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Opfriskning (eksempel) |50
class Pos { /,7 \\

int x; Denne kode er ikke paen:

M

int y; Kun et teknisk eksempel,

} som opfrisking af nog!’%er‘
class PosName ({ Qegreber og teenkema /
String name;

Pos pos;

public PosName (String name, Pos pos) {
this.name = name;
this.pos = pos;

1}
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Opfriskning (eksempel) |5

class Test {

=
—
=

M

public static void main (String[] args) {

Pos posl =
posl.x = 1;
posl.y = 2;
Pos pos2 = posl;
pos2.x = 3;
pos2.y = 4;

PiSU (02362 22), L02

new Pos () ;

\

/Hvilke vaerdier har
posl.x, pos2.x,

posl.y 0g pos2.y

nar programmet nar her?
Og hvorfor?

- Se diskussion pa tavlen!/
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Opfriskning (eksempel) |57
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M

PosName posNamel = new PosName ("position 1", posl);

PosName posName2 new PosName ("position 2", pos2);

Pos[] posArray = new Pos[10];
for (int i = 0; i < posArray.length; i++) {

A 1] .x = 1i; £ i
posArray[i].x = 1 Det ville udigse en

posArray[i].y = 1; NullPointerException

posArray[l] = posl;

posArray[2] pos2;

PiSU (02362 22), L02



Opfriskning (eksempel)

‘ DTU Compute
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PosName posNamel = new PosName ("position 1", posl);

PosName posName2

Pos[] posArray = new Pos[10];

new PosName ("position 2", pos2);

for (int i = 0; i < posArray.length; i++) {

new Pos () ;

posArray[i]
posArray[i] .x = 1i;

X
posArrayl[i] .y = i;

e ——

p
Hvordan ville

vaerdierne se ud her?

posArray[l] = posl;
posArray[2] = pos2;

PiSU (02362 22), L02

> Se diskussion pa

\
tavien! )




Model View Controller (MVC)
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Monopoly |‘
*

Model

Space
% 1 pos
RealEstate <

A\

Player

.
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MVC

spgrger om
modellens
tilstand

v

lew

Repraesentationen af
modellen og bruger
interaktioner

¢, informerer

funktioner pa den

N

opseetter og
selekterer

\
\

/
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/ om informerer om
,’ a&ndringer brugerens
/ \ interaktioner
Model /Controller
<€
Domaenemodel og nogle | modificerer /Endrer i modelinstans

og kalder funktioner

o

~

J
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Eksempel: Observer

DTU Compute
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Structure
Subject x| Observer
attach(Observer) observers | update()
detach(Observer) A
notify()
\
7\ \/notify(){ h
forall o:observers
0.update()
; %
ConcrSub | ConcrObs
state: State <—
getstate() subject update()
setState(State)

PiSU (02362 22), L02
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m File Edit View Mavigate Code Analyze Refactor Build Run TJools VCS Window DB Mavigator Help roborally [C:\Users\ekki\ldeaProjects\PiSD-f21\test\roborally] - GameCeontrollerjava = O ®

i

roborally  src - main @ java dk  dtu  compute  se  pisd  roborally  contreller '€ GameController “~ StartRoboRally + [ - I 18 K HQ

11

= % — € GameControllerjava

g Project = )
g ~ g roborally C:\Users\ekki\|deaProjects\PiSD-f21\test\roborally private void continuePrograms() { 542 A v =
L > idea do { §
~ ~ [ sre executeNextStep(); E
£ ~ main } while (board.getPhase() == Phase.ACTIVATION && !board.isStepMode()); =
E v java }'
e A dk.dtu.compute.se.pisd —-|m
a b designpatterns.chserver /] Kxx: w2 g
~ [ roborally private void executeNextStep() { _ i
~ controller

