:'?\(-32' ',,.‘ f ,;;:;, %5
Requirements

Building System Models for RE

Modeling System Objectives
with Goal Diagrams

www.wileyeurope .com/college/van lamsweerde Chap.8: Modeling System Objectives © 2009 John Wiley and Sons



Amaca Yonelik Gereksinim Tanimlamalarinda
Kavramlarin Farki

¢ Amaca yonelik olarak gereksinimlerin fanimlanmasi ¢ozimu
yukaridan asagiya dogru bir agag olarak kurmaz. Aksine
amacin soyutlamalar: (betimlemeleri) asagidan yukar: dogru
tanimlanarak sonuc¢ta kok hedefe (amaca) ulasilir.

¢ Goal-oriented # top-down (buttom -up specification)

¢ Amaca yonelik olarak gereksinimlerin betimlenmesi yeni bir

oo \Jeo oo

¢oziimlemeleri agent - oriented model olarak adlandirilir.

¢ Goal-oriented = agent-oriented,
scenario-oriented
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Gereksinim Mihendisliginde farkl bir Yaklasim
Amaca -Yonelik Gereksinimler Spesifikasyonu

goals
covem_cy/ \lgsponsibilify
scenarios
iIntferaction gashs

Amaca Yonelik RE tim ¢6zim asamalarinda amaglar kullanir.
Amag, prescriptive bir ifadedir.

¢ Sistem amacini, agent’larin iliskileri /birlikteligi saglar.

eIfade cevresel faktorler (environmental phenomena) ile
birlikte diizenlenir.

¢ Agent, amacin betimlenmesinde 6nemli bir rol stlenir.

¢ Sistemin uygunlugu igin agent davraniglarini kisitlamalidir.

www.wileyeurope .com/college/van lamsweerde Chap.7: Goal Orientation in RE © 2009 John Wiley and Sons
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OlusTturuimasi

¢ Amaglar yuksekﬁuze lasYrQ %\l;”(( %SC( necukll (coarse

grained) nesnelerdir.
The system's transportation capacity shall be increased by 50%.

¢ Daha sonra sistemin daha disiik diizeydeki ince tanecikli (fine-
grained) prescriptive onermeleri tasarlanir.

Acceleration commands shall be send to every train every 3
seconds

¢ Ince tanecikli (fine-grained) amaglar icin daha az sayida
«agent» larin saglanmasi gerekecegi sonucu gikarilir. lnki
¢ozimleme detaylandirilmigtir.

¢ Bu nedenle de amaca yonelik RE asagidan yukariya dogru
gergeklestirilir.

¢ (ozilm yolu , asagidan itibaren ¢ozimi ince ince isleyerek
www.wil‘elymr‘oﬂe ﬁorﬁclﬂamﬂ Rxﬁwerde Chap.8: Modeling System Objectives © 2009 John Wiley and Sons 4
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«Why» sorusu cevaplanir
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Ama¢ Modeli ve Amag Diyagramlar:

¢ Amag modeli sistemin hem fonksiyonel hem de fonksiyonel
olmayan amaglarini yazilim gereksinimleri ve gevresel
varsayimlar/kabuller(environmental assumptions) ile birlikte

yapar.
¢ Cozim igin alternatif yollar ise bazi amaglarin yeniden

dizenlemesi /elenmesi ve ¢atisma/ uyusmazlik (conflict)
durumlarinin da ele alinmasi demektir.

¢ Sistem modelinin olusturulmasi grafik olarak diizenlendiginde
ise AND/OR grafi olarak adlandirilir.

¢ Boylece gereksinimler mihendisliginde sistem modellerinin
tasarimi gergeklestirilir.

¢ Model olusturulmasi igin amaca yonelik bir yaklasim da WHY-
WHAT-WHO boyutlari ile incelenecektir.
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‘ Amagclarin Gereksinimler Mihendisligindeki Rold
¢ Goal OR-refinement — capture of alternative options

Maintain [Safe Transportation]

AND Contributi on>
Awid [TrainCollision]
/ OR \
Awoid [ TrainsOnSameBlock] Maintain [WWorstCaseStoppingDistance]
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CONCEPTUAL OBJECTS
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AGENTS
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«Agent» Nedir?

¢ Agent, aktif bir sistem bilegenidir. Amacin
gercgeklestirilmesinde aktif roli vardir.

¢ Amacin basari ile gergeklestirilmesi sistem «agent» larinin
isbirligi ile gergeklesecektir.

