prepared with
the additional information.
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This validation interview can be a positive
experience for everyone, if approached properly, even if the project being studied had
more than its share of challenges. It doesnt
hurt to offer coffee, doughnuts, pizza, or
other motivators to the interview participants either.
Follow this next step faithfully. Validation
is the most important of all the steps in
this process. The purpose of the minipostmortem is to characterize a companys
true software capability in order to improve
future business decisions. This is where
alignment to business goals becomes evident.
With data, if a project optimizes to highest
quality, but the business wishes to achieve
shortest cycle time, attention can be focused
back on the business goals, instead of wondering what happened. (See Stan Rifkins
article in the March ITMS for a discussion of
aligning software measurement to business
goals.) Bad data is worse than no data  if
you are unwilling or unable to properly validate incoming data, you might as well stop
reading right now and move on to the next
article.
The purpose of validation is to ensure that
the data collected is as close to the truth as
possible. The data collected from the questionnaire mentioned earlier, and any changes
or corrections made during the initial scan,

are discussed first in the validation meeting.
Continue with a general description of the
project, its reason for being, and other
contextual and demographic information to
help establish the boundaries of the project.
This helps keep the validation interview on
track by referencing all remaining discussions back to the context of the project. This
is especially important when dealing with
geographically dispersed teams or legacy
enhancement projects.
Its the Stupid Details that My Heart
Is Aching for9

Proceed to discuss the phases of development that were needed on this project and
when those phases started and ended. To
help visualize when developers worked on a
project, sketch a staffing profile on a whiteboard or a flip chart. It doesnt have to be
fancy to be effective, but it should be accurate (see Figure 5). Time (weeks or months)
is on the independent (X) axis and staffing
(full-time equivalent) is on the dependent (Y)
axis. Though weve used shades of gray in
Figure 5, you can use colors to differentiate
phases of development (e.g., blue for design,
red for code, etc.). Once this picture is in
front of the development team, you may be
surprised how often the original staffing data
is corrected. Project leaders should refer to
time accounting or billing records at this

Figure 5  Sample staffing profile.
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point, to obtain accurate results. This portion
of the interview should consume at least
30 minutes.
After the staffing profile has been accepted
by the project team members, this diagram
will be used as a framework for the remainder of the validation meeting. In fact, this
same sketch can be used to establish the
amount of effort and schedule expended
by the project. This profile yields time
and effort (two of SEIs core measures).
The last two measures discussed here are
size and defects.
Size can be measured in units of lines of
source code, objects, or function points, and
is one indicator of the delivered amount of
functionality. The number of defects, of
course, is the primary indicator of software
quality. Two categories of defects are collected  prerelease and postrelease  and
are further classified by their severity.
The validation meeting is complete when the
remainder of the data, as called out by the
metrics program plan, is scrutinized and
cross-checked. At this point, the data collection specialist should have a good, quantitative understanding of what happened on the
project.
The next step is, of course, analysis. This
could include several abstractions of interest.
The first is the project itself compared to
other projects in its domain, the enterprise,
and industrial averages. Next is a time-series
of project data within the domain or the
enterprise. Finally, there is domain or enterprise performance related to essential business goals (e.g., cycle time, cost, quality)
over time to determine the success of
improvement initiatives. Be mindful of variation in the data, however, as this can cause
your analysis to be inadmissible as evidence.

Conclusion
The mini-postmortem process can be used by
any software development organization by
making minor adjustments to account for
cultural or political sensitivities and the business goals at stake. The practical applications of the resulting memory banks include
making better business decisions and showing the value of process-improvement initiatives. Above all, I hope I have convinced
you to try this at home.

About the Author
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Making Software Measurement Really Work:
Aligning Measurement Expectations (Part 1)
by Carol Dekkers

When it comes to measurement, the IT industry acts
strangely. While other
industries depend on measurement, tracking,
and control as keys to profitability, the IT
industry has yet to embrace measurement
on a widespread basis. Even when the industry recognizes the merits of software measurement, the expectations for it are often
unrealistic. Software practitioners want a
silver-bullet metric that can answer any
development question and do it to severaldecimal-point accuracy.
Predictably, software measurement doesnt
match these expectations and, thus, is usually
abandoned before it can deliver a return
on investment. This doesnt have to be the
case; software measurement can deliver
value even when the measures are subjective
(as with customer satisfaction ratings) or
when the measures are imperfect (as with
defect tracking).
This article addresses the mistaken notion of
measurement or a particular metric being a
silver bullet  a notion that can impede your
organization from ever getting started with
measurement. Future articles will focus on
other aspects of measurement and progress,
from setup through implementation and
growth of a measurement program.