Player currentPlayer = board.getCurrentPlayer();
> & AppController

if (board.getPhase() == Phase.ACTIVATION && currentPlayer != null) {

int step = board.getStep();

i :::EI if (step »= 0 && step < Player.NO_REGISTERS) { -
> @ BoardView CommandCard card = currentPlayer.getProgramField(step).getCard(); —
> & CardFieldView if (card !'= null) { |
> € PlayersView Command command = card.command;
> @ PlayerView executeCommand(currentPlayer, command); —
* '€ RoboRallyMenuBar I
> @ SpaceView int nextPlayerNumber = board.getPlayerNumber(currentPlayer) + 1; —
> (T ViewObserver if (nextPlayerNumber < board.getPlayersNumber()) { =

» (" RoboRally board.setCurrentPlayer(board.getPlayer(nextPlayerNumber)); B

» (€ StartRoboRally } else { k|

= LICENSE step++;

iits overview.htm if (step < Player.NO_REGISTERS) {

> I resources makeProgramFieldsVisible(step);

VW test board.setStep(step);

v M java board.setCurrentPlayer(board.getPlayer( i 8)); =

B dk.dtu.compute.se.pisd.roborally.controller 1 else { =
> © GameControllerTest startProgramningPhase();
> target }
pom.xml } _
u roborally.iml T etse {

> Il External Libraries ) ‘ ‘ —

! this s/

© Scratches and Consoles !
assert false;

+
} else {

! +h hould not hannen
this should notT happen

Structure

assert false;

#* Favorites

F

P Run  ETODO O Problems 4 Debug B Terminal U DB Execution Console  “S Build
Build completed successfully in 9 sec, 493 ms (8 minutes ago)

Wl Event Log
RLF UTF-8 4spaces @

m|

PiSU (02362 f22), L02 10



Nu starter vi forfra igen
med analysen eller "hvad”
softwaren skal gare!

DTU Compute
Department of Applied Mathematics and Computer Science
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Flx+Ax)= Z x) 800
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Motivation (fra LO1) | S

| M

Analysen drejer sig kun om
HVAD (engl. WHAT) softwaren skal gare
(ud fra brugerens synsvinkel)

Analysen siger ikke noget om
HVORDAN (engl. HOW) softwaren skal
realiseres og implementeres

PiSU (02362 22), L02 12



Co-evolution (fra LO1)

-
“Hvad” skal

softwaren

\g@re’?

PiSU (02362 f22), L02

~

‘ OTU Compute iU
1 b)) \
Hvordan” er
softwaren
i 2
\reallseret . y
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‘ DTU Compute

1. Motivation

M

Inden man kan implementere et stykke software er
man ngdt til af finde ud af hvad selve software skal
gare og formulere det fra brugerens synsvinkel:

= Hvilke brugere er der?
= Hvilke begreber (engl. concepts) spiller en rolle
= Hvordan haenger begreberne sammen?

= Hvilke funktioner (use-cases/aktiviteter) er der?
Hvad indebaerer de og hvornar kan man
gennemfgre dem?

f
| vores projekt er det mest @

alt: RoboRa\\y’s regler

PiSU (02362 22), L02 14
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‘ DTU Compute

Hvordan gegre man det

= Find skriftig dokumentation om omradet (domaenet)
og skriv det ud

= Marker alle begreber som synes relevante
= Tal med nogle eksperter fra domaenet

= Diskuter indbyrdes og saml informationerne op og
strukturer den

PiSU (02362 22), L02 15



‘ DTU Compute

Hvordan gegre man det

M

= For at samle informationerne op give dem struktur:
- Taksonomi: liste af begreber (ord)

- Glossar: Beskrivelse af begreber deres egenskaber
og hvordan de forholder sig til hinanden

- Domanemodel: Begreber, deres attributter og
deres relation repraesenteret som klassediagram og
beskrivelse af aktiviteter og begrebernes tilstande
(aktivitets- og tilstandsdiagrammer)

noget med
(endnu). T&NK

deres relation!

