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Introduction

f, like us, you're a software developer or computer professional of some

sort, you probably have to deal with the stereotype that developers can’t
express themselves among normal humans about normal things. Unfortunately,
this book may not help you with that particular challenge, but it can help
improve your ability to communicate with other developers about technical
matters. UML (Unified Modeling Language) is a graphical language that is suit-
able to express software or system requirements, architecture, and design.
You can use UML to communicate with other developers, your clients, and
increasingly, with automated tools that generate parts of your system.

If you're already familiar with UML, you know how powerful and expressive
it is — but don’t be surprised if you're impressed all over again by the new
features of UML 2. Perhaps you found some parts of UML too complicated
or the apparent benefit too obscure. Well, the UML gurus have revamped
UML in many areas — making easier to express yourself exactly and
clearly — and they have also added fresh capabilities for the latest
software- and system-development problems that you're facing.

But because your problems are complex — and your solutions are some-
times even more complex — UML is not always simple to learn. It’s a large
and multifaceted language, capable of helping in all areas of development,
from analysis to test as well as from database to embedded-real-time. To
some, it’s a bewildering array of diagrams and symbols. Sometimes it might
appear to you that the UML gurus purposely make it too complicated (and
with UML 2, even more so) for the rest of us to understand.

Bottom line: You need a practical, experience-based guide to the ins and

outs of this new language. Let this book be that guide. We boiled down our
experiences with UML (in many environments) and our skills as educators
to focus on key UML capabilities that you need first to be more productive.

So, with straightforward English and concrete examples, we give you a leg up

on expressing yourself and being more creative on the job. (Hey, it could help
you get a raise — just don’t expect us to help you get a date.)

How to Use This Book

There’s a right way and a wrong way to use this book. Luckily (like its
subject, UML 2), this book is remarkably versatile. If you're a traditionalist,



2

UML 2 For Dummies

you can read it from cover to cover (although you’ll probably stop at the
index). That’s a great approach if you're really new to UML. If you're familiar
with earlier versions of UML, you can skip around looking for the new UML 2
stuff. You may miss our (ahem) great insights into the rest of UML, but you
know why you bought the book — do what works. Using any of these tech-
niques will get you familiar with your book so that you can count on it to help
unstick you if you hit a snag with UML.

After you make friends with your book, you’ll probably find yourself taking
advantage of its just-in-time features. With just a bit of page flipping, you’ll be
at a section that’s full of examples, tips, techniques, and warnings that will
help you with your UML modeling.

There are other ways to use this book . . . and some of them are wrong ways.
It’s not going to work that well as a doorstop (wrong size), and it probably
won’t impress your date (unless you're dating a developer who’s new to
UML). However, it’ll look great on your bookshelf — silently conveying to
your boss your desire to improve — but if you never open it, you won'’t get
the full benefit.

Some Presumptuous Assumptions

If you're reading this, we can safely assume that not only have you already
opened the book, you're probably also a developer of software, systems, or
databases, and you want to read or write UML 2 diagrams. Perhaps you're a
manager or business analyst in the same boat.

We won’t assume that you know any particular computer language, although
knowing one will certainly help.

For the most part, we assume that you fall into one of two major categories:
Either you're a modeler (with a yen to communicate requirements or how
you think the world works), or you'’re a developer (looking to explore
alternative designs or communicate your results). Either way, this book is
for you.

We assume that you're capable of using a tool to draw UML diagrams — we
don’t care which one. If the only tool that you have your hands on is in your
hands (as opposed to on-screen), you won'’t be at a disadvantage when you
use this book (although your diagrams won’t be quite as tidy if you’re drawing
with a stick on wet sand). You may even be better off doing some diagrams
by hand; electronic UML tools are often expensive and may not yet be up to
date with all the neat UML 2 features that we cover. If you're itching for a
high-tech UML tool, take a look at Chapter 23 where we list of some of the
more useful examples (in all price categories).
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How This Book Is Organized

Here’s your first practical hint about using UML: Put about five to nine
major elements on a diagram — no more. Studies have shown (we’ve always
wondered who does this type of study) that most people have a hard time
comprehending more than about nine elements at a time. Likewise, when
designing this book, we decided to follow our own advice and to divide the
book into just seven parts.

Remember that you don’t have to read this book in order. Just choose the
parts and chapters that you need at the time.

Part I: UML and System Development

If you want to know what UML is (and why knowing it is useful), this is the
place to go; it covers the basics of UML and how it can be used. You'll also
find some common principles for communicating or developing systems
with UML. These principles guided the UML gurus when they created UML,;
the same principles can guide you to effective use of it. Ways to apply these
principles crop up throughout the book.

Part I1: The Basics of Object Modeling

When you model by using UML, the basics are the things (or objects) that
you draw and the relationships among them. You'll find information on
classes, objects, associations, inheritances, and generalizations. No matter
what type of development you do, understanding this part will probably
be essential.