¢ Bu nedenle amag agent lar arasinda gergeklesen ortak
(paylasiimis) olgulara/olaylara (phemomana) gére
tanimlanmalidir.

¢ Sistem «agent» lari sistemin hedefini (scope of goal) belirler.
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Amag odakli Sistem Tasariminda Agent Tipleri

¢ Insan (human) «agent» lar organizasyonel birimler,
operatarler, son kullanicilar gibi belirli roller Gstlenir.

¢ Aygitlar (devices) sensorler, alicilar (actuators), lgiim
cihazlari, iletisim ortami (communication media) olabilir.

¢ Mevcut sistemin yazilimina ait bilesenler, software-to-be vyi
olusturacak yeni yazilim bilesenleri «agent» tipleridir.
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4 Goal categories
Amaclarin Siniflandirilmasi

goal

/ \ development
functional quality \
/\\ //\\ usability

satisfaction information ... safety security accuracy performance

/\ P N U AN

confidentiality availability integrity time space

/N
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‘ Amaclarin Gereksinimler Miihendisligindeki Rolii

¢ Req, Expectation, Domain |= 6,
¢ Sub6, Expectations, Domain |= 6

“Alan 6zellikleri (domain properties) baglaminda Dom,

gereksinimler/alt amaglar Req/SubG olarak ifade edilir. ve
bunlar G is amacini  Exp (expectational) kosulu ile saglar

R: doorsState = ‘closed’ if measuredSpeed # 0

E: Doors are closed iff doorsState = ‘closed’ (« door actuators)
measuredSpeed = physicalSpeed (<> speedometer)
D: Train is moving iff physicalSpeed # 0

G: Doors are closed if train is moving

15
www.wileyeurope .com/college/van lamsweerde Chap.7: Goal Orientation in RE © 2009 John Wiley and Sons



¢ Onceki slaytta gereksinimler Ama¢ Odakl tanimlandiginda
bunun bir betimlenis bicimi ornek olarak verildi

¢ Sonraki slaytta ise sistem gereksinimleri ile yazilim
gereksinimlerinin ifadesini ve birbirlerinden farklarinin

acik o
cikari

¢ Her i

arak gosterimi genel gereksinim tanimlamalarindan
maktadir.

Ki gereksinim bildirimi farkli bir bakis agisindan

kaynaklanmis ayni hedefe ulasmayi gosterir.
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Sistem Gereksinimlerinin Yazilim Gereksinimlerine
Donisiumi farkh argimanlar igerir

SOFREQ, ASM, DOM |= SysReq

"SOFREQ ‘nin igerdigi yazilim gereksinimleri ASM varsayimlarini ve alan
ozelliklerini iceriyorsa istenilenlerin timu uygun olarak
gerceklestiriimistir; boylece sistem gereksinimleri , SysReq belirlenmistir”
(if-then ciimlesi)

SofReq:  measuredSpeed # 0 — doorsState = 'closed’

ASM: measuredSpeed = 0 iff trainSpeed = 0
doorsState = 'closed’ iff DoorsClosed

Dom: TrainMoving iff trainSpeed =0

SysReq: TrainMoving — DoorsClosed
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. Senaryolar Somut Simgeleniglerdir ve Amacin
Belirlenmesini (Anlasilmasini) saglarlar

(elicitation/validation)
easy to get from or validate with stakeholders

DoorsClosed
WhileMoving

:Controller :Train :Passenger

L arrival

doors
opening

entrance
doors <

closin
9 >

————————————————————————————————————————————————————————

G covers Sc: move

| - Scis subhistory in set of . arrival

behavnors prescribed by G doors
opening

18
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Goal refinement
Amacin Ayrintilandiriimasi

4

¢ An AND-refinement of goal G into subgoals G,, ..., 6, states
that & can be satisfied by satisfying G, ..., 6,

The set {6, ..., 6,} is called refinement of G
Subgoal G; is said to contribute positively to &

/ Achieve [BookRequestSatisfied] / gt

AND-refinement

Achieve [ CopyBorrowed Achieve [CopyDueSoon
If Available] If Not Available]

rDef In case a requested book has no copy available for check out, '
a copy of that book shall be made available within 2 weeks |
for check out by the requesting patron.

