Information Systems Analysis and Design CSC340

\ 2 X. Sequence and
Collaboration Diagrams

Interaction Diagrams
Sequence Diagrams
Examples
Collaboration Diagrams

AT VAN SaX BN ¥/

A QA

Sequence and Collaboration Diagrams -- 1

© 2004 John Mylopoulos

Information Systems Analysis and Design CSC340

\ 2 Interaction Diagrams

m Interactions among actors (people/objects) are
modeled by interaction diagrams.

m An interaction involve the exchange of messages
between two or more actors.

m There are two types of interaction diagrams:
v/ Sequence diagrams;
v’ Collaboration diagrams.

© 2004 John Mylopoulos Sequence and Collaboration Diagrams -- 2




Information Systems Analysis and Design CSC340

L

\ 2 The Nature of an Interaction

Enpl oyee Conpany

1..* *
Enpl oyee Enpl oyer

Assi gn(d: Dept)

Modeling the /

real world

Assi gn(development)—>

Q "
X .

: Enpl oyee | BM Conpany
Modeling the system

Assi gn(devel opnent)

: Enpl oyee II BM Conpany |
© 2004 John Mylopoulos Sequence and Collaboration Diagrams -- 3
Information Systems Analysis and Design CSC340
V. Sequence Diagrams

m Sequence diagrams describe in detail how actors use
use cases; they can also model external business
processes.

m Interactions consist of one or more messages.
Interactions may be synchronous, or asynchronous.

m Sequence diagrams defined during requirements
analysis should not:

v'include design objects;
v/ specify message signatures in any detail.
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V. The Basic Ildea
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\ 2 Example: Add a New Campaign
m Getting back to the use case “Add a new campaign”
O Add new
x canpai gn
St af f Cont act .
Operations/Messages
. Contact . Creative
Add new campaign :Staff [ Canpai an|[~ g af 1
v/ Find client by name  Sel ect (nnQ) .l
v" Create new campaign Isa eé\ltex:(q r)‘rCS
v Find creative staff member by - :
name I Assi gnManag
v' Assign campaign manager
When is o
an Ot?j ect Objects
active
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¥ Add New Campaign

m This describes a business process, no system involved.

O
X

St af f Cont act e

Add new
canpai gn

Contact: :dient :Canpaign :Creative
Add new campaign Staff St af f

v Get client details Getlnfo()] l

v' Create new campaign Se'\lle:ét)() i

v" Select staff members Assi anNenager >

v' Assign campaign manager 9 g % ’LH
© 2004 John Mylopoulos Sequence and Collaboration Diagrams -- 7
Information Systems Analysis and Design CSC340

\ 2 A More Realistic Example

New object Q

St af f : i . ;
Add new campaign contact: |_Qient % %
v Find client by name; Sel ect ( nmg v Ty
v' Create new campaign c; New( nm) »
v/ Assign creative staff Sel ect (¢) >
member to c; Assi gnManager () ’LH
v Assign campaign
manager; I nf or m( c) >
v" Inform the creative staff
person.

m This describes a business process involving two people
and three system objects.
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% An Even More Realistic Example
External objects
New objec g
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L4 Another Example: Print Shop
X :Printer :
QustonerE :PrinterE : P Queue
Lifeline PrintFile(file) Get St at us() Inactive
[ Ready?] Print () . Active
................... [ Busy')] i v

Put | nQueue _

Branching (FiTe) o
Qut OF Ser vi ce?] U
o Cal | Repai r :
End of lifeline — ;
“ a Ready(file) i
Ready(file) Get Next () !
X Asynchronous I:I
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V. Flow of Control
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Iteration

m [teration shown with an asterisk.
v Each staffMember will be selected in turn
v"Once selected, the CalculateBonus message will

be sent to the one currently selected

[

m There is only one loop! lteration
* Sel ect
Cal cul ate Staff Bonuses Cal cul at eBonus() .
| Description \ v
Start or

For Each Staff Menber . St af f Menber

Sel ect next Staff Menber
Cal cul ate Bonus for Staff
Menmber

D
=

I'[For each StaffMenbe
I Cal cul at eBonus()

]
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W Drawing Sequence Diagrams

m For a use case, identify participating actors.

m Imagine that there is a use case required by
Agate called Check Canpai gn Budget.

m Canpai gn has an Est i mat edCost attribute and
Advert has an Esti mat edCost attribute.

m The purpose of the use case is to check that the
total estimated cost of all the adverts is less than
that for the campaign as a whole.

m ...Which objects are involved here?
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\ Canpai gn and Advert
Canpai gn
O
Class diagram
showing
aggregation cont ai ns
v
*
Advert
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¥ The Canpai gn Class

Canpai gn

+Title; String

+Canpai gnSt art Dat e: Dat e
+Canpai gnFi ni shDat e: Dat e
+Est | mat edCost : Money
+Act ual Cost : aneé61
+Conpl eti onDat e: Dat e
+Dat ePai d: Dat e

- St af f Count: I nteger = 0

+Conpl et ed( Conpl et i onDat e: Dat e, Act ual Cost : Money)
+Set Fi ni shDat e( Fi ni shDat e: Dat )

+Recor dPaynent ( Dat ePai d: Dat e)

+Cost Di f f erence() : Money

+Get Canpai gnContri bution(): Money

+CheckBudget () : Money
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W The Advert Class

