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What do use cases look like?
Why do different project teams need different writing styles?
Where do use cases fit into the requirements gathering work?
How do we warm up for writing use cases?
It will be useful to have some answers to these questions before getting into the

details of use cases themselves.
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A use case captures a contract between the stakeholders of a system about its behavior.
The use case describes the system's behavior under various conditions as the system
responds to a request from one of the stakeholders, called the primary actor. The
primary actor initiates an interaction with the system to accomplish some goal. The
system responds, protecting the interests of all the stakeholders. Different sequences
of behavior, or scenarios, can unfold, depending on the particular requests made and
the conditions surrounding the requests. The use case gathers those different scenarios
together.
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Use cases are fundamentally a text form, although they can be written using flow
charts, sequence charts, Petri nets, or programming languages. Under normal
circumstances, they serve as a means of communication from one person to another,
often among people with no special training. Simple text is, therefore, usually the best
choice.
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The use case, as a form of writing, can stimulate discussion within a team about an
upcoming system. The team might or might not document the actual requirements
with use cases. Another team might document their final design with use cases. All of
the above might be done for a system as large as an entire company or as small as a
piece of a software application program. What is interesting is that the same basic
rules of writing apply to all of these situations, even though the teams will write with
different amounts of rigor and at different levels of technical detail.
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When use cases document an organization's business processes, the system under
discussion (SuD) is the organization itself. The stakeholders are the company
shareholders, customers, vendors, and government regulatory agencies. The primary
actors include the company's customers and perhaps their suppliers.
When use cases record behavioral requirements for a piece of software, the SuD is the
computer program. The stakeholders are the people who use the program, the
company that owns it, government regulatory agencies, and other computer programs.
The primary actor is the user sitting at the computer screen or another computer

system.
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A well-written use case is easy to read. It consists of sentences written in only one
grammatical form-a simple action step-in which an actor achieves a result or passes
information to another actor. Learning to read a use case should not take more than a
few minutes.
Learning to write a good use case is harder. The writer has to master three concepts
that apply to every sentence in the use case and to the use case as a whole. Odd
though it may seem at first glance, keeping these three concepts straight is not easy.
The difficulty shows up as soon as you start to write your first use case. The three
concepts are
& A kL TR 2
Scope: What is really the system under discussion?
& R RS R Y
Primary actor: Who has the goal?
& S PRI SIS
Level: How high- or low-level is that goal?
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Several examples of use cases follow. The parts of a use case are described in the next
chapter. For now, remember these summary definitions:
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Actor: anyone or anything with behavior.
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Stakeholder: someone or something with a vested interest in the behavior of the
system under discussion (SuD).
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Primary actor: the stakeholder who or which initiates an interaction with the
SuD to achieve a goal.
& [DEIFB B SUD AL A

Use case: a contract for the behavior of the SuD.
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Scope: identifies the system that we are discussing.
& TSR A TR R i e SR S P

Preconditions and guarantees: what must be true before and after the use case

runs.
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Main success scenario: a case in Wthh nothing goes wrong.
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Extensions: what can happen differently during that scenario.
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Numbers in the extensions refer to the step numbers in the main success

scenario at which each different situation is detected (for instance, steps 4a and

4b indicate two different conditions that can show up at step 4).
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When a use case references another use case, the referenced use case is

underlined.
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The first use case describes a person about to buy some stocks over the web. To
signify that we are dealing with a goal to be achieved in a single sitting, I mark the
use case as being at the user-goal level, and tag it with the sea-level symbol, . The
second use case describes a person trying to get paid for a car accident, a goal that
takes longer than a single sitting. To show this, I mark the use case as being at the
summary level, and tag it with the above-sea-level symbol, . These symbols are
explained in Chapter 5, and summarized inside the front cover.
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The first use case describes the person's interactions with a program ("PAF") running
on a workstation connected to the Web. The black-box symbol, , indicates that the
system being discussed is a computer system. The second use case describes a
person's interaction with a company, which I indicate with a building symbol, . The
use of symbols is completely optional. Labeling the scope and level is not.

Here are Use Cases 1 and 2.
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Most of the use cases in this book come from live projects, and I have been careful
not to touch them up (except to add the scope and level tags if they weren't there). I
want you to see samples of what works in practice, not just what is attractive in the
classroom. People rarely have time to make the use cases formal, complete, and pretty.
They usually only have time to make them "sufficient," which is all that is necessary. I
show these real samples because you rarely will be able to generate perfect use cases
yourself, despite my coaching. Even I can't write perfect use cases most of the time.
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Use Case 3 was written by Torfinn Aas of Central Bank of Norway for his colleague,
his user representative, and himself. It shows how the form can be modified without
losing value. The writer added additional business context to the story, illustrating
how the computer application operates in the course of a working day. This was
practical, as it saved having to write a separate document describing the business

process. It confused no one and was informative to the people involved.
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To describe a business's work process.
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To focus discussion about upcoming software system requirements, but not to be



the requirements description.
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To be the functional requirements for a system.
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To document the design of the system.
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To be written in a small, close-knit group, or in a large or distributed group.
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A close-knit group gathering requirements, or a larger group discussing
upcoming requirements, will write casual as opposed to fully dressed use cases,
which are written by larger, geographically distributed, or formally inclined
teams. The casual form "short-circuits" the use case template, making the use
cases faster to write (see more on this later). Use Cases 1 through 3 are fully
dressed, using the full use case template and step-numbering scheme. An
example of casual form is shown in Use Case 4.
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Business process people write business use cases to describe the operations of
their business, while a hardware or software development team writes system
use cases for their requirements. The design team may write other system use
cases to document their design or to break down the requirements for small
subsystems.

& TR ELARR BRI B - B B
ETE RS £/ (summary goal ) » it Byl — | USRS /1 7/ 2 F 17 (user
goal ) » ﬁ&?{ F,JF;,”HPFEBJ"] o E ‘@ﬁ‘}—_/?}’/ﬁ: ('sub-function ) o FIFHHIH %
fmmﬁﬁmwﬁﬁW@Pﬁgﬁﬂﬁ5§@®@wﬂm%§ﬁwwﬁq&ﬂj
HF R PSR - TR R PP (R T E T
(T Er) RAT - i LA BT (F 19 rerseme) -



Depending on the level of view needed at the time, the writer will choose to
describe a multi-sitting, or summary, goal; a single-sitting, or user goal; or a part
of a user goal, or subfunction. Communicating which of these is being described
is so important that my students have come up with two different gradients to
describe them: by height relative to sea level (above sea level, at sea level,
underwater), and by color (white, blue, indigo).
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Anyone writing requirements for a new system to be designed, whether business
process or computer system, will write black-box use cases-those that do not
discuss the innards of the system. Business process designers will write
white-box use cases, showing how the company or organization runs its internal
processes. The technical development team might do the same to document the
operational context for the system they are about to design, and they might write
white-box use cases to document the workings of the system they just designed.
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It is wonderful that the use case writing form can be used in such varied situations,

_V'T

but it is confusing. Several of you sitting together are likely to find yourselves

disagreeing on some matter of writing, just because your use cases are for different

purposes. And you are likely to encounter several combinations of those

characteristics over time.

Finding a general way to talk about use cases, while allowing all those variations, will

plague us throughout the book. The best I can do is outline the issue now and let the

examples speak for themselves.
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You may want to test yourself on the use cases in this chapter. Use Cases 1, 3, and 5

were written for system requirements purposes, so they are the fully dressed,

black-box, system type, at the user-goal level. Use Case 4 is the same, but casual, not
fully dressed. Use Case 2, written as the context-setting use case for business process
documentation, is fully dressed, black-box, and at the summary level.

The largest difference between use case formats is how "dressed up" they are.

Consider these quite different situations:
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A team is working on software for a large, mission-critical project. They decide
that the extra ceremony is worth the extra cost, so (a) the use case template
needs to be longer and more detailed, (b) the writing team should write in the
same style to reduce ambiguity and misunderstanding, and (c) the reviews
should be tighter to more closely scrutinize the use cases for omissions and
ambiguities. Having little tolerance for mistakes, they decide to reduce
tolerances (variation between people) in the use case writing as well.
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A team of three to five people is building a system whose worst damage is the
loss of comfort, easily remedied with a phone call. They consider all the
ceremony a waste of time, energy, and money. They therefore choose (a) a
simpler template, (b) to tolerate more variation in writing style, and (c) fewer
and more forgiving reviews. The errors and omissions in the writing are to be
caught by other project mechanisms, probably conversations among teammates

and with users. They can tolerate more errors in their written communication



and so more casual writing and more variation between people.
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Neither is wrong. Such choices must be made on a project-by-project basis. This is the
most important lesson that I, as a methodologist, have learned in the last five years. Of
course we have been saying, "One size doesn't fit all" for years, but just how to
translate that into concrete advice has remained a mystery.
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The mistake is getting too caught up in precision and rigor when they are not needed,
which will cost your project a lot in time and energy. As Jim Sawyer wrote in an email
discussion, ". . . as long as the templates don't feel so formal that you get lost in a
recursive descent that worm-holes its way into design space. If that starts to occur, |
say strip the little buggers naked and start telling stories and scrawling on napkins."
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I have come to the conclusion that just one use case template isn't enough. There must
be at least two: a casual one for low-ceremony projects and a fully dressed one for
higher-ceremony projects. Any one project will adapt one of the two forms for its

situation. The next two use cases are the same but written in the two styles.
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I hope it is clear that simply saying, "We wrlte use cases on this project" does not say
very much, and that any recommendation or process definition that simply says,
"Write use cases" is incomplete. A use case valid on one project is not valid on

another project. More must be said about whether fully dressed or casual use cases are



being used, which template parts and formats are mandatory, and how much tolerance
across writers is permitted.

+ Software Development as a Cooperative Game ( Cockburn > 2001) - 2! HI » 511
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The full discussion of tolerance and variation across projects is described in Software
Development as a Cooperative Game (Cockburn, 2001). We don't need the full
discussion to learn how to write use cases. We do need to separate the writing
technique from use case quality and project standards.
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"Techniques" are the moment-to-moment thinking or actions people use while
constructing use cases. This book is largely concerned with technique: how to think,
how to phrase sentences, in what sequence to work. The fortunate thing about
techniques is that they are largely independent of the size of the project. A person
skilled in a technique can apply it on projects both large and small.
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"Quality" says how to tell whether the use cases that have been written are acceptable
for their purpose. In this book, I describe the best way of writing I have seen for each
use case part, across use cases, and for different purposes. In the end, though, the way
you evaluate the quality of your use cases depends on the purpose, tolerance, and
amount of ceremony you choose.
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"Standards" say what the people on the project agree to when writing their use cases.

In this book, I discuss alternative reasonable standards, showing different templates



and different sentence and heading styles. I come out with a few specific
recommendations, but ultimately it is for the organization or project to set or adapt the
standards and to decide how strongly to enforce them.

In most of this book, I deal with the most demanding problem-writing precise
requirements. In the following eyewitness account, Steve Adolph, a consultant,

describes using use cases to discover requirements rather than to document them.
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They really are requirements. You shouldn't have to convert them into some
other form of behavioral requirements. Properly written, they accurately detail
what the system must do.
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They are not all of the requirements. They don't detail external interfaces, data
formats, business rules, and complex formulae. They constitute only a fraction
(perhaps a third) of all the requirements you need to collect-a very important
fraction but a fraction nonetheless.
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Every organization collects requirements to suit its needs. There are even standards

available for requirements descriptions. In any of them, use cases occupy only one

part of the total requirements documented.

The following requirements outline is one that I find useful. I adapted it from the

template that Suzanne Robertson and the Atlantic Systems Guild published on their

Web site and in the book Managing Requirements (Robertson and Robertson, 1999).

Their template is intimidating in its completeness, so I've cut it down to the form



shown in the outline that follows, which I use as a guideline. This is still too large for
most projects I encounter, and so I tend to cut it down further as needed. Whatever its
size, it asks many interesting questions that otherwise would not be asked, such as
"What is the human backup to system failure?" and "What political considerations
drive any of the requirements?"

P DAL RO D TR 4 ©
IHZ%IH p Jﬁﬂ“\ A o B RN IR S AL [xﬁmﬁﬂ**

SRR TR %ﬁﬁjﬂ IO SHD Sk LU L R E STy R
A l’?EjﬁfTﬂ[ o L H“‘FIF ETj\H Ip = Eﬁ 77 0 TRk jﬁﬁ%:ﬁfT jjﬁl. o
While it is not the role of this book to standardize your requirements deliverable, I
have run into many people who have never seen a requirements outline. I pass along
this one for your consideration. Its main purpose is to illustrate the place of use cases
in the overall requirements and to make the point that use cases will not hold all the

requirements, but only describe the behavioral portion, the required function.
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The thing to note is that use cases occupy only Chapter 3 of the requirements. They

H?

are not all of the requirements-they are only the behavioral requirements but they are
all of the behavioral requirements. Business rules, glossary, performance targets,
process requirements, and many other things do not fall into the category of behavior.

