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Abstract

In this paper, we are emphasizing our perfect appreci-
ation of using visualization means in requirements engi-
neering as key success factor in any complex (software)
development project. We are discussing our experiences
with requirements engineering visualization, in the large
part gained in the course of a three years multidiscipli-
nary software development project in the insurance domain.
A business process-based requirements modeling and man-
agement approach that has been developed and employed
within this project is described. In order to overcome some
process-related and tool integration issues to refine this ap-
proach, we investigated a recently released requirements
engineering software of a prominent vendor. Experiences
using this tool, tool integration for requirements engineer-
ing visualization, and suggestions for future research are
discussed extensively.

1 Introduction

The goal of any product development project is to build
a product that is useful and useable for the users [12]. To
make this happen, the stakeholders’ desires and needs have
to be carefully elicited, analyzed, specified, validated—
above all, understood—, and, last but not least, realized by a
development team. It is common that the task of transform-
ing the stakeholders’ wishes into a format (or notation) that
is understood by the development team is done by require-
ments engineers and (business) analysts. It is also known
quite well that in normal case, customers (and even users)
are ’speaking another language’ than the development team
does. For the objective of translating the customers’ and
users’ language into the development teams’ language, the
translators (i.e. requirements engineers and analysts) are
using different notations. Thereby, the usage of various vi-
sual modeling notations is quite useful [13]. However, tra-
ditionally, the primary (or even only) notation used is text
(often unstructured and informal, in better cases formal and
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template-based).

In [11], a report on the challenges and experiences
gained during a three years multidisciplinary software de-
velopment project in the insurance domain, focusing on the
employed requirements process is given. Beyond using vi-
sual requirements modeling techniques for translation pur-
poses, in the cited paper, the application of requirements
modeling [3, 7] as powerful quality assurance technique
is recommended. Applied rightly in early project phases,
it helps to reduce requirements errors and, therefore, con-
tributes to project success.

In the paper at hand, we report on what we learned
throughout the above-mentioned three years project with
regard to requirements engineering visualization. We
present a business process-based requirements visualiza-
tion approach to improve communication and negotiation
processes among customers, users, and development teams
(Section 3 and 4). In Section 5 and 6, we reflect on the expe-
riences we gained by supporting our visual requirements en-
gineering process with a novel requirements definition tool
of a prominent vendor. Thereby, focus is laid on the experi-
enced shortcomings, in order to identify and stimulate ideas
for further research. A conclusion and an outlook on our
future research concerns in requirements visualization are
given in Section 7. In the following Section 2, we shortly
describe the project and especially the reasons which the
approach presented later in the paper emanated from.

2 Background

We begin this section by briefly describing the project
context from which we derived the ideas presented later in
the paper. For more details, we refer to [11]. In the sec-
ond part of this section, we describe how we used models
in early project phases as communication means with future
users of the system to be developed and justify our appre-
ciation of using visualization techniques for requirements
engineering.



2.1 Project Context

In this paper, we refer to a project that has been car-
ried out together by the nation-wide operating Austrian
Social Insurance for Occupational Risks (AUVA) [1]—the
customer—and two research and development institutions,
represented by the authors.

The AUVA treats approximately 3 million employed per-
sons and 1.3 million school children and students. A central
motivation of the AUVA is the prevention of occupational
accidents and diseases. One major element of the preven-
tion activities are the visits of prevention workers (experts
in a specific domain, e.g. noise control, and medicine) in
companies, to suggest them possibilities to improve the em-
ployees’ safety and health conditions at their workplaces.
The goal of the AUVA for the project referred to herein is
to provide software support for—up to now, partly manually
handled—work processes in the prevention domain.

One of AUVA’s major requirements is that the devel-
oped software represents a significant assistance for the
users, rather than to require additional workload from them.
Therefore, an iterative, evolutionary, user-centered develop-
ment process, allowing strong user participation and short
feedback cycles has been considered as optimal for reaching
the project goal. This approach has been negotiated among
the contractors and the IT department of the customer com-

pany.
2.2 Early Project Stages and Tools

In order to understand the users’ working domain, we
conducted several site visits, whereby we primarily ob-
served the users doing their work, asked questions if some-
thing was unclear, and took paper notes [4]. However,
most requirements have been elicited during workshops
with users in meeting rooms at the customer’s site. Different
sites were visited, as the customer—as already mentioned—
is operating nation-wide.

