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Abstract
This paper addresses the following ques on: Can I use a parametric model to model my
agile so ware development and if I can how do I need to adapt the model? The first
sec on contains an overview of agile so ware development, along with a brief
descrip on of its principles and prac ces. In the next sec on we tackle the issue of
‘sizing’ an agile project for a parametric model. The following sec on contains some
cost driver guidance around some common agile prac ces.
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Are Parametric Techniques Relevant for Agile Development Projects?
Wikipedia oﬀers a nice overview of the history of
so ware engineering describing the stops and
starts that have led us to where we are today. [1]
In the beginning, the complexity of the
applica ons being developed was almost
overshadowed by the logis cs of the actual
implementa on process. People didn’t have
personal computers and feedback was not
instantaneous – and it was impossible to make
predic ons about when a project would be
complete. As technology and tools improved,
so ware was used to solve increasingly complex
problems so the logis cs demurred to the
solu on as the bo leneck – and it was s ll almost
impossible to make predic ons about when a
project would be complete. The ‘so ware crises’
describes a twenty year period from the mid 60’s
to the mid 80’s during which the industry was
beginning to understand issues around
produc vity, quality and good architecture. This
‘crises’ spurred projec ons of a plethora of ‘silver
bullet’ solu ons such as structured programming,
Computer Aided So ware Engineering (CASE)
tools, objected oriented design and programming,
standards, defined processes, formal methods,
the Capability Maturity Model (CMM) and many
others. All of these tools, techniques and
methodologies have made improvements to the
overall produc vity and quality of so ware. Then
along comes the Internet, significantly increasing
the complexity of things that could be
accomplished with so ware. In light of emerging
technologies and growing complexity, the formal
processes, methods and standards were viewed
by many as an impediment to progress rather
than suppor ng projects’ produc vity and quality
goals.
Many smart so ware development
professionals began to trend toward lightweight

methodologies or what we currently refer to as
agile development.
In February 2001, a group of these smart so ware
development professionals sat down to talk about
these lightweight methodologies. The result of
these discussions was the Agile Manifesto [2].
This manifesto introduced the following tenets for
so ware development:
We are uncovering beƩer ways of
developing soŌware by doing it and
helping others to do it. Through this work
we have come to value:


Individuals and interacƟons over
processes and tools



Working
soŌware
over
comprehensive documentaƟon



Customer collaboraƟon over contract
negoƟaƟon



Responding to change over following
a plan



That is while there is value in the
items on the right; we value the
items on the leŌ more

Agile development processes rely on experienced,
highly skilled people communica ng with clients
and each other to deliver so ware that provides
the clients with the most value for their money.
This requires both developers and consumers of
so ware to accept the reality that things will
change over the course of the project and that
the so ware that is eventually delivered may not
be the same as what was envisioned when the
project began.
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At any given me, the agile so ware development
team is only working on the feature ranked most
valuable by the customer. Es ma on is performed
by the team and is only focused on the feature that
is currently on deck. At the end of an itera on, the
customer may review the implementa on to date
and may repriori ze remaining features based on
the current state of the so ware or changes in
their business or expecta ons. Es ma ng beyond
the current itera ons doesn’t really make agile
sense.
Unfortunately, the fact that es ma on doesn’t
make sense for the agile team does not mean that
it doesn’t make sense for the business. The
business needs to see the forest not just the trees.
Customers need an idea when their so ware will
be delivered, businesses need to prep the market
for new features, and they need to be able to
op mize resource alloca ons across many projects,
etc. This of course begs ques on of how to
perform an es mate for so ware when you really
don’t know exactly what so ware you’re going to
build.
Parametric techniques are par cularly suited for
this task, especially for an organiza on that has
some historical data from previous agile projects.
Parametric es ma ng models provide a repeatable
framework through which an organiza on can
study their past performance on similar projects
and use what they learn to perform an es mate on
the project at hand. Team history can be used to
map Story Points or User Stories to a size
measurement such as func on points, use cases or
source lines of code. Analysis of performance on
past projects can inform decisions about
produc vity and other project drivers.
This
informa on can be used to drive the parametric
algorithms to develop es mates for cost, eﬀort and
schedule.

This paper addresses the following ques on: Can I
use a parametric model to model my agile so ware
development and if I can how do I need to adapt
the model? The first sec on contains an overview
of agile so ware development, along with a brief
descrip on of its principles and prac ces. In the
next sec on we tackle the issue of ‘sizing’ an agile
project for a parametric model. The following
sec on contains some cost driver guidance around
some common agile prac ces.

