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Foreword

When I first proposed a new set of modeling concepts back in 1967 as the
result of my work on large telecommunication switching systems and system
design, the idea of use cases as a method of analysis was very sketchy. With
the emergence of object-oriented ideas and my subsequent work in applying
OO in the 1980s and formalizing the principles underlying Objectory, use case
analysis began to take better shape and to play a significant role in the analy-
sis of the problem domain. Today the ideas embodied in use cases have
matured, and this technique has become a significant tool that belongs in
every analyst's toolkit.

With the incorporation of use cases into the industry standard modeling
language, UML, it is time for a new book that illustrates the current notation
and semantics of use cases in a practical, easy-to-understand manner. Use
case analysis also plays a central role in the new Unified Process for software
development. It is, therefore, critical that managers, architects, designers, ana-
lysts, domain experts, programmers, and testers understand how to apply use
cases.

In Applying Use Cases, Geri Schneider and Jason Winters have done an
excellent job of introducing this powerful technique and demonstrating its
application in real-world settings. Rather than making everything perfect up
front, the examples progress in much the same manner you would find in a
real project, with early rough models being refined as the team gains under-
standing of the project. This realism allows the introduction of issues that
would arise in actual projects. Applying Use Cases is easy to read, but contains
a wealth of detail.
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XII FOREWORD

This book clearly reflects Geri's experience as a trainer for Rational Soft-
ware, the time she has spent mentoring and training customers of Wyyzzk
Training and Consulting, and the time Jason has spent using the techniques
and mentoring engineers at Lucent Technologies. It is an excellent resource
for anyone who needs to understand use case analysis, and I recommend it
highly.

Ivor Jacobson



Preface to the Second Edition

There have been many changes for us and for the UML since the first edition
was released in September 1998. The book has changed to stay current.

The material in the first edition is also in the second edition, but you may
find it in a new location. We moved the engineering-oriented material to the
end of the book, and the business-oriented material to the beginning. This
should make it easier for different audiences to find the material that interests
them.

We updated the book to UML 1.3. A lot of the changes are in Chapters 3
and 4 because that is where we described most of the notation. The uses rela-
tionship became two relationships in UML 1.3, include and generalization.
The extends relationship became extend. In both cases the notation changed
as well. The definition of scenarios changed a bit too. What we used to call
scenarios are now called paths.

We have added some new material that we found useful and important.
Chapter 6 is a new chapter on setting the level of detail in use cases. This
includes information on business process-level use cases and maintaining
traceability between use cases at different levels of detail. Chapter 7, Docu-
menting Use Cases, includes some ideas on handling login and CRUD (create,
read, update, delete} in use cases. Chapter 8, Reviews, has a new section on
common mistakes we have seen and how to fix them. We have included more
information on sequence diagrams in Chapters 5 and 9.

There have been changes for trie and Jason as well. Jason left Octel and is
now a staff engineer at Cadence Design Systems. I liked having my own busi-
ness, but didn't like the bookkeeping, so I took a job running the OO division
of Andrews Technology, Inc. We still have Wyyzzk and Jason does some
weekend consulting for that business. Things even changed on the publishing

xiii



xiv PREFACE TO THE SECOND EDITION

side. Addison-Wesley is now part of Pearson Education, and we have a whole
new team managing the Object Technology series. They have been wonderful
to work with and made the transition as smooth as possible.

One question we get asked a lot is: What do the footprints and people
talking icons mean? The footprints mark major steps in the process. The peo-
ple talking appear next to the storyline.

Thank you for all the e-mail about the book. We don't always get a chance
to reply, but we have read all your letters and hope we have answered most
of your questions in this second edition.

Many thanks to our distinguished reviewers. They worked as hard as we
did to make this book happen:

 Lauren Thayer
 Venkat Narayanan
 Guy Rish
 Kelli A. Houston, Rational Software Corporation
 John Sunda Hsia

Speaking of hard workers, we were most fortunate to be working with
Paul Becker, Ross Venables, Tyrrell Albaugh, and her production team at
Addison-Wesley. Our most heartfelt thanks for all your support and patience.
You guys did all the tough work to make this book a reality.

Finally, a few very special people. Thanks to Lauren Thayer and Kristy
Hughes for being my constant friends for almost 15 years. And my cats,
Patches and Joker, for keeping me company all those hours on the computer.
And as always, thank you to Jason Winters for his love, support, and encour-
agement. You all are the wind beneath my wings.

Geri Schneider Winters
Santa Clara, California



Preface

You're about to start a new project. Sometimes it seems like colonizing the
moon would be easier. But you assemble a stalwart team and prepare to set
sail on the good ship Requirements, hoping to reach the fabled land of Success.
They say there are no failed projects in Success, and the profit margin is so
high, the streets are paved with gold.

