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U
sage modeling seeks to provide end us-
ers with a usable—that is, effective, 
efficient, and satisfactory—interactive 
product. In a usage-centered develop-
ment process, users must understand 
what they need to perform their work 

tasks. Don’t expect users, however, to specify 
what they need in terms of a system. Rather, let 

them describe what they do and what context 
they do it in; being a domain expert doesn’t im-
ply being an expert in developing requirements. 
Furthermore, involving users is successful only if 
it’s easy for them to understand and contribute. 

The user’s tasks and task performance reveal 
user needs, from which you can develop usage 
requirements. User needs constitute the design 
rationale for the future system’s functions.

Various techniques exist for collecting and 
documenting what is understood about the user 
and future system usage. For example, over 
the last two decades software development has  
adopted use cases, problem scenarios, and, lately, 
user stories. From the wealth of techniques, 
we’ve chosen these three because they directly 
describe human-computer interaction, are widely 
used, and represent rather generic techniques 
integrated in mainstream (for example, object- 
oriented or agile) software development.

We present these techniques here in widely 
used formats. The range of possible (formal) rep-
resentations—such as diagrams or in formal lan-
guages that support these techniques in the later 
stages of development—is outside our scope.

In addition to being confused by the variety 
of techniques, you might be surprised that stories 
aren’t really stories and that use cases take the 
system perspective rather than the user’s view. 

Catharina Riedemann and Regine Freitag

Software rarely runs without users. Sometimes the users are far away or only indirectly participating, but 
they’re actually the major stakeholders of a given piece of software. However, most software is designed as 
if users don’t matter. To focus on actual usage rather than fancy design and complex technologies, usability 
engineering is fast growing in all software domains. It’s time that we look to usage modeling from a tech-
nical perspective. Authors Catharina Riedemann and Regine Freitag provide an overview of three major 
techniques and how to apply them for better usability.

I look forward to hearing from both readers and prospective column authors about this column and the 
technologies you want to know more about.  —Christof Ebert

Modeling Usage: 
Techniques and Tools
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Our review clarifies each technique’s 
key elements, describes the techniques’ 
strengths and weaknesses from the per-
spective of usage-centered development 
(see Table 1 on the next page), and points 
to tools where appropriate (see Table 2 on 
the next page). We also argue for applying 
a template-supported use scenario that in-
tegrates the three approaches.

The Use Case
Use cases are a conceptual construct in 
object-oriented modeling for capturing 
what a system is supposed to do from 
the external view of the actors using it. 
An actor can be a human or another 
system. Use cases should specify all ac-
tor goals within the system scope. Key 
elements of a use case include the title, 
the actors, and a standard course of in-
teraction (indicating intentions but not 
user-interface elements).

It has become a best practice to spec-
ify human-computer interaction with use 
cases. Then, only humans appear as ac-
tors whose actions cause system reactions.

Table 1 outlines use cases’ strengths 
and weaknesses.

Example
An example title might be “Compose 
and send email.” This might be the main 
success scenario:

 1. User selects “New Message.”
 2. System presents “New Message” dia- 

logue. 
 3. User edits email contents, title, and 

recipient list.
 4. User selects “Send.”
 5. System checks message for complete-

ness.
 6. System sends message.

tools
Use case formats range from formless 
text, to templates and tables with fixed 
structures, to UML (Unified Modeling 
Language) diagrams. Numerous tools 
specifically support use cases—Table 2 
lists two provided by the use case “in-
ventor” Ivar Jacobson and contains a 
link to a large list. But general-purpose 
tools can also be applied if they offer hy-
perlinking, easy editing, searching, sort-
ing, handling templates, managing his-
tory, and enabling cooperative work.

The User Story
User stories entered software engineer-
ing with Extreme Programming. They’re 
placeholders for the future system’s desired 
functionality. A user story consists of

a short, written user-oriented descrip- n

tion of a functionality (the example in 
the next section reveals that this isn’t a 
genuine story),
conversations about the story reveal- n

ing the details, and
acceptance tests for estimating whether  n

an implementation meets what is ex-
pressed in the user story.