Advert

#Title: String

#Type: String

#Tar get Dat e: Dat e
#Conpl et edDat e: Dat e
#Est i mat edCost : Money

+Set Conpl et ed( Conpl et edDat e: Dat e=Today)
+CGetTitle():String

+Cet Type(): String

+Cet Target Date() : Dat e

+Cet Conpl et edDat e() : Dat e

+Cet Cost () : Money
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¥ Drawing a Sequence Diagram

m Where do we start?

m Select the relevant Canpai gn, probably using its
name.

m How we select it is something we leave for the design
phase:

v'it could be from a list box;
v'it could involve a separate window on the screen;
v it could involve some kind of index.

m These are design issues, which we shall leave for
now, although we should document them if the
customer expressed a preference at this stage.
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4 Creating a Sequence Diagram

Check Canpai gn Budget

[Description | : Canpai gn
Sel ect Canpai gn I Sel ect

We can also add in a Ret ur n

[ Canpai gn|| : Advert

Select(y T
|._______F§ei_u_r_n_______’_[|
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¥ cCreating a Sequence Diagram

m We then need to send a message to the Canpai gn
to check its budget.

Check Canpai gn Budget

[ Description . | I Sel ect()!: Caﬂpal an:Advert |
Sel ect Canpai gn Return
Check Budget | CheckBudget ()3
m Note there is no Ret ur n here. Where does control
go?
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v Creating a Sequence Diagram

Check Canpai gn Budget

[ Canpai qn! IlAdvert !

[Description |
Sel ect () |
Sel ect Canpai gn Retefjrg) >
Check Budget CheckBudget ()>£
For each Advert * et Cost ()

Cet Cost of Advert

m Note the * for iteration.

m We are assuming here that :Canpai gn knows about
all the Advert s that are associated with it because
of the aggregation association shown earlier.
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v Creating a Sequence Diagram

m What happens next?

Check Canpai gn Budget

[(Description | Sel ect () !: Canpai qn! IlAdvert !
Sel ect Canpai gn Return >

CheckBudget () _|
>4

Check Budget
For each Advert * et Cost ()
Get Cost of Advert >

Return Cost of Advert Ret urn

m Advert returns its cost, in this case the Est i mat edCost
of the Adver t

m Once all the Advert’ s costs have been fetched and
summed up, the total can be taken away from the
Esti mat edCost of the Canpai gn.
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\ 4 Creating a Sequence Diagram

Check Canpai gn Budget
[Description | [ Canpai qn! IlAdvert !

Sel ect
Sel ect Canpai gn Retefjrg) —
Check Budget CheckBudget ()

For each Advert
CGet Cost of Advert
Return Cost of Advert
Return (Estimted Cost  fW, . | Return .
- Cost of Adverts)

m Now Canpaign can return the difference between
estimated cost and actual cost.
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2
.  ..Back to Class Diagrams...

Advert

#Title : String
#Type : String
#TargetDate : Date
Conpl etedDate : Date
#Est | mat edCost : Money
#Act ual Cost : Mbney
+Set Conpl et ed( Conpl et edDat e: Dat e=Today)
+GetTitle () :String
+Cet Ty e( :String

+GetTar te () :Date
+Cet OonFI et edDate () :Date
+Cet Cos . Money

m We could add a new attribute to Advert called
Act ual Cost, set when Advert is completed.

m Now Get Cost () can return the Act ual Cost if it
exists, otherwise it uses Est i mat edCost ().
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¥ How to Use Sequence Diagrams

m In general, you may need several sequence
diagrams to describe a single use case.

m A use case may involve complex control logic;
sequence diagrams on the other hand should remain
easy to read and understand.

m For a complex use case, use several sequence

diagrams.
3%

|
(|
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A2 Collaboration Diagrams

m These diagrams are comparable to sequence
diagrams. In fact, you can map every sequence
diagram to an equivalent collaboration diagram and
vice versa.

m Collaboration diagrams show interactions without the
time dimension.

m Like sequence diagrams, collaboration diagrams are
intended to model scenaria; each scenario describes
a possible sequence of events and actions.

m Collaboration diagrams capture more directly the
interactions between actors and objects.
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¥ Select Courses to Teach
—
1. Informcourseli st)
. Professor : Admi ni strator

ose&urseu st') lz: *[for each professor]
4: Agr ee(cour seLi I nf or m( cour seLi st)
o)

Associ ateChai r
. Pr of essor

5: Updat e( courselLij st’

L

<entitys> <<entity>> <<entity>>
. _Courselnfo —> | _Coursedferingl —> |: Professorlnfo
6 *[For each course] 7: *[For each professor]

Updat e() Updat e()
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v Add a Course Offering

course options form
1: add a course

| | 2: display

3 select course offering d/
—_— —
—

: Professor ~ course form

5: get professor (professor id)
—

/4: add professor (professor id)

course
~~__ 6: add professor (professor)
— ~
\\\
—
T
T
—
T
~_
course offering
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W Additional Readings

m [Booch99] Booch, G. et al. The Unified Modeling Language
User Guide. Chapters 15, 18, 27. Addison-Wesley.

m [Fowler00] Fowler, M. UML Distilled: A Brief Guide to the
Standard Object Modelling Language. Chapter 5. Addison-
Wesley.
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