Supporting Argument for using Visual Modeling (Tools)

In one of the first meetings with a selected user group, the
goal was to elaborate their current work processes. We—as
analysts—decided in advance to lively visualize the findings
in the workshop to let the users know that we really relied
on their support. At the beginning of the workshop we sug-
gested this approach to the users, who agreed. At this point,
it is important to mention that the computing skills of the
participants were on average, some of them were in a lead-
ing position (e.g. head of department), and none of them
were familiar with UML modeling. However, they found it
very positive to visualize their working processes. During
the visualization work, we introduced them the used nota-
tion. The users were very positive, because they understood

the meaning of the used elements very fast. We assume
that was because of the simplicity of the used notation. As
Select Component Architect (SCA) by Select Business So-
lutions was predetermined by the customer, we used two
diagram types offered by the mentioned tool for business
process modeling. These are i) process hierarchy diagram
and 2) process thread diagram, the first one for visualizing
mainly static information, and the second one for (dynamic)
process flows.

As users’ feedback of using visual models to capture our
understanding of their working domain and elicitation of re-
quirements was quite positive, the same approach had been
used to describe the future working processes as intended by
the management and to discuss them with future users. Fur-
thermore, we applied them in subsequent workshops, while
we continuously tried to improve the used processes.

Need: Requirements Management (RM)

In early project phases, concept and requirements docu-
ments prepared by the customer and the already described
visual models acted as primary sources for requirements
elicitation and analysis. At that time, documents were
copied to the project folder in the file system and the vi-
sual models resided in SCA. However, we needed a single
access point—a single source [11]—to all the requirements-
related information. It was clear from the very beginning
of the project that requirements will come from different
sites of the customer and there will be a high number of
requirements. For these reasons, usage of Microsoft Word
and Excel—while still the most used tools for requirements
management—seemed not to be suitable for the project.
SCA—the modeling tool predetermined by the customer—
provided some basic functionality for requirements man-
agement. However, the performance of SCA as require-
ments management tool did not meet our needs (e.g. no
support for requirements hierarchies).

We decided to use a professional requirements man-
agement tool. The contractors had previous knowledge
about Requisite Pro by IBM and DOORS by Telelogic. At
the time, when suitable tools were investigated, only Cal-
iberRM by Borland offered integration with SCA. Follow-
ing, after initial investigations of CaliberRM’s functionali-
ties, it was chosen as requirements management tool for the
project.

Challenge: Visual Models and RM

One major observation in using visual models was that they
have always been stimulating lively discussions among dif-
ferent stakeholders. Early examples for that were group dis-
cussions of business process models, mind maps for needs
and features investigation, use case diagrams, and discus-



sions of graphical user interface (GUI) mock-ups and pro-
totypes.

As result of these discussions, numbers of new as well as
changes to already documented requirements appeared. We
wanted to keep track of the sources of requirements. For
this reason, we needed the possibilities to i) derive require-
ments directly from elements in our visual models and ii)
keep track of such model element-requirement connections.
In the early project phase, the CaliberRM-SCA integration
was very restrictive. It was in one direction only—from
CaliberRM to SCA and not vice versa. Therefore, the for-
mer of above mentioned needs was not satisfied. Hence, the
additional benefit of an integration of the modeling tool and
the requirements management tool was rather minimal.

2.3 Summary and Implications

At this point, we want to stick to the importance for the
project referred to in this paper to i) model requirements
and ii) manage the requirements in an adequate tool. By
the way, we belief this represents a beneficial approach in
general. The integration level of requirements modeling and
management—as mentioned above—was rather suboptimal
in early project phases.

Therefore, throughout the project—as kind of action
research—we have continuously tried to improve our re-
quirements (visualization) process on the one hand, and tool
support for integrating our requirements models with the
management of requirements on the other hand.

In the following section, we describe our requirements
engineering process in detail.

3 Business Process-based Requirements En-
gineering

One of the customer’s major requirements was to de-
velop software that represents significant assistance and
supports daily working processes of the intended users.
Subsequently, we pushed working in close cooperation with
them and based our process on techniques such as ’contex-
tual inquiry’, ’contextual design’ [4] (see also Section 2.2)
as well as "usability engineering’ methods and processes ac-
cording to Mayhew [8] and Nielsen [10]. Thereby, we con-
sidered techniques as proposed by the usability engineering
lifecycle [8] to come from the client’s vision to the gateway
of software design and implementation: user and user task
analysis, construction of working model or design of first
mock-ups. These concepts build the basis for our proposed
business process-based requirements engineering method-
ology.