User stories are collected through-
out the project and are preferably written 
by stakeholders. The aim is to partition 
development work into small, manage-
able implementation tasks and keep the 
process flexible enough to react to evolv-
ing requirements. As it does for use cases, 
Table 1 outlines user stories’ strengths and 
weaknesses.

Example
The index card says, “The user can com-
pose and send an email message.”

The developer will discuss with the 
customer how composing and sending 
an email should work and what circum-
stances should be taken into account. 
The developer will also create acceptance 
tests that prove that composing and send-
ing an email works.

tools
The preferred tool for user stories is a 
pile of handwritten index cards. Soft-
ware tools come into play when user sto-
ries must be available electronically, when 
face-to-face meetings are impossible, or 
when index cards must be extended for 
some reason. Table 2 lists special-purpose 
as well as general-purpose tools.

The Problem Scenario
A problem scenario is a story about fic-
tional people and their current (work) ac-
tivities without the future system. Unlike 
a user story, it’s a genuine story with a plot 
showing sequences of actions and events. 
Further elements are a setting, task goals, 
plans, and evaluation. Problem scenarios 
talk about named individuals and include 
context details such as motivations and 
emotions, but they don’t strive for com-
pleteness. Again, Table 1 outlines this ap-
proach’s strengths and weaknesses.

Problem scenarios and use cases have 
different meanings for “scenario.” In a use 
case, it means a specific instance of that 
use case.

Example
Manager X must coordinate a project 
with an international team. Communi-
cation takes place through phone calls 
and letters. Phone calls are often tedious 
because of time changes or because the 
partner being called isn’t available. If the 
partner calls back later, manager X might 
be busy. Even organizing such phone calls 
is difficult, and sometimes several people 
must be informed. Manager X’s secretary 
isn’t good enough in spoken English to 
support him with phoning. He also has 
to send contractual documents with valid 
signatures to his partners. From time to 
time, his letters are returned. This once 
got him into big trouble because a dead-
line expired while the letter was still in 
transit.

tools
Problem scenarios need text-editing and 
text-processing capabilities, possibly with 
versioning and collaboration support. 
Table 2 lists one special-purpose and sev-
eral general-purpose problem scenario 
tools. As creative activities, competencies 
in analyzing and writing are more impor-
tant than tools, but tools should enable 

The tabular notation  
has proven most 

useful for expressing 
the conversational style 

of user action  
and system reaction.
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Table 1
Strengths and weaknesses of four usage-modeling techniques

technique Strengths weaknesses

Use case  n Shifts from functionality specification to interac-
tion sequence, encouraging the developer to 
consider the user’s viewpoint.

 n Enables early focus on wording as well as appro-
priate interaction concepts and features (but not 
user interface elements).

 n Easy to read in natural language and transferable 
to more formal specifications.

 n Modeling external system behavior according to users’ flow of 
work performance isn’t inherent. Taking the system view turns 
users into mere operators who must adapt to whatever functional-
ity and interaction the system dictates.

 n Sources of requirements and design decisions aren’t included, lay-
ing the burden of a validity check on customers.

 n Understanding the “big picture” behind a large set of use cases 
is difficult, although the inner logic might become clear; working 
prototypes are necessary.

 n Writing too many use cases (not grounded in user needs) or too 
few (overlooking functions necessary for user tasks) is a risk.

User story  n Provokes a shift from documentation to commu-
nication with users, leading to reduced documen-
tation effort.

 n Provides early encouragement of developers to 
consider the user’s side.

 n Structures discussion according to user stories, 
helping the development team focus only on 
related aspects.

 n Fosters agreement on changing requirements in 
view of a working prototype.

 n Risks getting lost in details and losing the large view owing to 
deliberately small stories.

 n Validation is left to customers, with the risk of focusing on indi-
vidual preferences instead of task-related needs.

 n Minimalist documentation is problematic with large teams and 
comprehensive and long-living systems; index cards might even be 
destroyed after implementation.