There are many dangers between here and Success. Many a ship is sunk
on the way —some say as many as 80 percent never reach that fabled land.
You query those who have tried before. "Use a ship from the OO line," they
say. "Booch, OMT, OOSE, UML are all good models to choose from. You'll
also need a chart showing risks along the way and an architecture of the
major land masses. And finally you'll need to plot a course of use cases to
reach your destination."

Use Cases are included in the Unified Modeling Language and are used
throughout the Rational Unified Process. They are gaining wide acceptance in
many different businesses and industries. Most often, use cases are applied to
software projects and enterprise-wide applications.

This book is for anyone interested in applying use cases to project devel-
opment. While we can't guarantee you will always have successful projects
when using use cases, we can give you another way of looking at the projects
you are developing and some tools that will make success more likely.

You will get more benefit out of the book if you have some basic knowl-
edge of object-oriented concepts. We will use the Unified Modeling Language
for the notation, explaining the notation as we use it. A good book to use for
reference on the notation is UML Distilled by Fowler. This is an excellent book
on the topic and easy to read.

X¥



xvi PREFACE

This book is organized using the Rational Unified Process as a frame-
work. Within the phases of the process, we talk about the activities in the
phase, focusing on activities based on use cases. We touch lightly on activities
that interact with use cases, such as software architecture, project manage-
ment, and object-oriented analysis and design. These are very important
activities, with whole books devoted to each topic. Therefore, in the resource
list in Appendix A, you will find our favorite books on these topics.

We have used one example, an order-processing system for a mail order
company, throughout the book. This allows us to maintain consistency and
build up a reasonably complex example. Parts of the solution are given in the
various chapters to illustrate the concepts.

This book is presented as a sequence of steps, though life is never that
simple. Each part will contribute to the rest until the system is complete. So if
a section says to create an architecture, do what you can at that time, using
what you currently know. You will add to it and refine it based on knowledge
gained while working through the process.

You don't have to read the whole book before starting with use cases.
Chapters 1 through 6 give the basics of working with use cases. We recom-
mend that everyone reads those chapters. Chapter 9 covers architecture and
mapping use cases into the architecture. Chapter 7 covers documenting use
cases. Chapter 10 covers project planning with use cases, and Chapter 8 cov-
ers reviewing the use case documents. Chapter 11 goes into moving from use
cases to OOAD.

Ultimately, use cases are about documenting your system. Plan on doing
a lot of writing. Appendix A provides a list of books we reference throughout
the text, as well as other books we have found useful when developing
projects. Appendix B shows the document templates used. These provide an
example and a starting point for your own project. Modify them as needed to
work with your project.

In October of 1995, Rational Software Corporation merged with Objective
Systems. Among other things, this merger brought with it Ivar Jacobson and
his use cases. In February 1996,1 wrote and delivered the first use case course
for Rational, which combined use cases with the object-oriented methodolo-
gies of Grady Booch and Jim Rumbaugh. Since that time, I have taught and
run workshops on use cases with many of Rational's customers, as well as
customers of my consulting company, Wyyzzk Training and Consulting. As I
have taught them, so they have taught me. This book came out of what I've
learned through the workshops.



Chapter 1

Use cases are used to describe the outwardly visible requirements of a system.
They are used in the requirements analysis phase of a project and contribute
to test plans and user guides. They are used to create and validate a proposed
design and to ensure it meets all requirements. Use cases also are used when
creating a project schedule, helping to plan what goes into each release.

This book will give practical guidelines for applying use cases to a project.
We will cover a project from its initial inception ("Hey! How about. . . ."} to
just before we actually start to build a system. We also will look at applying
use cases in testing the system code and creating user manuals.

In this book we'll look at use cases from many viewpoints, showing how
they contribute to the architecture, scheduling, requirements, testing, and
documentation of a project. We'll look at the system from the user's point of
view, discuss issues such as boundaries, interfaces, and scoping, and look at
how to break a really large system into manageable chunks. We also will look
at who would be interested in the documentation you'll be writing and what
to look for in a review. We need to consider things such as how to build flexi-
bility into a system, how to make a build-versus-buy decision, and how to
turn the documents into an object-oriented design.

This book does not contain in-depth details about software architecture,
project planning, testing, process, or methodology. Instead, you will find a
listing of books we like on these topics in Resources (Appendix A). There are a
number of good books OR these topics; the resource list gives you just a start-
ing point.

gettinging dtarterdtedee
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2 j CHAPTER 1 GETTING STARTED

AN ITERATIVE SOFTWARE

Use cases can be used in many processes. Our favorite is a process that is iter-
ative and risk driven. It works well with use cases and object-oriented meth-
odologies. It helps identify and address risks early in the process, leading to
more robust and better quality systems. One commonly used iterative and
risk driven process is the Rational Unified Process (RUP). We will give a very
brief description of RUP here, showing where use cases fit into the process.
Subsequent chapters will go into more detail on how use cases are used at
each phase.

