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CHAPTER 5 M Use Case Modeling 137

B Activity Diagrams for Use Cases

Another way to document a use case is with a UML activity diagram. In
Chapter 2, you learned abour activity diagrams as a form of workflow diagram
that might cover several use cases. Activity diagrams are also used to document
the flow of activities for one use case.

Figure 5-4 is an activity diagram that documents the flow of activities for
the Create customer account use case. Sometimes, an activity diagram can take
the place of the flow of activities section of a use case description, and some-
times, it is created to supplement the use case description. In this example, there
are two swimlanes: one for the customer and one for the system. The customer
has three acrivities, and the system has five activiries.

An example is shown in Figure 5-5 for the Ship items use case previ-
ously seen in Figure 5-3. One of the strengths of activity diagrams is that it
provides a more graphical view of the flow of activites. Figure 5-5 illustrates
both a repeating set of steps, that 1s for each Saleltem in the Sale, and a deci-
sion point to choose which set of steps to perform. Even though this flow is
described by the use case description, it is more evident in the activity dia-
gram. Figure 5-5 illustrates a correct use of the beginning and ending syn-
chronization bars and the decision diamond. Remember that synchronization
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bars can be used either for parallel concurrent paths, or for beginning and
ending loops. In this example, we see a loop and inside the loop a decision
point to initiate independent paths, which are later rejoined at the ending
synchronization bar.

Activity diagrams are helpful when the flow of activities for a use case is
complex. The use case Fill shopping cart is complex in thar three other use
cases might be invoked while adding items to the shopping cart. For example,
the actor might search for a product and then look at product reviews before
adding the item to the cart. Once an item is added, the actor might search for
and view available accessories and then add one or more to the cart. The activ-
ity diagram shown in Figure 5-6 shows the Fill shopping cart use case flow
of activities. The shaded ovals show the other use cases that are invoked while
filling cthe shopping cart. The activities of Fill shopping cart go in berween the
other use cases. For example, after invoking Search for product and then Look
at product reviews, the actor mighe stare Fill shopping cart to select options
and quantities and add it to the cart. Then the actor might switch ro Search and
view accessories before continuing Fill shopping cart to add an accessory. The
activity diagram can be used to show a richer user experience in this way.
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B The System Sequence Diagram—Identifying
Inputs and Outputs

In the object-oriented approach, the flow of information is achieved through
sending messages either to and from actors or back and forth between internal

systom sequance diagram {$50] objects. A system sequence diagram [SSD) is used to describe this flow of
a diagram showing the sequence of messages  information into and oot of the automated portion of the system. Thus, an 55D
ptwaen A 50 r 8 d e Al e otk part. o) documents the inputs and the outputs and identifies the interaction between

the eystem during a usa case or scanar : e : ;
i . e e actors and the system. It is an effective tool to help in the ininal design of the

user interface by identifying the specific information that flows from the user
into the system and the information that flows out of the system back to the
user. An 55D is a special type of UML sequence diagram. You will learn more
about derailed sequence diagrams in Chaprer 13.
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140 PART 2 B Systems Analysis Activities

B SSD Notation

Figure 5-7 shows a generic 55D with callouts annotating the diagram. As with
a use case diagram, the stick figure represents an actor—a person {or role) who
interacts with the system. In a use case diagram, the actor “uses”™ the system,
but the emphasis in an 55D is on how the actor “interacts™ with the system by
entering input data and receiving output dara. The box labeled :System is an
object thar represents the entire automared system. In $5Ds and all ocher inter-
action diagrams, analysts use object noration instead of class notation. In object
notation, a box refers to an individual object, not the class of all similar objecrs.
The notation is simply a rectangle with the name of the object underlined. The
colon before the underlined class name 15 a frequently used bur optional part of
the object notation o indicate that the object is an unnamed object of the class.
In an $5D, the only object included is one representing the entire system: an
unnamed object of the System class.

Underneath the actor and :System are vertical dashed lines called lifelines.
liteline, or abject ifeline  the vertical line A lifeline, or object lifeline, is simply the extension of that object—either actor
undes an object on 4 seruence diagram to or object—during the use case. The arrows between the lifelines represent the
o the pesapn ol fma ot e ovor! messages that are sent by the actor. Each arrow has an origin and a destination.

The origin of the message is the actor or object that sends it, as indicated by the
lifeline at the arrow’s tail. Similarly, the destination actor or object of a message
is indicated by the lifeline that is touched by the arrowhead. The purpose of
lifelines is to indicate the sequence of the messages sent and received by the actor
and object. The sequence of messages is read from top to bottom in the diagram.
A message is labeled to describe its purpose and any input data being sent.
The message name should follow the verb-noun synrax to make the purpose
clear. The syntax of the message label has several options; the simplest forms are
shown in Figure 5-7. Remember that the arrows are used to represent a message
and input data. But what is meant by the term message here? In a sequence dia-
gram, a message is an action that is invoked on the destination object, much like
a command. Notice in Figure 5-7 that the input message is called inquireOnltem.
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