Reading 1 -- Sequence x Class Diagrams

Goal: To verify that the dassdiagram for the system describes classes and their
relationships in such away that the behaviors gpedfied in the sequence diagrams are
corredly cgptured. To do this, you will first chedk that the dasses and objeds edfied in
the sequence diagram appea in the dassdiagram. Then you will ched that the dass
diagram describes relationships, behaviors, and conditions that cgpture the dynamic
services as described on the sequence diagram.

Inputsto process

1

2.

1)

2)

A classdiagram (possbly divided into padkages) that describes the dasses of a
system and how they are associated.

Sequencediagrams that describe the dasses, objeds, and possbly adors of a system
and how they collaborate to capture services of the system.

Take a sequence diagram and read it to under stand the system services described and
how the system should implement those services.

INPUTS: Sequencediagram (SD).

OUTPUTS: System objeds (marked in blue on SD);

Services of the system (marked in green on SD);
Conditions on the services (marked in yellow on SD).

& For each sequencediagram, underline the system objeds and classes, and any actors, with a blue
pen.

& Underline the information exchanged between ohjeds (the horizontal arrows) with a green pen.
Consider whether this information represents messages or services of the system. If the
information exchanged is very detail ed, at the level of messages, you should abstract several
messages together to understand the services they work to provide. Example 2 provides an
ill ustration of messages being abstracted into services. Annotate the sequence diagram by writing
down these services, and underline them in green also.

% Circleany of the following constraints on the messages and services with a yellow pen:
restrictions on the number of classes/objeds to which a message @an be sent, restrictions on the
global values of an attribute, dependencies between data, or time wnstraints that can affed the
state of the ojed. Also circle any conditi ons that determine under what circumstances a message
will be sent. The sequencediagram in Example 2 contains sveral examples of constraints and
conditi ons on messages. The wnditi ons concerning payment type and payment time determine
when messages authorize _payment and new_payment_type request will be sent , whilethe
restrictions on response_time for message authorize payment represent time @nstraints.

I dentify and inspect the related class diagrams, to identify if the corresponding system
obj ects are described accur ately.

INPUTS: Sequence diagrams, with objeds, services, and constraints marked;
Classdiagrams.

OUTPUTS: Discrepancy reports.



& Verify that every ohjed, class and actor used in the sequencediagram is represented by a concrete
classin a classdiagram. For classes and actors, simply find the name on the dassdiagram. For
objeds, find the name of the dassfrom which the objed isinstantiated.

If a classor object cannot be found on the class diagram, it meansthat the information is
inconsistent between both documents. If an actor cannot be found, it may also mean that
thereisinconsistent information; you need to consider whether the actor must be
represented asa classin the system in order to provide necessary behavior. Fill in a
discrepancy report describing these problems.

& Veify that for every green-marked service or message on the sequencediagram, thereisa
corresponding behavior on the dassdiagram. Verify that there are dassbehaviorsin the dass
diagram that encapsulate the higher-level services provided by the sequencediagram. To do this,
make sure that the dassor objed that receives the message on the sequencediagram, or should be
responsible for the service posesses an asciated behavior on the dassdiagram. Also make sure
that there exists sme kind of association (on the dassdiagram) between the two classes that the
message mnneds (on the sequence diagram). Remember that in bath cases, you may need to trace
upwards through any inheritancetreesin which the dassbhelongs to find the necessary features.
Finally, verify that for each service the messages described by the sequencediagram are sufficient
to achievethat service

Isthere a message on the sequence diagram for which the receiving classdoesnot contain an
appropriate behavior on the classdiagram? If yes, it meansthat thereisan inconsistency
between the diagrams. The sequence diagram impliesthat a behavior must exist, but no such
behavior isrecorded for the appropriate class on the class diagram. Fill in a discrepancy
report describing the problem.

Arethere appropriate behaviorsfor the system services? If not, it meansthat no class
assumes responsibility for a particular service. Fill in a discrepancy report describing the
problem.

Isthere an association on the class diagram between the two classes between which the
message is sent? If not, necessary information has been omitted from the classdiagram. If a
message is exchanged between two classes they must be associated in some way. Fill in a
discrepancy report describing the problem.

Arethere any missing behavior s, without which the system service cannot be achieved? I f so,
it meansthat thereisan omission from the sequence diagram. Fill in a discrepancy report
describing the problem.

& Verify that the mnstraints identified in the sequence diagram can be fulfill ed according to the
classdiagram. Consider the foll owing cases: 1) If the sequencediagram places restrictions on the
number of ojeds that can recave a message, make sure that constraint appears as cardinality
information for the appropriate asociation in the dassdiagram. 2) If the sequencediagram
spedfies arange of permisshble values for data, make sure that constraint appears as avalue range
on an attribute in the dassdiagram. 3) If the sequence diagram contains information concerning
the dependencies between data or ohjeds (e.g. “a‘Bill’ objed cannot exist unlessat least one
‘Purchase’ ohjed exists’) make sure that thisinformation isincluded as a constraint on a classor
relation on the dassdiagram. Dependencies between objeds may also be represented by



cardinality constraints on relationships. 4) If the sequencediagram containstiming constraintsthat
could affed the state of an oljed (e.g. “if noinput isreceved within 5 minutes then the window
should be dosed”) make surethat thisinformation isincluded as a constraint on a classor relation
on the dassdiagram. For example, the dassdiagram in Example 3 containsatiming constraint for
the dass"“Credit_Card_System” sinceit appliesto all i nstantiations of this class The cnditional
expresgons from Example 2 should not appear in the dassdiagram because they do not affed the
state of a class

Could you find the data but they do not conform to the behavior arguments? Or, could you
find the constraints but they do not completely agreein both documents? If yes, it means
that the documents ar e inconsistent. Fill in a discrepancy report to describe the praoblem.

Finally, for each class message, and data identified abowe, think about whether, based on your
previous experience, it resultsin areasonable design. For example, think about quality attributes
of the design such as cohesion (do all the behaviors and attributes of a classreally belong
together?) and coupling (are the relations between classes appropriate?).

Doesit make sense for the classto receive this message with these data? Could you verify if
the constraints are feasible? Are all of the necessary attributes defined? If not, the diagrams
may contain incorrect facts. Fill in a discrepancy report to describe the problem.

For the classes specified in the sequence diagram, do the behavior s and attributes specified
for them on the class diagram make sense? Isthe name of the class appropriate for the
domain, and for itsattributes and behaviors? Arethe relationshipswith other classes
appropriate? Aretherelationships of the right type? (For example, has a composition
relationship been used wher e an association makes sense?) If not, you have found an
incorrect fact because something in the design contradicts your knowledge of the domain.
Fill in a discrepancy report to describe the problem.