The software to deliver was planned to support daily
workflows in the customer’s organization. That these
processes are better illustrated visually than textually has

been attested by the existence and widespread usage of vi-
sual design tools for business process modeling and goes
along with statements given by E.-M. Melchior ”People do
not really know what they want until they try it” [9] and
S. and J. Robertson ([12], p. 217) "I do not know what
I want but I will know it when I see it”. We experienced
that users feel uncomfortable and burdened when asked to
review textual use case documents. However, their reac-
tions are totally different when asked to review use case
diagrams. Insightful discussions were generated and feed-
back was prompt, valuable, and reusable for us analysts.
These visual models and, furthermore, the usage of pro-
totypes seem to be a perfect means of gathering feedback
and collecting (eliciting) new requirements. Subsequently,
they allowed us to continuously improve our knowledge
model about the required product. Furthermore, we iden-
tified and improved a methodology for business process-
based requirements engineering as illustrated in this section.

Client's
Vision

Implementation
[Test

» Analysis » Design

- Sketch of Business-
Process-Model (BPM)
- Elicitation of User

Requirements . gysiness-Process-Model

- User Requirements (STRQ)
- User Stories (US)
- Traceability: US > STRQ

- Screenshots (GUI)
- Traceability: GUI > US
-BPM + US + GUI

Figure 1. Business process-based require-
ments engineering.

The proposed requirements engineering process aims at
transforming the client’s vision (or parts of it) to artificial
models. It is two-fold beneficial: first, these models illus-
trate to the client what he actually wants and, second, they
serve as basic input for the chief architect and his devel-
opment team who are responsible for its implementation.
The intended process encompasses four main steps, which
are client’s vision, analysis, design, and stop or go for im-
plementation/test (see Figure 1). Besides, each workshop
and discussion either with customer, users or members of
the development team was dedicated to deliver a particu-
lar result, e.g. visual representation of the business process
model, common understanding of this business process or
decision for stop or go. Although, this goal-orientation pro-
voked heavy preparations for the analysts, it was worth the
effort as it allowed to deliver valuable results and to elicit
‘real’, “stable’ user requirements.

Each of these process steps bases on visual models and



prototypical screenshots to foster communication and dis-
cussion with users. In the following, these steps are de-
scribed in more detail. As example, we provide one se-
lected part of the client’s visions: the audiometry (in Ger-
man: ’Audiometrie’). The audiometry summarizes activi-
ties, which are performed by AUVA engineers by means of
examining auditory skills of industry workers in case they
are noise exposed.

3.1 Client’s Vision

It has to be stated that the selected part of client’s vision
had originally been described and documented textually by
the customer. These requirements for the audiometry busi-
ness process—telling us how it should be—were collected
in the requirements management tool Borland CaliberRM.
However, it was still nebulous and unclear for us analysts
because these lines gave much room for interpretations. Be-
sides, these descriptions were provided at the very begin-
ning of the project but relevant for a later iteration (more
precise about two years later). Consequently, after two
years we faced two challenges: first, available requirements
were incomplete, and, second, it was unclear if they were
still valid or obsolete. Subsequently, our first mission was
to consolidate these available requirements.

The first workshop was done in form of discussions
with the representative of the customer’s management. We
wanted to understand how it should work from the cus-
tomer’s point of view and to update our knowledge about
the appreciated business process. The result was docu-
mented on a whiteboard: a first visual draft of the business
process model representing the audiometry by means of ac-
tors, process steps, and artifacts.

Having these images in mind, we entered into the sec-
ond workshop with a group of user representatives aiming
at understanding how it should work from the user’s point of
view (see Figure 2). Fortunately, imaginations and desires
of both management and users were similar. Nevertheless,
we identified and elicited further user requirements such as
exceptions in the workflow, requested reports or additional
actors, while discussing the evolution of the visual model
of the audiometry business process on a flip chart. Further-
more, first mock-up-ideas were sketched as well.

By the way, we realized that being prepared for such
workshops demands for at least two persons (better three:
one customer representative) as a combination of analyst,
mediator, and ’notes taker’. Being back in our offices,
elicited user requirements were documented in CaliberRM
and old, invalid ones were deleted or updated as well. Con-
sequently, input for the ’analysis step’ was available in form
of the visual business process model represented on the flip
chart and textual descriptions of user requirements in Cal-
iberRM.

Figure 2. Sketch of business process model.

3.2 Analysis

Although, the business process model was developed
in detail in these workshops, we considered work re-
engineering as illustrated in Mayhew [8] for optimizing
workflows as well as improving the model’s quality and
consistency. Thereby, the visual business process model
drawn on the flip chart built the basis for the visualization in
Borland Together Architect—we used this tool for research
purposes. We modeled the business process as activity dia-
gram.