Part I11: The Basics of Use-Case Modeling

Use cases (detailed real-world examples) allow you to understand and
communicate the purpose of a system or its components. They are great
for organizing your thoughts — and your system — when you want to get a
value-added product out the door.

Part JU: The Basics of Functional Modeling

When the objects in your system get busy and you want to explain the details
of their complex behavior, you’ll need a technique to do so. UML supplies
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several to choose from — and this part explains and compares them. You'll
see several different types of interaction diagrams (such as sequence, com-
munication, and activity) in action, and discover how to combine them to
create solutions, patterns, and frameworks. If you're experienced with UML,
you’ll find lots of new UML 2 stuff in this part.

Part U: Dynamic Modeling

Your objects are more that just clumps of data stuck together with a few
functions. The objects that you develop are more like living things; they
remember the past and live their lives by changing their states in response
to incoming events. In this part, you can make sure that they get a life —
and that you know how to explain it. Come to this part for state charts.

Part Ul: Modeling the System’s
Architecture

Whether you're an architect, programmer, or construction worker, you
build complex architectures. Computer systems and software applications
distribute themselves across different hardware platforms — and spread
throughout the Internet. This part outlines steps that you can use to
design your systems for their mission by using system plans, packaging,
and subsystems.

Part VIl: The Part of Tens

Everyone enjoys making lists (and daydreaming that they’ll be read aloud,
backward, on late-night talk shows). Here are our top-ten lists of useful tips,
tools, Web sites, and diagrams. They're likely to be your top-tens, too.

Icons Used in This Book

Appropriately for a book about graphical communication (even if it is
software-oriented), there are signposts throughout to help you find your way.

\2
% This icon identifies the really new stuff in UML 2. Not every modified feature
M) will get this flag, but it does alert those who are familiar with UML 1.x that
something’s really different here.
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\\3
Here’s a simpler way of doing something that can make it easier than the typi-
cal approach. Think of it as a shortcut to better UML.

Q‘&N\BEB
‘ UML can be a maze — and it can be amazing. These are gentle reminders to

¢,

reinforce important points.

QNG

}
$‘ If you see this icon but ignore it, you’ll be in good company but a bad mood.

When you see this icon, you know that we thought the associated material
really interesting — but every time we tell people enthusiastically about it,
they fall asleep. Skip these sections if you want.

Where to Go from Here

Okay, you're now ready to explore the world of UML 2 modeling. Relax.
You've got the tools that you need in your head and your hands (one of them
is this book), and it’s safe to explore.

So, go ahead and express yourself with the power of UML 2.

5
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In this part . . .

B uilding systems or software isn’t that tough if

you can communicate with your clients, co-workers,
managers, and tools. Unfortunately, as your problems get
harder and more complex, the risks that emerge from mis-
communication become greater — and more severe when
they do crop up.

Fortunately, there’s a straightforward, visual language that
you can use that will help promote more precise and more
efficient communication about the nature of your system
in all its aspects — software, requirements, architectures,
designs, design patterns, and implementations. This lan-
guage is UML, the Unified Modeling Language. The newest
version, UML 2, has become more powerful and more
useful than ever.

Starting here, we cover the basics of UML. You find out how
it may fit your situation, how and when you can use it, and
what it’s good for. We give you just as much background in
history, terminology, and basic principles as you’ll need to
take advantage of UML'’s highly productive features.




Chapter 1

What's UML About, Alfie?

In This Chapter
Understanding the basics of UML
Exploring the whys and whens of UML diagrams

5) you’ve been hearing a lot about UML, and your friends and colleagues
are spending some of their time drawing pictures. And maybe you’re
ready to start using UML but you want to know what it’s all about first. Well,
it’s about a lot of things, such as better communication, higher productivity,
and also about drawing pretty pictures. This chapter introduces you to the
basics of UML and how it can help you.

Introducing UML

The first thing you need to know is what the initials UML stand for. Don’t
laugh — lots of people get it wrong, and nothing brands you as a neophyte
faster. It’s not the Universal Modeling Language, as it doesn’t intend to model
everything (for example, it’s not very good for modeling the stock market;
otherwise we’d be rich by now). It’s also not the Unified Marxist-Leninists, a
Nepalese Political party (though we hope you’ll never get that confused). It is
the University of Massachusetts Lowell — but not in this context. UML really
stands for the Unified Modeling Language.

Well, maybe that’s not the most important thing to know. Probably just as
important is that UML is a standardized modeling language consisting of
an integrated set of diagrams, developed to help system and software
developers accomplish the following tasks:

v Specification

v Visualization

v Architecture design
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v+ Construction

v Simulation and Testing

v Documentation
UML was originally developed with the idea of promoting communication and
productivity among the developers of object-oriented systems, but the read-

ily apparent power of UML has caused it to make inroads into every type of
system and software development.

