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AOSD via Use Cases

» lvar Jacobson - the one who first came with this idea in 2003

Jacobson, |., Ng, P.: Aspect-Oriented Software Development with Use Case
Addison Wesley Professional (2004), ISBN 0-321-26888-1.

Use-case modularity proble
Previously unsupported in analytical models and
/ / implementational environments
% E”‘f”“ EASILY representable with aspect-oriented progra
Customer | - solved by AOP programming language
Shop

Prebrané z https://sparxsystems.com/images/screenshots/UCLogin.gif

-moved to implementation level




Visual Paradigm for UML Co
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= 4. krok toku ZruSenie nauctovanej polozky
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Prebrané z Bc. Pavol Michalco: PRIPADY POUZITIA A TEMY V PRISTUPE THEME/DOC



https://jakubperdek-26e24f.gitlab.io/pdfs/applicationOfThemes.pdf

Peer Use Cases

PEER USE CASES: Use cases without binding between each other
-> independent of each other
-> can be processed in paralell

-> have an affect on shared/common entity

Separation of concerns can be problematic in peer/extension use cases

Collaboration diagrams:
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Collaboration diagram: Accounting the purc

e Y Collaboration diagram:
N i, IOIRHG_n Remove goods from warehouse o i TR .
_____ « hauttujnakup !
zdroj / \ radenie T - =
Tovar SpravaSkladu _ \ S
odstran() odstranTovar () ZdTOJ riadenie
vyhladaj () Tovar SpravaPredaja
vyhladaj () pridajNakup()
. . P " . . zvyseniePoctu() identifikaciaPolozky()
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Dynamically extending class

1. Declaring class Prototype-based
» class VerticePair { 2. InStantiating ClaSS

» constructor(x, ) . . .
(o Y var verticePair = new VerticePair(5, 6);

var newX = verticePair.x;
> this.y =y; console.log(newX); //newX //(or) //to prints n

>}

» this.x = X;

» getX() { return this.x; }

> getY() { retun this.y; } 3. Extending class dynami

>
} -possibly with new features... that can be then evolvedg.c'iep

VerticePair.prototype.checkPoint = function() { if (this.x > 2) { throw new Error(‘Coordinate X i

4, Using the extension

verticePair.checkPoint();




Test

> class VerticePair {

constructor(x, y) {
this.x = x;
this.y = y;

h

getX() { return this.x; }
gety() { return this.y; }

¥

var verticePair = new VerticePair(5, 6);
var newX = verticePair.x;
console.log(newX); //newX //to prints neuwX

VerticePair.prototype.checkPoint = function() { if (this.x > 2) { throw new Error( 'Coordinate X 1is greater!');} }

verticePair.checkPoint();

@ » Uncaught Error: Coordinate X is greater! VM266:17

at VerticePair.checkPoint (<anonymous>:17:73)
at <anonymous>:18:13



Dynamically extending obje

1. Declaring class

» class VerticePair {

» constructor(x, y) {
» this.x = x;
» this.y =y;
> }
» getX() { return this.x; }
» getY() { return this.y; }

>}

verticePair.checkPoint = function() { if (this.x > 2) { throw new Error('Coordinate X is

verticePair0.checkPoint();

verticePair.checkPoint();

-possibly with new features... that can be then evolved indepe

4. Using the extension

=

Dynamic Objec

2. Instantiating class

var verticePair = new VerticePair(5, 6);
var newX = verticePair.x;
console.log(newX); //newX //(or) //to print

var verticePairO = new VerticePair(1, 6);

3. Extending class dynami

Is it successfull? Is extension bound t



> class VerticePair {

constructor(x, y) {
this.x = x;
this.y = y;

h

getX() { return this.x; }
gety() { return this.y; }

¥

S class VerticePair { var verticePair = new VerticePair(5, 6);
var newX = verticePair.x;

console.log(newX); //newX //to prints newX
constructor(x, y) {
this.x = x; var verticePair@ = new VerticePair(l, 6);
this y Vs verticePair.checkPoint = function() { if (this.x > 2) { throw new Error('Coordinate X is greater!');} }
. ¥

} verticePair.checkPoint();

@ » Uncaught Error: Coordinate X is greater!
at verticePair.checkPoint (<anonymous>:17:63)
at <anonymous>:19:13

getX() { return this.x;
getY() { return this.y;

(-

¥

var verticePair = new VerticePair(5, 6);
var newX = verticePair.x;
console.log(newX); //newX //to prints newX

var verticePair® = new VerticePair(l, 6);

verticePair.checkPoint = function() { if (this.x > 2) { throw new Error('Coordinate X is greater!');} }
verticePair®.checkPoint();

verticePair.checkPoint();

@ » Uncaught TypeError: verticePair@.checkPoint is not a function
at <anonymous>:18:14

VM311:17

VM308:18




Peer Use Cases

PEER USE CASES: Use cases without binding between each other
-> independent of each other
-> can be processed in paralell

-> have an affect on shared/common entity

Separation of concerns can be problematic in peer/extension use cases

Collaboration diagrams:
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Collaboration diagram: Accounting the purc

e Y Collaboration diagram:
N i, IOIRHG_n Remove goods from warehouse o i TR .
_____ « hauttujnakup !
zdroj / \ radenie T - =
Tovar SpravaSkladu _ \ S
odstran() odstranTovar () ZdTOJ riadenie
vyhladaj () Tovar SpravaPredaja
vyhladaj () pridajNakup()
. . P " . . zvyseniePoctu() identifikaciaPolozky()
je z Bc. Pavol Michalco: PRIPADY POUZITIA ATEMY V PRISTUPE THEME/DOC znizeniePoctu() nauc;uipoll(c)?l;l-\()
Zrusrkfolozku



https://jakubperdek-26e24f.gitlab.io/pdfs/applicationOfThemes.pdf

Solution to Peer Use Cases:
Intertype Declaration

¥ adigm for UI\TL Community Edition [notfor commercial use]

-we create use case slice...