Problem 
scenario

 n Focusing on user tasks, not on system function-
ality.

 n Narrating style easily understandable to users.
 n Easy to recognize the user’s own situation, 

thereby enabling task-related communication.
 n Flexibility and ease of modification.
 n Providing the basis for a validity check of system 

functionality.

 n Usage requirements can’t be obtained by reading; they must be 
derived.

 n Developers don’t like to work with long text documents.
 n The creative part of scenario writing requires training.

Use  
scenario

 n Use cases are motivated by real user tasks serv-
ing as design rationales.

 n Vocabulary stems from the application area.
 n Communication with users about what they do, 

exploiting users’ expertise regarding their work.
 n Can be formalized.

 n Long length can make documents unwieldy. 
 n Developers often aren’t used to this representation.

Table 2
Tools for four usage-modeling techniques

technique

type of tool

Special-purpose General-purpose*

Use case Essential Modeler, www.ivarjacobson.com/products/essential-modeler.cfm 
Use-Case Express, www.ivarjacobson.com/products/use-case-express.cfm
More information on tools, en.wikipedia.org/wiki/List_of_UML_tools

Text editor

User story FitNesse, www.fitnesse.org
FitLibrary, sourceforge.net/projects/fitlibrary
VersionOne, www.versionone.net
XPlanner, www.xplanner.org
Select Scope Manager, www.selectbs.com/products/select-scope-manager.htm

Index cards
Text editor

Problem scenario Scenario Management and Requirements Tool (Smart), www.ics.uci.edu/ 
~alspaugh/pub/alspaugh-re03-b.pdf

Text editor

Use scenario Template according to example shown in Figure 1 Text editor
Spreadsheet

* These can be integrated with
     – wikis (for example, MediaWiki) or other groupware (for example, IBM Lotus)
     – tools for requirements engineering and management (for example, IBM Telelogic Doors)
     – application-life-cycle management tools combining wikis, tools, and integrated development environments (for example, Microsoft Visual Studio Team System)
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the developer team to trace contextual us-
age information within the development 
process.

Combining Techniques
Each technique we’ve described evolved 
from the need to gain knowledge about 
system scope from an external point of 
view and to represent this knowledge in 
a way that developers can directly access. 
For gaining deeper insight, see the “Re-
sources” sidebar. Our evaluation shows 
that each technique stresses one specific 
aspect and neglects others. Use cases con-
centrate on the dialogue flow, whereas 
problem scenarios reflect the context of 
use and the user tasks. User stories empha-
size direct discussions about task or user 
interface issues between the developer and 
the user, thus avoiding another medium 
or representation. Literature treats these 
techniques mostly in isolation, comparing 
or contrasting them.

However, the three aspects (interac-
tion sequences, user tasks, and creating a 
common understanding through discus-
sion) can form complementary parts in 
usage-oriented modeling. We’ve had good 
experience expanding use cases through 
user tasks and taking the result as the 
basis for direct discussion. Use scenarios 
represent this approach.

The Use Scenario
A use scenario describes interaction with 
the (future) system along a task model. 
Think of it as a use case in table form with 
an extra column (on the left) containing 
key tasks and their subtasks in sequence, 
reflecting the tasks from the user’s work 
context. An additional column on the 
right contains usage requirements. Task 
model and usage requirements are de-
rived from a problem scenario. Again, 
Table 1 lists use scenarios’ strengths and 
weaknesses.

Example
We transformed the earlier problem sce-
nario about sending email into the use 
scenario in Figure 1 (see next page).

tools
Use scenarios require comfortable table 
editing, preferably with collaboration sup-
port, versioning, and hyperlinking. We 
aren’t restricted to special-purpose tools, 

so we can integrate them into most gen-
eral-purpose software development envi-
ronments (see Table 2). If prototyping tools 
are used, there should be linking facilities. 
A usability expert must be available.

Best Practices
Although use cases originally came in var-
ious formats, we’ve found that the tabular 
notation has proven the most useful for 
expressing the conversational style of user 
action and system reaction. Within the 
columns, the description should be main-
tained as understandable text for users. 
As the project proceeds, the dialogue steps 
are refined according to a given prototype 
or an evolving system.