The transfer from paper to digital media was a valuable
quality check. This activity diagram provided the big pic-
ture for relevant process steps, details, and exceptions—an
ideal basis for discussions and further tasks: it was used to
identify ’user stories’, to prepare ideas for mock-ups, and
to derive more detailed requirements from it (see Figure 3).
We were using stakeholder requests that had been collected
in preceding workshops to break down the single process
steps into more fine-grained "user stories’. We could also
apply ’use cases’, but we recently chose to align our de-
scriptions more on stories than on use cases. The ’stories’
in most cases are short—single sentence—descriptions of
required system functionality. As we appreciated to man-
age all requirements in a single source (tool), we decided to
use CaliberRM as leading tool for management.

The Borland Suite allows to elicit requirements from di-
agrams visualized in Together Architect and to integrate
them automatically in CaliberRM. Unfortunately, this au-
tomatic integration is only available when designing use
case diagrams. This means that requirements in CaliberRM
can only be elicited from a use case in Together Archi-
tect. We were using an activity diagram for the business
process model. This fact demanded for a work-around: on
the one hand, we documented the user stories manually—
as requirements—in CaliberRM and on the other hand, we
attached notes, which represented these user stories, to the
particular step in the business process model in Together
Architect. Besides, in CaliberRM a user story was traced



Figure 3. Business process model.

to the stakeholder requests, which triggered this story. Con-
sequently, input for the ’design step’ was available in form
of the visual business process model represented as activity
diagram enhanced with user stories (as notes) in Together
Architect as well as textual descriptions of user stories in
CaliberRM.

3.3 Design

Being prepared with the business process model and a set
of user stories, which described the requested system func-
tionalities, we entered the design phase. Our first designs
were inspired by ideas, which had already been developed
in the preceding workshops. By the way, paper is a quite
suitable tool for visualizing screen ideas. It took us many
sheets to develop convenient paper-mock-ups that based on
the determined business process steps and defined user sto-
ries.

However, as the designer was familiar with the devel-
opment tool (Microsoft Visual Studio 2005), these paper
mock-ups were easily transferred to digital screens. This
transfer from paper to digital media was once again a valu-
able quality check and an improvement of the paper design
ideas.

The developed screens were integrated in CaliberRM as
graphical user interfaces artifacts (short: GUI)—for doc-
umentation and traceability purposes. Additionally, these
screens were attached as notes to the particular step in the
business process model in Together Architect (similar to the
user stories in the analysis step). We provided traces from
a GUI element to the requested user stories in CaliberRM.
Consequently, input for the ’stop or go step’ was available
in form of the visual business process model represented as
activity diagram enhanced with user stories (as notes) and
screens (as notes) in Together Architect as well as images
and textual descriptions of screens in CaliberRM (see Fig-
ure 4).

Figure 4. Business process model, user sto-
ries and screens.

3.4 Stop or Go for Implementation

The aim of the fourth step was to present the findings so
far to both the customer and the development team. We ap-
preciated to get the customer’s decision for stop or go and
to prepare the members of the development team for the es-
timation workshop, focusing on identifying and estimating
system requirements (tasks) for implementation. Primar-
ily, we used the Together Architect HTML Export as prepa-
ration for the planned presentations. This export is quite
convenient to extract visual diagrams and links for docu-
mentation purposes. However, we realized that this media
is uncomfortable by means of presenting huge visual busi-
ness process models in interactive workshops. Besides, the
usage of different tools for analysis and design provoked a
further workaround with respect to illustrating our findings
to both groups. Consequently, we used following artifacts
in these presentations:

e Business Process Model (BPM) as activity diagram in
Together Architect (prepared as Al paper poster)

o User stories as textual descriptions (prepared as post-it
papers to stick them on the BPM poster)

e Screens as images (prepared as A4 paper posters to
stick them on the BPM poster)

The BPM poster was hung up on the wall and user stories
and screens were stuck on it. Although, we followed the
business process model step-by-step by attaching the cor-
responding user stories to the particular step, it was inter-
esting to notice that most questions, discussion points, and
answers were stimulated by watching the visual screens on
the A4 paper posters. These presentations were extremely
valuable for us analysts as we consolidated common under-
standing for the audiometry business process of all partici-
pants, elicited some further user requirements, and cleared
misunderstandings at an early stage. In this step of our busi-
ness process-based requirements engineering approach, we



were rewarded by both the customer who stated ”I cannot
find any mistake” and the members of the development team
who declared the results as “very useful for further devel-
opment”.

4 Identified Issues

As positive feedback about the sketched process was
given by the customer, users, and members of the devel-
opment team, we are convinced that this approach is worth
considering in further projects. However, while identifying,
changing, and improving activities for the here presented
business process-based requirements engineering method,
we discovered a list of issues, which are illustrated in this
section and motivate what comes later in this paper.

