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Today:

* Questions?

* Let’s Talk Hierarchies and Histories (Pro)
* Last Weeks Exercises

* UML Overview:

 Class Diagram

* State Chart

: UML 2
* Sequence Diagram

* Examples

All diagrams are
from this book
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ABBILDUNG 14.45 Der Zustandsautomat aus der vorhergehenden Abbildung (ohne Transitionen)

Hierarchy
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ABBILDUNG 14.75 Betreten eines zusammengesetzten Zustands uber eine flache Historie
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Shallow History

ABBILDUNG 14.76 Betreten uber eine flache Historie: Der Baum zu Abbildung 14.75



Deep History

Beispiel tiefe Historie)

4 Z 2\
-
A o~ < B
-

@

ABBILDUNG 14.77 Betreten eines zusammengesetzten Zustands Uber eine tiefe Historie
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O nicht aktiv

ABBILDUNG 14.78 Betreten Uber eine tiefe Historie: Der Baum zu Abbildung 14.77
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ABBILDUNG 14.79 Flache Historie
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ABBILDUNG 14.80 Tiefe Historie
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UML Overview

*Class Diagram
*State Chart
*Sequence Diagram



Feier

\l/ PN +anlass : St_ring
~1 +motto : String

unterhaltung | itermin - Date

besucher | *

Partyteilnehmer abbrechen()

name : String
wohnort : String
geburtsdatum : Date e
/betrunken : Boolean = false
~intus : Cocktail [1..7]
#begeistert : Begeisterung

+flirten () <
+tanzen ()
~trinke(in ¢ : Cocktail)

7~ ZAN -

—> Zutat

+menge : Int
+name : String
+verfallsdatum : Date

—
¢

Cocktail

name : String
zutaten : Zutat [1..7]

\ 1..*] produkt

Produktion
4

1 | produzent

Barmixer

+mixe(in z : Zutat [1..*], out c:Cocktail)

angestellter | 1

Gast < Gastgeber
1 T hektisch : Boolean = true
feiere() begruesse(in g : Gast)
verabschiede (in g . Gast)

treibeAn(in b : Barmixer)
raeumeAuf()

—

Class Diagram

ABBILDUNG 6.1 Elemente des Klassendiagramms

chef



Class Diagram Example

Buchhandlung

- name
- strasse
- hausnummer
- ort
- plz
- inhaber Rolle
+ ¢ffnen() ZAN
+ schliessen()
T angestellter
Verkaufer Autor
1.7
- personalnr
Rechnung - gehalt
- strasse + schreiben()
- rechnungsnr derstellt | - hausnummer
- rechnungsposten - ort 1 *
- datum * 11-plz i
- preissumme schreibt
+ verkaufen (in b: Buch) v .
+ erstellen() + beraten()
Buch
1
- fitel
Kunde verkauft - verlag
d - ISBN-Nr
- kundennr - jahr
- preis
+ Kaufen() 0..1 kauft p
+ reklamieren()

ABBILDUNG 6.3 Klassendiagramm Buchhandlung




State Chart

/

Fahrkartenautomat )
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ABBILDUNG 14.1 Eine Auswahl der Notationselemente des Zustandsautomats




State Chart Example

Stern

Protostern

do / verdichten

Fusion

[Sternmasse >
Chandrasekharsche Grenze] /
Wasserstoffbrennen Kern

[Sternmasse <=

Chandrasekharsche Grenze]

[Sternmasse

( Kern \ ==0,02 Ms ]

[Sternmasse
> 0,08 Ms ]

do / Wasserstoff [0,02

verbrennend masse

[Wasserstoff-
gehalt <= 1%] / Gasriese
kontrahieren (Planet)

I( Hille Katastrophe XY

)

Deuteriumfusion

Ms < Stern-
<=0,08 Ms]

[ Brauner Zwerg \ ( Kerninnerstes \

do [noch nicht ganz do / Wasserstoff
kalt] / abkihlen verbrennend

[Sternmasse auch
hoch] / Oberflachen-

temperatur senken R 1

ungelost
do / Wasserstoff
verbrennend \fé\ [ganz kalt]
4
Maximal
ausgedehnt

[Wasserstoffgehalt Keminnerstes
==0,01]/ Schalenbrennen

@2
[Sternmasse sehr

hoch] / Oberflachen-
temperatur senken

[3 Mg <= Sternmasse] /
- . Heliumbrennen und
I Ub l
efmese Wasserstoffbrennen

[Sternmasse < 1,4 Mg] /
Heliumbrennen und

und Zusammenfallen Wasserstofforenne f Weiller Zwerg \l
L do / abkuhlen J
[ziemlich
[hier geschieht kalt]
ein Wunder]
Schwarzes Loch
Schwarzer Zwerg
[noch
kalter]
[hier MNeutronenstern,
ebenso] Pulsar [1,4 Ms <= Sternmasse <3 Mg] / @
Heliumbrennen und
Wasserstoffbrennen

