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Abstract—Success in the software product business requires
timely release of new products and upgrades with proper quality
and the right features. For this, a systematic approach for
managing the contents, timing and roles of future product
releases as well as the product architecture is needed. In
practice, such an approach is often missing, especially in small
companies, due to inexperience, unclear priorities, time-to-
market pressures, or the lack of suitable process infra-structure.
In this paper, we present a model to visualize product roadmaps
developed together with three small software companies and
experiences from its use. The model depicts release and
development schedules, the composition of individual releases,
services that require attention from the developers, changes to
the underlying technology and the planned resource usage. We
also present lessons learned from the case companies and
outline directions for future research.
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l. INTRODUCTION

In addition to the capability to invent new solutions and
realize them as software, success in the software product
business requires delivering the right kind of products to
the market at the right time. Software product
development often involves evolving both the individual
products and the technologies they are based on at the
same time [5], and planning the product architecture
together with future releases is crucial for success.
However, there is still little guidance available for
organizing the interface between software development
process and business processes. For example, connecting
feature and release cycle planning to business planning is
an area that remains relatively unaddressed [8, 10].

In small software companies (those with less than 50
employees), a systematic approach for long term product
and business planning is often missing because of
inexperience, time-to-market pressures [1], or the lack of
process infrastructure such as requirements management
[8]. Small companies also face the challenge of coherently
expressing and communicating their long-term plans to
various stakeholders such as venture capitalists and
potential customers [13]. To address these challenges, we
present in this paper a model for visualising long-term
software development plans developed together with three
small software companies. First, we discuss roadmapping
in the context of software product development. Second,
we present the developed model. Third, we present our

experiences from applying and discussing the approach in
practice. Finally, we round up with discussion and
directions for further work.

Il.  ROADMAPPING AND SOFTWARE PRODUCT
DEVELOPMENT

Roadmapping is a popular metaphor for planning and
portraying the use of scientific and technological
resources, elements and their structural relationships over a
period of time. The process of roadmapping identifies,
evaluates and selects strategic alternatives that can be used
to achieve desired objectives [9], and the resulting
roadmaps summarise and communicate the results of key
business decisions [6]. Product roadmapping is a
“disciplined, focused, multiyear approach to product
planning”, with the roadmap’s implementability viewed as
important as its strategic value [9].

Software products typically evolve in releases, with
each release including new and improved functionality
intended for keeping the vendor ahead of the competitors.
Wiegers uses the notion of business requirements to
represent the needs customers have for the product [19].
Bosch defines software requirements as consisting of
functional requirements and quality attributes, with the
term feature referring to a group of related software
requirements [1]. Combining from these, roadmapping
consists of defining user needs, prioritising them and then
responding with features. As a release gets closer, its
content is elaborated from the level of business
requirements and features to functional requirements and
quality attributes. When product roadmapping is used in
time-to-market -driven development, moving features and
their parts between releases should be based on the relative
importance of the business requirements in question.

In the software product business, the software itself is
not the only component — it is often combined with
services. The whole product concept [11] implies that the
delivery of the core benefit the customer is buying can be
enhanced by modifying the way it is packaged or
complementing it with services. For the product vendor,
however, incorporating and managing services can be
challenging [12]. Restricting product and release planning
to product features only limits the view on what has to be
achieved in order to put together a compelling offer [18].
For small companies, failure to recognise the resource
implications of providing the needed servicing is likely to
lead to a crisis [7, 17]. Thus, product roadmapping should
cover the whole product, not only the software component
of it.



I1l. A MODEL FOR PRODUCT ROADMAPPING

Our roadmap visualization - shown in Fig. 1 below -
aims to define and concretise the company’s plans for
technology and product development and servicing to a
degree of accuracy through the use of semi-formal
notation. It has been adapted and further developed from
the models described by Wells et al. [18]. It expresses the
release and development schedules for the product(s), the
composition of individual releases, changes to the
underlying technology, services requiring attention from
product development and planned resource usage. The
roadmap consists of five layers, with the four topmost
depicting the development of various parts of the whole
product as activities, and the bottom layer showing the
estimate of human resources required at a given moment.