_____________________________________________________________________________________________
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74 .
) AND-refinements
amac! timdyle igerecek sekilde genisletilimelidir

¢ {6, .., 6} is asufficient for satisfying & in view of known

domain properties
{61, vee, Gn, Dom} |= G

/ Achieve [BookRequestSatisfied] /

complete AND-refinement (claim)

/ Achieve [ CopyBorrowed / / Achieve [CopyDueSoon /

If Available] If Not Available]

/Achieve[ CopyReserved] / / Maintain[AvailabilityEnforced]/

/ Achieve[AvailabilityNotified] /
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74 .
) AND-refinements
amac! timdyle igerecek sekilde genisletilimelidir

¢ {6, .., 6} is asufficient for satisfying & in view of known

domain properties
{61, vee, Gn, Dom} |= G

/ Achieve [BookRequestSatisfied] /

complete AND-refinement (claim)

/ Achieve [ CopyBorrowed / / Achieve [CopyDueSoon /

If Available] If Not Available]

/Achieve[ CopyReserved] / / Maintain[AvailabilityEnforced]/

/ Achieve[AvailabilityNotified] /

www.wileyeurope .com/college/van lamsweerde Chap.8: Modeling System Objecti




Goal refinement
Amacin Ayrintilandiriimasi

4

¢ An AND-refinement of goal G into subgoals G,, ..., 6, states
that & can be satisfied by satisfying G, ..., 6,

The set {6, ..., 6,} is called refinement of G
Subgoal G; is said to contribute positively to &

/ Achieve [BookRequestSatisfied] / gt

AND-refinement

Achieve [ CopyBorrowed Achieve [CopyDueSoon
If Available] If Not Available]

rDef In case a requested book has no copy available for check out, '
a copy of that book shall be made available within 2 weeks |
for check out by the requesting patron.

_____________________________________________________________________________________________
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4

/&

AND-refinementd ne zaman tamamlanir?

¢ requirements completeness  ne zaman gergeklesir?

Bu ayrintili agiklamalari igeren geniglemeler gereksinimlerin
tamamlanmasina karar vermede 6nemlidir.

o «Domain proporties» davranigsal amaglarin
ayrintilandirilmasinin tamamlandigi ile ilgili bir hedef olabilir.

- classified as ...

* domain invariants: known to hold in every state
"train doors are either open or closed"

* domain hypotheses: assumed to hold in specific states
"railway tracks are in good conditions ..."

- attached to conceptual objects in the object model
www.wileyeurope .com/college/van lamsweerde Chap.8: Modeling System Objectives © 2009 John Wiley and Sons 23



Domain properties in AND-refinements
AND-refinements ile Alan Ozelliklerinin
Ifadesi

/DoorsCIosedWhiIeMoving/

_ Moving Iff D 2Lt
/ DoorsClosedWhileNonZeroSpeed / NonZeroSpeed Invariant
Alan
ozelligi
degismez
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Refinement trees
Ayrintilandirma Agaglari

¢ Amaglar rekirsif olarak ayr'm’rllandlrllabilir'

4

7

single system agents (tek bir sistem etkenine (agent)

atanabilen amaclar )
/Maintain [DoorsCIosedWhiIeMoving]/

b

/Moving Iff NonZeroSpeecx /Maintain [DoorsClosedWhileNonZeroSpeed] /

~-requirement

MeasuredSpeed aintain [DoorsStateCIosed DoorsClosed Iff
= PhysicalSpeed/ [ If NonZeroMeasuredSpeed] DoorsStateCIosed
responsibility assignment -~__ ___ __software %>
/~ agent

e”VZ Ogn”;em <§ SpeedSens> <ra|nControI er <§ DOOfSACtUGt@
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Maintain [DoorsStateClosed
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   = PhysicalSpeed
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DoorsActuator



















Maintain [DoorsClosedWhileNonZeroSpeed]
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environment
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software
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TrainController
























"‘ Ayrintilandirma Agacinin Adim adim
z olusturulmasi

Gereksinimlerin yiksek diizeydeki etkilere (diger bir ifade ile
cozimlemelerine) adim adim erisilmesi

/MotorRaising —> /
HandBrakeReleased
req

/motor.Regime = ‘up’ _)//% motor.Regime = ‘up’//% handBrakeCtrl = ‘off’ /

handBrakeCitrl = ‘off <> MotorRaising oHandBrakeReleased
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Ayrintilandirma Agacinin Adim Adim
Olusturulmasi

Gereksinimlerin yiksek diizeydeki etkilere (diger bir ifade ile
cozimlemelerine) adim adim erisilmesi

HandBrakeReleased
> MotorRalsmg

HandBrakeReIeased// otorRaising —> /
—> MotorRaising HandBrakeReleased

/motor Regime = ‘up’ / % motor.Regime = ‘up’//% handBrakeCtrl = ‘off /

handBrakeCitrl = ‘off <> MotorRaising oHandBrakeReleased
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Ayrintilandirma Agacinin Adim Adim
Olusturulmasi