ABBILDUNG 14.2 Mdgliche Zustdnde eines Sterns




State Chart Example

Labyrinth )

. )( stehen

do/ Richtung wahlen

Richtung
ausgewahlt

a4 links )

[zurtick] /
umdrehen

\do/ links drehen/ [geradeaus]

[rechts]

[Ziel in Sicht] /

geradeaus zuruck \
90° K J Qo/ rechts drehed
gedreht 180°

rechts \

bol rechts drehenj

90°
gedreht

an Kreuzung /
stehen bleiben

zum Ziel gehen laufen
%/ am Ziel (" laufen
\_ do/ jubeln ) Qﬂo/ Weiterlaufey

ABBILDUNG 14.34 Ein Labyrinth von Kreuzungen




State Chart Cheat Sheet

® J\ /i\x ®
—. = o e o

ABBILDUNG 14.28 Die Notationen der verschiedenen Pseudozustande

Examples and more are found in the book from pp. 329 onwards.



Sequence Diagram

sd Bild aufhaengen )

:Person ‘Hammer ‘Nagel -Daumen Bild
| | | | |
| | [gerpde] | |

Floop )] | | | |
[ | [ |
[Nagel schlagen | | |
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nic schlagen | | |
Calt ) | i |
‘ X treffen >| | |
SO F————t- |
| | treffen | |
N | | | >: |
S [ ref _ |
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T T T T |
PPN ] I ] |
/ \ | ] | ]
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ABBILDUNG 15.8 Sequenzdiagramm mit Notationselementen




Sequence Diagram Example

sd Hausalarm )

‘Bewohner

Alarmsystem

aktivieren

aktivieren

alarmieren

deaktivieren

deaktivieren

Sensor

aktivieren
_ _ Zaktivieren _t.

Bewegung

alarmieren

erzeugen

beenden

ABBILDUNG 15.51 Nachrichten am Beispiel eines Hausalarmsystems




Draw a sequence diagram for the warehouseOnFire scenario of Figure 2-21. Include
the objects bob, alice, john, FRIEND, and instances of other classes you may need.
Draw only the first five message sends.

Scenario name

warehouseOnFire

Participating actor
instances

bob, alice:FieldOfficer

john:Dispatcher

Flow of events

1. Bob, driving down main street in his patrol car, notices smoke coming out

of a warehouse. His partner, Alice, activates the “Report Emergency”
function from her FRIEND laptop.

. Alice enters the address of the building, a brief description of its location

(i.e., northwest corner), and an emergency level. In addition to a fire unit,
she requests several paramedic units on the scene given that area appears
to be relatively busy. She confirms her input and waits for an
acknowledgment.

. John, the Dispatcher, is alerted to the emergency by a beep of his

workstation. He reviews the information submitted by Alice and
acknowledges the report. He allocates a fire unit and two paramedic units
to the Incident site and sends their estimated arrival time (ETA) to Alice.

4. Alice receives the acknowledgment and the ETA.

Figure 2-21 The warehouseOnFire scenario for the ReportEmergency use case.

From
Bernd Bruegge, Allen H. Dutoit

Object-Oriented Software Engineering Using UML, Patterns, and Java: Pearson New International Edition



Draw a sequence diagram for the warehouseOnFire scenario of Figure 2-21. Include
the objects bob, alice, john, FRIEND, and instances of other classes you may need.
Draw only the first five message sends.

Scenario name

warehouseOnFire

Participating actor
instances

bob, alice:FieldOfficer

john:Dispatcher

Flow of events

1. Bob, driving down main street in his patrol car, notices smoke coming out

of a warehouse. His partner, Alice, activates the “Regort Emergencx”

function from her FRIEND laBtOB.

. Alice enters the address of the building, a brief description of its location

(i.e., northwest corner), and an emergency level. In addition to a fire unit,
she requests several paramedic units on the scene given that area appears
to be relatively busy. She confirms her input and waits for an
acknowledgment.

. John, the Dispatcher, is alerted to the emergency by a beep of his

workstation. He reviews the information submitted by Alice and
acknowledges the report. He allocates a fire unit and two paramedic units
to the Incident site and sends their estimated arrival time (ETA) to Alice.

4. Alice receives the acknowledgment and the ETA.

Figure 2-21 The warehouseOnFire scenario for the ReportEmergency use case.