Activities and their planned schedules and effort

estimates are presented as horizontal bars in the product
roadmap. Possible activity types are performing services,
preparing releases and developing product components
and platforms. A product platform is a core software asset
on top of which the product is built and expanded on, and
may be generic enough to be used in other products as
well [4].
Product components are business requirements translated
as software, meaning relatively independent (groups of)
features. The related business requirements, as well as
more detailed information on the functionality should be
kept in the requirements management system.
Documentation, whether internal or intended for the end-
user, is depicted as product components when necessary.
This is a logical choice, since associated documentation is
usually defined ‘software’ as well [14].

Preparing a product release consists of integrating the
related product components and platform(s), doing system
testing and error correction, as well as performing other
release-related activities. In the notation there are three
kinds of possible releases: major releases, minor releases
and patches. The first diamond in a new release denotes a
major release, and subsequent diamonds and circles mark
minor and patch releases, respectively. Only releases on
the release layer are visible to customers.

The services a company offers are classified and dealt
with based on the kind of attention they need from
product development. The classification consists of
product accessories, customer-specific development
services and other services. Product accessories are a one-

time effort requiring product development resources to
fulfil a need common to many customers. Typically, they
are initially developed for a specific customer, but are to
be included as part of the standard offering. Product
accessories are expressed in the product roadmap as
regular product components integrated into a future
release of the product. Customer-specific development
services require resources from product development, but
their outcome is limited to the customer receiving the
service. They are depicted on the service layer. Other
services refer to services that at the moment do not appear
to require attention from product development. We
currently think that it is not necessary to include these
kinds of services into the product roadmap.

The thicker an activity is in the visualisation, the more

resources are allocated for the period indicated. In our
case companies, different people or teams worked on the
platform and product components. To help in balancing
resources, textual notation is used inside the activities to
denote the allocated resource type(s). Resource
information is also summed to the bottom layer of the
visualisation.
Arrows going from one activity to another denote
composition and timing for integrating the activities’
outputs and may, depending on the context, imply reuse.
Thus, the product roadmap visualisation contains
information of the product architecture over time,
specifically, the relationships between product releases,
components and platforms, and how and when they are
composed of each other. As no exhaustive rules exist for
discriminating between ‘plain’ technologies, product
platforms and product components for roadmapping
purposes, a reasonable conceptual structure must be
resolved case-by-case.

The example roadmap of Figure 1 shows the plans
from ToolCo (see section 4) regarding a toolkit for rapid
creation of web-based user interfaces. The only service
currently identified to require product development
attention is the one-day basic training per license sold,
provided starting from the major release 5.0 in 8/2009.
Preparing materials for the training is depicted as a product
component. The other product components are add-in
modules for various terminal devices, and end-user
documentation to be shipped with the product starting
from a minor release in 8/2008. On the platform layer, the
roadmap shows two generations of the toolkit ‘engine’,
with the second generation to be used starting from 5.0.



2008 2009 2010
01 02 Q3 04 g1 Q2 Q3 o4 01 02 Q3 04
Services
Basic training - {Sales takes over here)
Releases
GUL-Taol 3-3-;2003 2 :J .2009 3.-:21009
30 I, Coregy - K
!
4.0 UL Care ¢
5.0 LI, Core 4 I 3 *
i [
Product components J
LT} Car
Patches
Wbl Dey kit LI * 4 U1
WP UL Dev kit + I
Mobile (G3) U Dev kit ug +
PDA UL Dy kit +
DigiTy LI Dev kit
Documentation LT, Writ, L
Training rmaterial Writ,, Core
Platforms
GUI-Tool engine
Generation 1|Core L l
Generation 2 \ure +
Resource requirements
g H
7 U1 U1
=] U1
=1
4
3 LI I U1 UL, Writ, LI, Wit LI I
2 LI, Writ, U1, Care (UL Core  Core Sales, CoreSales, CoréSales, Core
1|Core Core ‘Wirit, Core Core Core Core Core Core Core Core Core

Figure 1. The model for visualising product roadmaps

Together with one of the case companies (see section
IV) we summarised a four-step process for creating and
updating product roadmaps. The process can also be
thought as a checklist for what practitioners should take
into consideration when conducting long-term release
planning. The steps in the process should be performed
periodically to adjust the roadmap to new information and
changing market situations, and smaller updates should be
done to ensure the roadmaps always hold current
information. Tabrizi and Walleigh present an example in
[15] in which senior management of a technology-
intensive company updates the company’s product
roadmaps bimonthly, and redraws them completely every
six months. Our process is summarised in Table 1 and
explained below.