RUP is divided into four primary phases: inception, elaboration, construc-
tion, and transition.

During the inception phase you will determine the scope of the project
and create a business case for it. At the end of the inception phase you should
be able to answer the question, Does it make good business sense for us to
continue with this project?

During the elaboration phase you will do requirements analysis and risk
analysis, develop a baseline architecture, and create a plan for the construc-
tion phase.

During the construction phase you will progress through a series of
iterations. Each iteration will include analysis, design, implementation, and
testing.

During the transition phase you will complete the things that make what
you developed into a product. These can include beta testing, performance
tuning, and creating additional documentation such as training, user guides,
and sales kits. You will create a plan for rolling out the product to the user
community, whether internal or external.

So where do use cases fit into all this? In the inception phase, high-level
use cases are developed to help scope out the project: What should be
included in this project, and what belongs to another project? What can you
realistically accomplish given your schedule and budget?

In the elaboration phase, you will develop more detailed use cases. These
will contribute to the risk analysis and the baseline architecture. The use cases
will be used to create the plan for the construction phase.

In the construction phase, you will use use cases as a starting point for
design and for developing test plans. More detailed use cases may be devel-
oped as part of the analysis of each iteration. Use cases provide some of the
requirements that have to be satisfied for each iteration.

In the transition phase, you will use use cases to develop user guides and
training.



A\r, Example ProjectAr
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Throughout this book we will use an example project. We will work through
all the techniques using the same example. The notation we will use is the
Unified Modeling Language (UML), which is outlined in Appendix C.

The example we will be following is for an order-processing system for a
mail order company. Let's start at the very beginning, when four friends
gather around a table after dinner and someone gets an idea.

"This is crazy!" Dennis exclaimed, sitting down next to Tare, almost spilling his
coffee.

"What is?" Lisa asked, sitting down with Gus and her own cup of mocha.

"The tact that \ can't find a sing e supplier that will give rne reasonable service and
parts without ail the headaches! I've got one supplier who has great service, and ! like
dealing with him. But he takes three weeks to get me even the simplest order! And the
other one—oh, they're something else. Sure, 1 can get orders within three days, but half
the time the orders are wrong, end when I can them back about it, they make it sound
like it's rny fault! it's almost as if they are frying to make me go elsewhere."

"Yes, I know what you mean." Lisa said. "I've had my own problems with mail order
companies. You'd think they would pay more attention to their customers!"

"I really think 1 could do a better job rnyseif. I sure know a loi about what not to do."

This had been a common complaint from Dennis in the lest several months, and by
now the group was well acquainted with it. Tare suddenly smiled and piped up with
"Why don't you start one?" "Start one what?" Dennis muttered into in his coffee.

"Start a mail order company! What would you do to fix the problems you've seen?"

"Weil, it seems like automating the order processing would help a lot. It would also
let me run the company rnyse f for a whi e. But I don't know anything about software."

At this point, Gus joined the conversation. "You need to plan it out. i learned a
method in my OO class we couia use. And we could help: By putting us and all of our
experiences together, we could figure out how to use our different s<ilis in the right
pieces and work out the sections we don't knows"

"OO? What's that? You know I'm not a programmer. I don't know anything about
programming languages."

"No, OO isn't about a Diagramming language, it's a way ot thinking about a prob-
lem, a way of modeling ana breaking if down into identifiable objects so you can work
with hem. It really doesn't matter what 'lie problem is, whether it's a programming
problem or a problem like starting a new business. It's just an approach on how you
look at it."

3



CHAPTER I GETTING STARTED

"Hmmm. . . ." mused Dennis, liking the idea the more he thought about it. "And
you would ail be willing to help?"

"Sure!"

"Why not?"

"Sounds like fun!"

"Well... okay! So, Gus, where do we start with this all-dancing-ail-singing magical
OO process?"

Before you can write use cases, you have to gather some information that will
provide a starting point. This is part of the inception phase of the RUP. The
information you collect includes a project description, market factors that
affect your project, risk factors for your project, and assumptions you are
making. The rest of this chapter will touch on all these sources of information.

So you have an idea for a project. The next step is to write out a description of
what you plan to do. It sounds simple, and it can be. But the larger the group
you have writing this description, the longer it will take and the more com-
plex it will be. It is best to have just a couple of people write out a brief, but
complete, description of the project.

The project description should range in size from one short paragraph for
a small project up to no more than a couple of pages for a really large project.
This is not a description of the requirements, but a description of the project in
general.

The biggest mistake made at this point is not writing the description. Usu-
ally this is because everybody thinks they know what the project is about, so
why write it down? We have spent several days in meetings while the project
team has argued about what a one-paragraph description should say. Until
you write it out, you can't be sure everyone agrees on the same project
description.