In practice, use scenarios are inte-

grated in a usability engineering and test-
ing process based on ISO 13407. An im-
portant characteristic of this process is to 
start with problem scenarios and derive 
the task model from them. As in agile de-
velopment, communication with users is 
required throughout the design process. 
Discussions, though, are based on and 
documented within the use scenarios. This 
enables validation without requiring users 
to keep discussion results in mind.

Use scenarios provide the basis for in-
terface design and the essential parts of 
task-oriented user documentation. Con-
tinuous refinement leads to system test 
cases included in the column “User ac-
tion.” Usability tests, however, are best 
derived from key tasks and problem  
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scenarios rather than from later system 
design artifacts, because the latter usually 
provide clues. (“Send an email to your 
business partners …” will likely produce 

different test results than “Inform your 
business partners ….”) Currently, auto-
matically deriving these tasks is impos-
sible. At best, system characteristics and 

operability can be tested automatically. 
But so far, it’s impossible to predict us-
ability merely from system characteris-
tics. An operable, correct (verified) sys-
tem that doesn’t meet user needs isn’t 
usable in context—that is, it isn’t correct 
(valid) with respect to usage requirements 
if the specification was wrong in the first 
place. Tests with target group users there-
fore are indispensable.

Although you can use the techniques 
we’ve described with minimal tool sup-
port (see the general-purpose column in 
Table 2), there’s benefit in integrating the 
information worked out together with 
users into the development environment 
used by the project team. In this way, you 
can achieve traceability, general availabil-
ity, and easy reuse for usability testing and 
documentation.

Figure 2 shows the email example 
we’ve been using. It’s displayed in Micro-
soft Visual Studio Team System 2008, a 
commercial tool that supports organizing 
and further developing usage-modeling 
information. All relevant documents can 
be held in a tree structure for easy over-
view and access (see Figure 2a). Depend-
ing on project needs, various links can be 
established between work items and arti-
facts. In this example, a usage requirement 
(b) is linked with a problem scenario (c) to 
trace where it comes from and, with a use 
scenario (d) and an interface prototype 
(e), to show how it will be implemented. 
Users can test prototypes. The necessary 
usability test task (f), which is linked with 
the interface element (e) it belongs to, is 
derived from the problem scenario (c) and 
the task model contained in the use sce-
nario (d) with which it’s therefore linked.

U se scenarios are an effective tech-
nique for modeling usage based on 
the concept of tasks. Reusing them 

for user documentation, documentation 
of prototypes, and usability as well as 
acceptance tests also makes them an ef-
ficient technique.
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Regine Freitag is a usability engineer in the Knowledge 
Discovery Department of the Fraunhofer Institute for Intel-
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Figure 2. The email example in Microsoft Visual Studio Team System  
2008. The tool holds all relevant documents in (a) a tree structure for easy 
overview and access. other parts of the tool include (b) usage requirements, 
(c) a problem scenario, (d) a use scenario, (e) an interface prototype, and  
(f) a usability test task.

Key task 
with subtasks

Inform one
or more partners
asynchronously
and promptly.

User
action

System
reaction

Empty email form.

Usage requirements
and design hints

User must be able
to send a document
reliably.

Authentication 
of email sender 
required?

The signature’s
legal validity must 
be permanently
visible to users.

Provide for a 
notice of receipt?

Decide on 
addresses.

Show names and 
addresses with 
indication of validity.

Select or enter
names or addresses.

Compose contents. Show title
and content.

Enter title
and content.

Add documents from
different sources.

Insert a legally 
valid, authenticated
signature in the email.

Show list of 
available documents.

Select possibility
to add documents.

Send information. Show status 
of sending.

…

Select send.

Save a copy 
as evidence.

Check copy.

Show documents
as added to email.

Select desired
documents.

Figure 1. an example use scenario describing the task of composing and 
sending email. The scenario describes interaction with the future system in 
table format.
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