Agile So ware Development
When discussing agile development it is important
to understand that agile is a set of tenets. Any
project that is adhering to these tenets can be
considered an agile project. There are no rules or
standards emerging from these tenets ‐ they just
propose an overarching philosophy with which
organiza ons
should
approach
so ware
development.
A tradi onal so ware development projects begins
with a set of customer or user requirements.
These requirements are analyzed, architecture and
design are created and the set of requirements are
implemented, tested and delivered to the
customer. With such an approach it takes months
or years to get to the point where there is usable
so ware for the customer to use and evaluate. If
there was misunderstanding or confusion about
the requirements it may not come to light un l
much so ware has been developed. This has led to
more than a few so ware failures in industry.
Agile development projects develop small usable
chunks of so ware in short periods of me,
evolving the so ware incrementally over me
without ever being too far away from releasing a
usable piece of so ware. So ware is delivered in
short increments or sprints las ng anywhere from
a week to a month. The end user or customer
works with the agile team so that
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misunderstandings
and
confusion
around
requirements can be addressed quickly and
proac vely. Agile teams are self organizing, cross
func onal and expect and embrace change.
A brief (simplified) example of a typical agile project
is appropriate here. An agile project also starts with
a set of requirements. User stories are developed to
describe the features necessary to implement a
requirement. User stories should deliver business
value and should be small enough that they can be
completed in a single itera on or sprint. The agile
team collaborates with the customer to reach a level
of understanding of each story and, as a team,
develops a high level es mate for each story. These
es mates are generally done using a no onal size
unit that is only relevant to the agile team. The
stories are then priori zed by the customer into a
backlog and the team begins development on the
highest priority item. At the end of the itera on the
team delivers working so ware that contains the
high priority items. While there is o en not an actual
release of the so ware with each itera on, it is
available for walkthrough with the customer so that
the customer has a chance to determine whether the
requirements were properly understood and
implemented and to give the customer a chance to
change the priori es. The team meets to perform a
retrospec ve on team performance during the last
itera on and to begin planning the next itera on
which will tackle the next items in the backlog. Teams
rather quickly determine a team velocity (number of
story points they can complete in an itera on) and
can plan subsequent itera ons based on realized
velocity. A release occurs when all the requirements
have been met or a suﬃcient amount of capability
has been added to make a release sensible.
This is a high level concept of how an agile project
might progress but the reader should be aware that
there are many forms of agile and many diﬀerent
ways to incorporate the agile tenets into a so ware

project. An agile approach embraces some or all of
the following principles:


Customer
sa sfac on
through
customer
involvement and rapid delivery of useful so ware



Focus on business need and business value



Time box development



Constant collabora on and communica on
between business, developers and customer



Development at a constant, sustainable pace



Adapta on to change



Self organizing teams



Collec ve ownership and responsibili es



Commitment to measurement

Diﬀerent agile teams have diﬀerent ways of applying
these principles. One should think of agile as an
umbrella, not a methodology.
Various
methodologies have been developed proposing a set
of prac ces to realize the agile tenets. Scrum,
Extreme Progamming (XP), Lean, and Crystal are
examples of such methodologies. Some of the
prac ces within these methodologies include:


Pair programming or other forms of peer review



Con nuous integra on with automated tes ng



Test Driven Development



Daily standup mee ngs



Co‐located teams



Code refactoring



Small releases



Customer on team



Simple design

Each of the methodologies available incorporates
some or all of these prac ces, though the
terminology may diﬀer from method to method. It is
important to note that implemen ng organiza ons
o en do not apply all of methods prac ces but rather
pick and choose those that make sense for the
company culture and types of so ware development
projects they normally work on.
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Agile Size Es ma on
From one perspec ve, the es ma on of an agile
project is a no brainer. At the beginning of a project
you have a high level es mate of story points and you
know how many story points the team can
accomplish per itera on. If you also know when the
so ware has to be delivered you just do the math
and you know the cost and eﬀort for the current set
of requirements. Unfortunately it’s not o en that
simple. The es mates from the development team
at the beginning of a release are top level and are
based on a measure that is en rely no onal.
There are several ways of characterizing the kinds of
es ma on that an agile team performs. At the start
of each itera on, planning takes place where the
development team breaks the user stories for just
that itera on into tasks. As this is done the team
es mates the eﬀort hours required to accomplish
each task. These es mates generally tend to be very
good.
Es ma on at the story level is generally done using
Story Points (some people refer to this as es ma ng
by Fibonacci[4]). Basically the team creates a rela ve
scale against which to rank each story rela ve to the
every other story. For example if a team is using the
Fibonacci series (0,1,2,3,5,8,13,21,34,55,89,144) and
they assign a 3 to a story that means that story is 3
mes more complex than a story assigned a 1. One
can think of story points as a convenient way to
merge the concepts of so ware size and so ware
complexity. A Story Point es mate may be high
because there is a lot of code to write to deliver the
story or because the small amount of code delivers
some highly complex func onality. Story points are
no onal and relevant only to the team that is
es ma ng them. There is no way to look at a
delivered User Story and ‘count’ the story points
required to deliver it. There is no standard in the
industry for story points and to try to create one
would hinder not help agile projects.

Es ma on at a release or epic level is the most
challenging. One way that teams accomplish this is
with t‐shirt sizes. Everyone knows what a t‐shirt is
and we all can visualize the diﬀerence between a
small and an XXL. Teams s ll need to assign story
points to t‐shirt sizes so there are consistent
defini ons within the team but they find them to be
an excellent tool to facilitate communica ons with
less technical sides of the business so that the
organiza on can get a handle on the scope of the
requirements. Clearly this es mate tends to be the
one with the most risk since it is high level and based
on a less than clear picture of the final product.
Sound familiar? This is where parametric cost
es ma ng excels.
A frequently asked ques on from es mators is how
to translate Story Points to a more standard size
measure that makes sense to a parametric cost
models. Clearly there must be some sort of a proxy
to Func on Points or Source Lines of code so the top
level informa on from the development team can be
translated into an es mate early on in the project
when the business needs to understand scope and
plan campaigns and resource assignments. Well, the
answer is yes and no. Remember that Story Points
encompass two facets of the project – the amount of
code that needs to be wri en or touched and the
overall complexity of that code.
A study was conducted at PRICE systems to study the
agile data collected from our projects in order to find
out what kind of rela onships we could see between
our story points and more tradi onal parametric cost
drivers for so ware. We rou nely collect informa on
for each itera on including velocity (number of
stories points completed), number of lines of code
added, changed, and deleted, and hours spent by the
team. Comparisons of ESLOC to Story Points and
Story Points to Eﬀort oﬀered no interes ng or useful
trends. What we did find was a very close trend
between our ESLOC per hour and an input in the
PRICE model that we call Func onal Complexity. This

Are Parametric Techniques Relevant for Agile Development Projects?

7

input indicates to the model the degree of complexity
in the code based on the how complex or simple the
func ons the code performs are determined to be.
All parametric cost models for so ware have one or
more inputs intended to express this complexity.
Through a calibra on exercise we were able to map
Func onal Complexi es of the code with ESLOC per
hours and were able to make some very useful
observa ons.
Figure 1 shows the rela onship
between ESLOC/Hour and Func onal Complexity and
Figure 2 shows how this calibra on creates a good
method for trending cost with story points.

create size and complexity pairings based on the
number of story points and the es mators judgment
of the rela ve complexity of those story points to the
average complexity of the so ware that that the
organiza on delivers. As the slider moves towards
more complex, the size is decreased as the
complexity increases and conversely as the slider
moves towards more large, size is increased while
complexity decreases.

Figure 3: Es mate Size and Complexity from Story Points

Figure 1: ESLOC/Hr vs FC

Because story points are so specific to an
organiza on, this tool will only work for the
development team at PRICE but the process and
methodology for crea ng this tool will work for any
organiza on collec ng agile metrics and using a tool
that has a method for quan fying func onal
complexity.