Most important to mention are difficulties because of
changing media: documents, whiteboard, flip chart, papers,
and tools such as CaliberRM, Together Architect or Mi-
crosoft Visual Studio for screen design. It is evident that
the usage of different media is necessary, especially with
respect to paper, flip charts or whiteboards for sketching
first ideas. However, when starting to integrate user require-
ments, scenarios, business process models into a single tool,
it would be appreciated to work with these artifacts in any
other tool—and vice versa—as well.

Consequently, we considered Together Architect on a re-
search basis for integration with CaliberRM. Unfortunately,
the combination did not live up to its promises with re-
spect to modeling business processes, scenarios, and de-
riving requirements from the visual models and providing
traces to CaliberRM. Not to mention the weak connection of
GUI mock-ups, requirements (user stories), and the models
in Together Architect. This changing media provoked our
workaround for the presentations of the business process
model, the screens, and the user stories as described in the
previous section.

Subsequently, the usage of several tools provoked that
(requirements) models did not live any longer once require-
ments were derived. Therefore, we faced the risk of in-
consistencies between requirements managed in CaliberRM
and visual models designed in Together Architect (De-
signer). Nevertheless, for the sake of consistency, reusabil-
ity, and traceability, single sourcing of both requirements
and visual models would have been appreciated.

Just when being aware of these issues, Borland has an-
nounced the availability of a new, challenging tool. This an-
nouncement seemed to solve our problems as we assumed
support through a sophisticated suite of tools. Subsequently,
the next sections illustrate our findings and experiences with
Caliber DefinelT as *workaround’ for our challenges.

S Experiences regarding Tool Support for
Sketched Process

In the previous section, we gave an overview of the busi-
ness process-based requirements engineering approach that
has been developed and applied in the course of a three
years software project. While we are optimistic with the
process as such—sure, there is room for improvements—,
tool integration to optimally support the described process
is still an issue for further work.

Especially, the weak connection of requirements mod-
els, GUI mock-ups and screens, and additional information
handled in a requirements management tool presents a chal-
lenge. In our case, remaining workarounds (see previous
section) are concerned with i) export of requirements from
models into a requirements management tool and ii) pre-
sentation of GUI mock-ups, screens, and design ideas to
selected customers and users to collect feedback. The an-
notation of single process steps with mock-ups, screens, and
design ideas and a suitable presentation and feedback gath-
ering approach represent issues of further research.

For this reason, it made us prick up our ears when Bor-
land released the first version of its requirements engineer-
ing software Caliber DefinelT (we will use DefinelT as ab-
breviation further on) in May 2006, designed to assist busi-
ness analysts and requirements engineers to elicit, analyze,
and validate system requirements [6]. Furthermore, De-
finelT provides storyboarding capabilities that allow inter-
active scenario simulation in early development stages.

In the following, we present our initial experiences of
applying DefinelT to support the above mentioned (tool) is-
sues of our requirements engineering process. The business
process for demonstration means, again, is the audiometry
process, as already introduced and used in Section 3.

5.1 Usage of Borland Caliber DefinelT

At first, it is necessary to mention that the targeted re-
quirements type of DefinelT are system requirements—an
issue, we seemingly did not pay enough attention to ini-
tially. Our intention was to use DefinelT to model business
processes as scenarios and, further, derive (user) require-
ments from them. Therefore, we were somewhat confused
when prompted to first create a requirement to be able to
model a scenario rather than to create a scenario before-
hand. DefinelT is meant to use a scenario to model (or to
visualize) how a particular feature of your system (defined
by the corresponding requirement) works in real time ([5],
p- 19, Scenario). Therefore, it is assumed that a (user) re-
quirement is already there, and is to be analyzed through a
scenario model to derive system requirements.



Client’s Vision: Scenario Modeling

Our approach, as described in the previous section is dif-
ferent. We intend to use scenarios to visualize business
processes and, through discussions with customers and
users, derive user and later system requirements from the
models.

For this reason, we created a requirements elicitation
project, named ’Audiometrie’, and a requirement called
’Audiometrie Prozess’ within DefinelT. As result, beneath
the requirement ’Audiometrie Prozess’ that acts as place-
holder for the corresponding business process, a scenario
with two steps ’Start’ and "End’ is created (see Figure 5).
Then, we were prepared to model our audiometry process
as scenario within DefinelT.

E Requirements Elicitation - Audiometrie Prozess - Borland Caliber DefinelT 2006
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Figure 5. Newly created requirements elicita-
tion project ’Audiometrie’.