...containing only specifics for this
use case (Accounting the
purchase in Figure)

<<yuse case slice>>

Nauctuj nakup

it TR <<asped>>
4 Nauctuj nakup ) NauctuiNakup

7= SO T o Class Extensions

SpravaPredaja Tovar

Operations Operations
pridajNakup() zvwyseniePoctu()
identifikaciaPolozky() znizeniePoctu(
nauctujPolozku()
zrusPolozku()

droje z Bc. Pavol Michalco: PRIPADY POUZITIA A TEMY V PRISTUPE THEME/DOC



https://jakubperdek-26e24f.gitlab.io/pdfs/applicationOfThemes.pdf

Overlapping Problem in
Peer Use Cases

The functionality in form of vyhladaj() method is overlapping:

- . ~ o SRR et -~
odstrar tovar - === oOdstréfitovar % nauétuj naku <t ------ { nauttujnakup
‘ ~ z0o skladu ,, ‘h-_J_-f"
— A -

- e . s

P

- b ”~ ) -
‘ odstranitovar %, « nauttyjnakup !
\ zo skladu P e o Y o
~ Py i e o -
zdroj \ nadenie zdroj/ \ riadenie
Tovar SpravaSkIad.l Tovar Spravd’ redaja
odstran() odstranTovar () vyhladad pridajNeakup ()
: zvyseniePoctu() identifikaciaPolozky()
znizeniePoctul() nauctujPolozku()
zrusPolozku()

Sources from: Bc. Pavol Michalco: PRIPADY POUZITIA A TEMY V PRISTUPE THEME/DOC



https://jakubperdek-26e24f.gitlab.io/pdfs/applicationOfThemes.pdf

Solving Overlapping

Problem in Peer Use Cases

1. New use-case slice with handling of overlapping behaviour:

-this use case slice is connected with <<include>>

i adigm Tor DFTL'anrrnunlt:,- Edison [notfor commedcial use)

<o |Ee case gicess
Madctu nakup

L ﬂq:mth-:
HauctujNakup

SpravaPredaja

Class Extensions

=< |nchidess,

Qperations
pridajiakup()
identifikaciaPolozky()
nauctujPolozkul)
ZrusPolozku()

Towar

2=ise case gdicess

Operations
zvyseniePoctul)
ZnizeniePoctud)

<z (Peiudess

=< g case gicess

Odetran tovar 2o sklady
T “xagp et
£ %
) Dclstran tovar OdstranTovar
i zo shiaduy "

o T SR

Class Extensions

Vyhladaj tovar
s =< gspeds=
F LY
: Vyhladaj tovar : WhiadaiTovar
e Class Extenslons
- Tow ar
[E}peraunns - i
; vyhladaj()
vyhladajTovar(

SpravaWyhladavan...

Towar

Operations
odstranTovarn()

QOperations

odsiran()

<<include binding between use case slices

ISource from: Bc. Pavol Michalco: PRIPADY POUZITIA A TEMY V PRISTUPE THEME/DOC —



https://jakubperdek-26e24f.gitlab.io/pdfs/applicationOfThemes.pdf

2. Handling/defining in superior use case:

3. New non use-case slice with handling of overlapping behavio

NON USE CASE: domain representative
-provides access in one place to classes that are shared with many use case slices

-not containing aspects at all




ldentifying the execution place
of the extension of operation

' Necessary information s

STRUCTURAL CONTEXT BEHAVIORAL CONTEXT

-position of the extension of -point in execution flow where extension
operation in designed structure operation will extend the existing operatio

(package, class,...)
->called extension “ ->called joi
points in USE CASES points in

call Pokladna.zrusPol()
execution Pokladna.zrusPol()

A

Pri vykonani zrusPol() metody triedy Pokladna



Aspects And

WO 0D =] on LN s La [

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

Use Cases

... Example ...

package foo.Autentifikacia;

import app.veduci.SpravaOcenenia ;
import app.pokladnik.SpravaPredaja ;
import domain.tovar.Pokladna ;
import domain.tovar.Tovar ;

public aspect ARutentifikacia {
pointcut zmenaCenyCall ()

— -
~

”~
/ Autentifikacia \'
\

<<yse case dice>>
Autentifikacia

<<asped>>
Autentifikicia

W g am Pointcuts
zmenaCenyCall = call TovarzmenaCeny()
SpravaAutentifikicie | |c|ass Extensions
Operations
autentifikuj() SpravaOcenenia

Operations
zmenCenuTovaru() {before (<zmenaCenyCall>) autentifikaciaVeduceho}

SpravaPredaja

Operations
zrusPolozku() {around execution (Pokladna.zrusPol()) autentifikaciaVeduceho}

withincode (void SpravaOcenenia.zmenCenuTovaru())
&& call(void Tovar.zmenaCenvy()) ;

before () : zmenaCenyCall () ({
// kod autentifikacie wveduceho
}

void around ()

SpravaPredaja.zrusPolozku())

withincode (void

&& execution (void Pokladna.zrusPel()) {

// kod autentifikacie wveduceho
}

| Source from: Bc. Pavol Michalco: PRIPADY POUZITIA A TEMY V PRISTUPE THEME/DOC



https://jakubperdek-26e24f.gitlab.io/pdfs/applicationOfThemes.pdf

Details

<<yse case dice>>

CAN BE ALSO DEFINED IN INHERITED ASPECTS SEPARATELY

perations

enCenuTovaru() {hefore (<zmenaCenyCall>) autentifikaciaVeduceho}

Autentifikacia

I <<asped>>
(P Autentifikicia

W o ama Pointcuts

zmenaCenyCall = call TovarzmenaCeny()

SpravaAutentifikicie | |c|ass Extensions OVERCOME PARAME
Operations

autentifikuj SpravaOcen

SpravaPredaja

Operations

usPolozku() {around execution (Pokladna.zrusPol()) autentifikaciaVeduceho}




Themes in Analysis

Theme/Doc

» Themes in documentation (Theme/Doc), aspect-oriented analysis

» Do not identify themes for us

» Serves to identify and clarification in requirements of:
» basic and crosscutting (aspect) themes [IDENTIFICATION OF ASPECTS IN REQUIRE
» Relations between basic and crosscutting themes

» To visualize relations between themes and requirements in following views:

1. VIEW OF THEMES 2. CROSSCUTTING 3. INDIVIDUAL
AND RELATIONS THEMES VIEW VIEW




Operations With Themes
According to Requirements

Adding themes

Removing themes

Splitting themes
Aggregating themes
Postponing the requirements

Associating with the requirements

vV v v v v v Vv

Associating/Connecting with the theme




Processes Ongoing in Themes

Processes run in
» 1. Deciding about themes this order

» 2. Observing responsibility of themes Not strict[y

» 3. Planning of a design
: : separated




1. Deciding About Themes__~.. -

» Identification of themes in requirements

» How themes are connected (traced) with Rﬁ Body, ktore patria k pozadiu, sa pri P':'E”"'a"']

raf ickych objektov, ku ktur}rm patria, neposuvaju

» related (for particular theme) requirements
» Operating on themes and relations between them
pusun obraz ’/.