Appreciating the Power of UML

UML satisfies an important need in software and system development.
Modeling — especially modeling in a way that’s easily understood — allows
the developer to concentrate on the big picture. It helps you see and solve
the most important problems now, by preventing you from getting distracted
by swarms of details that are better to suppress until later. When you model,
you construct an abstraction of an existing real-world system (or of the system
you're envisioning), that allows you to ask questions of the model and get
good answers — all this without the costs of developing the system first.

After you’re happy with your work, you can use your models to communicate
with others. You may use your models to request constructive criticism and
thus improve your work, to teach others, to direct team members’ work, or
to garner praise and acclamation for your great ideas and pictures. Properly
constructed diagrams and models are efficient communication techniques
that don’t suffer the ambiguity of spoken English, and don’t overpower the
viewer with overwhelming details.

Abstracting out the essential truth

The technique of making a model of your ideas or the world is a use of
abstraction. For example, a map is a model of the world — it is not the

world in miniature. It’s a conventional abstraction that takes a bit of training
or practice to recognize how it tracks reality, but you can use this abstraction
easily. Similarly, each UML diagram you draw has a relationship to your reality
(or your intended reality), and that relationship between model and reality

is learned and conventional. And the UML abstractions were developed as
conventions to be learned and used easily.

If you think of UML as a map of the world you see — or of a possible world you
want — you’re not far off. A closer analogy might be that of set of blueprints
that show enough details of a building (in a standardized representation with
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lots of specialized symbols and conventions) to convey a clear idea of
what the building is supposed to be.

The abstractions of models and diagrams are also useful because they suppress
or expose detail as needed. This application of information hiding allows you
to focus on the areas you need — and hide the areas you don’t. For example,
you don’t want to show trees and cars and people on your map, because
such a map would be cumbersome and not very useful. You have to suppress
some detail to use it.

You'll find the word elide often in texts on UML — every field has its own
jargon. Rumor has it that elide is a favorite word of Grady Booch, one of
the three methodologists responsible for the original development of UML.
Elide literally means to omit, slur over, strike out, or eliminate. UML uses

it to describe the ability of modelers (or their tools) to suppress or hide
known information from a diagram to accomplish a goal (such as simplicity
or repurposing).

Chapter 2 tells you more about using these concepts of information hiding
and abstraction during development.

Selecting a point of view

UML modeling also supports multiple views of the same system. Just as you
can have a political map, a relief map, a road map, and a utility map of the
same area to use for different purposes — or different types of architectural
diagrams and blueprints to emphasize different aspects of what you’re
building — you can have many different types of UML diagrams, each of
which is a different view that shows different aspects of your system.

UML also allows you to construct a diagram for a specialized view by limiting
the diagram elements for a particular purpose at a particular time. For example,
you can develop a class diagram — the elements of which are relevant things
and their relationships to one another — to capture the analysis of the problem
that you have to solve, to capture the design of your solution, or to capture
the details of your implementation. Depending on your purpose, the relevant
things chosen to be diagram elements would vary. During analysis, the elements
that you include would be logical concepts from the problem and real world;
during design, they would include elements of the design and architectural
solution; and during implementation, they would primarily be software
classes.

A use case diagram normally concentrates on showing the purposes of the
system (use cases) and the users (actors). We call a use case diagram that
has its individual use cases elided (hidden) a context diagram, because it
shows the system in its environment (context) of surrounding systems
and actors.

11
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Choosing the Appropriate UML Diagram

|
Figure 1-1:
Aclass
diagram

of UML
diagrams.
|

UML has many diagrams — more, in fact, than you’ll probably need to know.
There are at least 13 official diagrams (actually the sum varies every time we
count it) and several semiofficial diagrams. Confusion can emerge because
UML usually allows you to place elements from one diagram on another if

the situation warrants. And the same diagram form, when used for a different
purpose, could be considered a different diagram.

In Figure 1-1, we’ve constructed a UML class diagram that sums up all the
major types of UML diagrams (along with their relationships), using the
principle of generalization, which entails organizing items by similarities
to keep the diagram compact. (See Chapter 2 for more information on
generalization.)

In Figure 1-1, the triangular arrows point from one diagram type to a more
general (or more abstract) diagram type. The lower diagram type is a kind-
of or sort-of the higher diagram type. Thus a Class Diagramis a kind of
Structural Diagram, which is a kind of Diagram. The diagram also uses a
dashed arrow to indicate a dependency — some diagrams reuse the features
of others and depend on their definition. For example, the Interaction
Overview Diagram depends on (or is derived from) the Activity Diagram
for much of its notation. To get a line on how you might use UML diagrams,
check out the summary in Table 1-1.

Diagram
Structural Behavioral
Diagram Diagram
X X
[ | | [ | |
Obiject Diagram Class Diagram Component Activity Use-Case State-Machine
) 9 9 Diagram Diagram Diagram Diagram
N
'
'
Package Deployment c;:,:’zf::t: 1 Interaction Protocol State
Diagram Diagram Diagram H Diagram Machines
) ] 7y
'
' . |
' Interaction- s Timi
H Overview I;quence D.lmlng
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'
'
'
'
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