Three views are shown in the perspective in this fig-
ure: Scenario Navigator, Scenario Editor, and Scenario Di-
agram. Scenario Navigator provides navigation aid within
or across scenarios and requirements. Scenario Editor and
Scenario Diagram (a graphical representation) are for sce-
nario modeling. Provided model elements are scenario step,
decision, and branch elements (in the editor and in the dia-
gram). In the Scenario Editor, further properties for a cho-
sen scenario element are managed, e.g. for a scenario step
element, a (text) description field and two comboboxes, one
to choose an actor and another one to invoke other scenar-
i0s. A fourth view, the Resources View, is shown on the
lower left part in Figure 6. It is to attach images, URLs or
files to single scenario steps.

See also the result of our modeling work in Figure 6.

Analysis: Requirements Export to CaliberRM

An analysis of the modeled (business process) scenario to
derive more fine-grained ’user stories’ represent the next
step of our process. Together with the single scenario steps,
user stories should be managed within CaliberRM as well.
Interesting for us, DefinelT provides functionality to ex-
tract a new scenario out of a scenario step. Therefore, it is
possible to break down a scenario (a business process) step

Figure 6. Audiometry process modeled as
scenario in Caliber DefinelT.

into fine-grained user stories. In more detail, for each step
that is extracted into a separate scenario, a new requirement
(called as the step it was extracted from) with a subsequent
scenario for modeling the details is created.

Requirements, further on, can be exported to CaliberRM.
However, as we use requirements in DefinelT as placehold-
ers for whole business processes (modeled as scenarios),
this is not a satisfying solution for us. Export works as fol-
lows: the requirement name is used to create a like-named
requirement in the CaliberRM requirements tree (desired
position can be chosen) and the scenario diagram is pasted
as image into the requirement description in CaliberRM.
Single scenario steps are only referred to in the image fur-
ther on. If the steps should also be exported as requirements,
they have to be extracted into single requirements before-
hand. This represents a situation we are not fully satisfied
with. Another hindering issue, with respect to our process,
is that in this way we cannot distinguish between business
process steps and user stories, as the only available model
element is ’scenario step’.

Concluding, the expected support for eliciting require-
ments (in our case ’user stories’) out of scenario models and
exporting and linking them to CaliberRM meets our needs
only to a limited degree.

Design, Stop or Go: Storyboarding of Scenarios

We are addressing the process steps 'Design’ and ’Stop or
Go’ together in the following. This is because the issue
of weak connection of GUI mock-ups and screens, process
models, and requirements in CaliberRM influences both
steps. We are investigating how our workarounds for pre-
sentation of business process models, GUI mock-ups, and
screens (see Section 3 and 4) can be supported by DefinelT.

After analyzing the scenario that we have acquired to-



gether with the customer and users, we are creating first de-
sign ideas. Especially important is the development of GUI
screens. DefinelT offers the possibility to attach resources
(files, URLs, images) to single process steps. Therefore, we
are attaching created screens, within DefinelT, to the corre-
sponding scenario steps.

The result is a business process, modeled as scenario,
refined by child scenarios (user stories), and enhanced by
GUI screens.

Using the storyboarding functionality of DefinelT, we
are interactively presenting the scenario step-by-step to the
rest of the development team. Without the need to print out
the whole process model and corresponding screens, we are
able to discuss the process flow and associated screens and
dialogs (see Figure 7).

Figure 7. Storyboard execution of audiometry
process in Caliber DefinelT.

Also the feedback process with customers and users ben-
efits from storyboarding. The whole scenario model includ-
ing the storyboarding functionality can be exported to an
HTML site. As our users are distributed over the whole
country, shorter feedback cycles including the requirements
(and changes to them) of all stakeholders are possible.

From a requirements engineer’s and analyst’s perspec-
tive, DefinelT’s storyboarding functionality adds value to
our requirements engineering process. At the time of writ-
ing, we are investigating the stakeholders’ satisfaction with
this discussion and feedback mechanism.

6 Discussion

Some issues addressed in the previous sections need to
be discussed on a more detailed basis. We provide further
experiences of applying Borland Caliber DefinelT to sup-
port the open issues of the requirements engineering process

described in Section 3. Thereby, we are structuring the dis-
cussion in advantages and shortcomings we experienced.
Furthermore, we reflect on tool support for requirements
visualization and the integration with requirements manage-
ment more generally. However, as we gained experiences,
we also highlight this issue in the context of a tool vendor,
and discuss our considerations regarding the provided tool
chain for requirements visualization and management.