» Displayed as rhombus EDGES

- Connects only related themes

with related requirements SHARED REQUIREMENTS

GRAPH - in basic view are only - If conne
associations
HANED REQUIR

- If connected with no t




1. Deciding About Themes -

e Iterative approac
1. Determining initialization themes:

a) usually from use cases - each use case is usually one initialization theme

b) from requirements
Siobhan Clarke and Elisa Baniassad. 2005. Aspect-Oriented Analysis
and Design. Addison-Wesley Professional.

1. ldentification of key functionalities in requirements and treating them as themes
-if themes are not coherent then will be further decomposed (split)

2. Identification of all verbs in requirements and treating them as themes
-themes have to be aggregated / generalized
-possibility to solve automatically with program

3. Combination of previous two cases
-requirements are searched for signs of features, behaviour or con




e R1: Pre body sa evidujn ich stradnice a to, ¢i patria k pozadiu.

Exa m p le S Of . ]Ii rfctlalrzi zﬁsaiv?ﬁ mozné postvat, pricom sa posunii vietky objekty, z
Basic Diagrams
of Themes

e R5: Body, ktoré patria k pozadiu, sa pri postuvani grafickych objektov, ku

ktorym patria, neposuvajn.
Source: Aspekty v analyze a navrhu

- pristupy Theme a JPDD Poznamky k [ /
g

/v R5: Body, ktore patria k pozadiu, sa pri posuvani
prednaskam yA predmeltu ) rafickych objektov, ku ktorym patria, nepc:-suvajLJ
Aspektovo-onentovany VYVO]a

softvéru, Valentino Vrani¢, 2017 \

o> o > o

R: Application with configuration
variable computerOpponent set to
true should create computer
opponent

possibility to play
with computer
opponent

Battleship game




2. Decomposing/splitting themes that are too general

-especially in cases where the same theme is used for different things
such as in case of object removal that is split into:
erasing the drawn image or moving puzzle away to the drawer

3. Aggregating themes to simplify the graph (improve comprehensio

-from selected two or more themes we create new one in overview of themes with
relations between them and in crosscutting view

-in ]nd]V]dual view aggregated/grouped themes are displayed separat

4, Merging similar themes (themes which have the same purpose)

-mostly its caused due to synonyms that are extracted from requirements
Etc. same purpose: Register item to canvas, bind item to canvas

Etc. synonyms: change, modify

5. Deleting irrelevant themes (not characteristic for system)




Applying the Changes in Basi
Themes View

0
Zaznamenaj
RE zaeviduj-nakup
0 -3

zmen-mnozsivo
R10 uprav-cenu
o,
f 1
i L
\_ —_ _.-‘

gghource from: Bc. Pavol Michalco: PRIPADY POUZITIA A TEMY V PRISTUPE THEME/DOC lW

nadctuj

odstran-polozku



https://jakubperdek-26e24f.gitlab.io/pdfs/applicationOfThemes.pdf

ldentifying Themes - applying the
Changes in Basic Themes View

*we do not want to treat R11 requirement,

iource from: Bc. Pavol Michalco: PRIPADY POUZITIA A TEMY V PRISTUPE THEME/DOC



https://jakubperdek-26e24f.gitlab.io/pdfs/applicationOfThemes.pdf

Spllttlng themeS - Applymg the
Changes in Basic Themes View

0 -3

R11

&

R10 uprav-cenu i
gmource from: Bc. Pavol Michalco: PRIPADY POUZITIA A TEMY V PRISTUPE THEME/DOC lw



https://jakubperdek-26e24f.gitlab.io/pdfs/applicationOfThemes.pdf

Splitting Themes - applying the
Changes in Basic Themes View

rrrrr

f 1
] 1
| R11 |
[ '

_——

gource from: Bc. Pavol Michalco: PRIPADY POUZITIA A TEMY V PRISTUPE THEME/DOC lw
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Aggregating ThemeS = Applying the_

Changes in Basic Themes View

7
0 < nachadzaj

R11

odstran-polozku

R10

rrrrr

iource from: Bc. Pavol Michalco: PRIPADY POUZITIA A TEMY V PRISTUPE THEME/DOC We do not want to treat R11 requirement,

le



https://jakubperdek-26e24f.gitlab.io/pdfs/applicationOfThemes.pdf

Merging Similar Themes - appyy
Changes in Basic Themes View

gghource from: Bc. Pavol Michalco: PRIPADY POUZITIA A TEMY V PRISTUPE THEME/DOC l%



https://jakubperdek-26e24f.gitlab.io/pdfs/applicationOfThemes.pdf

Deleting Irrelevant Themes A

Applying the Changes in Basic Themes

gource from: Bc. Pavol Michalco: PRIPADY POUZITIA A TEMY V PRISTUPE THE'OC (ot for next development phases.
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Observing Responsibility
of Themes

» ldentification of crosscutting themes

» The content of one functionality which description crosscuts the description
of another functionality in particular requirement

Aspect is a theme which description in requirement
specification crosscuts another theme

Crosscutting place: requirements connected with more than one theme.