The first step is to define (or revise) and analyse the
strategic mission and vision of the company. All
companies, no matter how small, should have an idea of
their purpose and desired future clear enough to be written
down before they plan their operations in more detail.
Often some kind of product vision exists even if the
company’s mission and vision are not explicitly defined.

Mission and vision should act as the guideline for shaping
the product vision and choosing between strategic
alternatives.

The second step is to identify major trends in the
general environment. This encompasses looking at
potential customers, competitors, the industry and
developments in relevant technology. Many well-known
models and techniques, such as Porter’s five forces,
strategic group analysis and competitor profiling can be
used to steer the management’s attention. This should
result in an understanding of the desired focus and
position for the company and its products as well as guide
in technology selection.

The third step is to revise the product vision(s) based
on the analysis conducted, and distil these as product
roadmaps taking internal factors of the company such as
human and financial resources, competencies and
infrastructure into account. Construction of the product
roadmaps should start from defining the major and minor
release cycles and continue with defining the business
requirements and expectations for the upcoming releases.



By including business requirements and their objectives
explicitly into the requirements repository and keeping
track of their history, the rationale behind roadmap
evolution becomes visible.

TABLE I. STEPS FOR CREATING AND UPDATING PRODUCT

ROADMAPS

Step Obijective

Define strategic mission
and vision. Outline product
vision.copy

Clarify and communicate what
business the company is in

Choose position and focus, assess the
realism of the product vision and
examine what technologies should be
used

Scan the environment

Establish release cycle, objectives for
releases and allocate resources. Record
decision rationale with business
requirements

Revise and distil the
product vision as product
roadmaps.

Estimate product life cycle
and evaluate the mix of
development efforts
planned

Check sanity. Assess whether the
planned development is parallel to the
product vision

The final step is to state expectations regarding the life
cycles and financial implications of product releases,
components and platforms, and consider the mix of
planned development activities from the business
objectives’ perspective [12]. This acts as a financial sanity
check and evaluates whether the planned development is
parallel to product and company vision.

IV. EXPERIENCES

We have developed and applied our model in co-
operation with three small software companies, which we
call ToolCo, TeamCo and MobAppsCo. ToolCo
specialises in the development of applications and software
development tools for Internet-, intranet- and extranet
environments. TeamCo offers mobile operators, service
providers and enterprises solutions that facilitate group
interaction. MobAppsCo provides mobile business
solutions and professional services for mobile operators
and enterprises. ToolCo had 14 employees, and both
TeamCo and MobAppsCo were standing at roughly 40.
Some common denominators for the three companies are
the sizes of their product development organisations,
product-orientation in their current (or desired) business
models, and inexperience in planning new product
development. Below we summarise the experiences and
lessons learned from the cases.

A. Conducting Roadmapping at ToolCo

When we started working with ToolCo, the company
had envisioned a product concept based on its software
toolkit for rapid creation of browser-enabled user
interfaces and managing the presentation of information to
users. Putting together a toolkit to help in performing the
project work, the main source of revenue at the time, had
been a conscious effort for the past three years, but its
commercialisation was a more recent idea and little over
one year old.

Roadmapping for the product was conducted over a
period of four calendar months. The work was mainly
carried out by the CEO, and required about one man-
month of effort. The most important results of creating the

initial roadmap were a clearer understanding of what had
to be achieved in order to launch the product, and
realising the schedule and timing implications of sales,
marketing and other aspects not directly related to
development. This involved planning the release cycle,
the schedules for the major releases and their contents,
and considering what whole-product issues needed to be
taken into account along the way. ToolCo got a more
complete view on what they had at the moment, what was
missing, and what would be a realistic schedule for
launching and subsequently improving on the product.
Especially schedules were revised during the process. The
CEO was positive he would use a similar approach in the
future for product and release planning.

Concerning the roadmapping process, estimating the life
cycles and financial implications of products, components
and platforms was seen both important and challenging.
Also, identifying and analysing the competition was found
difficult. However, the moral of the exercise is in forcing
the management to think ahead and coercing them to state
their current expectations, rather than in obtaining
accurate forecasts of future cash flow or competitors’
strengths, weaknesses and plans.