They need their own chapters (see Figure 1.1).
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Use cases connect many other requirements details. They provide a scaffolding that
connects information in different parts of the requirements and they help crosslink
user profile information, business rules, and data format requirements.
Outside the requirements document, use cases help structure project planning
information such as release dates, teams, priorities, and development status. Also, they
help the design team track certain results, particularly the design of the user interface

and system tests.
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While not in the use cases, all these requirements are connected to them. The use
cases act as the hub of a wheel, as in Figure 1.1, and the other information acts as
spokes leading in different directions. It is for this reason that people seem to consider
use cases to be the central element of the requirements or even the central element of
the project's development process.
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Use cases are popular largely because they tell coherent stories about how the system
will behave in use. The users of the system get to see just what this new system will
be. They get to react early to fine-tune or reject the stories ("You mean we'll have to
do what?"). That is, however, only one of the ways use cases contribute value and
possibly not the most significant.
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The first moment at which use cases create value is when they are named as user
goals that the system will support, and are collected into a list. This list announces
what the system will do, revealing the scope of the system, its purpose in life. It
becomes a communication device between the different stakeholders on the project.
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The list of goals will be examined by user representatives, executives, expert
developers, and project managers, who will estimate the cost and complexity of the
system starting from it. They will negotiate which functions get built first and how the
teams are to be set up. The list is a framework to which to attach complexity, cost,
timing, and status measures. It collects diverse information over the life of the project.
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The second particularly valuable moment is when the use case writers brainstorm all
the things that could go wrong in the successful scenario, list them, and begin
documenting how the system should respond. At that moment, the team is likely to
uncover something surprising, something that they or their requirements givers had
not thought about.
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When I get bored writing a use case, I hold out until I get to the failure conditions.
There I regularly discover a new stakeholder, system, goal, or business rule while
documenting the failure handling. As we work out how to deal with one of these
conditions, I often see the business experts huddled together or making phone calls to
resolve what the system should be doing here.
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Without discrete use case steps and failure brainstorming, many error conditions go
undetected until some programmer discovers them while typing a code fragment. That
is very late to be discovering new functions and business rules. The business experts
usually are gone and time is pressing, and so the programmers type whatever they
think up at the moment instead of researching the desired behavior.

People who write one-paragraph use cases save a lot of time by writing so little and
already reap one of the benefits of use cases. People who perservere through failure

handling save a lot of time by finding subtle requirements early.
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Save your energy. Or at least manage it. If you start writing all the details at the first
sitting, you won't move from topic to topic in a timely way. If you write down just an
outline to start with and then write just the essence of each use case, you can
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Give your stakeholders a chance to offer correction and insight about priorities
early.
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Permit the work to be split across multiple groups, increasing parallelism and
productivity.
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People often say, "Give me the 50,000-foot view," "Give me just a sketch," or "We'll
add details later." They mean "Work at low precision for the moment; we can add
more later."

Precision is how much you care to say. When you state, "A 'Customer' will want to



rent a video," you are not using very many words, but you are actually

communicating a great deal to your readers. When you show a list of all the goals that

your proposed system will support, you have given your stakeholders an enormous
amount of information from a small set of words.
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Precision is not the same as accuracy. If someone tells you, " is 4.141592," they

are using a lot of precision. They are, however, quite far off or inaccurate. If they

say, " is about 3," they are not using much precision (there aren't very many digits),
but they are accurate for as much as they said. The same ideas hold for use cases.

You will eventually add details to each use case, increasing precision. If you happen

to be wrong (inaccurate) with your original, low-precision statement of goals, then the

energy put into the high-precision description is wasted. Better to get the goal list
correct before expending the dozens of work-months of energy required for a fully
elaborated set of use cases.

I divide the energy of writing use cases into four stages of precision, according to the

amount of energy required and the value of pausing after each stage:
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Actors and goals. List what actors and which of their goals the system will
support. Review this list for accuracy and completeness. Prioritize and assign
goals to teams and releases. You now have the functional requirements to the
first level of precision.
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Use case brief or main success scenario. For the use cases you have selected to

pursue, sketch the main success scenario. Review these in draft form to make



sure that the system really is delivering the interests of the stakeholders you care
about. This is the second level of precision on the functional requirements. It is
fairly easy material to draft, unlike the next two levels.
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Failure conditions. Complete the main success scenario and brainstorm all the
failures that could occur. Draft this list completely before working out how the
system must handle them. Filling in the failure handling takes much more
energy than listing the failures. People who start writing the failure handling
immediately often run out of energy before listing all the failure conditions.
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Failure handling. Write how the system is supposed to respond to each failure.
This is often tricky, tiring, and surprising work. It is surprising because quite
often a question about an obscure business rule will surface during this writing,
or the failure handling will suddenly reveal a new actor or new goal that needs
to be supported.
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Most projects are short on time and energy. Managing the precision level to which
you work should therefore be a project priority. I strongly recommend working in the

order given here.
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A usage narrative is a situated example of the use case in operation-a single, highly



specific example of an actor using the system. It is not a use case, and in most projects
it does not survive into the official requirements document. However, it is a very
useful device that is worth my describing and your writing.
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On starting a new project, you or the business experts may have little experience with
use case writing or may not have thought through the system's detailed operation. To
become comfortable with the material, sketch out a vignette, that is, a few moments in
the day of the life of one of the actors.
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In this narrative, invent a fictional but specific actor and briefly capture the mental
state of that person-why he wants what he wants or what conditions drive him to act
as he does. As with all use case writing, you needn't write much. It is astonishing how
much information can be conveyed with just a few words. Capture how the world
works, in this particular case, from the start of the situation to the end.
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Brevity is important so the reader can get the story at a glance. Details and motives, or
emotional content, are important so that every reader, from the requirements validator
to the software designer, test writer, and training materials writer, can see how the
system should be optimized to add value to the user.
A usage narrative takes little energy to write and little space, and leads the reader into

the use case itself easily and gently. Here is an example.
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People write usage narratives to help them envision the system in use. They also use it
to warm up before writing a use case, to work through the details. Occasionally, a
team publishes the narratives at the beginning of all the use cases or just before the
specific use cases they illustrate. One group wrote that they get a user, an analyst, and
a requirements writer together and animate the narrative to help scope the system and
create a shared vision of it in use.
The narrative is not the requirements; rather, it sets the stage for more detailed and
generalized descriptions of the requirements. The narrative anchors the use case. The
use case itself is a dried-out form of the narrative-a formula-with a generic actor name

instead of the actual name used in the usage narrative.
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Recall from the preface, "Writing use cases is fundamentally an exercise in prose

essays, with all the difficulties in articulating good that comes with prose writing in

general."

Russell Walters of FirePond Corporation wrote:
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Use this reminder to help keep your eyes on the text, not the dlagrams, and to be

aware of the writing styles you will encounter.
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You want your requirements document short, clear, and easy to read.
I sometimes feel like an eighth-grade English teacher walking around, saying,
Use an active verb in the present tense. Don't use the passive voice, use the
active voice. Where's the subject of the sentence? Say what is really a
requirement; don't mention it if it is not a requirement.
Those are the things that make your requirements document short, clear, and easy to
read. Here are a few habits to acquire to make your use cases short, clear, and easy to
read:
Lo R o Pl RO R IR G R s
SUP S F
Keep matters short and to the point. Long use cases make for long requirements,
which few people enjoy reading.
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Start from the top and create a coherent story line. At the top will be a strategic
use case. The user goal and eventually subfunction-level use cases branch off
from here.
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Name the use cases with short verb phrases that announce the goal to be

_-Et

achieved.
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Start from the trigger and continue until the goal is delivered or abandoned and
the system has done any bookkeeping it needs to with respect to the transaction.
5. FIZ PUEEE AR B R RS T E R ¢
Write full sentences w1th active verb phrases that describe the subgoals being
completed.
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Make sure the actor and the actor's intent are visible in each step.
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Make the failure conditions stand out and their recovery actions are readable.

Let it be clear what happens next, preferably without having to name step

numbers.
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Put alternative behaviors in the extensions rather than in if statements in the
main body.
9. PUEZH D - H R (A IR

Create extension use cases only under very selected circumstances.
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There is only one form of sentence used in writing action steps in the use case:

A sentence in the present tense,

with an active verb in the active voice,

describing an actor successfully achieving a goal that moves the process

forward.
Here are examples:
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Use this sentence form in business use cases, system use cases, and summary, user,
and subfunction use cases, with either the fully dressed or casual template. It is the
same in the main success scenario and in the extension scenario fragments. Master
this sentence style.
It is useful for the condition part of an extension to have a different grammatical form
so it doesn't get confused with the action steps. Use a sentence fragment (or possibly a
full sentence), preferably (but not always) in the past tense. End the condition with a
colon (:) instead of a period.
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What you would do quite naturally, if no one told you to do otherwise, would be to
write a step that calls out the name of a lower-level goal or use case, as in

Clerk finds a loss using search details for "loss."

In UML terms, the calling use case just included the sub use case. This is so much the
most obvious thing to do that it would not even deserve mention if there weren't
writers and teachers encouraging people to use the UML extends and specializes
relations (see Appendix A).
As a first rule of thumb, always use the includes relation between use cases. People
who follow this rule report that they and their readers have less confusion with their
writing than people who mix includes with extends and specializes. See the

subsection When to Use Extension Use Cases on page 116.
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Sometimes people write in the passive voice or from the point of view of the system
itself, looking out at the world. This produces sentences like Credit limit gets entered.
This sentence doesn't mention who is doing the entering.
Write from the point of view of a bird up above, watching and recording the scene. Or
write in the form of a play, announcing which actor is about to act. Or pretend for a
moment that you are describing a soccer game, in which actor 1 has the ball, dribbles
it and then kicks it to actor 2; actor 2 passes it to actor 3; and so on.
Let the first or second word in the sentence be the name of the actor who owns the

action. Whatever happens, make sure it is always clear who has the ball.
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Review Section 5.5, Finding the Right Goal Level, for the full discussion.
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Make sure that the use case is correctly labeled with its goal level: summary,
user, or subfunction.
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Periodically review to make sure you know where "sea level" is for your goals
and how far below (or above) sea level the steps are. Recall the tests for a
sea-level goal:

It is done by one person, in one place, at one time (2 to 20 minutes).

The actor can go away happily as soon as it is completed.

The actor (if an employee) can ask for a raise after doing many of these.
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Recall that most use cases have three to nine steps in the main success scenario
and that the goal level of a step is typically just below the goal level of the use
case. If you have more than nine steps, look for steps to merge in the following
places:

Where the same actor has the ball for several steps in a row.

Where the user's movements are described. These are typically user interface

movements, violating Guideline 5, Show the Actor's Intent, Not the

Movements, on page 92.

Where there is a lot of simple back-and-forth between two actors. Ask if

they aren't really trying to accomplish something one level higher with all

that back and forth.
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Ask, "Why is the user/actor doing this action?" The answer you get is the next
higher goal level. You may be able to use this goal to merge several steps.

Figure 20.1 shows how the goals of the steps fit within the goals of the use cases
at different levels.
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kit

Goab of 3eps

Goal of Use Case

B 20.1 Bl T ELIF L RIS FURSTRAVRIN

(A 70 S RIFH GUI

BB D % %%“é(— N Fﬂf'lf?ﬁﬁﬁujﬁl_éé%ﬂpfjﬁfIfél[ﬁ' TR
(R | 7 g e J'“[ o R SAHIESES R LR IR 1R lﬂﬁt'%@ f™] jéﬁ Tk
O jgw%ﬂﬁiimW“ﬁ¢w— TR GUL -

P PR ﬁél‘p R ngt‘ = T

& I [REg SRIPYR

L 2 ﬁ‘,ﬁw@rﬁ FL' EL@ VD ﬂjﬁrﬁg’;ﬁi ]’EB HH S E-[F%*néﬁjp[p@ ,J\Elir@ﬁﬂﬁ H:@;&

Tty bR (BET TR T -
© SRR PG ULRRIAIOT (o ST P R (e
Verify that the step you just wrote captures the real intent of the actor, not just the
movements in manipulating the user interface. This advice applies when you are
writing functional requirements, since it is clear that you can write use cases to
document the user interface itself.

In a requirements document, describing the user's movements in manipulating the
interface has three drawbacks:

The document is needlessly longer.

The requirements become brittle, meaning that small changes in the user

interface design cause a change in the "requirements" (which weren't

requirements after all).

It steals the work of the UI designer, whom you should trust to do a good job.
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Most of the use cases in this book should serve as good examples for you. This extract
of Use Case 20, Evaluate Work Comp Claim, on page 72, is one.

1. Adjuster reviews and evaluates the reports, . . .

2. Adjuster rates the disability using . . .

3. Adjuster sums the disability owed . . .

4. Adjuster determines the final settlement range.
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Here is as an example of what not to do:

1. The system displays the Login screen with fields for username and password.

2. The user enters username and password and clicks OK.

3. The system verifies name and password.

4. The system displays the Main screen, containing function choices.

5. The user selects a function and clicks OK.
It is very easy to slip into describing the user interface movements, so be on your
guard.
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Every use case has two possible endings, success and failure.



Bear in mind that when an action step calls a sub use case, the called use case can
succeed or fail. If the call is in the main success scenario, the failure is handled in an
extension. If it is from an extension, describe both success and failure handling in the
same extension (see, for example, Use Case 22, Register a Loss, on page 75).