The need to find dominant theme for particular requirement
-this theme is aspect theme in coverage of the requirement amongst all the

Highlighting of Croscutting behaviour: with oriented connection.




o o o o
|ldentification of Crosscuttin
Siobhan Clark d Elisa Bani d. 2005. A t-Oriented Anal
Th e m es a]nod DZI;igné.\rAgd?snon-V:/Seasle?/nliics);zssional. PR ]

All of following rules must hold: Cannot decompose requiremen
its relation with other themes

» 1. Cannot decompose particular requirement to isolate themes and prevent sharin

» 2. Candidate theme is selected according to the dominance in coverage of the require
amongst all themes (because it crosscuts them)

» Checking of requirements if particular theme has information about its behaviour

» (for example authorization: particular business functionality should not have information if ri
verified)

From DOMINANT theme we create directed connections to other
» 3. Base theme activates aspect

» the behaviour of aspect is activated with behaviour in base theme
» 4. Activated and dominant theme is externally activated in multiple situations

» The need to have multiple situations to beneficially apply aspects




e R1: Pre body sa eviduju ich stradnice a to, ¢i patria k pozadiu.

Exa m p les e R2: Obraz musi byt mozZné posiivat, pricom sa posunn vsetky objekty, z
f B . ktorych pozostava.

D ° e R5: Body, ktoré patria k pozadiu, sa pri posuvani grafickych objektov, ku
] ag ra m S ktorym patria, nepostavaju.

of Themes

1. Cannot decompose particular
requirement to isolate themes
and prevent sharing /

Znehybni pozadie

R5 Cannot be decomposed [RE: Body, ktore patria k pozadiu, sa pri pusuvanij

grafickych objektov, ku ktorym patria, neposuvaju.

ource: Aspekty v analyze a navrhu \
pristupy Theme a JPDD Poznamky k @
rednaskam z predmetu

pektovo-orientovany vyvoja
ftvéru, Valentino Vranic¢, 2017

posun obraz



Examples of (= O
Crosscutting O

View

2. Candidate theme is selected according body I R1 :|
to the dominance in coverage of

the requirement amongst all themes @

Checking of requirements if particular ) ) .
theme ha rmation about its behaviour ‘ 4. Activated and dominant theme is

e R1: P D!]}, sa eviduji ich siradnice a to, & externally activated in Knultlp

znehybni pozadie

atria k pozadiu.

e R2: Obraz musi byt mozné postvat, pricom sa posuni vietky objekty, z

ktorych pozostava. Source: Aspekty v analyze a navrhu

-------- Information about behaviour ------ - pristupy Theme a JPDD Pozna
- ‘ prednaskam z predmetu Aspek
softvé

e R5: Body, ktoré patria k pnmﬂl, sa pri posuvani grafickych objektov, ku

Irtarvm natria nenasiTvya 111 2 Race thame acrtivatac acnact



Examples of Crosscutting

View a
(=)

posun obraz @

znehybni pozadie

Source: Aspekty v analyze a navrhu f body I R1 i
- pristupy Theme a JPDD Poznamky k

prednaskam z predmetu @ Oriented connections

B

between dominant
theme and affected
ones

Aspektovo-orientovany vyvoja
softveru, Valentino Vrani¢, 2017

The requirement that cannot be split/ remained shared
[All such requirement associated with more then on



Examples of crosscutting
view
possibility to play

with computer Battleship game
opponent

R: Application with configuration
variable computerOpponent set to
true should create computer
opponent




identifikuj-poloZku

nadétuj

zaznamenaj

zaeviduj-nakup

zaznamenaj identifikuj-poloZka

odstran-polozku

odstrafi-tovar ﬂ ﬂ

zmefi-mnoZstvo
R10 uprav-cenu
o
ﬂ pridaj aodstraf-tovar
N

zmef-mnoZstvo

.-__-..
)
sy
-
r——

zaeviduj-nakup

Source from: Bc. Pavol Michalco: PRIPADY POUZITIA

A TEMY V PRISTUPE THEME/DOC o [ ] ] ﬂ ‘ - | ﬂ

i,
i
iy
-
-
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Individual View

» Created in the end of analysis as preparation for design
» Overview of crosscutting themes for exactly one particular theme
» Contains:

» related requirements

» identified entities

» Individual views on related themes (in case of crosscutting view)
'

R8: Odstranenie poloZky musi
potvrdit vedici predaja svojou
autentifikaciou.

odstrafi-poloZka

autentifikacia

-~

R10: Upravit cenu tovaru v
centrdlnej databaze moZe iba
vedlci predaja, ktory svoju identitu
potvrdi autentifikaciou.

uprav-cena

Source from: Bc. Pavol Michalco: PRIPADY POUZITIA A TEMY V PRISTUPE THEME/DOC
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Example of Individual

R4

o
V] eW . related requirements

@ Obraz

body @ Bod
O =

ource: Aspekty v analyze a navrhu Individual views on
pristupy Theme a JPDD Poznamky k prednaskam z predmetu  related themes
pektovo-orientovany vyvoja softveru, Valentino Vranic, 2017  (in case of crosscutti

posun cbraz

znehybni pozadie




\ E



Themes in Design

Theme/Uml

As extension to Uml, similarly used primarily in design

For symmetric/asymmetric orientation

>
>
» Programming language independent
>

Crosscutting views are captured via parametrized packages (temple packages)




Principles

Kind of themes

Theme ' ’

» Each theme models one view on system .
Basic Cross

» Expressed with packages

Packages

. Composition of themes
» Specifies:

» The behaviour (UML sequence diagram)

» The structure (UML class diagram)

» Contains multiple views




Examples of basic

view

«theme»
body

Point

-X: int

-y: int

-background: Boolean
+setBackground(): void
+getBackground(): Boolean
+setX(x: int): void

+setY(y: int): void

+getX(): int

+getY(): int

Source: Aspekty v analyze a navrhu

- pristupy Theme a JPDD Poznamky k
rednaskam z predmetu
spektovo-orientovany vyvoja

ftvéru, Valentino Vranic¢, 2017

Static part - structure

«themex»
posun obraz

U

Picture

GObject

+move(dx: int, dy: int): void $1 N

Point

+move(dx: int, dy: int): void

+setX(x: int): void
+setY(y: int): void

sd Posunutie nbrazy

:Picture

move() > |

loop )

move()