Disse diagram har ikke

programmeri?
kun pa begrep

PiSU (02362 22), L02 16
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P Il & Resource - APetriNetEditorin15MinutesExamples/simple. petrinets_diagram - Eclipse SDK

File Edit Diagram Mavigate Search Project Run  Window Help
N MEIER S Rl TN R B koo |
§|Tahoma vlg V|B T A+ 8B~ - —- |0 -ghv o - E-OOv 20w - | 125% v o 5YN Repasita,, .
D:,Project Explorer &2 = B || [d] simple.petrinets_diagram 3 =08
»
= <}===> = Palette
- - - % Select
[=-1=F APetriNetEditarInlSMinukesExamples & =
\=| simple.petrinets 4, £00m
@ simple. petrinets_diagram =2 Note T
1= SE2-ExampleProject [integration/test/tru t1 <4 ArC
1= SE2-Test < Transition
<= Place
4 Token
!
o t2
44 | L E,Tasks B consale | E praperties &2 |E|:=:D ¥ =0
O ) = [=B L
oZ Outline £2 = |i| = B 4 transition t2
Core Property Walue
Marmne o= g2
Appearance
a4

PiSU (02362 f22), L02



Petrinet

PiSU (02362 f22), L02
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T ri n ‘ DTU Compute

= Eksempler
= Taksonomi (pa tavlen)

= Model (pa tavlen)

PiSU (02362 22), L02 19



DTU Compute DTU
Model (Meta Model) | - =
PetriNet
‘ context Arc inv:
( self.source.oclIsKindOf(Place) and
‘* self.target.oclIsKindOf(Transition) )
or
ObjECl" ( self.source.oclIsKindOf(Transition)
and
A self.target.oclIsKindOf(Place) )
1 source
<
Node Arc

<
A 1 target

Transition Place ¥ Token

Meta model for Petri nets

PiSU (02362 22), L02 20



DTU Compute DTU
Model (Meta Model) | - =
PetriNet
‘ context Arc inv:
( self.source.oclIsKindOf(Place) and
‘* self.target.oclIsKindOf(Transition) )

or
ObjECZ" (' self.source.oclIsKindOf(Transition)

and
A self.target.oclIsKindOf(Place) )
1 source
<
Node Arc

<
A 1 target

Transition Place ¥ Token

PiSU (02362 22), L02 21



DTU Compute DTU
Syntaks (abstrakt and konkret) | | =
:Petrinet
. source target
ggalf:iile/ :Transition [<—:Arc —>| :Place
syntax

target source
abstract syntax

(as an UML object
:Arc diagram) :Arc
\I/SOUI'CE target !
target source
:Token :Place <— :Arc —>{ :Transition

PiSU (02362 22), L02 22



GMF

GMF = Teknolog
editorer (men ikke re

til automatisk generering af
levant i detie kursus)!

)

—
—
=

M

PetriNet

% sour
éé targel

Arc

Transition
Place
Arc
Token
lgenerate an
editor
:Token

PiSU (02362 22), L02

Transition Place k— Token
X
:Petrinet
urce target
u :Transitior{o :Arc § :Place
Atarget sourcA
— :Arc :Arc
V source targe!
rget sougge .
— :Place é :Arc é :Transition

23



Resultat
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& Resource - APetriNetE ditorIn15MinutesExamples/simple. petrinets_diagram - Eclipse SDK

File Edit Diagram Mavigate Search Project Run  Window Help
N MEIER S Rl TN R L
§|Tahoma vlg V|B T A+ 8B~ - —- |0 -ghv o - E-OOv 20w - | 125% v o 5YN Repasita,, .
D:,Project Explorer &2 = B || [d] simple.petrinets_diagram 3 =08
»
= <}===> = Palette
- - - % Select
[=-1=F APetriNetEditarInlSMinukesExamples & =
\=| simple.petrinets 4, £00m
@ simple. petrinets_diagram =2 Note T
1= SE2-ExampleProject [integration/test/tru t1 <4 ArC
1= SE2-Test < Transition
<= Place
4 Token
!
o t2
44 | L E,Tasks B consale | E praperties &2 |E|:=:D ¥ =0
O ) = [=B L
oZ Outline £2 = |i| = B 4 transition t2
Core Property Walue
Marmne o= g2
Appearance
a4