"So, let's get started. We need to write out a description of order processing in nor-
mal everyday language. This will become the problem statement, a way to start getting
the requirements for the project."

"Why do we need to write it out? We're all familiar with ordering products from
mail order companies. This seems too formal for such a simple problem."

THE PROJECT DESCRIPTION

4



The Pro/ecf Description

"Well, we should write it all down to make sure everyone has the same idea. Even it
you're working alone, it's stili a good idea to write it down so you don't leave out some-
thing important. Besides, it'll give us someplace to start, and we can add to it as we go
along. Here, I'll start."

Problem Description

We are developing order-processing software for a mail order company called
National Widgets, which is a reseller of products purchased from various suppliers.

Twice a year the company publishes a catalog of products, which is mailed to
customers and other interested people.

"You think twice a year is good? What if our products change faster than that?"

"Remember, this is just to start us off. We will add to it and change it as we get far-
ther along and understand more about what's going on. Let's keep going."

More Requirements

Customers purchase products by submitting a list of products with payment to
National Widgets. National Widgets fills the order and ships the products to the
customer's address.

The order-processing software tracks the order from the time it is received until the
product is shipped.

National Widgets provides quick service. They should be able to ship a customer's
order by the fastest, most efficient means possible.

"Great! That looks like us! Now, what else should we do?"

What did our friends do right? They kept the description brief, talking
about what they want to accomplish, not how to do it. They wrote down the
elements important to them: It's a catalog company —a reseller, not a manu-
facturer; it provides quick service; and the software is used throughout the
process to track orders. These are the key characteristics of their project. They
haven't worried about making their description perfect. If there were some-
thing that they should NOT do, they would have written that down as well.
They now have a basic description that they agree on but that may need to be
modified later. However, the key characteristics should not change.

5



CHAPTER 1 GETTING STARTED

Now that you have a description, the next step is to write down other things
you know about your project. You are looking for marketing factors that will
influence your project, good or bad, and anything that could cause the project
to fail or to be rejected by the customer. We will use these with the problem
statement to create use cases, other requirements, and risk factors. Start by
considering market factors:

 Who or what the competition is
 What technologies you are depending on, such as:
- Web
- Object databases
- Power PC chip

 Market trends that influence your project
 Future trends you are depending on, such as:

- More home offices
- More small companies

 Is it possible to be:
- Not fast enough to market
- Too fast to market

For our mail order company we can create a list of market factors based
on personal experience.

Mail Order Market Factors

In most households, all adults work at least part-time. They have less time available
for shopping, so they usually are willing to pay for conveniences such as purchase
delivery.

Web shopping and home-shopping networks are popular and are competitors in this
market.

Other mail order companies provide 24-hour order takers, delivery times ranging
from overnight to two weeks, gift wrap, and volume discounts.

Be creative as you make this list. Brainstorm a lot. Put down just about
anything you can think of. Put down the wildly unlikely as well as things that
will probably happen. The idea at this stage is to look at the project from
many viewpoints. This will help solidify your ideas. Look at some books on
marketing trends for ideas. What are competing companies doing right or
doing wrong?

6
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Starting R/sk Analysis

You also need to consider risk factors in your project. You need to include
things that can go wrong. Writing down only the things that you'd like to hap-
pen is a sure recipe for disaster. It is far better to think of how things can go
wrong so you can plan for them than to wander along and be surprised.

You also need to include the possibility of being wildly successful. Some-
times you'll find that things actually can go wrong if you are too successful.
For example, what would happen to National Widgets if, in the first month,
they get 4,000 calls? They will now have to handle multiple order takers and
large amounts of data. Presuming the company can handle this surge, can the
software handle it? The company could lose business if the software is not up
to the demands placed on it, possibly getting a bad reputation because of it.
Our friends will write this down as one of their risks.

Here are some things to consider as possible risk factors:

 People
- Team not experienced
- Team not familiar with the technologies to be used
- Unable to hire people with the right background

 System
- Number of transactions per time frame
- Number of expected users
- Expected duration of some functionality
- Legacy systems you have to interface with, such as:

- Software
- Business processes
- Data stores, databases

 Resource
- Too short a schedule
- Too many users
- Supplier can't or won't deliver product we depend on

 Technology
- Dependence on a technology that changes

 Corporate
- Lack of user acceptance
- Too fast company growth

Our risk factors for the order-processing project take into consideration the
inexperience of the team, system failure, and the needs of the market.

7



CHAPTER 1 GETTING STARTED

National Widgets Risk Factors

Some of the people designing the software are inexperienced.
1 How can we prevent lost orders on system failure?

The system has to be easy for nontechnical people to use.
 Can we be successful if we don't support a Web interface?

1 What if the system is immediately flooded with orders?
 How do we handle many simultaneous users in different parts of the company?
 How do we handle the database crashing?