Dynamic part - behaviour

'




«themen»

Paramet I Zed 2oy oo la’omwm

MovingClass

Packages e

sd Znehybnenie pnzadiy

o:MovingClass
moveOp() > |

opt
[lo.isStill()]

Source: Aspekty v analyze a navrhu

- pristupy Theme a JPDD Poznamky k
prednaskam z predmetu
Aspektovo-orientovany vyvoja
softvéru, Valentino Vranic, 2017




Examples of Composition

of Themes

Symmetric

«themes»

,Ll'hemeName{"GSys"}

Asymmetric
«themen «theme» |
znehybni pozadie| @ @~ ——
=_'_ MovingClass.moveOp(). MovingClass.isStill()> body
MovingClas
+moveOp(): A
p(): void ’
+isStill(): Boolean ,"
4
r

sd Znehybnenie pozadiy

/
0:MovingClass L — =~ “bind[<Point.set*(.),
moveOp( > Point.getBackground()>]

opt
[0.isStill()] [ _d°_mfveop(}

-4 match[name]

—_—

posun obraz |£-— "

Source: Aspekty v analy
- pristupy Theme a JPD
prednaskam z predmet
Aspektovo-orientova
softvéru, Valentino



Examples of Composition
of Crosscutting Themes

«themen» «theme»
znehybnipozade| @~ -—--————=——————————————— |
' <MovingClass.moveOp(). MovingClass.isStill()> body
MovingClass
+moveOp(): void !ﬁ
+isStill(): Boolean Y
s
sd Znehybnenie p-ozadiy J
i
0:MovingClass k- -=~" "bind[<Point.set*(..),

moveOp() > [ Point.getBackground()=]

opt
[l0.isStill()] / —“—""TWD"(}
ource: Aspekty v analyze a navrhu

pristupy Theme a JPDD Poznamky k
rednaskam z predmetu

pektovo-orientovany vyvoja i
ftvéru, Valentino Vranic¢, 2017




Examples of Composition
of Crosscutting Themes

<<theme=>>
Znehybni pozadie

MovingClass

+moveOp() : void
+isStill() : Boolean

O

Ob S
+moveObjOp() : void +scrollOp() : void

sd Znehybnenie pnzadiy

! :Sys
scroll >

:0Obj

o : MovingClass

—_n‘u:sqnllﬂpn

A‘rnr:r'-.lnertilll:uIni':lu:-[}'l

:ﬂv:mwmﬂpt}
4 pl)

[

>
opt

[lo.isStil()]

J

T

[

<<theme>>

=
<~ “bind[< Picture.move(..),
GObject. move(),
Point.set*(..),

Point.getBackground()=]

Source: Aspekty v a

Aspektovo-ori
softvéru, Val




Examples of Composition
of Crosscutting Themes

<<theme>>
PlayWithComputerOpponent

ApplicationCoreLogic

+ execute(opponent D: String, playerShips: int{],
boardManager: BoardManager|: AbstractPlayer

ComputerPlayer

| AbstractPlayer

+ ComputerPlayer(opponentlD: String,

playerShips: int[], boardManager: BoardManager)

sequence diagram: execute

‘ApplicationCorelLogic

. execute(opponentID, L
playerShips, boardManager) "

new ComputerPlayer(opponentD,
playerShips, boardManager)

alt

[Configuration.computerOpponent == true]

[Configuration.computerOpponent == false]

— — — —<<create>> — — — — — —

A\

computerPlayer
:ComputerPlayer

_do_instantiateOpponent(opponentlD,

playerShips, boardManager)

|
|
[
|
|
|
L
|
|
|
|
|
|
|
|
|
|

1
|
e - - == = A= - s e e s e e e e e ey T T T T2

<<theme>>
BattleshipGame

Bind[<Battleship.instantateOpponent{opponentlD, playerShip
ComputerPlayer.ComputerPlayer{opponentlD, playerSh



Aspect Application v1.0
Oriented
Change
Realization

main development

Source: Vranic, Valentino. (2010). | . .
Aspect-Oriented Change Realization App"cat'on v1.1




. customize Application v1.0
Application v1.0 g Client 1 Customization
T
|
ext[act
|
Y .
main deVelopment L
P @stomlzatnon Changes
/
1
|
Source: Vranic¢, Valentino. (2010). reaPpIy
Aspect-Oriented Change Realization :
\4

customize Application v1.1
Client 1 Customization

Application v1.1




Application v1.0

customize

N Application v1.0

main development

V

Application v1.1

customize

Client 1 Customization

extlract
|

\"4
@tomizatilon Cha@ q AS p e Ct S

reaiaply

Vv

> Application v1.1
Client 1 Customization

Source: Vranic, Valentino. (2010). Aspect-Oriente



customize Application v1.0
Client 1 Customization

T Aspect-oriented
main development w _’ Aspects # . .
change realization

customize Appllcatlon v1.1
Client 1 Customization

Application v1.0

Application v1.1

Source: Vranic, Valentino. (2010). Aspect-Oriented Chang




Examples From Tests




Systém pozostava z detekénych zariadeni reprezentovanych triedou Detector a regulacnych za-
riadeni reprezentovanych triedou Regulator. Kazdé detekéné zariadenie ma svoje ¢islo ulozené
v atribiite n. Ak identifikuje urciti udalost, detekéné zariadenie posle signal jednému z regula-
¢nych zariadeni zavolanim metdody act(int signal) tohto regula¢ného zariadenia vo svojej metody
regulate(), kde signal je identifikaéné ¢islo signalu. Ak sa ho dany signal tyka, regulac¢né zariadenie
vykona prislusnu akciu. Inak posle signal vSetkym regula¢nym zariadeniam, s ktorymi je spojené, Te S t
zavolanim ich metod act(int id).
Obéas sa niektoré detekéné zariadenie pokazi. Zabezpeéte, aby sa bezo zmien v triedach Detector

a Regulator signaly takého detekéného zariadenia ignorovali. Pre jednoduchost, mézete pokladat,
ze je ¢islo pokazeného zariadenia dané ako konsanta.