PiSU (02362 f22), L02
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3. Eksempel: RoboRally |7

M

Vi gennemgar processen med hjeelp af udtraek af
vores RoboRally-projekt

1. Find beskrivelsen af RoboRally frem (se
projektslides og iszer links til RoboRally’s regler)
2. Taksonomi Det springer Vi over her,
— men det kan gerne vaere
ken del af jeres rapport

4. Modeller (klassediagrammer, tilstandsdiagrammer,
aktivitetsdiagrammer)

w

PiSU (02362 22), L02
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DTU Compute

M

Livscyklus af udvalgte objekter |

Vi starter med livscyklus af udvalgte objekter, da de er
typisk nemmere og taetter pa klassediagrammet:

= spil
= spiller ( == robot ?)
= felt
= kort
|
- yeere et
K\; kiisk kunne nogle af de dqe;:\a\;t\?:\\edte(e\\er de kan
2 i klassedla - Ltter.
a“ﬂgm aaf‘fkr\\iz?: ra‘f objektets andre attribu
afleaes

PiSU (02362 22), L02 27




Aktiviteter

‘ Department of

—
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M

Vi diskuterer udtraek af nogle udvalgte aktiviteter:

PiSU (02362 f22), L02

K’

Diskussion i grupper og pa

tavien; Vi bruger

L
akt'\v'\tetsd'\agrammer (UM

kact'\v'\ty diagrams) til det

_/

_/

iteter; 09 aktiviteter

. idelgbende
re 0gsa S\_de
‘r(naera‘dkgndre aktiviteter )

28
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M

Analysen

‘ DTU Compute

Ud over taksonomien og diagrammerne, skal analysen
ogsa indeholde

= Tekst som beskriver diagrammerne

= Diskussion af krav, som ikke er beskrevet igennem
taksonomien og diagrammerne (ikke-funktionelle
Krav):
= brugbarhed
= performance
= vedligeholdbarhed

= GUI

kort (udover ™
s fra jer)-

PiSU (02362 22), L02 30
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M

http://www2.compute.dtu.dk/courses/02362/f22/opgaver/VV02/

TBemaerk at opgave Al beskrivej
Lsammen med opgave V2!

Detaljerede analyse/konceptuelle modeller til
RoboRally (afleveringsopgave):

= Taksonomi (tilstandsbegreber / aktionsbegreber)
= Klassediagrammer Ee er forst pakraevet med

aflevering A2: Projektdeﬂnition

» Tilstandsdiagrammer til relevante klasser (frivilligt)
= Aktivitetsdiagrammer til relevante aktiviteter (frivilligt)

PiSU (02362 f22), L02 31



RoboRally 1.1.0 - 7?77

DTU Compute

Ekkart Kindler
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m File Edit View Mavigate Code Analyze Refactor Build Run TJools VCS Window DB Mavigator Help

roborally  src - main

o Project «

@

=

o

L] b idea

_ ~ src

o

E e main

2

= ~ Java

@

[=]

a >
~

—

java  dk  dtu  compute  se  pisd

11

s dk.dtu.compute.se.pisd

designpatterns.chserver
roborally

controller
> & AppController

roberally  controller - '€ GameController

= % — € GameControllerjava

~ g roborally C:\Users\ekkit\|deaProjects\PiSD-f21\test\roborally

> GameController

>

p

>
>

H

model

view

£ BoardView

< CardFieldView

S PlayersView

£ PlayerView

€ RoboRallyMenuBar

€ SpaceView

WOW W W W v v

I ViewObserver
€' RoboRally

€' StartRoboRally
LICENSE

overview.html

> [UZ resources

~ test

v java

e dk.dtu.compute.se.pisd.roborally.controller

> €

b target
pom.xml

u roborally.iml

' GameControllerTest

> Il External Libraries

Structure

#* Favorites

» Run = TODO

[m

© Scratches and Consoles

© pProblems  # Debug B Terminal

Build completed successfully in 9 sec, 493 ms (8 minutes ago)

Up DB Execution Console

PiSU (02362 f22), L02

private void continvePrograms() {

do {
executeNextSt

ep();

