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Introduction

"he UML Includesiteraction diagram4o
lustrate howobjectsinteract viamessages.
The terminteraction diagram|s a
generalization of two more specializ&iML
diagramtypes

collaborationdiagrams

sequencaliagrams
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Bothcan be used to express similar message
Interactions.

Each type has strengtlasmdweaknesses
Interaction Diagrams represent dynamic view.
Most Interaction Diagrams are created during
Elaboration phase.

They are not usually motivated in inception.
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Motivation: Why Draw an SSD

An interesting and useful question In software
design is thisWhat events are coming in to
our systen? Why?
Because we have to design the software to handle
these events (from thenouse, keyboardanother
a230SYXT X0 FyR.SESOdzi S
Software system reactso threethings:

1) external events from actors (humans or
computers), 2) timer events, and

3) faultsor exceptions (which are often from
external sources).
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Collaboration Diagram

Collaboration diagramdlustrate object
iInteractions in agraph,in which objects can
be placed anywhere on thé&iagram

They are space efficient.

messagelll — | .~ hssAlnstance

1: meaaageZi}i
2 mesgageﬂ[)l

:ClassBlnstance
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Sequence Diagram

Most prefersequence diagramasthey
clearly illustrate thesequenceof messages.

‘ClagsAlnstance ClagsBInstance

|
message1( > I

|
|
I
I
messagez( :

message3n |
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Make Payment Collaboration Diagram

The messagmakePayment isent to an instance of a
Register.

TheRegistennstance sends thenakePaymeninessage
to a Saleinstance.

TheSaleinstance creates an instance oPayment.

direction ofrnesmgej rst intemal message T

rmake PaymenticashTenderaed) O, [ Register 1:make F;g.-rrentFmshTendaredj_, ool

o

o

link line 1.1 :-:rezt_e(-:ashTenderedj l

:Paymmenit

first rnesga;eT paameter T

cregtion indicaed with a
ins@ance T "create” message
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Make Payment Sequence Diagram

Thesequence diagrarhasthe same intent as
the prior collaborationdiagram.

. Register

: Sale

makePayment(cashTendered)

._I_

makePayment(cashTendered)

I

|

I

I

I
o

create(cashTendered) >

-
|

implies Sale objects have a
responsibility to create Payments

S
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Related Code

what might be some related code for tiSale
class andts makePaymeninethod?

public class Sale
{
private Payment payment;

public void makePayment( Money cashTendered )

{
payment = new Payment( cashTendered ) ;
/i

}

/o

}

Software Design and Analysis CSCI 2040

10



Interaction Diagrams are Valuable

Commonstarting point for inspiration during
programming

Create Interaction diagrams in pairs, not
alone.

The collaborative design will be improved, and the
partners will learn quickly from each other

Patterns can be applied to improve the quality
of the design.
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lllustrating Classes and Instances

The UML has adopted a simple and consister
approach to illustratenstancesvs. classes

An instance uses the sanggaphic symboas

the type, but the designator string Is
underlined

Sale Sale s1: Sale

class H instance H named instance H




Basic Message Expression Syntax

The UML has a standard syntax for message
expressions:

return := message(parameter : parameterType) :
returnType

Type information may be excluded if obvious
or unimportant. For example:

spec .= getProductSpect(id)

spec .= getProductSpectd:itemiD)

spec .=getProductSpect(d:ltemID) ProductSpecification
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Collaboration Diagram
Notation



Basic Collaboration Notation

Alink Is a connection path between two
objects.

Link IS an Instance of aassociation.

1: makePayment(cashTendered) —»
2:foo() —=

. Register - Sale
2.1: bar()

-

link line H

Software Design and Analysis CSCI 2040 15



Messages

Each message between objects is represented with a
message expressiand smallarrow indicating the
direction of the message.

Note that multiplemessages can flow.

A seqguence number is added to show teeguential ordeof
messages in the current thread of control.

msg () l 1: msg2() -
2: msg3() — -
3: msg4() —
. Register Sale
<— 3.1:msg5()

@]

all messages flow on the same link H -
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Messages to Self or This

A message can be sent from an object to
itself.

msg1() i

. Reqgister

1: clear() T



Instance Creation (Constructors)

create message, with optional initializing parameters. This will
normally be interpreted as a constructor call.

L
1. create(cashier) —»

: Register .Sale {new}
«Create»
1: make(cashier)
. Register = Sale {new}

if an unobvious creation message name is used, the
message may be stereotyped for clarity

Furthermore, the UML propertfnew}may
optionally be added to the instance btix
highlightthe creation.
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The order of messages is illustrated with
seguence numbers
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