Prvky tried Detector a Regulator vyznamné z hladiska riesenia tilohy st sumarizované v nasle-
dujicom kadde:

public class Detector {
public int n;

public regulate() {

b Source: Valentino Vranic:
https://drive.google.com/drive/folders/1hSmlkd4p2texXMgXPrKjR15lj KIAmM
}
public class Regalator { 1. (2b) Uvedte prislusny analyticky model v notacii Theme/Doc v pohlade tém a vztahov (za-
public void act(int signal) { kladny pohlad). Transformujte tento pohlad do pohladu pretinajicich tém.
} 2. (3b) Uvedte prislusny navrhovy model v notacii Theme/UML. Mézete vyuzit jej rozsirenie o
nepriame vztahy z notéacie JPDD.

3. (5b) Uvedte kéd vysledného aspektu v jazyku AspectJ. Uplatnite pritom najvhodnejsi z
tychto aspektovo-orientovanych navrhovych vzorov: Worker Object Creation, Wormhole a Cuc-
koo’s Egg. Vysvetlite, ako je vzor uplatneny.




Systém pozostava z detekénych zariadeni reprezentovanych triedou Detector a regulacnych za-
riadeni reprezentovanych triedou Regulator. Kazdé detekéné zariadenie ma svoje ¢islo ulozené
v atribiite n. Ak identifikuje urciti udalost, detekéné zariadenie posle signal jednému z regula- Requirement
¢nych zariadeni zavolanim metody act(int signal) tohto regula¢ného zariadenia vo svojej metody
regulate(), kde signal je identifikaéné ¢islo signalu. Ak sa ho dany signal tyka, regulac¢né zariadenie
vykona prislusnu akciu. Inak posle signal vsetkym regula¢nym zarigdeniam, s ktoryml je spojene,
zavolanim ich metéd act(int id). Theme 1

Ob¢as sa niektoré detekéné zariadenie pokazi. Zabezpecte, aby sa bezo zmlenk triedach Detecto’
nalyl takého,detekéného zariadenia ignorovali, Pre jednoduchost, mozete pokladat,

a Regulator sig

Prvky tried Detector a F zieSenia lohy st sumarizované v nasle-

dujicom kaode:

public class Detector { Theme 2 crosscutting
public int n;

public regulate() {

b Source: Valentino Vranic:
https://drive.google.com/drive/folders/1hSmlkd4p2texXMgXPrKjR15lj KIAmM
}
public class Regalator { 1. (2b) Uvedte prislusny analyticky model v notacii Theme/Doc v pohlade tém a vztahov (za-
public void act(int signal) { kladny pohlad). Transformujte tento pohlad do pohladu pretinajucich tém.
} 2. (3b) Uvedte prislusny navrhovy model v notacii Theme/UML. Mézete vyuzit jej rozsirenie o
nepriame vztahy z notéacie JPDD.

3. (5b) Uvedte kéd vysledného aspektu v jazyku AspectJ. Uplatnite pritom najvhodnejsi z
tychto aspektovo-orientovanych navrhovych vzorov: Worker Object Creation, Wormhole a Cuc-
koo’s Egg. Vysvetlite, ako je vzor uplatneny.




Themes DOC

ignore signals ( R: The signals of a broken ] detectors and regulators
| detecting device will be ignored. |

@ > detectors and regulators

R: The signals of a broken
detecting device will be ignored.

Source: Valentino Vranic:
https://drive.google.com/drive/folders/1hSmlkd4p




«theme»
\gnoreSignals | |

<Sender.send(),Processor.process(int)>

Sender Processor

send() <>——— process(signal: int)

sd send J N

sender: Sender :Processor \\
| [ \
send() o | | \
. _do_send() : \
| \
< | \
| \
/ process(signal) | \pind[< Detector.regulate(),Regulator.act(int)>]
\
\
opt \
\
[Authority.status(sender)] \\
\
< N
_do_process(signal) «theme»
DetectorsAndRegulators

Source: Valentino Vranic:

1ThSmlkd4p2texXMgXPrKjR15ljKIAmMU5



https://drive.google.com/drive/folders/

public aspect IgnoreSignals {

Code

public class Detector {

pointcut regulations(Detector detector):
execution(void Detector.regulate()) && this(detector); // ca

public int n; pointcut activations(Regulator regulator, int signal):
public regulate() { call(void Regulator.act(int)) && this(regulator) && args(signal);
} pointcut activationsinRegulations(Regulator regulator, int signal, De

activations(regulator, signal) && cflow(regulations(detector)) // W

void around(Regulator regulator, int signal, Detector detector):

activationsinRegulations(regulator, signal, detector)) {
public class Regulator {

public void act(int signal) { if (Authority.status(detector))
proceed(regulator, signal, detector);

Source: Valentino Vranic:
https://drive.google.com/drive/folders/1hSmlkd4




1he space probe 1miormartion system 1S equipped with a communicatlon service the probe uses to
send messages to the control center on Earth and to receive commands from there. This service is
being activated by instantiating the corresponding class called CommService:

public class CommService {

public CommService() {
public void send(String message) {

That is, to send a message, one would first need to create a communication service object:

CommService commService = new CommService();
commService.send(”Houston, we have a problem.”);

To improve reliability, an additional communication service is being added to the space probe
information system. This service, represented by the CommServiceAdd class:

public class CommServiceAdd extends CommService {

Test
2018
/2019

Source: Valentino Vranic:
https://drive.google.com/drive/t
1ThSmlkd4p2texXMgXPrKjR15jkIAmM

1. (2b) Provide the corresponding analytic model in the Theme/Doc notation in the view of

themes and relationships (the basic view). Transform this view into the crosscutting theme view.

public CommServiceAdd() {

b 2. (3b) Provide the corresponding design model in the Theme/UML notation. You may use the
indirect relationships known from the JPDD notation.

public void send(String message) {

} 3. (6b) Provide the code of the corresponding aspect in the Aspect] programming language.

}

Explain your decision.

is to be activated if the original communication service fails. Provide an aspect-oriented solution
to this problem.