The visualisation was found helpful because it showed
the development of the product, its parts and the resource
allocation over time in a single picture. These issues had
previously been found difficult to express and
communicate. The feedback on the visualisation resulted
in several changes, with the most important ones being the
introduction of the service layer, including explicit
resource types, and simplifying the notation for minor
releases and release composition.

B. Experiences from TeamCo and MobAppsCo

At TeamCo, we used the notation to discuss the
company’s plans for its products. At the start of the study,
TeamCo had just released a major version of their
product, TeamMaster, and the exact schedule, content or
role of the next release had not yet been planned. Based
on the discussions with TeamCo’s managers, we prepared
an example roadmap to demonstrate the use of the model
using TeamCo’s own plans. However, neither these, nor
any other plans regarding future releases expressed at that
point were subsequently followed. Instead, the key
development resources were caught up servicing the
current customers, for example installing the system,
doing systems integration, customer-specific tailoring,
consulting and training. Six months later, TeamCo filed
for bankruptcy.

Besides the impact of servicing the current customer
base, another lesson from the TeamCo case was the need
for product conceptualisation before the roadmap
visualisation could be used. This means finding a common
language to refer to the components of the software and
their relationship to the envisioned product. This had also
taken place at ToolCo when the initial version of the
visualisation was being developed. Both of these cases
suggest that a common conceptual view of the product
required for product and release planning may be lacking
even when the organisation is small.



At MobAppsCo, our study was intentionally limited to
discussing our model and the company’s practices in the
area of release and product planning. MobAppsCo usually
launches product development projects based on the needs
of some pilot customer, and the end result is integrated
back to the product. The platform is altered according to
the functional and non-functional requirements
encountered in these projects. As long as the correct focus
in selecting the projects can be maintained, this practice is
a good example of utilising synergies between the product
and services, in this case, to share risk. However, this is
not possible when developing a completely new kind of
solution because customer feedback is not available from
the start.

In the past, MobAppsCo’s management had conducted
roadmapping by writing a document that described as
closely as possible the platform, the set of applications
and their features as a function of time. However, the
approach felt too cumbersome, and the document was not
kept up-to-date. Since then, the practice has been scaled
down to having one or two bulleted pages with basically
the same information but with less detail and a shorter
time range.

MobAppsCo’s management considered it feasible to
apply the visualization for co-ordinating the more
traditional R&D-type work with prioritising, selecting and
planning customer-initiated development projects. This
could help in communicating the schedule and resource
implications better.

C. Lessons Learned

In our study, product roadmapping seemed to help in
bridging the gap between management, marketing and
product development. Our study also suggests that
including servicing in the product roadmap is crucial.
Somewhat surprisingly, we also learned and that a
common conceptual view of the product may be lacking
even when the development organisation is small. In our
primary case company, using the roadmapping approach
forced management to consider both product positioning
and development aspects at the same time, which helped
in making resource allocation trade-offs between product
development and servicing.

V. CONCLUSION AND FUTURE WORK

In this paper we have presented a model for visualizing
whole product roadmaps in the context of software
development. We also presented experiences of applying
and discussing our model at three small software
companies. The product roadmap visualization expresses
the release and development schedules for the product,
composition of individual releases, changes to the
underlying technology, services requiring attention from
product development and planned resource usage, while
project management tracks how successfully the roadmap
is being acted on. By addressing these elements, product
roadmapping seems to help in concretising and
communicating the plans so that they can be acted on — or
refuted — when necessary. Tracking service development
and actual servicing jointly with product and release

planning may help exploit potential synergies between the
product and the services offered.

Currently, we are interested in more empirical
experience from conducting long-term planning in small
companies. However, because a sense of urgency is always
present when dealing with small companies, long-term
planning may not be the keyword of choice in discussions
with potential case companies. In our experience small
companies are usually on the lookout for free tools that
could replace spreadsheets as the project management tool
of choice. We believe providing roadmapping capabilities
in such a tool may offer a suitable back door for continuing
the research. Towards this end, we are implementing the
roadmapping visualization in Agilefant
(www.agilefant.org), an open source tool for managing
software development efforts [16].
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