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e Communication !!!

— An empirical investigation of software architects showed that
about 25% of their time is spend communicating

« Talking to customers, developers, testers, users, ...

« For design we need a strong language to communicate
our design ideas

 UML: Unified Modeling Language
— A semi-precise language for overview of architecture and design



V4V UML in SWEA
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 We use the 20/80 rule
— 20% let you get away with 80% of the job

« Until we get to distribution we will only use

— Class diagrams Static aspects of design
— Sequence diagrams Dynamic aspects of design
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Class Diagram

Static aspect
"The code view”
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 Road map of design Class

Navigability

rtorface _ /
parkinnm'“aﬁ'm/ winterfacen
rd j A

winterfaces:

ParkingMachine | produce

« Take care no to overload ,,3
with detail... AN

\
ParkingMachinelmpl \

Realization/impl
5

Receiptimpl
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 All those detalls...

* Focus: Classes and
their relations.
— classes

« attributes
 methods

— relations
« generalization
e association

— multiplicity
— roles

eon) navigability

Class diagram

Order

dateReceived: Date[0..1]
isPrepaid: Boolean[1]
number: String [1]

price: Money

multiplicity

Customer

dispatch
close

association

‘\ constraint

\
\
\

name [1]
address [0..1]

getCreditRating(): String

generalization

true}

{if Order.customer.getCreditRating is
"poor" then Order.isPrepaid must be

class

role name

lineltems

* {ordered}

attributes

Corporate Customer

Personal Customer

operations

contactName

°| creditRating

creditLimit

Order Line

quantity: Integer
price: Money

billForMonth(Integer)
remind()

*

navigable

1

Product
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*
salesRep 0..1
Employee

creditCardNumber

{getCreditRating() == "poor"}
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 Association

PayStationHardware

— Casual, temporary | emertaces
o1 .
— Independent V T
PayStationlmpl | -————-] [ ;?;grtfgsi}; isluer

«interface» ) «interface»

« Aggregation
. Wh0|e/Part PayStation /;\/ RateStrategy v\\
— Dependent on g )

LinearRateStrategy ProgressiveRateStrategy
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 Notes allow us to add
useful but non-semantic
Information anywhere.

Drawing
draw() ~ <

~
~
~
~
~
~
~

~~._ | for each shape{

shape.draw();

}
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« UML should be used to express architecture/design

PayStationHardware

«interface»
Receipt

W 1 M %

«interface» 1
PayStation

PayStationlmpl | -——————| [

issuer

* ”You cannot draw that association because an interface
cannot contain an object reference to a receipt object.”

 Yes | can, | am the architect, god damn it!
— | dictate that all PayStation realizations must have it!
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Exam Note
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« Many of you will have to draw UML on the whiteboard!
 Arrows and direction matter! It is a language.

— “l have a yellow banana in my hand.” These are different
— "Hand have yellow | in my banana.”
— | see quite a lot of the last type of ‘sentences’ at exam &

« EXercise:

2

— What does this Aeroplane Wing
aero plane design ‘
express? )

— Why is it nonsense c<interfaces>

Engine | [ = JetEngine
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Sequence Diagram

Dynamic aspect
"The execution view”
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Behavior

. Sequence diagrams Participant (object)

— Describe a single scenario

sd BuyOp J /

o o
; . . parkingMachine :
] Im e /Ine ST A e ParkingMachinelmpl
| |
Okzj ickEvent | |
> |

pushBuyButton

create

-

recipt: Reciptimpl

/;7
* Exam p I e /YlTateDisp::m I
: B“y/t”"eﬁy' i

message S —
return L i \

self-call _ _ e
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« UML 2.0 may describe

Interaction frames

loops and conditional

careful :
Distributor

regular :
Distributor

:Messenger

statements. ot= ]

I l l
5 | i |
loop [for each line item] ‘ I I
| |
operator - alt [value >‘ ﬂ;1 0000] ‘ ' frame |
dispatch ‘ l |
i | |
--------------------- . I |
[else] ‘ I |
: dispatch | |
guard ‘ U |
| ! |
opt [needsConfirmation] I confirm | |
| | ]
| | |
| | |

* My advice: Do not A

overuselll
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v Playing around during design
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« Dynamics is the most important aspect of computing!
— Nice to play around

[ %l V-'sqﬂy(’&. (
L
} el Pugmant (vim) S
- valide &
e -2
| % !
f f
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Y Summary

AARHUS UNIVERSITET
« UML A visual language for architecture and design
« Class diagram Interfaces and classes / static
« Seqguence diagram Method calls / dynamic

« Train the syntax and semantics
— Will be required in mandatory for communication
— Will be required in oral exam for communication