If appropriate, apply the Worker Object Creation, Wormhole, or Cuckoo’s Egg design pattern.



https://drive.google.com/drive/folders/

1he space probe 1miormartion system 1S equipped with a communicatlon service the probe uses to
send messages to the control center on Earth and to receive commands from there. This service is

being activated by instantiating the corresponding class called CommService:
public class CommService { . L, I e S t
Source: Valentino Vranic:
public ComnService() { https://drive.google.com/drive/folders/

. ThSmIkd4p2texXMgXPrKjR15ljkKIAmMUS 201 8

public void send(String message) {

/2019

That is, to send a message, one would first need to create a communication service object:

CommService commService = new CommService();
commService.send(”Houston, we have a problem.”);

Activate CommServiceAdd = Communication service

To improve reliability, an additional communication service is being added to the space probe
information system. This service, represented by tlt CommServiceAdd ':la.ss: \
ublic class CommServiceAdd extends CommService . . . . . . .
P t 1. (2b) Provide the corresponding analytic model in the Theme/Doc notation in the view of
Th 1 themes and relationships (the basic view). Transform this view into the crosscutting theme view.
public CommServiceAdd() { eme

b 2. (3b) Provide the corresponding design model in the Theme/UML notation. You may use the
indirect relationships known from the JPDD notation.

public void send(String message) {

} Theme 2 crosscuttin 3. (6b) Provide the code of the corresponding aspect in the Aspect] programming language.

) g If appropriate, apply the Worker Object Creation, Wormhole, or Cuckoo’s Egg design pattern.

‘ ‘ Explain your decision.

{ |
is to be activated if the original communication service fails. Provide an aspect-oriented solution -
e Problem =r
S



https://drive.google.com/drive/folders/

Themes DOC

—

- - L . R: An additional communication service is to be activated
activate additional communication service . . _— . R
if the original communication service fails.

space probe communication system

activate additional communication service > space probe communication system

R: An additional communication service is to be activated
if the original communication service fails.

Source: Valentino Vranic:
https://drive.google.com/drive/folders/1hSmlkd4p2texXMq




«themen»
ActivateAdditionalCommunicationService

Themes UML

NewService

+«constructor» NewService()

QldSevice

D +«constructor» OldService()

sd OldService J

. «create» OldService() > -
————————————— service :

OldService

_do_OldService()

alt

[oldService.isActive()]

[not oldService.isActive()]

service = newService Iﬁ

AN

- —> newService : NewService

«theme»
SpaceProbeCommunicationSystem

/
/
/ bind[<CommService.CommService(), CommServiceAdd.CommServiceAdd()>]

Source: Valentino Vrani¢:
https://drive.google.com/drive/
folders/1hSmlkd4p2texXMgXPrKjR15jkIAm



https://drive.google.com/drive/

C d public aspect ActivateAdditionalCommService {
0 e CommService around(): execution(void Com
CommService commService = proceed();

public class CommService {

public CommService() { if (commService.isActive())
} return commService;
public void send(String message) { else
|}3ublic bool isActive() { return new CommServiceAdd();
] }
3 3

public class CommServiceAdd extends CommService {

public CommServiceAdd() { ApplicatiOn Of
3

public void send(String message) { CUCkOO’S egg p
3

Source: Valentino Vranic:
https://drive.google.com/drive/folders/1hSmlkd4p2t




Do bankového systému je potrebné zaviest biznis pravidlo, Ze sa pre bankové transakcie s hodno-

tou nad 10 000 eur vyzaduje dodato¢né schvalenie zo strany manazmentu. Potrebné je zabezpecit,

Te S t aby manazment mohol tieto transakcie dostavat na postupné schvalovanie, ktoré nemusi prebehnut
bezprostredne po zadani transakcie.

2 Transakcia sa realizuje volanim metddy makeTransaction():
O 1 ; public class BankingSystem {
public void makeTransaction(BankEntity source, BankEntity target,
int amount, Currency currency) {
}
}

Akékolvek dalsie triedy naznacte do trovne, do akej je to nevyhnutné pre vyjadrenie rieSenia.
Samotny proces schvalovania nie je predmetom tlohy.

1. (2b) Uvedte prislusny analyticky model v notacii Theme/Doc v pohlade tém a vztahov (za-
kladny pohlad). Transformujte tento pohlad na pohlad pretinajacich tém.

2. (3b) Uvedte prislusny navrhovy model v notacii Theme/UML. Mézete vyuzit jej rozsirenie o

ource: Valentino Vranic: nepriame vztahy z notacie JPDD.

ttps://drive.google.com/

ive/folders/ 3. (5b) Uvedte kéd vysledného aspektu v jazyku AspectJ. Ak by to bolo vhodné, uplatnite
SmIKd4p2texXMqXPr pritom aspektovo-orientovany navrhovy vzor Worker Object Creation, Wormhole alebo Cuckoo’s
15jKIAmMUS Egg. Svoje rozhodnutie zdévodnite.



https://drive.google.com/drive/folders/
https://drive.google.com/drive/folders/

Test
2017
/2018

ource: Valentino Vranic:
ttps://drive.google.com/

ive/folders/
Smikd4p2texXMgXPr
15 KIAmMMUS

Theme 1

e

Do bankového systému je potrebné zaviest biznis pravidlo. Ze sa pre bankové transakcie s hodno-
tou nad 10 000 eur vyzaduje dodatoc¢né schvélenie zo strany manazmentu.,Potrebné je zabezpecit,
aby manazment mohol tieto t 'W Paf na postupné schvalovanie, lktoré nemusi prebehnit
bezprostredne po zadani transakcie:

. Transakcia sa realizuje volanim metody makeTra

public class BankingSystem { Theme 2 crosscutting

public void makeTransaction(BankEntity source, BankEntity target,
int amount, Currency currency) {

}

Akékolvek dalsie triedy naznaéte do tirovne, do akej je to nevyhnutné pre vyjadrenie rieSenia.
Samotny proces schvalovania nie je predmetom tlohy.

1. (2b) Uvedte prislusny analyticky model v notacii Theme/Doc v pohlade tém a vztahov (za-
kladny pohlad). Transformujte tento pohlad na pohlad pretinajicich tém.