Take this list of risks and the list of market factors, eliminate extremes
such as a comet crashing into your company and putting you out of business
or the sun failing to rise, and prioritize the rest. The new prioritized list
you've created is your first risk analysis. All the things you've listed on it put
you at risk for not completing your project. The more serious items are listed
first, with less severe risks at the bottom. The high-risk factors must be
addressed if you expect your project to succeed.

Looking at National Widgets risk factors, we want to mark the items high
risk if we are fairly sure we will fail unless those risks are addressed, and we
are fairly certain that these risks will happen. We chose three risks as high risk
for this project: lack of team experience, ease of use for nontechnical people,
and support for a Web interface. We picked one medium risk: the need for
multiple users to access the system at the same time. This is a real need, but
there are many good technical solutions to the problem, some of which we
could just purchase and incorporate into our system. This is less likely to
cause project failure than lack of team experience. The other risk factors we
marked low. The system flooded with orders is judged to be highly unlikely
for this company, and the database or system crashing should be fairly
unlikely as well. Experience suggests that if an order gets lost, the customer is
likely to call us looking for it, so we can recover data that way.

You may pick the priorities differently. Each company and project will
have different ways of looking at the problem, different factors that are impor-
tant. Also, remember that this is just a starting point and that you'll be adding
to it as you continue.

As part of your risk list, put together and maintain a list of assumptions.
These are decisions you make with little or no hard data. You may need to
pick one way of doing something based on gut feel or experience. Record that
decision and why you made it. This list should be reviewed regularly. Some
things will remain as assumptions. For others, you will be able to get hard
data on which to base your decisions. Remove things that are no longer
assumptions and add the new assumptions you've made.

Let's go back and see how the group members are doing with their lists.
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Starting Risk Analysis

"Okay, it's been a busy evening. Let's see what we've gotten out of it." Gus handed

around the lists shown in Exhibit 1-1.

"Wow," said Dennis. "We sure can fail in a lot of ways. But how has this helped us

define the software? So far, all it's done is make me worry that we forgot something."

"Don't worry, Dennis. We're just getting started. We want to find things that could

make us fail now so we can fix the problems rather than being surprised by them later."

Exhibit 1-1 Order-Processing Problem Statement

Problem Description

 We are developing order-processing software for a maii order company called
National Widgets, which is a reseller of products purchased from various
suppliers.

 Twice a year the company publishes a catalog of products, which is mailed to
customers and other interested people.

 Customers purchase products by submitting a list of products with payment to
National Widgets. National Widgets fills the order and ships the products to the
customer's address.

 The order-processing software tracks the order from the time it is received until
the product is shipped.

 National Widgets will provide quick service. They should be able to ship a cus-
tomer's order by the fastest, most efficient means possible.

 Customers may return items for restocking but will sometimes pay a fee.

Assumptions

• An electronic interface, such as the Web, would be good for some customers.
• We expect to use multiple shipping companies and insured methods.

Risk Factors

• High:

• Some of the people designing the software are inexperienced.
• The system has to be easy for nontechnical people to use.
8 Can we be successful if we don't support a Web interface?

• Medium:
• How do we handle many simultaneous users in different parts of the company?
• Low:
• How can we prevent lost orders on system failure?
• What if the system is immediately flooded with orders?
" How do we handle the database crashing?

9
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Exhibit 1-1 Order-Processing Problem Statement (Continued)

Market Factors

• In most households, ail aduits work at least part-time. They have less time avail-
able for shopping, so are usually willing to pay for conveniences such as pur-
chase delivery.

• Web shopping and home shopping networks are popular and are competitors in
this market.

• Other mail order companies provide 24-hour order takers, delivery times rang-
ing from overnight to two weeks, gift wrap, and volume discounts.

CHAPTER REVIEW

Table 1-1 shows deliverables you should have completed at this point. Your
risk analysis should include known risks, other known market factors, and
assumptions you have made about the project.

These are just preliminary versions, showing what you know right now.
You will modify these things as you learn more about your project. The next
chapter covers using use cases to find the boundaries of the system and the
scope of the project.

Table 1-1 Inception Phase Deliverables

Complete Deliverables

 Project description

 Risk analysis 

Use case diagram

Description of actors and use cases

Project proposal
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A
Activity diagram(s), 67-73,81,91,198

template, 176,177
UML notation for, 181
work flows in, 107-108

Actor(s)
allocating to subsystems, 138
alternative paths and, 59-63
basic path and, 36
in business processes, 85-86
describing, 17-20
documentation and, 90,187
identifying, 12-13
interfaces and, 59-63, 61
key abstractions and, 161
sample, 13
in sequence diagrams, 73-74,133
system boundaries and, 12-13,18-22
time as, 21
weighting, 151-152

Ad campaigns, 167
Alternative flow of events technique, 29
Alternative paths. See also Scenario(s)

as communication tools, 32
completeness checks for, 31-32,41
correctness checks for, 31-32,41
detailing significant behavior for,