You actually have two responsibilities with respect to goal success and failure. The
first is to make sure that you deal with the failure of every called use case. The second
is to make sure that your use case satisfies the interests of every stakeholder,

particularly if the goal fails.
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A use case does not record only the publicly visible interactions between the primary
actor and the system. If it did only that, it would not make acceptable behavioral
requirements, but only document the user interface.
The system enforces a contractual agreement between stakeholders. One of these is
the primary actor; the others are not there to protect themselves. The use case
describes how the system protects all of their interests under different circumstances,
with the user driving the scenario. It describes the guarantees the system makes to
them.
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Take the time to name the stakeholders and their interests in each use case. You
should find two to five stakeholders: the primary actor, the owner of the company,
perhaps a regulatory agency, and perhaps someone else. Maybe the testing or
maintenance staff has an interest in the operation of the use case.

Usually, the stakeholders are the same for most use cases, and usually their interests



are very much the same across use cases. It soon takes little effort to list their names
and interests. Typically, their interests are these:
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The primary actor's interest is stated in the use case name. It usually is to get
something
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The company's interest is usually to ensure that the primary actor doesn't get
away with something for free or that she pays for what she gets
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The regulatory agency's interest is usually to make sure that the company can
demonstrate that it follows guidelines and usually that some sort of log is kept.
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One of the stakeholders typically has an interest in recovering from a failure in
the middle of the transaction, that is, more logging.
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See that the main success scenario and its extensions address the stakeholders'
interests. This takes very little effort. Read the text of the use case, starting with the
main success scenario, and see whether those interests are present. You will be
surprised by how often one is missing. Very often, the writer has not thought about the
fact that a failure can occur in the middle of the main success scenario, leaving no log
or recovery information. Check that all failure handling protects all interests of all
stakeholders.
Often, a new extension condition reveals a missing validation in the main success
scenario. On occasion, there are so many validations being performed that the writer

moves the set of checks into a separate writing area, perhaps creating a business rules



section.
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Pete McBreen, of Roshi, wrote me about the first time his group listed the
stakeholders' interests using a system they had already delivered. In that list they
discovered all the change requests for the first year of their software's operation. They
had successfully built and delivered the system without satistfying certain needs of
certain stakeholders. The stakeholders figured this out, of course, and so the change
requests came in. What excited this team was that, if they had written down the
stakeholders and interests early on, they could have avoided (at least some of) those
change requests. As a result, Pete is now a strong advocate of capturing the
stakeholders' interests in use cases. Performing this check takes very little time and is
very revealing for the time spent.
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The guarantees section of the template documents how the use case satisfies these
interests. You might skimp on writing the guarantees on a less critical, low-ceremony
project on which the team has good personal communications. You will pay more
attention to them on more critical projects, where the potential for damage or the cost
of misunderstanding is higher. However, in both cases, your team should at least go
through the mental exercise of checking both the success and failure exits of the use
case.

It is a good strategy to write the guarantees before writing the main success scenario,



because then you will think of the necessary validations on the first pass instead of
discovering them later and having to go back and change the text.
Section 2.2, Contract between Stakeholders with Interests, and Section 6.2, Minimal

Guarantees, have more details on these topics.
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The preconditions of the use case declare the valid operating conditions of the use
case. The preconditions must be things that the system can ensure will be true. You
document the preconditions because you will not check them again in the use case.
There are two common situations that give you preconditions. The most common is
that the user is logged on and validated. The other is when a second use case picks up
the thread of activity partway through a first use case, expecting the first use case to
have set up a particular condition that the second can rely upon. An example of this is
that the user selects or partially selects a product in the first use case, and the second
one uses knowledge of that selection in its processing.
Whenever I see a precondition, I know there is a higher-level use case in which the

precondition was established.
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Simple pass/fail tests let us know when we have filled in a part of the use case

correctly. Table 20.1 on the next page lists the few I have found. All of them should

produce a "yes" answer.
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For a development project, there is one use case at the top of the stack, called
something like Use the ZZZ System. This use case is little more than a table of
contents for the actors and their highest-level goals. It serves as a starting point for
anyone looking at the system for the first time. It is optional, since it doesn't have
much of a story line, but most people like to see just one starting place for their
reading.
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This topmost use case calls out the outermost use cases, which show the summary
goals of the outermost primary actors of the system. For a corporate information
system, there is typically an external customer, the marketing department or the IT or
security department. These use cases show the interrelationships of the sea-level use
cases that define the system. For most readers, the "story" starts with one of them.

The outermost use cases unfold into user-goal or sea-level use cases. In the user-goal
use cases, the design scope is the system being designed. The steps show the actors

and the system interacting to deliver the user's immediate goal.
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A step in a sea-level use case unfolds into an underwater (indigo or subfunction) use
case if the sub use case is complicated or is used in several places. Subfunction use
cases are expensive to maintain, so only use them when you have to. Usually, you will
have to create subfunction use cases for Find a Customer, Find a Product, and so on.
On occasion, a step in one indigo use case unfolds to a deeper indigo use case.
The value of viewing the use case set as an ever-unfolding story is that it becomes a
"minor" operation to move a complicated section of writing into its own use case or to
fold a simple sub use case back into its calling use case. Each action step can, in
principle, be unfolded to become a use case in its own right. See Section 10.1, Sub

Use Cases.
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Design scope can cause confusion. People have different ideas of where the exact

boundaries of the system are. In particular, be very clear whether you are writing a



business use case or a system use case.

A business use case is one in which the design scope is business operations. It is about
an actor outside the organization achieving a goal with respect to the organization.
The business use case often contains no mention of technology, since it is concerned
with how the business operates.

A system use case is one in which the design scope is the computer system to be
designed. It is about an actor achieving a goal with the computer system; it is about
technology.
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The business use case is often written in white-box form, describing the interactions
between the people and departments in the company, while the system use case is
almost always written in black-box form. This is usually appropriate because the
purpose of most business use cases is to describe the present or future design of the
company while that of the system use case is to create requirements for a new design.
The business use case describes the inside of the business; the system use case
describes the outside of the computer system.
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If you are designing a computer system, you should have both business and system
use cases in your collection. The business use case describes the context of the

system's function, the place of the system in the business.




To reduce confusion, always label the scope of the use case. Consider creating a
graphic icon to illustrate whether it is a business or system use case (see the
subsection Using Graphical Icons to Highlight the Design Scope on page 40).
Consider placing a picture of the system inside its containing system within the use

case itself (see Use Case 8, Enter and Update Requests (Joint System), on page 43).
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Although people keep inventing new use case formats, experienced writers are
coming to a consensus on core format values. Two papers in the 1999 TOOLS USA
conference (Firesmith, 1999, and Lilly, 1999) described a top dozen or so mistakes
made in use case writing. The mistakes and fixes described in those articles echo the

core values.
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Use cases are centered around the goals of the primary actors and the subgoals of the
various actors, including the SuD, in achieving that goal. Each sentence describes a
subgoal being achieved.
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The use case is written as describing the actions as seen by a bird viewing the scene




from above, or as a play naming the actors. It is not written from the "inside looking
out."
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Ultimately a use case, or any specification, will be read by people. If it is not easily
understood, it does not serve its core purpose. You can increase readability by
sacrificing some amount of precision and even accuracy, making up for the lack with
increased conversation. Once you sacrifice readability, however, your constituents
won't read your use cases.
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Use cases are a form of behavioral description that can serve various purposes at
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various times in a project. For example, they have been used to
Provide black-box functional requirements.
Provide requirements for an organization's business process redesign.
Document an organization's business process (white box).
Help elicit requirements from users or stakeholders (to be discarded when the
team writes the final requirements in some other form).
Specify the test cases that are to be constructed and run.
Document the internals of a system (white box).
Document the behavior of a design or design framework.
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When used as a functional specification, the SuD is always treated as a black box.
Project teams who have tried writing white-box requirements (guessing what the
inside of the system will look like) report that the resulting use cases are hard to read,
not well received, and brittle, changing as the design proceeds.
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The original idea of putting alternative courses after the main success scenario keeps
showing up as the way to create the use cases that are the easiest to read. Putting the
branching cases inside the main body of the text seems to make the story too hard to
read.
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Continued fiddling with the use cases does not increase their value. The first draft of
the use case creates perhaps half its value. Adding to the extensions adds value, but
after a short while, changing the wording of the sentences no longer improves
communication. At that point, your energy should go into other things, such as the
external interfaces, the business rules, and so on, which are all part of the rest of the
requirements. Of course, the rate of diminishing returns varies with the criticality of

the project.
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Some people number steps so they can refer to them in the extensions section. Others

write in simple paragraphs and put the alternatives in similar paragraph form. Both



approaches seem to work well.
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There are times when it is appropriate to allocate a lot of energy to detailing the
functional requirements; at other times, even on the same project, that is a waste of
energy. (See Section 1.2, Your Use Case Is Not My Use Case, and Section 1.5,
Manage Your Energy.) This is true to such an extent that I don't even recommend just
one template any more, but always show both the casual and fully dressed versions.
Different writers sometimes prefer one over the other. Each works in its own way.
Compare Use Case 25, Actually Login (Casual Version), on page 120, with Use Case
5, Buy Something (Fully Dressed Version), on page 9.
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Some teams like to document or revise the business process before writing the
functional requirements for a system. Of those, some choose use cases to describe the
business process and some choose another business process modeling form. From the
perspective of the system's functional requirements, it does not seem to make much
difference which business process modeling notation is chosen.
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Some people use actor-goal lists to show the set of use cases being developed; some
prefer use case diagrams. The use case diagram, showing the primary actors and their
user—goal use cases, can serve the same purpose as that of the actor-goal list.
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There is near equivalence between white-box use cases and UML collaboration
diagrams. You can think of use cases as textual collaboration diagrams. The difference
is that a collaboration diagram does not describe the components' internal actions,

which the use case might.
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If there were only one branching of behavior in a use case, it would be simpler to put
that branching within the main text. However, use cases have many branches, and
people lose the thread of the story. Individuals who have used if statements report that
they soon change to the form of the main success scenario followed by extensions.
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Some software development tools claim to support use cases because they supply
sequence diagrams. Sequence diagrams also show interactions between actors, but
They do not capture internal actions (needed to show how the system protects
the interests of the stakeholders).
They are much harder to read (they are a specialized notation, and they take up a
lot more space).
It is nearly impossible to fit the needed amount of text on the arrows between
actors.
Most tools force the writer to hide the text behind a pop-up dialog box, making
the story line hard to follow.
Most tools force the writer to write each alternate path independently, starting
over from the beginning of the use case each time. This duplication of effort is
tiring, error prone, and hard on the reader, who has to detect what difference of
behavior is presented in each variation.
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Sequence diagrams are not a good form for expressing use cases. People who insist on
them do so to get the tool benefit of automated services: cross-referencing,
back-and-forth hyperlinks, and the ability to change names globally. While these
services are nice (and lacking in the textual tools currently available), most writers
and readers agree that they are not sufficient reward for the sacrificed ease of writing
and reading.
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Al '4= Software for Use ( Constnatine & Lockwood, 1999 ) F |
There is a small art to writing the requirements so that the user interface is not
specified along with the needed function. This art is not hard to learn and is worth
learning. The consensus is strong against describing the user interface in the use cases.
See Section 19.6, Advanced Example of Too Much UlI, and Designing Software for
Use (Constantine and Lockwood, 1999).



e 15 U S 1 1 TR

SREMSE R 2508 (T e ;j%ﬁ S -

¢ %ﬁ?‘zﬁ SR E R SEHAYE R B R IR S S PR A
I ?

& GEBHI R - WEREERIR I ORI
U A N 2

& CHPPEUHER I SR TR BRI R ?

& 219

I have only three quality questions for the full use case set:
Do the use cases form a story that unfolds from the highest- to the lowest-level
goal?
Is there a context-setting, highest-level use case at the outermost design scope
possible for each primary actor?

(To the sponsors and users) "Is this everything that needs to be developed?"
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Use cases are only a small part of the total requirements-gathering effort, perhaps
"Chapter 3" of the requirements document. They are a central part of that effort,
acting as a core or hub that links data definitions, business rules, user interface design,
the business domain model, and so on. However, they are not all of the requirements,
only the behavioral ones.

This has to be stated over and over, because such an aura has grown around use cases

that some teams try to fit into them every piece of the requirements somehow.

