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Dagens agenda

* \VVad ar ett monster?

* Designmonster
— Att arbeta med designmonster

— Olika designmonstertyper
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Vad ar ett monster?
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Vad ar ett monster?

Monster ar generella I6sningar pa vanligt
forekommande problem.

For arkitektur: Alexander et al. 1977:

"Each pattern describes a problem which occurs over and over and
over again in our environment, and then describes the core of a
solution to that problem, in such a way that you can use this solution
a million times over, without ever doing it the same way twice.”
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Exempel: hissen

Clear Height Overhead

Last 5top Problem: | en byggnad med tva eller
| flera vaningar méaste besokare och
1 materiel effektivt och sakert kunna
forflyttas mellan de olika vaningarna.

S II I_ I - - . . P .

;_"& Losning: En hiss ar ett motoriserat
transportmedel fér personer eller
materiel mellan vaningsplan i

byggnader. Hissen ar inte en trappa.

It
Total Rise

split Level
e

First Stop
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activities where
peop\e meet

within earshot
of some s%gna\

A place to wait
(exempel fran Alexander
et al. (1977))

...in any office, or workshop, or public
service, or station, or clinic, where
people have to wait — Interchange (34),
Health Center (47), Small Services
without Red Tape (81), Office
Connections (82), it is essential to
provide a special place for waiting, and
doubly essential that this place not
have the sordid, enclosed, time-slowed
character of ordinary waiting rooms.
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Exempel fran Malmo universitet:
Game Design Patterns

Dahlskog (2014)

Table 21: Patterns for Super Mario Bros. grouped by theme part 1 [48].

Multiple gaps

Enemies
Enemy A single enemy
2-Horde Two enemies together
3-Horde Three enemies together
4-Horde Four enemies together
Roof Enemies underneath a hanging platform making
Mario bounce in the ceiling
Gaps
Gaps Single gap in the ground /platform

More than one gap with fixed platforms in between

Pipe valley
Empty valley
Enemy valley
Roof valley

Variable gaps Gap and platform width is variable
Gap enemy Enemies in the air above gaps
Pillar gap Pillar (pipes or blocks) are placed on platforms be-
tween gaps
Valleys
Valley A valley created by using vertically stacked blocks

or pipes but without Piranha plant(s)

A valley with pipes and Piranha plant(s)
A valley without enemies

A valley with enemies

A valley with enemies and a roof making Mario
bounce in the ceiling

Baldwin et al. (2017)

C. Pattern Detection

The evaluation of individuals is partly based on the detection
of the occurrence of the following fundamental design patterns
[2]: micro-patterns corrider, connector and room, though we
refer to room as chamber to avoid confusion with our previous
use of room. The pattern space is equivalent to what we refer
to as passable tile.

Figure 3 shows several sample expressions of those patterns
that may occur in the generated individuals. These are cham-
bers (a), corridors (b), and two types of connectors: joints (c
and d), and turns (e). Each detected pattern is assigned an
associated gualiry value between 0 and | as a measure of how
well it conforms to some desired control parameters. Detailed
descriptions for these patterns and quality metrics follow.

E= Sasiaiogetel n

(a) Chamber (b} Corridor  {c) Joint (d) Joint (&) Tum

Fig. 3: Examples of each micro-pattern detected by the gen-
erator: (a) the minimal chamber, (b) a three tile long corridor,
(c) a three-way joint (the central tile), (d) a four-way joint (the
central tile), (e) and a turn (the central tile).
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Monster i mjukvara

Monster for mjukvara dyker upp i samband med att
objekt-orienterad programmering vaxer fram, under
1980-talet och 1990-talet

— Design Patterns (the GoF book)
— Gamma et al. (Gang of Four — GoF) 1995
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Vad ar ett mjukvarumonster?

Gabriel 1996: Coplien 1996:

A three-part relation between:

- It solves a problem.

Context (ett sammanhang It is a proven concept.

System of forces (ett The solution is not obvious.

problem som maste - It describes a relationship.
atgardas)

Software configuration
which resolves the forces
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Olika typer av monster

Analys-monster
Beskriver koncept som ar
viktiga for att modellera
krav.