6.1 Advantages of Caliber DefinelT

Scenario modeling gets our perfect appreciation as an
approach supporting requirements definition (elicitation,
analysis, specification, and validation) and as means sup-
porting communication among customers, users, and devel-
opment teams in early project stages.

In its current version, we experienced DefinelT as a sim-
ple tool for this purpose, because it is not overloaded with
questionable functionality.

Derivation of requirements from the model (scenario)
and the integration with CaliberRM for requirements man-
agement is a valuable feature. Especially, the possibility
to export requirements from the model into CaliberRM is
valuable. However, as already mentioned, the implemented
approach is different to our perception of requirements elic-
itation.

The feature which we most appreciate is scenario story-
boarding. This feature adds most value to our requirements
engineering approach as sketched in Section 3. Exporting a
scenario together with the storyboarding functionality into
an HTML representation especially supports our discussion
and feedback cycles with customer and users, as they are
spread across the whole country. Therefore, it addresses
one of our process issues to be improved, namely *weak
connection of GUI mockups, Designer (Architect) models,
and CaliberRM requirements’ (see Section 4).

For describing another experience, we shortly leave the
project context as introduced in Section 2.1. Thereby,
we are addressing the issue of requirements visualization
(modeling) as quality assurance technique [11]. In another
project, a storyboard has been created using Microsoft Pow-
erPoint. When trying to transfer this storyboard into De-
finelT (see Memex Scenario in Figure 5), we realized that
some of the Powerpoint slides included topics for different
actors. Through the constraint of DefinelT to allow only
one actor per step, we had to revise these steps—Ileading
to two scenario steps in DefinelT. At the outset, we per-
ceived this issue as a ’tool-caused’ restriction of our mod-
eling processes. However, by considering this ’restriction’
in more detail, we came to the conclusion that it might be
helpful to restrict each scenario step to just one actor. Re-
ducing each scenario step to only one actor leads to more
atomic steps and, therefore, might lead to a better separa-



tion of different requirements, eventually.

Another issue we experienced was that reengineering the
original PowerPoint storyboard in DefinelT helped us to
identify similar functionalities which originally were spread
across the whole scenario. In DefinelT, through scenario hi-
erarchies, it is possible to group functionalities that belong
together.

At this point, we re-enter our primary project context.

6.2 Shortcomings of Caliber DefinelT

While we appreciate the simplicity of DefinelT in its cur-
rent version, it might be helpful to be provided with more
modeling elements. Currently, only scenario steps and de-
cisions (branches) are supported. In our case, as we try to
model business processes as scenarios, model elements for
business objects, data objects etc. would be helpful.

A further minor, but powerful improvement would be
support to use different colors for single model elements
(e.g. scenario steps). As can be seen in Figure 2, for in-
stance, we used different colors in our process sketches to
distinguish between business process steps, intermediate re-
sults, and final process results. Colors can easily be used to
bring further meaning into a graphical representation.

Other minor, but worth mentioning, issues regard ’in-
lining’ and extracting of scenarios and display of require-
ments numbers in DefinelT. Inlining a scenario in another
one works, but an inlined scenario cannot be extracted to
the scenario it was inlined from; instead, a new one is cre-
ated. Such ’inline/extract cycles’ would be beneficial for
scenario presentations in the Scenario Diagram view. Cal-
iberRM Navigator within DefineIT does not show hierarchi-
cal and serial numbers as used in CaliberRM. Therefore, it
is difficult to identify CaliberRM requirements in DefinelT.

6.3 Tool Integration for Requirements Vi-
sualization

One major challenge we experienced by using a require-
ments management tool (e.g. CaliberRM) and a require-
ments visualization tool (e.g. Together Designer, Caliber
DefinelT), is to identify the leading tool. While there still
are other integration problems, an important question to an-
swer is which tool provides the primary access to require-
ments information. While different tools provide different
viewpoints on requirements, a ’single source of informa-
tion principle’ turned out to be a major success factor in
our (multidisciplinary and distributed) software project. An
interesting question for instance is, in which tool links to
further requirements (or generally spoken, project informa-
tion) are managed, in the requirements management tool or
in the visualization tool? Or should it depend on the con-
tents of linked targets? One can argue that these questions

suggest that a better integration of those tools should stand
on top of a research agenda.

Position of Caliber DefinelT in Borland’s Tool Chain

Our original perception was that Caliber DefinelT is in-
tended to be used to elicit or to derive user requirements
from scenarios. According to the sketched requirements en-
gineering process in Section 3, we started by modeling busi-
ness processes, discussed them with customer and users,
and elicited user requirements in this way. Usage of De-
fineIT for modeling and derivation of user requirements,
therefore, would be beneficial for us. We repeatedly experi-
enced that requirements emanate from discussions of busi-
ness process models (or scenarios).