BT 17 21 B i

BRI - %ﬁ$%yrj£% LI R AR P S
FIEHE SFI P ‘W BT 1 B (%*f*ﬁ L [ﬁ' 22.1) PYE P RIEDY [F'EJ'FT“IE'E I
e IfigE (%JX‘E[ 1. 5/57,"‘%/{/5 /I{//fg//) %[ﬂ% PIE[Jju|¢/"7H F’@LIIIEIF'

Work breadth first, not depth, from lower to higher precision. Work expands with
precision (see Figure 22.1), so this will help you manage your energy. (See Section
1.5, Manage Your Energy.) Work in this order:
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Primary actors. Collect all the primary actors as the first step in getting your arms
around the entire system, if only briefly. Most systems are so large that you will soon
lose track of everything, so it is nice to have the whole system in one place even for a
short time. Brainstorm these actors to help you get the most goals on the first round.
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Goals. Listing all the goals of all the primary actors is perhaps the last chance you will
have to capture the entire system in one view. Spend enough time and energy to get
this list as complete and correct as you can. The next steps will involve more people
and much more work. Review the list with users, sponsors, and developers so that

they can all agree on the priority and understand the system being deployed.
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Main success scenarlo The main success scenario is typically short and fairly obvious.
It tells the story of what the system delivers. Make sure that the writers show how the
system works once, before investigating all the ways it can fail.
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Failure/extension conditions. Capture all the extension conditions before worrying
about how to handle them. This is a brainstorming activity, which is quite different
from researching and writing the extension-handling steps. The generated list serves
as a worksheet for the writers, who can then write in spurts, taking breaks without
worrying about losing their place. People who try to fix each condition as they name
them typically never complete the failure list. They run out of energy after writing a
few failure scenarios.
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Recovery steps. Although built last of all the use case steps, the recovery steps



uncover new user goals, new actors, and new failure conditions surprisingly often.
Writing them is the hardest part of the use case writing activity because it forces the
writer to confront business policy matters that often go unmentioned. When I discover
an obscure business policy, a new actor, or a new use case while writing recovery
steps, I feel vindicated for all my effort.
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Data fields. While formally outside the use case writing effort, often the same people
have the assignment of expanding data names (such as "customer information") into
lists of data fields (see Section 16.1, Precision in Data Requirements).
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Data field details and checks. In some cases, different people write the data field
details and checks while the use case writers are reviewing the use cases. Often the IT
technical people will write the field details, while I'T business analysts or even users
write the use cases. This represents the data formats at the final level of precision.
Again, these details and checks are outside the use cases proper but have to be written

eventually.
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Find the boundaries of the system (context diagram, in/out list).

2. PIEIMRETIC B (FEHA -
Brainstorm and list the primary actors (actor profile table).

3. USSR R 1 el R H VRN HE R — FURIEHD:
Brainstorm and list the primary actors' goals against the system (actor-goal list).
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Write the outermost summary-level use cases covering all of the above.

5. EPRIT ST RSO IR ] o BT MIRE e R -
Reconsider and revise the strategic use cases. Add, subtract, and merge goals.

6. SEU= MDA RG] SR F AR AT > LR IR GO
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Pick a use case to expand or write a narrative to get acquainted with the
material.

7. K E'Ji’l’ﬂﬂgﬁﬁl’%ﬁ NI~ SRR R G R T
Fill in the stakeholders, interests, preconditions, and guarantees. Double-check
them.

8. P TSR ;[ T~ P e
Write the main success scenario; check it against the interests and the
guarantees.

9. PURRTBRUAR B - PO R TR =2 (8 5 R T AT
Brainstorm and list possible failure conditions and alternate success conditions.
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Write how the actors and the system should behave in each extension.

11. #I%T’El Fre DR SRR oD BEASS — ffl 0R o
Break out any sub use case that needs its own space.

12, CERPRI 1 BIRAE SRR 11 2 “RIRHR - RS £
AR = 1T < ol ™ IS IOttt ~ it =e et -

Start from the top and readjust the use cases. Add, subtract, and merge as

appropriate. Double-check for completeness, readability, and failure conditions.
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The cost of lowered quality in a use case depends on your system and project. Some
projects need next to no quality in the writing of the requirements document because
they have such good communication between users and developers:
The Chrysler Comprehensive Compensation project team, in its building of

software to pay all of Chrysler's payroll using the "eXtreme Programming"



methodology (Beck 1999), never went further than use case briefs. They wrote
so little that they called them "stories" rather than use cases and put them on
index cards. Each was really a promise for a conversation between a
requirements expert and a developer. Significantly, the 14 team members sat in
two adjacent rooms, and had excellent in-team communications.
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The better the internal commun1cat10ns between your usage experts and developers,
the lower the cost of omitting parts of the use case template. People will simply talk to
each other and straighten matters out.
If you are working with a distributed development or multi-contractor development
group, or one that is very large, or if you are working on life-critical systems, the cost
of quality failure is higher. If it is crucial to get the system's functionality correctly
written down, you need to pay close attention to the stakeholders and interests, the
preconditions, and the minimal guarantees.
Recognize where your project sits along this spectrum. Don't get too worked up over
relatively small mistakes on a small, casual project, but be rigorous if the

consequences of misunderstanding are great.
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Odd though it may sound, you will typically do less damage if you write too little
rather than too much. When in doubt, write less text, using higher-level goals, with
less precision, and in plain story form. Then you will have a short, readable document,
which means that people will bother to read it and then ask questions. From those
questions, you can discover what information is missing.
The opposite strategy fails: If you write a hundred or so low-level use cases in great
detail, few or no people will bother to read them, and you will shut down
communications on the team instead of opening them up. It is a common fault of
programmers to write at too low a goal level, so this mistake happens quite often.
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Actually, enhancing the quality of in-team communications helps every project. The
teaming strategy described in the story is the Holistic Diversity pattern from
Surviving Object-Oriented Projects (Cockburn, 1998).
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One of the great values of use cases is that they name all the extension conditions. On

many projects, there is a moment when the programmer has just written

If <condition>



then <do this>

else ..?.
He stops to muse on the else. . . "I wonder what the system is supposed to do here?
The requirements don't say anything about this odd condition, and I don't have anyone
to ask about it. Oh, well, . . ." He then types something quick into the program:

else <do that>
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The "else" handling was something that should have been in the requirements
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document. Very often, it involves significant business rules. I often see usage experts
huddling together or calling associates to straighten out just what should be done by
the system in these situations.

Finding the failure conditions and writing the failure handling often turn up new
actors, new goals, and new business rules. Often, these are subtle and require some
research, or they change the complexity of the system.

If you are only used to writing the success scenario, try capturing the failures and
failure handling on your next use cases. You are likely to be surprised and heartened

by what you uncover.
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Job titles are important at the beginning and at the end of the project, but not in the
middle.
At the beginning of the project, you need to collect all the goals the system must
satisfy and put them into a readable structure. Focusing on the job titles or societal
roles that will be affected by the system allows you to brainstorm effectively and
make the best first pass at naming the goals. Once a long list of goals is in hand, the
job titles also provide a clustering scheme to make it easier to review and prioritize
the nominated goals.
ST ) ]‘Efﬂjfp JF’?ﬁ{T}iF TR (R, I;Fﬂfﬁj f%ro GO YR
ZS Ml = 1 El?ﬁ”ﬁ“ SR e
AR L aER eI E QU “*Eﬁ % Fpli- ﬂ*ﬁ‘iﬁﬁﬁ > Z5 AR TP T TR
i e FLUUI FE P BSOS PRI L 4 .
It ETHTH L) F PRI M Ak VT TERPRRIT — e 8 gl < £
L I IR URHSET FRTR (R R
LR
Y& 225

%gﬁé_t : ;ﬁ?&ﬁ’?}ﬁfﬁp@ﬂ@ EJJ FAEEH T ELT (B %ﬂﬁ@%?ﬂﬁ g s B TR
I i j\fgﬂﬂ’ﬁgglﬁ;rr o

SEFS PRI F AR > T (RN R AR IRl o PR SE R O
Job titles allow you to characterlze the skills and work styles of the different job. This
information informs your design of the user interface.
Once people start developing the use cases, discussions will surface about how roles
overlap. The role names used for primary actors become more generic (e.g., "Orderer")
or more distant from the people who will actually use the system, until they are only
placeholders to remind the writers that there really is an actor having a goal.
Once the system is deployed, job titles become important again. The development
team must
& T IRORRSE AR R B REEYRLR R b UL A
F[ o
Assign permission levels to specific users for updating or perhaps just reading
each kind of information.
& RURT (EREVATREREEA A 1 T IR IRV R BT i
SH[IR FS -
Prepare training materials on the new system, based on the skill sets of the
people with those job titles and which use cases each group will be using.
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Package the system for deployment, putting clusters of use case




implementations together.
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"Actor" means either the job title of the person using the system or the role that

person is playing during system use (assuming that it is a person). It is not significant

which way we use the term, so don't spend too much energy on the distinction.

The important part is the goal, which says what the system is going to do. Just exactly

who calls upon that goal will be negotiated and rearranged over the life of the system.

When you discover that the store manager also can act as a sales clerk, you can
R B GR FEE EAL T 8 IR IR oL UML
A R T A SR R )
Write in the use case that the primary actor is "either Sales Clerk or Store
Manager" (UML fans: Draw the arrow from both actors to the ellipse).
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Write "Store Manager might be acting in the role of Sales Clerk while executing

this use case" (UML fans: Draw a generalization arrow from Store Manager to
Sales Clerk).
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Create an "Orderer to be the primary actor. Write "Sales Clerk or Store
Manager is acting in the role of Orderer when running this use case" (UML fans:
Draw generalization arrows from Sales Clerk and Store Manager to Orderer).
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None of these is wrong, so you can choose whichever you find communicates to your
audience.
Recognize that a person fills many roles, that a person in a job is just a person filling a
role, and that a person with a job title acts in many roles even when acting the role of
that job title. Recognize that the important part of the use case is not the primary
actor's name but the goal. Recognize that it is useful to settle on a convention for your
team to use so that they can be consistent in their use of job titles.
Review the subsection Why Primary Actors Are Unimportant (and Important) on page
55 and Reminder 22, Job Titles Sooner and Later, on page 225, to see how actor

names shift to role names and map back to actor names.
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For reasons that remain a mystery to me, many people have focused on the stick
figures and ellipses in use case writing since Jacobson's first book, Object-Oriented
Software Engineering (1993) came out, and have neglected to notice that use cases are
fundamentally a text form. The strong CASE tool industry, which already had
graphical but not text modeling tools, seized upon this focus and presented tools that
maximized the amount of drawing in use cases. This was not corrected in the OMG's
Unified Modeling Language standard, which was written by people experienced in
textual use cases. I suspect that the strong CASE lobby affected OMG's efforts. "UML
is merely a tool interchange standard," is how it was explained to me on several
occasions. Hence, the text that sits behind each ellipse somehow is not part of the

standard and is a local matter for each writer to decide.

TR FEREIFEIDT » 25 PR FOREHERL | BEIRAEG A (12 1555 (P

7

I

—7



JBﬁJ PRUEYF T IHIEJT}’F‘, =g, gﬂ*‘?ﬁﬁ?[éﬁ'ﬁﬁjtﬂ[ﬁ[ SIE S RNIE St
S EYR iR gpﬂf\g— Eﬁ ][—‘ JBﬁ'J 3 Andy Hunt == Dave Thomas Fig] ~ 38 *

P%FJFIJ%&?%J/I‘E "L | PP SRR R IR ﬁ%‘—iﬁﬁi%' 22.2 (3ffyF e

The Pragmatic Programmer > 1999 ) -

ﬁﬁg;[ﬁ/ﬁ«;TFﬂV PRSI A i iF;‘— gﬂﬂﬂg@ggg* o filH ] ji']’ﬂqgw[[ @

B9 s rE S P I 2 RSP RS P ST e

Whatever the reasons, we now have a situation in which many people think that the

_.U

ellipses are the use cases, even though they convey very little information.
Experienced developers can be quite sarcastic about this. I thank Andy Hunt and Dave
Thomas for their lighthearted spoof of the "requirements made easy" view of use
cases in Figure 22.2 (from The Pragmatic Programmer, 1999).
It is important to recognize that ellipses cannot possibly replace text. The use case
diagram is (intentionally) lacking sequencing, data, and receiving actor. It is to be
used as
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A table of contents to the use cases.
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A context diagram for the system, showing the actors pursuing their various and
overlapping goals, and perhaps the system reaching out to the secondary actors.
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A "big picture," showmg how higher-level use cases relate to lower-level use
cases.
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These are all fine, as described in Reminder 14, Core Values and Variations, on page
216. Just remember that use cases are fundamentally a text form, so use the ellipses to
augment, not replace, the text. Figure 22.3 and Table 22.1 show two ways of
presenting the context diagram. The table on the next page shows the same actors and

goals, with common use cases repeated for clarity.
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Sadly, use cases are not well supported by any tools currently on the market. Many
companies claim to support them, either in text or in graphics. However, none of their
tools contain a metamodel close to that described in Section 2.3, The Graphical Model,
and most are quite hard to use. As a result, the use case writer is faced with an
awkward choice.
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Still my favorite, Lotus Notes has no metamodel of use cases but supports cooperative
work, hyperlinking, common template, document history, quick view-and-edit across
the use case set, and easily constructed sortable views. These are all significant
advantages. Lotus Notes also allows the expanding data descriptions to be kept in the
same database but in different views. When you update the template, all use cases in
the database are updated. The template is fairly easy to set up and extremely easy to
use. I used Lotus Notes to review over 200 use cases on a fixed-cost project bid with
the sponsoring customers.
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The drawback to Lotus Notes, as to any of the plain-text tools, is that renumbering the
steps and extensions while editing a use case soon becomes a nuisance. The
hyperlinks eventually become outdated; manually inserted backlinks become outdated
very soon. There are no automated backlinks on the hyperlinks, so you can't tell which
higher-level use cases invoke the use case you are looking at.
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What makes Lotus Notes most attractive to me is its ease of use combined with the
way the annotated actor-goal list provides a dynamically generated view of the use
case set. Just write a new use case, and the view immediately shows its presence. The
view is simultaneously a hyperlinked table of contents, an actor-goal list, and a
progress tracking table. I like to view the use cases by priority, release, state of
completion, and title, or by primary actor or subject area, level, and title.
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With hyperhnkmg, word processors finally became viable for use cases. Put the use
case template into a template file. Put each use case into its own text file using that
template, and it becomes easy to create links across use cases. Just don't change the
file's name! Writers are familiar with word processors and are comfortable using them
to write stories.
Word processors have all the drawbacks of Lotus Notes. More significantly, they