40-41
documenting, 42-47
errors as, 37

finding, 40-41
in Place Order case, 39
presentation styles for, 32-34
project plans and, 148-149
subordinate cases and includes vs., 141-142
uses of, 37-38
weighting use cases and, 152

Analysis class-based weighting factors,
152-153

Application experience factor, 156,186
Architecture

basic description of, 123-124
database, 237-238
diagrams, 90,175,190-191
dividing large systems and, 123-133
example of, 126-129
iteration schedules and, 167
object-oriented, 126
order-processing example of, 126-129
pipe and filter, 125-126
review process and, 101,102-103,106
testing, with use cases, 129-133
three-tier, 124-125

Architecture Diagram template, 175
ASCII (American Standard Code for Information

Interchange), 151
Assumptions, listing, 8
Audience

level of detail and, 81-84
terminology and, 116-117

239
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B

Back-ordered Items Received use case, 146,
153

Basic path
basic description of, 35-37
key abstractions and, 161-163
potential readers for, 32,34
project plans and, 148

Behavior, significant, 40-41
Beta testing, 2
Black box testing, 164
Boundaries, system, 138

examples of, 11-12
identifying, 11-25
potential problems with, 18-22
scoping the project and, 23-24

Branching, 27, 29,67
Bug tracking systems, 149
Build versus buy decisions, 149-150
Business processes, use cases for, 85-86,

107-108
Business process notation, 183
Business requirements, 120
Business rules, 91,124-125
Business Rules tier, 124

Cancel Order Process, 73
Cancel Order use case, 33,133,146,148,153,

215-217,234
Includes in, 52

CASE (Computer-Aided Software
Engineering) tools, 20

Class diagram notation, 182
Classes

diagrams of, 163-164,165-166
key abstractions and, 163-164

COCOMO, 151
Code must be reusable factor, 154,186
Cohesion, internal, 129
Communication

across networks, 149
interprocess, 149
tools, basic path as, 32

Completeness checks, 31-32,41,101-103
Complex internal processing factor, 154,186
Complexity, 152,153
Concurrent factor, 154,186
Conditions, 67, 69-71

Construction phase, 2
Context diagrams, 20,176,192
CORBA, 144,184
Correctness, 31-32,41
Coupling, loose, 129
Create Order use case, 162
CRUD documentation, 98-99
Customer(s), review process with, 103-104

D
Database(s)

architectural patterns and, 124-125,
126-129

architecture, 237-238
dividing large systems and, 124-125,

126-129,131-132
documentation and, 94,188-238
interfacing with, 149
key abstractions and, 161
project plans and, 144,149-150

Databases package, 180
Database subsystem, 133,191, 237-238

project plans and, 150
Database tier, 124
Database use cases, 231,232,235, 237-238
Data definition documents, 34, 92, 93
Debugging, extends and, 57
Decision points, 570
Delivery phase, 167-169
Demos, 167
Dependency relationships, 124-125
Deposit Sales Tax use case, 28-29
Design patterns, 133
Detail, level of, 79-88, 111, 117,119,120
Detailed Use Case Description Document

Template, 90-91
Development teams, review process with, 104
Diagram(s), 91,198-238

basic description of, 67-78
of the flow of events, 75-77
interfaces in, 63
sequence, 73-74,91,176,182
team collaboration, 86
templates, 176-177
UML notation for, 181
of the user interface, 75-77
work flow on, 107-108

Difficult programming language factor, 156,
186

C
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Distributed system factor, 154,186
Documentation, 27-49

basic description of, 89-99
completeness checks, 101-103
of CRUD, 98-99
Includes in, 51-53
other documents in, 91-93
of other requirements, 34
of pre- and postconditions, 28-29
review process and, 106
subheads and, 27-49
templates, 89-91,175-177
tool support for, 94
traceability between versions of, 84-85
Web for, 94

Flow of events, 29-31, 35
alternative paths and, 41
diagramming, 75-77
documenting, 90,192,196-197, 204,

206-229
template, 176,180

Forks, 71-72,181
For statements, 29, 30
FrameMaker, 94
Frequent Customer Discount use case, 55
Functionality, 27,148-149

basic path and, 36
dividing large systems and, 129
project plans and, 144,148-149

Function points, 151

Easy to change factor, 154,186
Easy to install factor, 154,186
Easy to use factor, 154,186
EF (environmental factor), 155-156,157,186
Elaboration phase, 2
deliverables, 66
E-mail programs, 94
End user(s)

efficiency factor, 154,186
review process and, 103-104

Enter Loan Application use case, 116-120
Entities, 160
Environmental factor, 155-156,157,186
Error(s)

alternative paths and, 39-40
basic path and, 27,34
handling, 148-149

Excel (Microsoft), 94
Exception handling, 40
Extends technique, 29, 51,53-57, 85-86,