No Silver Bullets
Those of us with statistical or engineering
backgrounds will always attempt to make
measurement into an exact science (recall
college labs where data outliers on research
graphs were too difficult to explain and
therefore were erased?). In the world of
information technology, however, measurement doesnt always translate into predicable
outcomes, and not everything that can be
measured should necessarily be.
Measurement consists of taking a series of
observations about a process or product and
analyzing the data to indicate where positive
changes might be made. It is important to
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realize that just because something can be
measured to the nth degree of accuracy does
not make it valuable to measure  there
must be a purpose and a method behind the
measurement before it will be useful.
The first step to creating a successful measurement program is to realign your individual and your organizational expectations
about software measurement.
To do this, I recommend you follow the
Goal/Question/Metric (GQM) approach to
software measurement introduced by Victor
Basili of the University of Maryland.1 This
approach forces companies to clearly identify
their strategic goals for metrics and to pose
questions that will track whether or not the
goals are being met. Only then are metrics
needed to answer the questions identified
and data collection mechanisms put into
place. The resulting metrics necessarily
depend on the specific goals and questions
of the organization. Within the Software
Engineering Institutes Capability Maturity
Model for software are a number of Level-III
key process areas that can form the basis of
an organizations GQMs.
This is an area that is often glossed over in
an organizations rush to establish a solid
metrics program quickly. Dont skip the
proper planning  this is critical. In the
same way that skipping software requirements leads to products that do not meet customer needs, skipping measurement program
requirements (GQM) will lead to a measurement program that does not meet its customer needs.
There is a great deal more to say about this
topic than can be provided here; suffice it to
say that GQM is not a scientific approach,
but a rational, planned approach that will
lead to higher success rates for measurement
programs.
Communicate early and often that there is no
silver-bullet software metric, just as there is
no silver-bullet accounting metric. Defects,
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functional size, project duration, and work
effort all measure a different aspect of
software development, and they are not
interchangeable. No single measure or single combination metric will satisfy all goals
or answer all measurement questions  one
must choose the metric suitable for each specific question. Once the specific, measurable
GQMs have been identified, select the most
appropriate metric designed for the purpose.
In the same way that a toolbox contains
many tools, each specifically designed for a
particular use, a measurement toolbox should
contain measures selected to suit your specific needs.
Learn about the available metrics and what
they mean before implementing them in an
organization. For example, work effort is a
function of many variables, including software size, implementation technology, development tools, skills, hardware platforms,
degree of reuse, tasks to be done, and
many others.
As such, no single variable can accurately
predict work effort, yet there is often an
expectation that a single variable (for
example, degree of reuse) can accurately
predict effort. If one of your goals is to
increase estimating capability, it is wise to
research the available automated tools on the
market and talk to actual users (not just tool
vendors) about how their chosen tools work
within their particular environment.
Note that not all estimating tools address the
same problem; some provide probabilistic
estimates of work effort and cost, while
others provide hourly breakdowns of predicted work effort. Which one will best suit
your needs? It depends on your goals and
the questions you need to answer.

with other variables, it can be used as a
technology-independent measure of software
size to predict effort or cost in software
estimation models.
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In contrast, functional size is not the right
measure for predicting data access storage
device needs  these depend on the technology and physical space taken up by the software, as well as the volume of data, and are
better measured with other units. There is an
abundance of information on the Internet
about various software metrics from organizations such as the Quality Assurance
Institute (www.qaiusa.com), American
Society for Quality (www.asq.org ), and the
International Function Point Users Group
(www.ifpug.org).
Remember that the accuracy of a metric is a
function of the least accurate component
measure it involves. People often run into
measurement difficulty when they assign
several decimal places of accuracy to metrics
that are derived from a series of relatively
inaccurate or imprecise measures.
For example, the function point count of a
project is calculated by summing up discrete
values of its component functions, none of
which is more granular than 3 function
points. To then calculate defect density and
report it with multiple decimal places leads
to the mistaken conclusion that the metric
is exact. The same situation arises when
sophisticated estimating models produce
effort estimates to 15-minute accuracy based
on input variables that may have been
guesses (e.g., project risk on a 1-5 scale).

Plan a measurement program by using
metrics and measures in the manner for
which they are intended and ensure that there
is a common understanding of the chosen
measures.

We all know intuitively that estimates
based on myriad input variables cannot
accurately predict schedules to the closest
15 minutes (let alone the number of hours),
yet I routinely encounter professionals who
cite hour estimates with at least 1 decimal
place (does not this imply that your estimate
is accurate to the closest tenth of an hour or
6 minutes?)

For example, functional size reflects the
size of the software based on its functional
user requirements, not the physical size
of software. (Physical size of software is
often expressed in lines of code.) Together

Use common sense and statistics to correlate
collected data, and question figures that
seem out of line. Dont accept data purely
at face value without verifying its consistency or accuracy. Many companies collect
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work-effort data on completed projects, but
the definition of project work effort can vary
widely across different teams (e.g., overtime
recorded/not recorded, resources included,
work breakdown structure, commencement/
finish points, etc.). Be careful not to compare data that appears comparable because
of common units (e.g., hours) but that is
actually based on different measurement
criteria.
For example, two projects may report 100
development hours, but one included overtime and user training hours while the other
did not. Although the units are the same, the
hours are not comparable. Project hours
has no industry-wide definition and can vary
widely; ensure that your organization has
established a consistent definition for collecting and reporting project hours for any projects included within the scope of data
collection. Further information and tips
about how to ensure consistent project effort
tracking will be presented in an upcoming
article.
These are a few of the factors, both human
and technical, that can lead to software
measurement success. There is a great
deal to be gained by tracking and
controlling software development through
measurement  if only companies would
consider what various measures can provide,

q
q

rather than seeking a nonexistent silver
bullet to solve all their measurement
needs.
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