provide no way to list all the use cases, sorted by release or status, and click them



open. This means that a separate, overview list has to be constructed and maintained,
and will soon be out of date. There is no global update mechanism for the template,
and so multiple template versions tend to accumulate over time.
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I have seen and heard of several attempts to put the model of actors, goals, and steps
into a relational database such as Microsoft Access. While this is a natural idea, the
resulting tools are awkward to use, sending the use case writers back to their word
processors.
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Specialized requirements management tools, such as DOORS or Requisite Pro, are
becoming more common. They provide automated forward and backward hyperlinks
and are intended for text-based requirements descriptions. On the minus side, none
that [ know of supports the model of main success scenario and extensions that is at
the heart of use cases. The few use cases I have seen from such tools are very lengthy,
with a great deal of indenting, numbering, and lines, making them hard to read
(remember Reminder 2, Make the Use Case Easy to Read, on page 205, and
Reminder 20, Blue Jeans Preferred, on page 224). If you are using such a tool, find a
way to make the story shine through.
CASE ~ £! -
P fFAY- o CASE 5 @ - TEZ‘?E'EW@%TQ?JH PO (a2l E
B & TR S o SR R R B TR R (%”ﬁéf 3
PIRF AN PR R+ R 1 Pl - S A R
o+ @%# R P SPIEAS L FPRED - [ SERIATR T Al
& F'J]El” % ]ﬂpj I*Ff[‘[ i ”J\jﬁm i CASE E"T‘jﬁﬁ‘“ Fe Y “f;pl ’ ?]?F,JTE
ﬁhﬁﬁﬁ%b %waPl:wgmy@¢womE*“¢m@“imww
g > g i AFIRETF | 2 B PR, B SRR



TR IR 5 o S POV ESE ) ST 5
per !

On the plus side, CASE tools support global changes to any entity in its metamodel
and automated back links. However, as described earlier, they tend to be built around
boxes and arrows, doing poorly with text. Sequence diagrams are not an acceptable
substitute for textual use cases, and most CASE tools offer little more than a dialog
box for text entry. I have seen writing teams mutiny and revert to word processing
rather than use their CASE tools.

That leaves you with a less than pleasant choice to make. Good luck.

RO 26 ¢ 2% BHERIE % IR

A

%J%J'f‘”" =] ilﬂ?i@f FHER T — FURE l"pﬁb?'f iﬁi'*ﬂéﬂﬁé%iﬁ
KR %gl f— 17 fé/ééﬂ“”ﬂﬁf//ﬂ‘f/;?‘/“/éé BT M IE‘IJiffE"‘%E VRS
Review Section 17.1, Use Cases in Project Organization, for the pluses and minuses
of use cases employed to track project progress and for an example of the actor-goal
list as a project-planning framework. Here are the reminders.
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Put the actors and goals in the leftmost two columns of a table, and in the next
columns record any of the following as needed: business value, complexity, release,
team, completeness, performance requirement, external interfaces, and so on.

Using this table, your team can negotiate over the actual development priority of each
use case. They will discuss business need versus technical difficulty, business
dependencies, and technical dependencies, and come up with a development
sequence.
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As described in the subsection Handle Use Cases Crossing Releases on page 169, you
will quite often decide to deliver only part of a use case in a particular release. Most
teams simply use a yellow highlighter or bold text to indicate which portion of a use
case that is. You will want to note in the planning table the first release in which the
use case shows up and the final release in which the use case will be delivered in its

entirety.
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The Unified Modeling Language defines graphical icons that people are determined to
use. It does not address use case content or writing style, but does provide lots of
complexity for people to discuss. Spend your energy learning to write clear text
instead. If you like diagrams, learn the basics of the relations and then set a few

simple standards to keep the drawings clear.
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When you walk to the whiteboard to draw pictures of people using the system, it is
very natural to draw a stick figure for a person, and ellipses or boxes for the use cases
they are calling upon. Label the stick figure with the title of the actor and the ellipses
with the titles of the use cases. The information is the same as in the actor-goal list,
but the presentation is different. The diagrams can be used as a table of contents.
So far, all is all fine and normal.
The trouble starts when you or your readers believe that the diagrams define the
system's functional requirements. Some people become infatuated with the diagrams,

thinking that they will make a hard job simple (as in Figure 22.1 on page 222). They



try to capture as much as possible in the diagram, hoping, perhaps, that text will never
have to be written. Here are events that are symptomatic of this situation.
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A drawing is a two-dimensional mnemonic device that serves a cognitive purpose,

namely, to highlight relationships. Use them for this purpose, not to replace the text.

With this purpose in hand, let us look at the individual relations in UML.
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A base use case includes an included use case if an action step in the base use case
calls out the included use cases's name. This is the normal and obvious relationship
between a higher-level and a lower-level use case. The included use case describes a
lower-level goal than the base use case.
The verb phrase in an action step is potentially the name of a sub use case. If you
never break out that goal into its own use case, it is simply a step. If you do break out
that goal into its own use case, then the step calls the sub use case, in my vocabulary,
or it includes the behavior of the included use case, in current UML 1.3 vocabulary.
Prior to UML 1.3, it was said to use the lower-level use case (that phrase is now out of
date).
A dashed arrow goes from the (higher-level) base use case to the included use case,
signifying that the base use case "knows about" the included one, as illustrated in
Figure A.1.

ﬁ%ﬂl A1 F

F’il’t&fﬁrﬂ 13 F'*a\&F—i’rﬁ A F g rgﬁl.r

LI iSRRG O R B SR D SO R AR D
75 MEHE VS0 5 2 SPGB @ R SGEORE < 35 (P feffesy - 13-
B R R T b 5 R R IO PRRL £

UML o 72 {fasgh UML TS Fqu\m//ggwﬁu o Iyé@gl&ﬁ[gjj Y A T q\g\l

R Ay LRI PR A R IR R 158 A o B 3 é&ﬁJ QR
FhEASLRL I TN © SRR R o i) 2 e Hfﬁ% QAL o R A



PO > I O SR PO -

Always draw higher-level goals higher up on the diagram than lower level goals. This
helps reduce goal-level confusion and is intuitive to readers. When you do this, the
arrow from a base use case to an included use case will always point down.

UML permits you to change the pictorial representation of each of its elements. I find
that most people, when drawing by hand, simply draw a solid arrow from base to
included use case (dashed arrows are tedious). This is fine, and now you can justify it.
With a graphics program, you will probably use the arrow style that comes with the
program.
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It should be evident to most programmers that the includes relation is the old
subroutine call from programming languages. This is not a problem or a disgrace;
rather, it is a natural use of a natural mechanism, which we use both in programming
and in our daily lives. On occasion, it is appropriate to parameterize use cases, pass
them function arguments, and even have them return values (see Chapter 14, Two
Special Use Cases). Keep in mind, though, that the purpose of a use case is to

communicate with another person, not with a CASE tool or a compiler.
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An extending or extension use case extends a base use case by naming the base use
case and defining the circumstances under which it interrupts the base use case. The
base use case does not name the extending one. This is useful if you want any number
of use cases to interrupt the base one without the maintenance nightmare of updating
the base use case each time a new, interrupting use case is added. (See Section 10.2,

Extension Use Cases.)
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Behaviorally, the extending use case specifies some internal condition in the base use
case and a triggering condition. Behavior runs through the base use case until the
condition occurs, at which point it continues in the extending use case. When the
extending use case finishes, the behavior picks up in the base use case where it left
off.
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10J=1

11 COME FROM 20

12 WRITE (6, 40) J STOP

13 COME FROM 10

20J=J+2

40 FORMAT (14)
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Rebecca Wirfs-Brock colorfully refers to the extending use case as a patch on the base

use case (programmers should relate to the analogy of program patches!). Other

programmers see it as a text version of the mock programming instruction, the

come-from statement.
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We use the extension form quite naturally when writing extension conditions within a
use case. An extension use case is just the extension condition with the handling
pulled out and turned into a use case on its own (see Section 10.2, Extension Use
Cases). Think of it as a scenario extension that outgrew its use case and was given its
own space.

The default UML drawing for extends is a dashed arrow (the same as for includes)
from extending to base use case, with the phrase "<<extends>>" set alongside it. |
draw it with a hook from the extending use case back to the base use case, as shown

in Figure A.2, to highlight the difference between includes and extends relations.
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Figure A.2(a) shows the default UML way of drawing extends (the example is from
UML Distilled (Fowler, 1999)). Figure A.2(b) shows the hook connector.
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An extension use case is generally at a lower level than the use case it extends, so it
should be placed lower on the diagram. In the extends relation, however, it is the
lower use case that knows about the higher use case. Therefore, the arrow or hook

should be drawn up from the extending to the base use case symbol.
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UML deliberately leaves unresolved the style of the arrows connecting use case
symbols. Any relation can be drawn with an open-headed arrow and some small text
to say what the relation is. The idea is that different tool vendors or project teams
might want to customize the arrow style, and the UML standard should not prevent
this.
The unfortunate consequence is that people simply use the undifferentiated arrows for
all relations, which makes the drawings hard to read. The reader must study the small
text to detect which relations are intended, and later on there will be no simple visual
clues to help him remember the relations. This, combined with the absence of other
drawing conventions, makes many use case diagrams truly incomprehensible.
For that reason, take the trouble to set up different arrow styles for the three relations:
* c//ﬁ (includes ) E;%I’%ﬁ : ﬁ%E'ﬁ‘E%ﬁUF Hilien FJ;WE' » PR ﬂ’iﬁﬁ Hp- %E'F“j
P
Includes: Use the default, open-headed arrow, as it should be the most
frequently used one.
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Generalizes: The standard generalizes arrow in UML is the triangle-headed
arrow. Use that.
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Extends Create a different shape entirely. I use a hook from the extending to the
base use case. Readers find it immediately recognizable, it doesn't conflict with
any of the other UML symbols, and it brings its own metaphor of an extending
use case having its hooks in the base use case. Whatever you use, make the

extends connector stand out from the other ones in the diagram.
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The most common occasion for creating extension use cases (originally discussed in
the subsection When to Use Extension Use Cases on page 116) is when there are
many asynchronous services the user might activate to interrupt the base use case.
Often, they are developed by different teams. These occasions come up in the
construction of shrink-wrapped software packages, as illustrated in Figure A.3.

The other common occasion is when you are writing additions to a locked
requirements document. In an incrementally staged project, you might lock the
requirements after each delivery and then extend a locked use case with one that adds

function.
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The reason that extends was invented in the first place was the practice of never
touching the requirements file of a previous system. In the original telephony systems
where use cases were developed, the business often added asynchronous services, and
so the extends relation was practical. The new team could build on the safely locked
requirements document, adding the requirements for a new, asynchronous service in
the base use case wherever it was appropriate, without touching a line of the original
system requirements.
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However, referencing behav1or in another use case is problematic. If no line numbers
are used, how should we refer to the point at which the extension behavior picks up?

And if line numbers are used, what happens if the base use case gets edited and the



line numbers change?
Recall that the line numbers are really line labels. As such, they don't have to be
numeric or sequential. They are there for readability and so that the extension
conditions have a reference point. Usually, however, they are sequential numbers,
which means that they will change over time.
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Extension points were introduced to fix these issues. An extension point is a publicly
visible label in the base use case that identifies a moment in the use case's behavior by
nickname (technically, it can refer to set of places, but let's leave that aside for the
moment).
Publicly visible extension points introduce a new problem. The writers of a base use
case are charged with knowing where it can get extended. They must go back and
modify it whenever someone thinks up a new place to extend it. Recall that the
original purpose of extends was to avoid having to modify the base use case.
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You will have to deal with one of the above problems. I find publicly declared
extension points more trouble than they are worth. I prefer describing textually where
in the base use case the extending use case picks up, ignoring nicknames, as in the
ATM example below.

If you do use extension points, don't show them on the diagram. They take up most of
the space in the ellipse, dominating the reader's view and obscuring the much more
important goal name (see Figure A.2). The behavior they refer to does not show up on

the diagram. They cause yet more clutter.
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There is one more thing about extension points. An extension point name is permitted
to call out not just one place in the base use case where the extending use cases needs
to add behavior but as many as you wish. You would want this for, say, an ATM when
adding the extension use case Use ATM of Another Bank. The extending use case
needs to say,

Before accepting to perform the transaction, the system gets permission from the

customer to charge the additional service fee.

After completing the requested transaction, the system charges the customer's
account the additional service fee.