However, according to Borland’s descriptions, Definel T
is intended to use scenarios to model requirements (we as-
sume, user requirements) in more detail and to derive sys-
tem requirements from the scenario model. ”Create sce-
narios for the requirements in your project and export them
to CaliberRM with the Scenario Diagram attached to the
requirement description” is written in DefinelT’s help sys-
tem ([5], p. 26). Therefore, it is assumed that user require-
ments are already there (and managed within CaliberRM).
The question for us now is, where did the user requirements
come from? If we used DefinelT in the specified way, it
would mean that we create a scenario for an already exist-
ing requirement in CaliberRM. Afterwards, we are model-
ing the requirement as scenario using DefinelT. And at last,
we export the already in CaliberRM existing requirement
(as it came from there) to CaliberRM again!? Sure, the sce-
nario diagram is now attached to the requirement as image.
But is this the only enhancement?

Let us take another perspective. Let us assume, we are
using Together Architect (or Designer) for business process
modeling. Then, we can use the models to derive require-
ments and export them to CaliberRM. At this point, we
have user requirements in CaliberRM, which, in turn, can be
modeled in more detail in the modeling tool to elicit system
requirements. The system requirements are then exported
and managed in CaliberRM as well. The question now is,
what is DefinelT in this scenario good for?

In fact, DefinelT offers possibilities to export require-
ments elicitation projects to Together Architect, either as
business process modeling notation (BPMN) project or as
UML2.0 activity diagram. It is unclear—at least for us—
for which reason a requirements elicitation project should
be exported to the given destination formats. We consider
BPMN to be used for requirements engineering in the prob-
lem domain. Thus, for the elicitation of business and user
requirements. If now, a DefinelT requirements elicitation
project—with the goal to derive system requirements—is
to be exported into a BPMN project, we would consider



this as step backwards, from elicitation of system require-
ments to elicitation of user requirements in the V-Model [2],
for instance. The question now is, why not integrating se-
lected DefinelT functionalities into Together Architect (De-
signer)? Scenario modeling and, especially, storyboarding
would be valuable features in Together Architect as well.

We want to mention a last issue concerning tool usage
for requirements engineering visualization. Tools are with-
out any question necessary to support a requirements engi-
neering process as described in Section 3 and also given the
basic conditions (project context) in Section 2.1. However,
it is often useful to use paper, pen, whiteboard, flipchart
etc. in a first meeting with customers and users. A soft-
ware tool often restricts the degree of freedom one needs in
early project meetings (taking notes, visualize them; usage
of different colors etc.). If information captured in such triv-
ial form is later entered into any software, this step already
represents a quality assurance measure.

7 Conclusion and Further Work

In this paper, we argued that from our point of view—at
least, our experiences suggest that—yvisualization is a mean-
ingful way to support a mutual understanding among stake-
holders in a project (cf. Section 2). Furthermore, as visual-
ization encompasses a number of different artifacts through-
out the whole project lifetime, we see requirements visual-
ization as key success factor (and communication means) in
any development project (note that most what we perceive
in the world through our sensory system comes from our
eyes—a picture says more than 1000 words).

In Section 3, we presented a requirements engineering
approach that bases on this attitude and utilizes business
processes as root for requirements visualization activities
and artifacts. However, there are some issues for further im-
provement, especially with respect to end-to-end tool sup-
port for the sketched process. In Section 4, these issues
experienced in a three years multidisciplinary software de-
velopment project in the insurance domain are listed and
described. We analyzed a recently released requirements
engineering software (Caliber DefinelT by Borland), as pre-
liminary information about this software suggested that it
could be a reasonable choice to provide help for these open
issues. Our experiences and analysis results are described in
Section 5. Caliber DefinelT offers interesting functionality
to experience the system to be developed during the early
development stages through interactive scenario simulation
(storyboarding). This feature adds value to our process,
as it supports the requirements elicitation, discussion, and
feedback cycles with customers, users and the development
team. However, it is not clear for us, where and how Cal-
iber DefinelT fits into Borland’s tool chain, especially con-
sidering the fact that CaliberRM and Together Designer are

already there. A discussion on this and further topics with
regard to Caliber DefinelT can be read in Section 6.

Our research agenda for the future suggests placing
emphasis on reusing requirements models throughout the
whole project (development) lifecycle. Especially, we are
thinking about exploiting requirements visualization to sup-
port project management [12].
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