113-115,187-188
Extension points, 53-57, 97

F
Familiar with Rational Unified Process factor,

156,186
Fill and Ship Order use case, 146,148,153,

226-228, 235
Filter architecture, 125-126
Find Order use case, 29, 30,146,148
Includes in, 52
Flexibility, 105-107,126

Generalization, 85-86
Get Catalog use case, 146,148,153, 220-221,

234
Get Order List use case, 237
Get Order use case, 237
Get Product Description and Price

Subordinate use case, 137
Get Product Information use case, 166,188,

204-205
Get Sales Data use case, 237
Get Status on Order use case, 146, 218-219,

234
Get User Record use case, 237-238
Glossary of terms, 34, 92, 93
Guidelines

for completeness, 34-35
for correctness, 34-35
documents, 93

H
Happy day scenario, 35
HTML (Hypertext Markup Language), 85, 94

If statements, 29, 30
Inception phase, 1-25
Includes special security features factor, 154,

186
Includes technique, 51-53, 85-86,113-115

vs. subordinates and alternative paths,
141-142

Industry standards, 150
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Inheritance technique, 51,58-59, 63-64
Interfaces, 59-64

advantages of small, 62
defining, between subsystems, 133-136
dividing large systems and, 130-131,

133-136
expanding, 61
key abstractions and, 160
lollipop notation for, 133-136
on use cases, 63

Interprocess communication, 149
Inventory System use case, 61-62,232
Iteration(s), 143-151

basic description of, 143
length of, 143-144
schedules, 166-167

J
Joins, 71-72,181

K
Karner, Gustav, 151,157
Key abstractions

identifying, 159-166
for order processing, 161-162
in use cases, 160-161

Large systems, dividing, 123-142
Lead analyst capability factor, 156,186
Login use case, 137,141,146,148,181,

192-195, 231
documenting, 95-98

Lollipop notation, 133-136
Lotus Notes, 94

M
Main Screen, 193,194
Manage Orders architecture, 233-234
Manage Orders boundary, 233-234
Manage Orders package, 180
Manage Orders subsystem, 132,134-135,

164-165,188,190,233-234
Manage Orders use case, 132-133,137,

140-141,233-234,236
Marketing, 32,167,168
Message screen, 223
Mistakes, common, 107-121
Modules, 124

Money Handling architecture, 236
Money Handling boundary, 236
Money Handling package, 180
Money Handling subsystem, 133,191,236
Motivation factor, 156,186

N
Nested steps, 117,119
Networks, 144
Non-functional Requirements Document

template, 92

O
Object lifelines, 182
Object-oriented experience factor, 156,186
Objectory AB, 151
Operation signatures, 61
Order IDs, 132
Order-processing use cases

actor descriptions for, 17-20
architecture example, 126-129
basic path and, 35-37
diagramming use cases and, 75-77
dividing large systems and, 124-140
documentation and, 187-238
documenting CRUD in, 98-99
identifying, 14-16, 22
project plans and, 145-158
system boundaries and, 14-20, 22

Order Products use case, 80-81
Organizational units, 86, 88
Other Artifacts template, 91,177
Other requirements, documenting, 34
Outstanding issues, 91
Overstock Product Sale use case, 56

Packages, 180
Parsers, 149
Participating classes, 91
Part-time workers factor, 156,186
Paths, 180
Pipe and filter architecture, 125-126
Place Order alternative paths, 39, 42-47
Place Order use case, 28-49, 59-63, 68-71,

130-131,136-140,146,162,166,
188-189,196-199,234

inheritance in, 58-59
interface in, 63-64
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level of detail in, 81-83
sequence diagram for, 74

Place Telephone Order use case, 59-61
Place Web Order use case, 59-61,179

inheritance in, 63-64
Portable factor, 154,186
Postconditions technique, 28-29, 90,176

diagramming, 192-193
documenting, 28-29

Postconditions template, 176
Preconditions technique, 28-29, 90,176

diagramming, 192
documenting, 28-29

Preconditions template, 176
Presentation styles, for basic path, 32-34
Priority, 90

in risk analysis, 8
Problem descriptions, 5, 8
Product Information architecture, 232
Product Information boundary, 232
Product Information subsystem, 132,188,

190, 232
Product Information use cases, 232, 235
Project descriptions, 4-5
Project estimates, 157
Project plans

basic description of, 143-158
build versus buy decisions and, 149-150
estimating work in, 151-157
iteration schedules and, 166-167
marketing and, 167
prototyping and, 150-151

Prototyping, 150-151
Provides direct access for third parties factor,

154,186

R
Rational Software Corporation, 151
Rational Unified Process, 156
Real time systems, 34
Receive Back-Ordered Items use case,