Of course, you could just say that.
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A use case may specialize a more general one (the general use case generalizes the
specific one). The (specializing) child should be of a "similar species" to that of the
(general) parent. More exactly, UML 1.3 says, "A generalization relationship between
use cases implies that the child use case contains all the attributes, sequences of
behavior, and extension points defined in the parent use case, and participates in all

the relationships of the parent use case."
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A good test word is generic, as in "some kind of." Be alert for when you say, "The
user does some kind of this action." When you do, you have a candidate for
generalizes.
Here is a fragment of the Use the ATM use case.
1. EHEH S ATM A “ PINEFF’FFF
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What is it the customer does in step 3? The generic answer is "a transaction." There
are four kinds of transactions the customer can do. "Generic" and "kinds of" tip us off
to the presence of the generic or generalized goal, Do a transaction. In the plain-text
version, we don't notice that we are using the generalizes relation between use cases;
we simply list the kinds of operations or transactions the user can do and keep going.
In UML, though, this is the signal to drag out the generalization arrow.
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Actually, we have two choices. We can ignore the whole generalizes business and just
include the specific operations, as shown in Figure A.4(a). Or we can create a general
use case for Do One ATM Transaction and show the specific operations as
specializations of it, as in Figure A.4(b).
Use whichever you prefer. Working in prose, I don't create generalized use cases.
There is rarely any text to put into the generic goal, so there is no need to create a new
use case page for it. Graphically, however, there is no way to express does one of the

following transactions, so you have to find and name the generalizing goal.
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Always draw the general goal higher on the diagram, and point the triangular

arrowhead up into the bottom, not the sides. Figure A.4 illustrates this.



(S R R i

B PRI = = PRy R 1 U R B e Eﬂj A Bl Lo e %) T

BT AL ¢ ﬂ#ﬁf&?ﬁjwnﬁﬁWWWi@’ﬁ?ﬁﬁy %ﬂﬁ%

il AS o el 25 AR L IR < 96 R g 2

T Tl TR B AL — S ﬁ%m——iwuﬁ%%Sﬂﬂ g

He Sh) - [ ARGV IRLC AR pVTRL -

Watch out when combining the specialization of actors with the specialization of use

cases. The idiom to avoid is that of a specialized actor using a specialized use case. To

illustrate, Figure A.5 is trying to express the fairly normal idea that a Sales Clerk can

close any deal but that it takes a special kind of sales clerk, a Senior Agent, to close a

deal above a certain limit. However, it actually expresses the opposite.
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Recall from Section 4.2, The Primary Actor, that the specialized actor can perform
every use case the general actor can. Thus, the Sales Clerk is a generalized Senior
Agent. To many people, this seems counterintuitive, but it is official and correct.

The other specialization seems quite natural, that closing a big deal is a special case
of closing an ordinary deal. However, the UML rule is A specialized use case can be
substituted wherever a general use case is mentioned. Therefore, the drawing says that

an ordinary sales clerk can close a big deal!
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The corrected drawing is shown in Figure A.6. You might look at the drawing and ask:
Does closing a small deal really specialize closing a basic deal, or does it extend it?
Since working with text use cases will not put anyone in this sort of puzzling and
economically wasteful quandary, I leave that question as an exercise to the interested
reader.

In general, the problem with the generalizes relation is that the professional

community has not yet reached an understanding of what it means to subtype and



specialize behavior, that is, what properties and options are implied. Since use cases
are descriptions of behavior, there can be no standard understanding of what it means
to specialize them.

If you do use the generalizes relation, my suggestion is to make the generalized use
case empty, as in Do One Transaction above. Then the specializing use case will
supply all the behavior, and you will have to worry only about the one trap just
described.
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In the extended text section of the UML 1.3 specification, the authors describe two
little-known relations between use cases that have no drawing counterpart and are not
specified in the object constraint language but simply written into the explanatory text.
These are the subordinate use case and its inverse, the superordinate use case.
The intent of these relations is to let you show how the use cases of a system's
components work together to deliver the use case of the larger system. In an odd turn,
the components themselves are not shown; their use cases just sit in empty space, on

their own. It is as though you were to draw an anonymous collaboration diagram, a



special sort of functional decomposition, that you are later supposed to explain with a

proper collaboration diagram According to the UML specification,
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A use case specifying one model element is then refined into a set of smaller use

-:F_muP <1

cases, each specifying a service of a model element contained in the first one. . . .
Note, though, that the structure of the container element is not revealed by the
use cases, since they only specify the functionality offered by the elements. The
subordinate use cases of a specific superordinate use case cooperate to perform
the superordinate one. Their cooperation is specified by collaborations and may
be presented in collaboration diagrams.
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The purpose of introducing these peculiar relations in the explanatory text of the use
case specification is unclear, and I don't propose to explain them. I only bring up the
matter because I use the term "sub use case" in this book, and someone will get
around to asking, "What is the relation between Cockburn's sub use case and the UML
subordinate use case?"
I use the term sub use case to refer to a goal at a lower goal level. In general, the
higher-level use case will call (include) the sub use case. I used to say "subordinate"
and "superordinate" for higher- and lower-level use cases, but since UML 1.3 has
taken those words, I have shifted vocabulary. My experience is that people do not find
anything odd about the terms "calling use case" and "sub use case." They are clear

even to the novice writer and reader.
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You will find that the use case diagrams will communicate more easily to your readers
if you set up and follow a few simple diagramming conventions. Please don't hand
your readers a rat's nest of arrows and then expect them to trace out your meaning.
Guidelines 13 through 16, for the different use case relations, will help. Two more

drawing guidelines can help as well.
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On the main context diagram, do not show any use cases lower than user-goal level.

After all, the purpose of the diagram is to provide context and a table of contents for

the system being designed. If you decompose use cases in diagram form, put the

decompositions on separate pages.

HUERT] 18 : 1 $E IS B [ 3t

PSP A7 S I (SRR I R UL T (R
ZEEH) E‘IJW&?I JF{ CLEPRIED « SRl D25 P =2 v, L RTE
YRR S TR SRR S o P
= Ejl‘xﬁjﬂﬁjﬁjf@’} q%ﬁ[ﬁ Ut L% 1o

I find it helpful to place all the primary actors on the left side of the system box,
leaving the right side for the supporting (secondary) actors. This reduces confusion
about primary versus secondary actors. Some people never draw supporting actors on

their diagrams. This allows them to place primary actors on both sides.
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If you spend much time studying and worrying about the graphics and the relations,
you are expending energy in the wrong place. Put it instead into writing easy-to-read
prose. In prose, the relations between use cases are straightforward, and you won't
understand why other people are getting tied up in knots about them.
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This is a view shared by many use case experts. It is somewhat self-serving to relate
the following event, but I wish to emphasize the seriousness of the suggestion. My
thanks to Bruce Anderson of IBM's European Object Technology Practice for the
comment he made during a panel on use cases at OOPSLA '98, during which a series
of questions surfaced around the difference between includes and extends and the
trouble with the exploding number of scenarios and ellipses. Bruce stated that his
groups don't run into scenario explosion, and they don't get confused. A questioner
asked why everyone else was concerned about "scenario explosion and how to use
extends" but he wasn't. Bruce's answer was "I just do what Alistair said to do," which
is to spend time writing clear text, staying away from extends, and not worrying about
diagrams.
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People who write good text-based use cases simply do not run into the problems
encountered by people who fiddle with the stick figures, ellipses, and arrows of UML.
The relations come naturally when you write an unfolding story; they become an issue
only if you dwell on them. As more consultants gain experience in both text and UML,
the more they agree on this.
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Completion of use cases &<} FIFE5 [fi 7 [ 9], 141-142. See also Project planning
IEIESE
Complexity and formats ¥Z75% S5H{H1 2| % ﬁj AR ZE, 130-131
Component use cases (bolt graphic)7 [F fi ™ % 7] (ifxn ﬁ%ﬁ[ﬂ\ ), 41,46-49
Compound interactions = E{#H /i I'| kL F” Ry, 25-27
Conditions ‘Iﬁilﬂl i EgEs
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internal state change ~=AK[*| :fﬁ DIRRERRED, 31
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Emphasizing extensions 5‘{;;%‘?‘%% i Ay =, 103

Empower IT, 145

End condition, scenarios ‘[ﬁ En ElfJﬁﬁét.ﬁd‘[ﬁ?EJ, 88
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Goal levels, 61-79 | Hfg1=7k
actors conceptual model, xix, 2% H = | RS RS E] 23-29
delivery, extensions 7 P 7 I%J AT G | AV SETR, 100

drawing higher in UML & UML [ﬁ‘]ﬁ ol Ry AR E{J— %#KGuideline

FilED] 16), 240
elementary business process ﬁiﬁi FH (aﬁt 7FEIIE HEFHHEE) , 68
ever-unfolding story i’ T Brit iV &I?Eﬁ‘“ (Remmder B 12), 26, 62,
215

exercises ﬁ'l%f%?@ 79, 247-248

failures and responses #LET[?E?]}I&T’ Ak [ 25

finding right Fi¢ ’\ﬁﬂiﬁ g2k (Reminder Fi[=Hd- 6), 68-69, 208
graphical icons for RESA L Uﬁ%ﬁ‘ﬁ 67-68

length of use cases ['El SIE S| NE ) F%EJEET (Reminder F{=f- 20), 69, 224
low, mistake, 192-193

outermost scope use cases, l%?r%‘ﬁ EE=F Fgﬁfﬁl@fﬁj M%7 49-51, 65-66, 215
precision ff " 1% ['?Jﬁfji{éﬁylj%@ , 17

raising and lowering $-] A5[= [ | 225755, 69, 91-92, 192-193

scenarios ‘[ﬁéﬁﬂlf’?ﬁl R g5, 88

second work step {7 [FIFEFEL Bl Jifﬂﬁ\ﬂj puUETz W [(EHER
221-222

subfunctions (underwater fish/clam graphic, indigo/black, minus sign) Q'ﬁfﬂ‘:

FUARE (CIFE L/d'ﬂt‘q‘%\'ﬂ HEE R~ RS | 62-63, 66-67, 69, 142

summary (strategic) level (cloud/kite graphic, white, plus sign) | '?FE}E]%’]EI (TTJ‘
fief ) S5 (P15 BB ~ e Bk L 3,7, 62-67, 142, 144
tasks format versus [ & v.s. 7 (5] F’~ﬁmﬂ§j H% [ﬂ#‘ APEYEE, 131
Use Case 18 (Operate an Insurance Policy) (52 [%Ff {),65,67,153



Use Case 19 (Handle a Claim, Business)( {3 - E}i@ﬂsﬁf ), 59,70-71, 153, 159
Use Case 20 (Evaluate Work Comp Claim) ( =t ]‘Ffﬂ%&i 123 EIFF[ fHp JE[sEIFF ), 65,
71-72, 153, 209

Use Case 21 (Handle a Claim, Systems) ( 75 ~ E}i@ﬂsﬁf ), 65, 73-74, 156-157
Use Case 22 (Register a Loss) (f” AR I?EW) 74-78, 89, 109, 127, 209

Use Case 23 (Find a Whatever, Problem Statement) (%Z\EIE[%[ IJH\IP 1), 66,

78-79, 150
user-goal level (sea-level waves graphic, blue, exclamation mark) g ™[ F &5
A (ET pliﬁzi%q\%\lﬂ \ ETEDE) | 62-64

