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Construx Software Object Modeling with UML

Basic Concepts

» We are now starting to take alook at system dynamics

e Thiswill be amid-level view
- We will look at interactions between (classes of)
objects
- We will not look inside the (classes of) objects
themselves

» Generally speaking, there should be one interaction
diagram for every use case

» There are two kinds of interaction diagrams
- Collaboration Diagrams
- Sequence Diagrams
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Object Modeling with UML

A Small Case Study

e Use Cases
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Construx Software Object Modeling with UML

Paul Ward and Steve Médllor, Structured Development for Real-time Systems, Volume 3,
Y ourdon Press, 1986
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Collaboration Diagram

» Collaboration diagrams are centered on objects
- Use UML's Under | i nedNane convention to emphasize
- Objectsare named <an obj ect nane>:<its class>
- Either <an obj ect nane> Or <a cl ass nane> can be
omitted

* |f <an obj ect name> iSomitted, use
:<a cl ass name>

A Collaboration is a set of objects that communicate
- Collaborations are shown by lines between objects

» That communication is made up of messages
- Messages are shown as labelled arrows
- Numbers show sequence

» Notation

1: MsgA
3: MsgC
anObject:ItsClass | ——» :SomeClass
-

2: MsgB

* In some cases it can be better to use sequence numbers of
theformx.y. z
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- For example 3. 2.5, 3. 2.6, ...
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Collaboration Diagram (cont)

» Multiobject

Gone With The
Wind: Title n

 Conditional messages
- Conditional messages mean that under certain
conditions the message will be sent and under other
conditions it won't
- The message is sent when the condition in the square
bracketsistrue

2.3.4: Pick (Quan)
aPOLine — aStockltem

2.3.5 [StockLow]: Reordet*

:StockM anage

* Repetitive messages
- The message repeats while the condition in the square
bracketsistrue

arhermometer

+ 7: *[Temp<Alarm]: Temp

8: Temp Alarm
alremp —_—

Monitor Supervisot

 Objects will sometimes send messages to themselves
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Object Modeling with UML

anObject:ItsClass

:> N: Message to Self
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Case Study Collaborations

* A collaboration diagram for the sample case study

anOperator: inGate:
Line Operator 3:Rel ey ReleaseGate
* .
1: Run 4 *[No]: Contact
alL oader: aContact:
Bottle Loader | o | PositionContact

2: Load 15 *[Yes]: Contact

13: Ejy
5: In Place \ outGate:

16: Ejected 1/ Rejease | ReleaseGate

aLine:
Filling Line 9 *[Weight-Orig Wt < Net Wt]: Weight
7: Weight Scale Scal
6: Fill ‘{21 Filled — axaeseas
.. 8: Open
astation. » avalveValve

Filling Station 10: Close

11: A |\\ aLabeller:
PR Labeller
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Object Modeling with UML

Sequence Diagram

» Sequence diagrams are also centered on objects
- Objects are named the same way

A Lifeline shows the time-ordered history of the

Interaction

- Lifelines run either vertically or horizontally

- The usudl styleisvertical

» Messages are shown in time-order along the object

lifelines

» Notation

anObject:ItsClass

:SomeClass
| |
S LS.
[} [}
- Msgb |
MsgC ».
[}
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Sequence Diagram (cont)

» Conditional messages

aPOLine aStockltem :StockM anager
' Pick (Quan) >: !
: | [StockLow]
! ! Reorder !
! ! -
| |

* Repetitive messages

alemp . :
al hermometer Monitor :Supervisor

*[Temp<Alarm] ,
Temp !

» Messages to self

anObject:ItsClass

Message to Self
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avave

A4

Object Modeling with UML

aStation

aContact

aL oader

Case Study Sequence Diagram

anOper

» The sequence diagram for the sample case study
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» Some modelers prefer to include the use case descriptive
- This can help correlate the use case to the interaction

text along the time axis of a sequence diagram
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Comparing and Contrasting:
Collaboration and Sequence

 Both diagrams show the same information
- Objects/classes
- Messages

Sequence

Conditional

Repetition

Messages to self

» Collaboration diagrams emphasi ze who-is-talking-to-who
- But the time-ordering of the messages gets obscured

» Sequence diagrams emphasize time-ordering
- But the who-is-talking-to-who gets obscured

» Use the diagram that you are most comfortable with
- A good CASE tool really ought to be able to generate
one given the other
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Key Points

» We are now looking at system dynamics

e Thisisamid-level view
- We looked at interactions between (classes of) objects
- We did not look inside the (classes of) objects
themselves

 Both diagrams show the same information
- Objects/classes
- Messages

Sequence

Conditional

Repetition

Messages to self

» Collaboration diagrams emphasi ze who-is-talking-to-who
- But the time-ordering of the messages gets obscured

» Sequence diagrams emphasize time-ordering
- But the who-is-talking-to-who gets obscured
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