2. (3b) Uvedte prislusny navrhovy model v notéacii Theme/UML. Mézete vyuzit jej rozsirenie o
nepriame vztahy z notacie JPDD.

3. (5b) Uvedte kéd vysledného aspektu v jazyku AspectJ. Ak by to bolo vhodné, uplatnite
pritom aspektovo-orientovany navrhovy vzor Worker Object Creation, Wormhole alebo Cuckoo’s
Egg. Svoje rozhodnutie zdovodnite.


https://drive.google.com/drive/folders/
https://drive.google.com/drive/folders/

= : R: Banking transactions with a value over 10 000 euros require additional ] .
additional transaction approval . banking system
approval by the bank's management J

additional transactW > banking system

E: Banking transactions with a value over 10 000 euros require additional J

approval by the bank's management

Source: Valentino Vranic:
https://drive.google.com/drive/folders/1hSmilkd4p2tex




Themes UML

«create»
——————————————————————— )I o:Runnable |
addToQueue(o) | |
e P < Ep

«theme»
Addlonalhepiovel ehriormer performsource, target, amount, currency), Authorizer.addToQueus(o)> _
Performer Authorizer
+perform(source:Participant, target:Participant, amount:int, currency:Currency) | — — — — — — — — — } addToQueue(o:Runnable) "
«heme»
f BankingSystem
!
/
m") run() { IN ’/hind[<Bankin95yslem.mkaTransactiun(soums, target, amount, currency), TransactionManager.addTransaction(o)>]
do_perform(source, target, amount, currency);
| | !
I I -
perform(source, target, amount, currency) | | - -
o > | -
-
alt [amount > 10000] : -
-
|
|
|
|

[ammunt <= 10000]

|

|

[

|

|

|

|

_do_perform(source, target, amount, currency) |

L L] o |
' T
! I
I I

Source: Valentino Vranic:
https://drive.google.com/drive/folders/1hSmikd4p2tex




Code

public class BankingSystem {

public void makeTransaction(BankEntity source, BankEntity target, int ammount, Currenc

3
3

public class TransactionManager {
public List<Object> transactionsToBeAuthorized;

TransactionManager getTransactionManager() {

3
void addTransaction(transaction) {
3
} Source: Valentino Vranic:

https://drive.google.com/drive/folders/1hSmlkd4p2te




public aspect TransactionAdditionalAuthorization {
// other arguments might have been captured, too, so that the authorizer could make a q
void around(int ammount): call(void BankingSystem.makeTransaction(..)) && args(®, *, a
if (transaction.getAmmount() < 10000)
proceed(ammount);
else {
TransactionManager.getTransactionManager().addTransaction(new Runnable() {

N

} Application of
} Proceed object pattern

public void run() {
proceed(ammount);

Source: Valentino Vranic:
https://drive.google.com/drive/folders/1hSmlkd4p2te




JPDD

Join Point Designation Diagrams

» To determine join points
» Graphical notation to expressed join points

» Query models in broader sense:

7V. Stricker, S. Hanenberg, and D. Stein. Designing Design Constriants in
the UML Using Join Point Designation Diagrams.
In Proc. of 47th Int. Conf. on Objects, Components, Models, and Patte
TOOLS EUROPE 2009, Zurich Switzerland, June/July 2009, Springer

» For activity diagrams, state diagrams, structural and sequence diagrams




Lexical Correspondence

Each class that starts on Proc

Each variable with type String ]
that starts on my my*: Strlng

Each variable with name - element: *

element of any type - .
‘ eval*(num: Integer, custom: *)
calc(num: Integer, num2: Double): *

Each method which name is
starting with eval, and with two
arguments, where the first is Integer

called num and second is called custom

of any type, and return type is void Each method which name is calc, and with two
where the first is Integer called num and seco
called num2, and return type can be any




Relations Betwe

height: Integer

el C lasses As in class diagram

+ optional JPDD relatio

Poultry
description: String volume: Double Proc*

o my*: String
The use of indirect operator element: *

Any (number of) other objects can be i;lfcl(*(;u*m: I o

: inherited from Animal class and still
height: Integer Ti l inherits th
legs: Integer igre class inherits from them

&

description: String volume: Double




Lexical correspondence

Negation:

Proc*

Proc*

{not} my*: String

{not} *: String

1)

Each variable that does not start on my

L)

Each variable except those with type of String
that does not start on my

Negation in relations between classes:

Building

rooms: Integer {nOt}

floors: Integer

Cottage

rooms: Integer




Sequence Diagrams

Any entity/actor

Sending me

Any flow: any
number of

[
entities calls Called method starts w
between Animal

and anv obiect with defend and )
nimal 'y o< R pos any arguments

|
|
# [*1__, defend*(..)_»JI_

How to interpret

Any control flow Trying to find all such

sending messages th
correspond to the

————]
————]

Any return type



Parametrization

» Inside templates near the name of elements where

they are positioned Inside <> pa

Starts with ?

» Can be used in references inside JPDD question mark

<?0bjektType>: Proc*

myVar: String

Parameters are located in bottom par

* <?name>calc(num: Integer, num2:
Double);

. Listof JPDD p

S\

<?0bjektType>: Proc*

myVar: String

* <?name>calc(num: Integer, num2:

JPDD is bounded ‘ Double);

in an ellipse N

-L---

?0bjektType

’----—
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- pristupy Theme a JPDD Poznamky k
prednaskam z predmetu
Aspektovo-orientovany vyvoja
softvéru, Valentino Vrani¢, 2017

pointcut MovingOp(Point o):
target(o) && call(* set=(..)) && cflow(call(+ Picture.move(..)));
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pointcut aspectj_pc():
call(DiseaseType DiseaseRepositoryDBMS.search(int)) &&
cflow(call(* ListServlet+.x(..)) && this(ServletEngine))

Source: Aspekty v analyze a navrhu
- pristupy Theme a JPDD Poznamky k prednaskam z predmetu Aspektovo-orientovany
vyvoja softvéru, Valentino Vranic¢, 2017
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