Grammar (simple) for action steps H ﬁﬁ?ﬂ HJ [l *J|‘ﬁ+ﬁ [ (Guideline FY [’Ef',d[ 1),
90
Graphical icons/model q\%\'ﬂ / q\%\'ﬁ /151 E]. See also Unified Modeling Language ﬁ%
L I,
contract for behavior 7 Fi7 RN 7 R Sﬁgw 31-33,229
for goal levels = | IS5 JH%}H 67-68
notations I'EIE'Ji’ g~ u\?ﬁm&/?i? 1# (Reminder F’ﬂ,]"i—?ﬁ_:l 24), 127-128, 227-228
scope of HJ /A5 ¢! '[EJI %ol 45, 51
for scope E'Jﬁéﬁ‘? eAEA. F%?rﬁ[ﬁﬂ, 40-41
Graphical user interfaces (GUIs), keeping out 1 fo! F11t GUI (Reminder F [=Hd=- 7),
209, 219
Greenberg, Marc, 70
Grey (black-box use cases)F! <1 (EIAFIM R | 4-7, 9-11, 40-41
Grey/white, box graphic (system use cases)! &1,/ [ 171~ # q%ﬁ'i AR IR )
3-7,9-11, 41, 157-159, 216
Grey/white, building graphic (business use cases) <1 /[ e~ %f[’dq%\'i (3
IR/ 3,7, 41
Guarantees for stakeholders %J:EI?—T IE%J [ e i (U (Reminder F (=S 9), 2,
83-85, 210-211, 248
Guidelines Ff ’E?‘F',EJ[
arrow shapes in UML #f UML [ 1% ﬁfg FE 85 %% [ ﬁ%E'JT fFIJ E'@ﬁ'rjﬁﬁ%%
(Guideline Fi {51 15),236-237
bird's eye view *'| H@@@#’F %@E{*J [FH B (Guideline Fj;l'"i—fﬁﬂl 3),91,217
detection of condition }“[;_ﬁ%?‘u % 2]}J|ﬁ %_’“[ TR f@ﬁﬂ?ﬂfﬁﬁ\[ﬁl(Guideline [t
(4591 11), 102-103
do until condition E1 % Fil (EH R x-y E[?U £51F (Guideline H@[‘BTFNI
10), 96-97
extension drawing lower in UML # UML &[5} » #2157 ffi % f7]p0 @fﬁf%i H
[~ &HF (Guideline F{ "Z—J?‘F'[EJ [ 14),236



forward movement of action steps =J ]'[E'EI*J (B R T4 1%_5‘/?[]? ol E | Ay
(Guideline F I'E?FIEJ [ 4),91-92
goals drawing higher in UML &} UML ﬁ%ﬂﬁﬁ Tl AT E R fﬁﬁﬂj— EHF
(Guideline %["E?"EJI 16), 240
grammar (simple) for action steps ™ | fEjH1 HJ Ft g [ R Guideline F’ﬂ,["i—éf ]
1), 90
higher-level goals in UML &} UML [ﬁ‘]ﬁ ; F'%’vﬁ“x&?'j“ﬂf@ﬁqﬁﬂ Sp = ﬁ,’r EHF
(Guideline %["E?"EJI 13), 235
indenting condition handling $*1¥# I%Y]}J T 2 FJ ([UREEH Guideline
HilE531 12), 108
intensions of actors Fyt! '[éfg??ﬁfl@ﬁlﬁ%ﬂ [ JZJ@*J [=(Guideline ¥ ’E}Jﬁgj[ 5
92-93
reasonable set of actions steps i+ E*J (e R e T i SZEpY E{*J =
(Guideline %["E?"EJI 6), 93-95
supportlng actors on right in UML & UML ﬁ%ﬂﬁ FIL PRk s W ﬁ%ﬂﬂ Ut
3% (Guideline H@[‘E? 3| 18), 243

systems interaction —,LﬁEF | m*JI?ﬂI/ U Rk A pLEak B e [
(Guideline T?Hjl"EfF'[EJI 9), 96
timing 3 & LB (e FRAER Eﬂj fti](Guideline F{ ’E?"EJI 8), 95-96
user goals in context diagram T Bl Tk I?*?iq%ﬂ' FIVE T VAR S5 P = S F AR ST
Ak P 1Y | S (Guideline H@[‘Ef'dl 17), 243
validation versus checking | r%‘“‘é{ | EJD [%‘1 B et r’[ﬁﬁ RN
FTU%F\[“EJ F”u [%‘_F F1(Guideline F’ﬂ,["i—éf 4] 7),95
"Who has the ball?" f T ﬁﬁ’zp U= F(Guideline Hj,[”éjf"[d[ 2, Reminder 7 {=H-
=+ 5),90-91, 207

GUISs, keeping out 1 I FiT GUI (Reminder F {=Hd=- 7), 209, 219
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development priority FiiliZ1f ‘.ﬁf [Eﬂ]ﬁ I Fi “ff“ B IpmA s R SE Rk "'E’:f 37
enterprise-to-system scope rif,—ﬁi %drﬁf [EIITU = ﬁl%drﬁf [Eﬂ 41-42
exercises ﬁ'l%f%??@, 51-52, 245
functions scope fdl’ﬁ:ﬁ[ﬁﬂ, 36-38
graphical icons for E'Jﬁéﬁ‘? eAEA. F%?rﬁ[ﬁﬂ, 40-41
graphical model *'] &E‘]'WTQF'J?E L ';FJJ % gilil, 45, 51
in/out list for fi'I'J 7| ﬁifk IR 9 TEHIE ',Eﬁ % efEl, 35-36, 51
many computers to one application (£-&J 2 K b[ﬁ%?fﬁﬁlflf%%ﬁﬁ@ﬂﬁ— TEH A
= EIUF%%%‘ET B, 43-45
nuts and bolts use cases }‘ﬁjiJ ?E%Eiéﬁﬁfj U= 1% B, 41, 46-49
outermost scope use cases l%‘?rﬁ [ 9t P IR 401, 49-51, 65-66, 215
triggers FiL1 7R !-E"CJ[EJ[IEHJE Fl““!ﬁ“f@? IRt - RREE, 36
Unified Modeling Language (UML) i {li ™ |5 (715 2 ffl 1R (7111 > 5 ! 'IFJJ!
P (R © IR R ) | 445
use case briefs for [i' I'J H [{f ™ [ {7 /7 &2 Jﬂuﬁﬁ[ﬁﬂ, 37-38, 187
Use Case 6 (Add New Service, Enterprise) ( F ™) %ﬁ?ﬁﬁﬁ‘%ﬂ Iﬁ 7,42, 50
Use Case 7 (Add New Service, Acura) (Acura (%)) %@Tﬁﬁi’*‘fﬂ l% 42
Use Case 8 (Enter and Update Requests, Joint System) (gﬁfﬁ | [[E‘ EARAY) ﬁ?
b E*’El;é?%ﬁ%ﬂl% 43,59
Use Case 9 (Add New Service into Acura) (Acura [*|fYV) FrigTigssH lﬁ%, 44
Use Case 10 (Note New Service Requests in BSSO) (BSSO [*[fiy) JpjH{ErigT
TR5H lﬁ%, 44
Use Case 11 (Update Service Request in BSSO) (BSSO [*[fiV) RiF R 5H Iﬁ%,
44
Use Case 12 (Note Updated Request in Acura) (Acura ][V ) 3p[#R IFHR S|
i, 44
Use Case 13 (Serialize Access to a Resource) ¥R fit i -3 [~ JVE (™,
46-47, 112
Use Case 14 (Apply a Lock Conversion Policy) & [ ¥Rige tHfHifs 53, BE
47-48



Use Case 15 (Apply an Access Compatibility Policy) fEe* | TV AT FL T F:I,
48
Use Case 16 (Apply an Access Selection Policy) " |5 JVAAE B H 48-49
Use Case 17 (Make Service Client Wait for Resource Access) A5 % * lflﬁ.}i?
fﬁ TR VAR, 49
vision statements i’ I'} E'JEJJ 1@?’%] FERHE[ R ',EJ! % efEl, 51
Scott, Dave, 194-202
Sea-level waves graphic, blue, exclamation mark (user-goal use cases) a1 [~
B~ R BTEEE CRUPH SRR | 3-4, 6-7,9-11, 62-64
Secondary actors - Mo =¥ See Supporting actors %‘xﬁ I3 E i aesey
Sentence form for action steps F ! IgﬁlwﬁéﬁfE [E |~ FE IHF'J (Reminder i [FfEA
3), 206-207
Sequence diagrams as use case text " r" e H%ﬂ ]* PR IR BIRVRIP Y 4, 219
Sequences of interactions ﬁé Ry *J[?HI f— lg.ﬁ gﬂ[wﬁ 25-27
Services, business process modeling & * -3 ALK i - }{%’ YR AL Y
3, 154
Sets of possible sequences # ¢ i HZT?@E & = BRI, 26-27
Short, high-pressure project standard #iH#]~ | ﬁ' ! Eﬂj fiE] Jﬂl & S RN ?Ff‘
UREYE 132, 136
Silent (offstage) actors A (TZ} ) =EEH 30, 53-54
Situations for use cases | [Fd FE Sl [”ﬂﬁ”ff‘ﬁlfjﬁﬂ ‘[Tﬁ]}d 7-11
Sizing requirements standard F;L“['F‘, AR A ] tfbf;“ IJ@ Sk ad TF‘?U@L&, 132, 135
Social interaction and formats *%’7* gie) I?EW ST *“ FYEYZE, 129
Software Futures CCH, 108
S.R.A., 116, 145
Stakeholders EJ% [ » . See also Actors %&»E | Brom
business process modeling ! - ﬁi VAR ’}H f* FE SRR 5 E EJFT;J
ORI - 154
defined t5%, 1-2, 53-54
interests conceptual model F%J%[' M F R [ﬂ:ﬁifr’J, 29-31
need guarantees ﬁ%l‘ﬁﬁé}% fe ~ i ehE i W (Reminder Fi (B4 9), 2, 83-85,
210-211, 248
needs and formats EJ%JI' %%lrﬁﬁl“ % I’TJFFVh WS, 129
Standards I'EIE' 25 'l@’éﬁf‘&fﬁ , 11 132-137
Statements, vision i’ Jl;k G F‘J RERUE] <t I'Ef % mafE!, 51
Steps #,F&. See Actlon steps %WE [FIJ]W%\
Strategic use cases (cloud/kite graphic, white, plus sign) FT'E?ET?& =] 215
BB~ FIE s Bk | 3,7, 62-67, 142, 144 (%”ﬁéf : [’Eﬁulfgﬁl'ﬁ‘ﬁlé}ﬁ&[ﬁlﬂ



LB R )
Striped trousers image, contract for behavior 7 ¥ Fﬁ? FY 5 E jﬁ 71,27-29
Subforms of use cases ffi ™| % FIV oI f %= 'JE{E, 7-11
Subfunctions (underwater fish/clam graphic, indigo/black, minus sign) —~ ﬁJF F A
=5 ( I‘HIF L/ff'iq%ﬂw ~ HE ,'3 I/fr"ﬁ [~ VSR | 3,7, 62-63, 66-67, 69, 142
Subgoals, contract for behavior £ =5 i 2|4 F]F 45 ( FA"%F[U = E@ﬁﬂﬁ} PR
SRR AR PR S T IR, 23-24
Subject area for scaling up £+ & NGRS BV [0 A AT [Bﬂ Pl
HIRTTOTEE, 144
Subordinate versus sub use cases, UML F@%[’EI HI%R vs. [EI H%IR, 242
Sub use cases = I |4 f71;
includes relation " & & Fi o S TP 4 ](Reminder F {SHEA- 4), 207
linking Fs [=H 31V ff0 2 1401, 113
Success guarantees 7 7/ H i 55, 84-85, 248
SuD. See System under discussion %‘?E '?]‘%H [ 5
"Sufficient" use cases Z% If'iﬁjﬁ FUE Eﬂj Bcl TR ] ARG, 5
Summary use cases (cloud/kite graphic, whlte plus sign) | el Z7R M 1213
(P15 ERS ~ pre s sk) |, 3,7, 62-67, 142, 144
Supporting (secondary) actors ¥ #£% (V1) =EH
contract for behavior = fol 852 H 21 FEIT B E S R AV | UG RLEL Y L
i AN tﬁﬁﬁu 23-24
defined 5%, 59
on right in UML & UML q\%\'Eﬂj s I B s T q‘%\'ﬁﬁf (1% (Guideline F
571 18),243
Swift, Jonathan, 24
System under discussion (SuD) ?]‘F:]fﬁﬂ [
actors F%]‘%H [ L PR 59
contract for behavior F’ﬁi’t"%ﬁﬁ i ?.T'}fﬁﬂ 77, 24-25,29
defined H5%, 2
delivery and primary actors ¥ ffﬁ LARES '“JEEJJ“ = IS HAVEIRIE, 57
detection of condition }“[;_ﬁ%?‘u % 2]}J|ﬁ %& SN f@EH?UEUH\IEﬁ(GuideIine [t
(4591 11), 102-103
none mistake 13}‘;5;13 FAREY S EE, 189-190
System use cases (box graphic, grey/white) =l [ (AT q%ﬂ?\ NIV EaLID]
3-7,9-11, 41, 157-159, 216
System versus business use cases * F{J?ﬁﬁ @'E%??ﬁr%?f Fall V Fif (Reminder
H(EET 13),216
Systems interaction = fti|f* m*J I?EJI/ ORI H ol 0k A LAk B i ExEf



(Guideline F:l,’['”éjf’ﬁﬂ[ 9), 96
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Table format {1 " |% {7 'l@%ﬁ‘ﬁ‘?“, 121-122
Task lists from use cases 1EJ1 [JEJJ“ ﬁf’__@ B mﬂ#ﬁgr”%@rﬂ ]"I:\]%TEF 171-174
Tasks versus goals format [ 115 v.s. 7 5] ”FL ERiIRE ]ﬂ?[tf“h FUEy2E, 131
Technology and data variations 3 5= ] Aghfel IT:F 7, 111- 112
Technology to business process I F fEf Fo1= [pil g - A, 157
Template for use cases IEIF' 2 lpE A, 7
Tertiary (offstage) actors %T i (5T 3k ) = 30, 53-54
Test cases from project planning {1 ™ [ {7 ol i 7, 178-180
Text-based use cases versus UML I'| < 2 SR ELRE I [R5 v.s. P UML &
F 171, 243
Thomas, Dave, 227
Thomsett, Rob, 35
Time required per use case = {[al {1 ™ | 45" ’?$TU§’JJEIUEF§; ["EEJJ: [, 184
Timing 32 & [HHEE Ugﬁuwﬁiﬁ J%WEJJ“ (Guldehne [ I‘BTF[rJI 8), 95-96
Tool debate 7 =' V51 (Reminder Ff{=Hd- 25), 229-230
Tools, CASE %ﬁ?ﬁﬁﬁ%‘: ML, 127,227,230
Triggers FFIH
actors and E@E@]’E{ B FpuseEE g, 54-55
business process modeling & * -3 AR i ’}H A’ AR = [ T
AR, 154
completion and ¥ | B¢l AT | T IT:FYBJ“J'ETFHJ#L = % 1, 141-142
defined 5., 84-85
scope and H‘LH'JJ uﬁf[ﬁﬂﬁ [ "F’ JIFUREE © FREYH, 36
12-step recipe ffi ™[4 71V 12 # B [F5E5(Reminder Fi == 18), 223