Agile Cost Drivers

Figure 2:Velocity vs cost es mate

Armed with this informa on the next step was to
create a method for using this forward. Figure 3 is a
prototype of a tool that uses this rela onship to

Because agile development is a paradigm not a
methodology it is disingenuous to suggest that there
should be an input to a parametric model that
indicates that agile development is being done. There
is no way for a mathema cal model to understand
whether the fact that a project is agile is going to
increase, decrease of have no eﬀect on the cost of a
so ware development project. There are of course
some prac ces common in agile projects that should
be consider as cost drivers are being determined.
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Agile teams tend to be highly skilled. There are
several reasons for this. First of all, unskilled or
unmo vated workers stand out in an agile
environment more so than they would in a more
tradi onal environment. It’s not easy for a slacker
to hide in an agile environment where each member
is expected to take ownership of the success of the
project. If pair programming is u lized, new
members of the team are quickly brought up to
speed on the projects func on. If this phenomenon
exists the input parameters indica ng team
experience and skill should be adjusted
appropriately.
Co‐loca on of teams has several poten al impacts
on produc vity. Agile seems to create a ‘culture of
interrup on’. In an agile project when a test goes
red one or more of the team members need to stop
what they are doing and do whatever it takes to
make the test go green. If a developer has a
ques on about a requirement they will immediately
ask someone (or pose the ques on to the room in
general) and someone has to stop what they’re
doing to answer the ques on. One would think this
would lead to a decrease in produc vity, and in
some cases it will. However, much evidence exists
that teams that are distributed across companies or
countries, have produc vity associated with
communica on issues. Why wouldn’t the opposite
be true for teams when they’re co‐located?
Addi onally, many agile teams have a daily stand up
mee ng where they quickly discuss progress, plans
and obstacles further improving the communica on
within the team. In cases where teams are co‐
located and that is working well or where daily stand
up mee ngs are a prac ce, cost drivers that indicate
mul ‐site development or communica on issues in
the project should be adjusted accordingly. Co‐
located teams also tend to act with high cohesion
and func on similar to an IPT, especially agile teams
which have the customer as part of the team. Cost
drivers intended to model team cohesion or use of
an IPT should be set to reflect this.

There’s overhead associated with being agile. The
backlog needs to be maintained, developers need
access to the current user stories for the itera on,
velocity needs to be tracked, tasks need to be
determined, documented and tracked, eﬀort needs
to be tracked against the itera on, tests need to be
executed, etc. While all of these things can be dealt
with manually, there are many good tools available
that are specifically geared to help with some of the
overheads created with certain agile prac ces. In
general agile teams tend to have good toolsets
around their agile processes. If this is the case then
any cost drivers around tools or automa on should
be adjusted accordingly.
Con nuous integra on with automated tes ng
requires that code be checked in o en and that
builds run regularly – either each me code is
checked in or every few hours. These builds are
then automa cally tested and the team is informed
when there is a failure. While this process is likely to
cause frequent interrup ons for the development
team, these interrup ons really occur at an ideal
me. Because builds are occurring all the me, very
li le changes from build to build and it is easy to
isolate the cause of the problem. Because the
developer or pair responsible for the failure has just
touched the code, they are going to have an
understanding and clarity around the change that
they may not have in a project where integra on
only occurs at the end. For these reasons it is quite
possible that the integra on ac vity will be easier
than it would be in a more tradi onal project. This
factor should be considered when evalua ng cost
drivers describe integra on complexity.

Conclusions
The answer to the ques on ‘Can I use a parametric
tool to es mate an agile development project?’ is a
resounding YES. The answer to the follow on
ques on ‘But how?’ is basically the same way you
would use a parametric tool to es mate any
so ware projects. First you need to study the
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history of the team and the organiza on and
understand how they func on and how that
influences cost or eﬀort on previous projects. Next
you need to understand the nature of the so ware
being developed and the prac ces commonly
employed by the development team.
There is no cookbook or magic formula that says agile
development projects are 20% more produc vity or
30% less produc ve. The truth is some are more
produc ve and some aren’t. Sizing for an agile
project is a challenge because common agile
prac ces force the development team to es mate
size using a completely no onal scale. This scale is
not easily translatable on its own to be useful for
es ma ng ac vi es, but an understanding of rela ve
size and complexity of the user stories creates a
method for transla on into parametric input values.
As with any other so ware es mate, once a measure
for size has been established, the next step is to learn
nature of the project and the prac ces the team will
employ. If the team is agile they are likely to employ
many of those cited above. If the team is not agile,
they s ll may be employing some of the prac ces
above or they may have a completely diﬀerent set of
prac ces which need to be evaluated as to their
poten al impacts on cost.
It is important to remember that agile just a
paradigm. You can’t es mate the impact of a
paradigm; you can only es mate the impact of the
prac ces that may occur as a result of that paradigm.
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