Design-monster
Beskriver struktur och
interaktion mellan mindre
komponenter i koden.

Arkitekturiella monster
Beskriver hur de storre
komponenterna i ett system
ar strukturerade i forhallande
till varandra.

Anti-monster

Hur man inte bor gora —
|0sningar som visat sig vara
olampliga pa olika satt.
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Analysmonster: Transaction

comprises B

TransactionLineltem

transactionLineNumber

Forsaljning:

SalesOrder SalesOrderlineltem
orderNumber orderLineNumber

. . Transaction
orderDate orderLineQuantity

transact!onNumber

orderTotalValue  orderLinevalue Uanseoi0z gt
u pdateO rderTotaIVaIue() updateTransactionTotal ()

Frakt, Betalning, ...

*

transactionLineQuantity
transactionLineValue
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Arkitekturiella monster: MVC

Model — View — Controller

Ett klassiskt monster for att separera data,
presentation och affarslogik.

- T T 0= Controller
/

[
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Arkitekturiella monster: ECB

Entity — Control — Boundary

Annu ett monster for att separera data,
interaktionsobjekt och affarslogik.

- = ) W o
llllllllllllllllllllllllll
entity 2
rrrrrrrrrrrrrr 2z controller 2 \ [ )
entit

[
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Designmonster

r MALMO
ll UNIVERSITET



Designmonster

Ett designmoOnster ar en beskrivning av hur en viss typ av
problem kan losas pa en mer abstrakt niva.

Ett designmonster innehaller inte fardig kod. Klasserna
som beskrivs i designmodnstret maste implementeras i det
aktuella systemet.

Ska inte forvaxlas med ramverk (framework). Ett ramverk
ar ett implementerat system som i sig kan anvanda ett
antal designmonster.
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Designmonster

Viktiga principer for designmonster som vi redan stott pa:
— Abstraktion (arv, polymorfism, etc)
- Inkapsling (metoder som paverkar det egna objektet)
— Information hiding (gom detaljer for omvariden)
- Cohesion (gor fa, men ratt, saker)

— Coupling (relationer mellan moduler/klasser)
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Designmonster

Designmonster beskrivs strukturerat. Mallarna for dessa varierar

lite beroende pa varifran de kommer. Generellt bor en beskrivning
av ett monster innehalla:

Namn
Problembeskrivning
Kontext
Krafter/Forces

Losning

[
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Hur valjer man monster eller vet om
det finns ett lampligt monster?

* Kann till monster eller vet var du hittar dem
* Erfarenhet av att kanna igen problem

* Kunna overvaga fordelar och nackdelar med ett monster —
finns det en enklare I16sning?

* Vilka konsekvenser far valt monster?

* Fungerar I6sningen med det sprak och omgivning du har?
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For- och nackdelar med designmonster

+ Stoder ateranvandning

+ Definierar beprovade
|O6sningar pa vanliga problem

+ Ateruppfinner inte hjulet och
diverse buggar

+ Produktivt, underhallbart
och utbyggbart

+ Latt att forsta for andra
utvecklare

- Ibland svart att hitta ett
lampligt monster

- Ar ett monster for
restriktivt? For omfattande?

- Fungerar monstret med
valt programmeringssprak?

- Finns det enklare
|0sningar?
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Olika typer av designmonster

Creational patterns — skapa instansobjekt
Structural patterns — design av klasser och relationer

Behavioural patterns — kommunikationsmonster mellan
objekt

Ursprung i GoF:s Software Patterns
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Creational Pattern: Singleton

Namn: Singleton

Problem: Sakerstalla att endast en instans av en klass skapas i ett system.

Kontext: Da en viss typ av objekt endast ska instansieras en gang i
systemet, men anvandas av olika delar av systemet.