Two-column table format ffli " |4’ f?JEIfJExWﬁ?«TF‘[TF‘[?“, 122

U

UL See User interface ﬁ%‘ifﬁl['ﬁlg'ﬁ{ i

Ultimate primary actors ]'El B fpufsas = pr 2=, 54-55

UML. See Unified Modeling Language ﬁ%‘i‘*ﬁ AR~ ﬁﬂuﬂ i

Underlining for linking use cases [~ L[5 =" {1 ™' | 4 {3] Eﬁ H TR L=



R AN ERAS 3, 113
Understanding level and formats A4 A %1 F‘j VAVEYET, 129
Underwater fish/clam graphic, indigo/black, minus sign (subfunctlons) L
q%ﬁ[j > th EI/fr'“[ ~ b (4 ﬁJF PN ) | 3,7, 62-63, 66-67, 69, 142
Unified Modeling Language %~ 151755 IFI(UML) 233-243
actors ;fi— @ﬁj?ﬁ% FIEEAR ILJ%E’??{F'EW% T ]?IE;J 7, 58
arrow shapes, using different ¥} UML [|1fiY Fﬁ PEH ] EJ% [ ﬁ%E'JT Il EIUF?'T
PEFY,(Guideline F':l,”["'%fﬁﬂ[ 15), 236-237
collaboration diagrams versus white-box (use) cases UML | lElfJFL‘, f "’:ﬂﬁ‘ V.Ss.F I;F'T
TR, 218
contract for behavior *'| UML f[1f9fii 2| % [ﬂﬁjﬁ[ ' F” AN R Iﬂfy’]‘, 31
drawing use case diagrams & ¢t UML [|Ifi Y] %1 q\%\', 242-243
ellipses and stick figures UML | 1fVAfEIY == RiTHIERT * ﬁE\ﬁq‘%\'?, 233-234
extend relations UML f| 1[5 §# A FTJ [, 235-238
extension points UML [ I i 237-238
extension use cases *'| UML g1 LA {fl ™ [ TESE A )02 4 TR Ui@%%&
[, 114-115
extension use cases, drawing lower & UML [ﬁ‘]ﬁf P ff R R R fﬁ
(&~ %F (Guideline Hﬂ,]"i—fd 14), 236
formats ffi "% |’7J7Ff‘#h 128
general goals, drawmg higher & UML ﬁ%ﬂﬁﬁ Tl JEER | R fﬁﬁgj— EHF
(Guideline T?Hjl”EfF'[EJI 16), 240
generalizes relations UML | 11V & “‘EJ%J [, 236, 239-241
higher-level goals & UML q\%\'Eﬂj FEIETR Fﬂ?@ﬁ{ﬁlﬁ FlAEEH E'[J— EHF (Guideline
HilE531 13), 235
includes relations UML f] Ifi% & FA I?J% [, 234-236
linking use cases 5| UML 3 EL 2 {2 | (7Ll (2 | 7] IJIET_?EFP%I,, ,
114-115
packages *| UML [[If3 |5F PR R ]T 1, 143
scope(UML) R {fl = | % fy[A5 & IEIF' % SIS J*%t%‘f ! (%E?ﬁ:ﬁ WD
H»ﬁﬂ“[ﬁi@’r%ﬁﬁf@'ﬁwﬁ{ ), 44-45
subordinate versus sub use cases ™ gl " [ 7] vs. = {7 R[], 242
supporting actors on right g UML [ﬁ‘]ﬁ » I B s [ﬁ‘ IJJF e
(Guideline F I'E?FIEJ [ 18),243
text-based use cases versus || T £% ELFQH]EI P15 vs. B UML g
171, 243
user goals in context diagram 7ol 7t ‘[ﬁiﬁﬁ%ﬂlf[ IE T E RS P [
A 1 {AYE 5 (Guideline Ff I'E?FIEJ [ 17), 243



Usage experts i ffli | [‘f%;ﬁdj\ 156-157
Usage narratives F5H R R (71075 AR g | ?EJI Az ), 17-19
Use case briefs for scope ' ') *'| fl E'Ji;k’ [ﬂfﬂ;’? L Jﬁuﬁm[aﬂ 37-38, 187
Use cases TEZ H1% R, 1-19. See also Action steps; Actors; Formats; Linking use cases;
Project planning; Requirements; Scope (design scope)%"ﬁ*ﬁ LEOEH TR 2~
U S ~ A BRI - B e - B (e
accuracy {1 [ % {7l J?ﬁa*g FE , 17
adding value with {f 'f_lj';ﬁ fipi ™ | st [ﬂ%’ﬁﬁl? f'?j fifl, 15-16
black-box use cases (grey) f‘%[%?lf“ U 1% (R ), 4-7,9-11, 40-41
brainstorming using ™ [{fl = [ (7 2& = 05 il ) et é@?ﬁj‘, 12
brainstorming with E'Jﬁ%‘}'ﬁ?)@'?fifﬂ? [ H'EI S E S| [F[fjiﬁﬂﬁﬁﬂﬁ, 16
business use cases (building graphic, grey/white) 3 i [% 7] (H %ﬁf’d[ﬁl
T p1e) L 3,7, 41
casual use cases 7 [EI'Q?CPF?[?“ PV 14151, 7-9, 97, 120, 218
completion EE Y ETRIR I 1% 1], 141-142
component use cases (bolt graphic) 7 {F I'EIE'J%?\' ] (s [ﬁl% ), 41, 46-49
Create, Retrieve, Update, Delete (CRUD) use cases #rigf ~ 2V ~ EI%Q?WH'JB?
OO (CRUD) lﬁ?}g [EIFI "7, 145-150
defined H5%, 1-3
dive-and-surface approach using F i ™ | % 7] Ef » PrH | i’*‘"‘i’gﬁ” %12
documenting requirements using E'J[’EIE'J SEIRS %l%ﬁT 12
energy management ﬁflﬁ pIkE s, 16-17, 217, 221-223
eXtreme Programming (XP) 734 (F[3E ) WA, 187, 223-224
failure conditions ffi* |4 fF[f[ 1 Jf}lﬁ?‘[ﬁiﬁd, 16-17
failure handling E“E%‘#;E'@*f?]}d (Reminder Ff{=f- 21), 17, 225
form of ffi ™| % 7R~ Hs (=HJiE, 1
fully dressed use cases [~ 7[‘?‘[?“ AV 1451, 4-11, 97, 119-120, 218
guarantees %J:%l‘jzﬂ?fé [ & e i W S (Reminder F (B 9), 2, 83-85,
210-211, 248
"Hub-and-Spoke" requirements model %ﬁ*ﬁlﬁ FH%A' Iffﬂ%&ﬁ PR, 15, 164
length of fpj SIE QiINE! FHFJE (Reminder Ff{=f- 20), 69, 224
level of view 7 [f[ @%ﬁ?’?ﬁ%lﬁ VI RTE RS, 2, 7
main success scenarios (MSS) = ELI’?*}W‘[?E APRTE | g e ‘[EF;J an- Ao ﬁﬂ’rﬂ?]
Bl [?Eﬁ‘vr [EHEIAEN )5 “?‘ﬁi 3,17, 28, 87-89, 222
parameterized use cases [’ =y {7 [ % 7], 150-151
preconditions {fi™ [ {7V £ {F (Reminder B == 10), 2, 81-83, 211
project-linking software as $*I{ji*'| %’ [ﬂ?lﬁ‘/ﬁﬂ% Eﬁ ZH| ELJ?:H%J 14-15
purpose and writing style {5 = |3 f51f% iy = IF{U%?’F’Q;]"E@TF‘ 7-11



quality questions = @”]E{“ FTE 45] IJ# @TF} fi(Reminder By (== 15), 11,
219
reference to another use case (underlined) =L (2% ) =" {fi= % WJE\ﬂj ’
TR ALE = R RO P RS 3, 113
scaling up & HIEUEZEIN BV [R0Y], 143-144
situations for 7 [Fd FE Sl f’E{f—T‘?FﬁEIUﬁEIJ‘[ﬁW, 7-11
standards ]'EIE' R RV R HEYE, 11, 132-137
subforms of fjli | % fyIpv- M eIy (ERIE, 7-11
subfunctions (underwater fish/clam graphic, mdigo/black minus sign) Q'ﬁfﬂ‘:
U R IR CRFIEL SR - B /B B |3, 7, 62:63,
66-67, 69, 142
"sufficient" use cases i&]FELEJ[ﬁ FLUE EJJ“ A L CHEIE SR
summary (cloud/kite graphic, white, plus 51gn) PR == R (F1E
rﬁ“ﬁ“:ﬁ%\'? ~ P S IR L 3,7, 62-67, 142, 144

system use cases (box graphic, grey/white) -=aEfiH % 5] (A ﬁ%ﬁ[“l e/
FIren) , 3-7,9-11, 41, 157-159, 216
techniques I'El ES R (R, 11
technology and data variations f%?g}’f{"i[%“%‘ ‘[ﬁ 7, 111-112
template for fﬁllﬁl Sk il Es
usage narratives FECTHEIH R [/F'J A AR I?EJI S £), 17-19
user-goal level (sea-level waves graphlc blue, exclamation mark) {fi™|# [ 45
Sl USE SHNCERNEGEREN RN IR |, 3-4,6-7,9-11
user goals stated with f{I ™' [%'{7] £, ﬁtﬁ—??&'ﬁﬁ%"#ﬁu]ﬁl HHE A, 15-16
white-box use cases [ A= {fi ™ |2 [, 7, 40-41, 59-60, 218

User goals {fI ™| #H | 15
context diagram in UML 7} ol ‘[ﬁiﬁq\g\lﬁ 12 L lif?%*}@f““[’ﬁl B RREER
[P 182 (Guideline Fj;l'"i—fﬁﬂl 17), 243
use cases for stating ffi ™| %'f¥] ‘Eﬁﬁfﬁtli—.ﬁ—wﬁﬁﬁ/?ﬁu[ﬁ] FHE AR, 15-16
use cases (sea-level waves graphic blue, exclamation mark) {fi ¥ | 557
0PI HT A g < EEEE) | 3-4, 6-7, 9-11, 62-64

User interface (UI) ffi™ | /7 [
design from use cases [ﬁ *%’fﬁéﬁf' YR 5 i 1 (UD) F%?r, 177-178
details, too many ﬁl_ﬂ\ SR R éﬁ, 191-192, 194-202

User stories ffi " %ﬁbﬁji, 187
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Validation 5581
checking versus *| " 81 | EILJ:r%“F o R Wﬁﬁ —{ELITIi
R EJEI%‘_F F1(Guideline F’ﬂ,["i—éf 4] 7),95
stakeholders protection ]ﬁaﬁgruFéJ%[f L FUSEEY Ifkgw (= 31

Vision statements for scope fi'I'] *| Jli e FJ RERFE] 7L 'IFJ! % alE, 51

View of system's functions —.—Fﬁﬁl CHVEIRT 180-183

"VW-Staging" (Cockburn), 142, 170
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Walters, Russell, 158-160, 194-202, 205
Waves graphic, blue, exclamation mark (user-goal use cases) a7 E'd@ﬂﬁéﬁl% i
o~ RETEEE (TR0 ™ |58 RS IR |, 3-4, 6-7, 9-11, 62-64
White, cloud/kite graphic, plus sign (summary use cases) [ &1~ [ 15/ E“L“E?ﬁ%ﬂ'? >
s (F I@%E['}*’*& ]EI %) L 3,7, 62-67, 142, 144
White-box use cases [ I#i=C fji " | 7], 7, 40-41, 59-60, 218
White/grey, box graphic (system use cases) 71/ ['1¢7~ " ﬁ%ﬂ?( S GIEIE SiUDA
3-7,9-11, 41, 157-159, 216
White/grey, building graphic (business use cases) 71 /[ 1€ @%’1”0@[% (¥
WEIR ) L 3,7, 41
"Who has the ball?" = F%*Elﬂf _~(Guideline #y l"EfF'[EJI 2, Reminder f{ (== 5),
90-91, 207
Williams, Alan, 116-117
Wirfs-Brock, Rebecca, 122, 235
Word processors with hyperlinks for tool #'|=! & %IET_{ IREAYY SRS (R l%ﬁ[ﬁl H
Pl £, 229
Work breadth first i {fi "% I’ﬂlﬁ‘j iﬁ*’?‘[ 7 (Reminder # (54 17), 221-223
Writing {fi " |4 ] [ See also Use cases %‘5‘*5 L1411

project plans ﬂitﬁl [JEJJ“  HER I—IFIJ]EIF' ESEAE %E 180-186

styles, forces affecting sy (fl1 ™ | % [ﬂﬁj,[’ﬁf?“?ﬁf‘ﬁj?‘ﬁr JuEr 128-132
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XP (eXtreme Programming) »34f (H5E ) A, 187, 223-224

Y
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