From
Bernd Bruegge, Allen H. Dutoit

Object-Oriented Software Engineering Using UML, Patterns, and Java: Pearson New International Edition
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Draw a sequence diagram for the warehouseOnFire scenario of Figure 2-21. Include
the objects bob, alice, john, FRIEND, and instances of other classes you may need.
Draw only the first five message sends.

Scenario name warehouseOnFire

Participating actor bob, alice:FieldOfficer

instances john:Dispatcher

Flow of events 1. Bob, driving down main street in his patrol car, notices smoke coming out

of a warehouse. His partner, Alice, activates the “Report Emergency”
function from her FRIEND laptop.

2. Alice enters the address of the building, a brief description of its location
(i.e., northwest corner), and an emergency level. In addition to a fire unit,
she requests several paramedic units on the scene given that area appears
to be relatively busy. She confirms her input and waits for an
acknowledgment.

3. John, the Dispatcher, is alerted to the emergency by a beep of his
workstation. He reviews the information submitted by Alice and
acknowledges the report. He allocates a fire unit and two paramedic units
to the Incident site and sends their estimated arrival time (ETA) to Alice.

4. Alice receives the acknowledgment and the ETA.

Alice fills out an
EmergencyForm

Figure 2-21 The warehouseOnFi re scenario for the ReportEmergency use case.

From
Bernd Bruegge, Allen H. Dutoit
Object-Oriented Software Engineering Using UML, Patterns, and Java: Pearson New International Edition
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Alice FRIEND

reportEmergency

i NEew EmergencyForm
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Alice

FRIEND

reportEmergency

specifyIncident

new

a
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request(fireTruckﬁparamedics)




Alice

reportEmergency

FRIEND

new

a

EmergencyForm

ki

specifyIncident

EmergencyForm

\ 4

request(fireTruckﬁparamedics)

v

CONFIRM
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Alice FRIEND John

reportkEmergency

i New EmergencyForm

o1 a
b EmergencyForm

specifyIncident

v

request(fireTruckﬁparamedics)

CONFIRM SendForm




Alice

FRIEND

reportkEmergency : Hew

EmergencyForm

o1 a
b EmergencyForm

specifyIncident

v

request(fireTruckﬁparamedics)

CONFIRM

SendForm

John

Acknowledge request

VV--------------------
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Alice
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reportkEmergency

specifyIncident

new

»
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b
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v
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v
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It is decided that the getTotalCost operation should be implemented by the object of class
Party asking an object of each class Food, Entertainer, Venue for the value of its cost
attribute, summing them and returning the result. Draw a sequence diagram that shows
this behaviour being invoked by an actor.

Party Food Entertainer Venue
Actor
getTotal i
[] COST > getCost =

" returnCost :

getCodt :
) i returnCost :

i getCost

) returnCost!

computeSumi

A

return
D‘ TotalCost




Steve Orders a Pizza

A drama in four scenarios

if not stated otherwise,
® “phone” refers to Steve's IP Phone
e “server” referes to the Call Relay Server

Scenario I variant A: Steve orders a pizza at the "Restaurante da Luigi",

© 0 1 O O v L0 N —

—_ e e e e e
RN = O

- Steve picks up the telephone receiver

. The phone establishes a connection with the server

. The phone produces a dial tone to signal that the connection was established.

. Steve uses the dial pad to enter the number of Luigi's Pizza Service

. The phone display shows the number digits as Steve types them in and transmits the digits to the server
- The connection to the companies network is established and Luigi's phone starts ringing

. The server reports the established connection back to the phone.

. The phone produces a repeating one second interval tone to signal that the peer is ringing.

. The server reports to the phone that Luigi has answered the call and that the talk line is now up.
. The phone stops the ring tone and starts to transmit / receive PCM data.

. Steve and %talk (Steve orders the pizza, etc).

. Steve hangs up.

. The phone asks the server to terminate the connection.

. The server terminates the connection and sends a confirmation to the phone.

. The phone closes the connection to the server.

. The display is cleared.

First, identify the participating components.
Then draw a sequence diagram for this Scenario.



Steve Sphone Sdialpad Sdisplay Server Lphone Luigi
pickUp
D > iconnect :
dial p : ! :-I:l :
< :connect:ok 5 " 5
entérNumber ; i
Number :L_ transmit .
Number ring ::J
connectionEstablished :
< ring pickUp [:l
—1startTo llne]:isUp
<«—ltransmit '
orderPiz?a
i a--];.-i'----k- ------- " ---------------------- I:I
hangUp order 1:22a.o :
> terminate :
Rl Cerminateiok T iTTTTTT T 'El
close erminate:o : :
« Connection :
clearDisplay > D



loop /

[NumberComplete]

Steve

enterDigit

Sdialpad

y

Sdisplay

display

Digit

T

Server

transmit

Digit
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