Singleton

Haller koll pa den enda instansen av Singleton

- some _data : object

|
- unigue_instance : Singleton/

Privat konstruktor — endast atkomstbar

- Singleton()
+ get instance() : Singleton
+ set data(data : object)

+ do something()

-

via get_instance()

¥ Returnerar en referens till Singleton-instansen
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Creational Pattern: Builder

Namn: Builder
Problem: Forenkla skapandet av komplexa objekt

Kontext: Da skapandet av en viss typ av objekt ar sarskilt komplicerat och vi
vill separera skapandeprocessen fran den faktiska representationen av
objektet.

Director Builder ConcreteBuilder
> <
builder : Builder - -
buildPart() buildPart()
construct() o) getResult() : Product

<< create >>

Product .
MALMO
l l UNIVERSITET
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Structural Pattern: Facade

Namn: Facade

Problem: Erbjuda ett granssnitt till ett subsystem vilket forenklar

anvandningen av subsystemet.

Kontext: Forenkla anvandningen av ett subsystem i andra system.

Clien

Class2

VAN

Subsystam

Facade

- class 1 obj: Classl
- class 2 obj: Class2
- class 3 obj: Class3

Class3

+ metod1() : string
+ metod2(some data : int)

[
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Structural Pattern: Facade

Mathematics

-mathl : Matematik

-math2 : Mathematica
-math3 : Hisabati

~rapp : RandomAndPrettyPrint

Matematik

+add(int a, int b) : int
+subtract{int a, int b) : int
+multiplylint a, int b) : int
+divide(int a, int b) : int
+randomlint(int bound) : int

+printExpressioniint a, int b, char operation, int result)

+pluslint a, int b) : int
+minusiint a, int b) : int

Mathematica

+multiplicaminifint a, int b) : int

Hisabati

+mgawanyikolint a, int b) : int

RandomAndPrettyPrint

+getint(int bound, boolean random) : int

+printiint a, int b, char operation, int result)

MALMO
UNIVERSITET



Structural Pattern: Composite

Namn: Composite

Problem: Erbjuda samma granssnitt till individuella objekt och en samling av

objekt.

Kontext: | ett system anvands enstaka objekt och samling av objekt i liknande

Client Component
anOperation()
addComponent()
anOperation () is removeComponent()
polymorphically getChild()
redefined f
1
I \ [ l
Leaf / ‘\\ OtherLeaf Composite

1’4

N

componentCollection ¢

anOperation()

_d
anOperation()

L,
forall cin componentCoIIectioﬁ/’

c.anOperation()

anOperation()

,’| addComponent()

removeComponent()
getChild()

Collectionof
Component

object identifiers
MALMO
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Structural Pattern: Composite

UIComponent

-id : int

+getChildiint id) : UlComponent
+addComponent{UICompone nth
+removeComponent(UIComponent)
+draw{Graphics g, int x, int y)

A

UlCircle

UIRectangle

UlPanel

+draw(Craphics g, int ®, inty)

+drawi(Graphics g, int ®, inty)

-components : LinkedList<UICompone nt =

+getChildiint id) : UlPanel
+addComponentiUICompone nt)
+remaoveComponent(UIComponent)
+draw(Graphics g, int x, int y)

[
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Behavioural Pattern: Observer

Namn: Observer

Problem: Forandring i ett objekts tillstand ska meddelas till andra objekt.

Kontext: Da ett eller flera objekt ska notifieras da ett objekts tillstand

andras.
Observable Observer
-observers : List<Observer> OT +update(Observable, Object)
+addObserver(Observer) B A
+removeObserver(Observer) |
+notifyObservers(Observable, Object) P T T TS TS s ss s 1
1
I
Observerl Observer2

i

Subject

+update(Observable, Object)

+update(Observable, Object)

[
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Behavioural Pattern: State

Namn: State

Problem: Ett objekt ska ha olika beteende beroende pa objektets tillstand.

Kontext: Beroende pa objektets tillstand sa ger ett meddelande till

objektet olika beteende.

Context

State

operation()

operation()

T

ConcreteStateA

operation()

|

ConcreteStateB

operation()

[
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Slutligen
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Lasanvisningar

Object-Oriented Systems Analysis and Design Using UML

— 15 Designmonster
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