229-230
Redundancies, eliminating, 20
Register Complaint use case, 146,148,153,

222-223, 234
Repetition technique, 29, 30, 67
Requirements analysis, 1

level of detail in, 120
Requirements management tools, 85

Requisite Pro, 94
Response of throughput performance

objectives factor, 154,186
Results forms, 185-186
Return Policies screen, 216
Return Product use case, 146,148,153,208,

234
Reviewers, 104-105
Review process

basic description of, 101-105
for completeness, 101-103
with customers, 104
with the development team, 104
with end users, 103-104
for potential problems, 103
risk analysis and, 102,106

Risk analysis
basic path and, 36, 37
documentation and, 90,188
iteration schedules and, 166-167
prioritization in, 8
project plans and, 144,149,150-151,

157
review process and, 101,106
starting, 6-10

Risk Factors template, 175
Run Sales Report use case, 146,153,179-180,

224-226,234

Sales kits, 2,167,168
Save Order use case, 137, 200-201, 237
Scenario(s). See also Alternative paths

definition of, 47
documentation and, 91,196-197
document templates, 176-177
project plans and, 144

Scope, 2,23-24
Screen navigation, 114
Screens, as use cases, 112-115
Search engines, 149
Search for Orders use case, 210-212, 234
Seasonal Sale Price use case, 55, 56
Sequence diagrams, 73-74, 91,133-135,

176,182
Sequence Diagrams template, 176
Ship Orders architecture, 235
Ship Orders boundary, 235
Ship Orders subsystem, 132,191, 235

S
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Ship Orders use case, 232, 235
Size requirements, 34
Special Requirements template, 177
Special user training facilities are required

factor, 154,186
Spreadsheets, 149
Stable requirements factor, 156,186
Standards documents, 93
Storyboards, 75-76,140
reviewing, 103
Subordinate use cases, 136-139,176,193,

196-197, 224-225, 227-228
converting into included use cases, 142
diagrams, 176
for multiple case versions, 117,120,121
vs. alternative flows or includes, 141-142

Subsystem Descriptions template, 175
Subsystem(s)

allocating actors to, 138
allocating use cases to, 136-139
defining interfaces between, 133-136
descriptions of, 124,129
dividing large systems and, 127-129,132,

133-136
documentation, 90,140-141
in sequence diagrams, 133

Subsystem view, 164-166
System Access architecture, 231

documenting, 95-98
System Access boundary, 231
System Access subsystem, 132,190, 231
System Access use cases, 141,231,237
System architects, 32
System boundaries, 138

examples of, 11-12
identifying, 11-25
potential problems with, 18-22
scoping the project and, 23-24

System Description Document Template,
89-91

System document templates, 89-91,175
System engineers, 32
System-Level Use Case Diagram template,

175
System-level use cases, 189
System Name template, 175

Table form, of use cases, 32-33

TCP (technical complexity factor), 154
TCP/IP (Transmission Control Protocol/

Internet Protocol), 62,151
Team collaboration diagrams, 86
Technical complexity factor (TCP), 154
Technical factors, weighting, 153-157,

185-186
Technical requirements, 120
Templates, 89-91,175-177
Terminology, vague, 115-120
Testing, 2, 34,102-103

architecture, 129-133
black box, 164

Three-tier architecture, 124-125
Times, handling, 14, 21
Traceability, 84-85
Training materials, 2,167,168
Transaction-based weighting factors,

152
Transaction processing, 149
Transition phase, 2

U
UCP (use case points), 157
UML (Unified Modeling Language), 3, 67,

124,163,164,170,179-183
packages, 19
work flows in, 107-108

Update Account use case, 146, 206-207
Update Order Status Subordinate use case,

148
Update Order use case, 202-203,237
Update Product Quantities use case, 146,148,

213-214
Update User Account use case, 236
Use Case Name template, 176
Use case(s)

after delivery, 168-169
allocating to subsystems, 136-139
basic description of, 1-2
common mistakes in, 107-121
complex, 34-35,46
definition of, 14
document templates, 176-177
estimator, sending results of, 185-186
identifying, 14-16
key abstractions and, 160-161
level of detail in, 79-88
one vs. many, 108-112
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screens as, 112-115
too small, 108-112
traceability between versions of, 84-85
vague terminology in, 115-120

Use Case template, 176-177
User guides, 2,167
User interfaces, 75-77, 91,176,193,194,199,

216, 219,228
guidelines for, 34
screen shots in documentation, 91-93

User Interface template, 176
User Selection, 162
Uses technique, 188

UUCP (unadjusted use case points), 153

Validate Payment Subordinate use case, 137
View of Participating Classes template, 176
Visual Basic (Microsoft), 185

W
Web, documentation on, 94
Weighting factors, 151-157,185-186
While statements, 29, 31
Word (Microsoft), 94
Work flows, 107-108,165-166
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