«

roborally [C:\Users\ekki\ldeaProjects\PiSD-f21\test\roborally] - GameCeontrollerjava

StartRoboRally +

»

} while (board.getPhase() == Phase.ACTIVATION && !board.isStepMode());

[/ XXx: v2
private void executeNextStep() {

F

“ Build

Player currentPla

yer = board.getCurrentPlayer();

if (board.getPhase() == Phase.ACTIVATION && currentPlayer != null) {

int step = bo

ard.getStep();

if (step »= 0 && step < Player.NO_REGISTERS) {
CommandCard card = currentPlayer.getProgramField(step).getCard();

1= null) {
nd command = card.command;

executeCommand(currentPlayer, command);

if (card
Comma

+

int nextP

} else {
step+

LayerNumber = board.getPlayerNumber(currentPlayer) + 1;
if (nextPlayerNumber < board.getPlayersNumber()) {
board.setCurrentPlayer(board.getPlayer(nextPlayerNumber));

5

if (step < Player.NO_REGISTERS) {

m
b

akeProgramFieldsVisible(step);
oard.setStep(step);

board.setCurrentPlayer(board.getPlayer( i 8));

} els
s

+
T else {

! this si

e {

tartProgrammingPhase();

not happen

assert false;

+
} else {

! +h houl
this shoul

assert false;

d not hannen
a notT happen

1481

CRLF

€ Event Log
UTF-8 dspaces T @

pling z-uaaepy &

uanep 3

32



RoboRally 1.1.0 = 277

DTU Compute
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M

. File Edit View Mavigate Code Analyze Refactor Build Run Joels VCS Window DB Mavigator Help

roborally  src - main @ java dk  dtu  compute  se  pisd
G Project «
g roborally C
L idea
_ src
§ main
2
= java
s dk.dtu.compute.se.pisd
= designpatterns.chserver
roborally
controller
< AppController
> GameController
model
view
£ BoardView
< CardFieldView
S PlayersView
£ PlayerView
€ RoboRallyMenuBar
€ SpaceView
I ViewObserver
< RoboRally
© StartRoboRally
= LICENSE
i overview.html
TESOUrces
test
java
dk.dtu.compute.se.pisd.roborally.controller
£ GameControllerTest
target
pom.xml

Structure

* Favarites

> Run

[m

u roborally.iml
External Libraries
Scratches and Consoles

IZETODO @ Problems  # Debug  EH Terminal

Build completed successfully in 9 sec, 493 ms (8 minutes ago)

PiSU (02362 22), L02

roberally

U} DB Execution Console

roborall eControllerjava

£ GameController ~
W RoboRally

controller StartRoboRally +

Iboard.isStepMode());

- - . . rerever A
1
amField(step).getCard();

ber(currentPlayer) + 1;
mber()) {
r(nextPlayerNumber));

layer( i 0));

Player 1 | Player 2 | Player 3 Player 5
Program
Fwd Fwd Turn Left

Execute Current Register

Command Cards

Turn

Right Turn Left

Turn Left Fwd Turn Left

Phase: ACTIVATION, Player = Player 1, Step: 2

“\ Build
1481

> 5 G

O
K HQ
&
1 A v I
2
g
=
=
o
—m
=
2
g

€ Event Log
CRLF UTF-8 4spaces n @

33



Opgave V2 (til 15.2) |2

M

http://www2.compute.dtu.dk/courses/02362/f22/opgaver/V02/

| fik udleveret en enkel implementering af RoboRally-
spillet (som del af Opgave V1):

= Tilknyt knapperne (i viewer) til de rigtige metoder
| GameController

* Implementer robottens kommandoer
| GameController

= Tilfgj test til de ny-implementerede metoder i
GameController

allerede |

; opgaven 09
t klassen (dem Kal Flere detaljer om Pg

est findes der

ites . .
\.(Omme)r'“ran“:rr\ der skal tilfo)jes flere. \gsmngntat'\on
pisu (0234 | PrU9S” M
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