Gereksinimlerin yiksek diizeydeki etkilere (diger bir ifade ile
cozimlemelerine) adim adim erisilmesi

HandBrakeReleased
> MotorRalsmg

HandBrakeReIeased// otorRaising —> /
—> MotorRaising HandBrakeReleased

/motor Regime = ‘up’ / % motor.Regime = ‘up’//% handBrakeCtrl = ‘off /

handBrakeCitrl = ‘off <> MotorRaising oHandBrakeReleased
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Ayrintilandirma Agacinin Adim Adim
Olusturulmasi

Gereksinimlerin yiiksek dizeydeki etkilere (diger bir ifade ile
cozimlemelerine) adim adim erisilmesi

/ HandBrakeReIeasedA <> DriverWantsToStart /

HandBrakeReleased % MotorRaising <> / AccelerPedaIPressed /
<> MotorRaising AccelerPedalPressed <> DriverWantsToStart

HandBrakeReIeased//l\/lotorRaising N /
—> MotorRaising HandBrakeReleased

req
/motor Regime = ‘up’ / % motor.Regime = ‘up’//% handBrakeCtrl = ‘off /

handBrakeCitrl = ‘off <> MotorRaising oHandBrakeReleased
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4

Amaca Yonelik Diyagram AND/OR graf

/ EffectivePassengersTransportation /

/ RapidTransportation / / SafeTransportation /

wrefinement
T

DoorsClosed kSpeed
/FastJourney/ /H|ghFrequency//NOTFaInCOHlS'OH/ Wh|IeMOV|ng//7?r%|te%ee /

\O CLTo—be\.\wmas_ls

| OR-refinement
/ FastRunWhen / / SlgnaISetTo WorstCaseStopping / NoTrainsOn /

GoSignal GoPromptIy DistanceMaintained / | SameBlock
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4

/&

AND-refinementd ne zaman tamamlanir?

¢ requirements completeness  ne zaman gergeklesir?

Bu ayrintili agiklamalari igeren geniglemeler gereksinimlerin
tamamlanmasina karar vermede 6nemlidir.

o «Domain proporties» davranigsal amaglarin
ayrintilandirilmasinin tamamlandigi ile ilgili bir hedef olabilir.

- classified as ...

* domain invariants: known to hold in every state
"train doors are either open or closed"

* domain hypotheses: assumed to hold in specific states
"railway tracks are in good conditions ..."

- attached to conceptual objects in the object model
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Domain properties in AND-refinements
AND-refinements ile Alan Ozelliklerinin
Ifadesi

/DoorsCIosedWhiIeMoving/

_ Moving Iff D 2Lt
/ DoorsClosedWhileNonZeroSpeed / NonZeroSpeed Invariant
Alan
ozelligi
degismez
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Amaca Yonelik Modellerin Olusturulmasi
HOW ve WHY sorulael

/ EffectivePassengersTransportation /

HOW?

/ RapidTransportation / / SafeTransportation /

DoorsClosed

/FastJourney/ /HighFrequency//NOTl’ainCOHiSion/ WhileMoving

T J)szé\o% WHY?

FastRunWhen / / SignalSetTo WorstCaseStopplng NoTrainsOn
GoSignal GoPromptIy DistanceMaintained / | SameBlock

BlockSpeed
Limited
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Amaclarin WHY sorularini igeren
senaryolardan tfanimlanmasi

Initiator Scheduler Participant
N — —
meetingRequest >
< OK-request
? constraints
< I constraints L WHY?
OK-constr ] U
> Achieve [ConstraintsKnownFromRequest]
schedule
Setting
notification | notification WHY?
< s |
— — —— Achieve [ParticipantsNotified]

www.wileyeurope .com/college/van lamsweerde

Chap.8: Modeling System Objectives

© 2009 John Wiley and Sons 34



 

























WHY?











WHY?











Achieve [ParticipantsNotified]











Achieve [ConstraintsKnownFromRequest]











notification











notification











schedule



Setting







OK-constr











! constraints











? constraints







OK-request











meetingRequest











Participant











Initiator











Scheduler
















Objects, Associations, Attributes
from Goal Specifications

/Goal Maintain [BIockSpeedLimited]/\

_________________________________________________________________

Def The speed of a train on a block may never
exceed the limit associated with that block

Train On Block
Speed: SpeedUnit SpeedLimit: SpeedUnit
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Objects, Associations, Attributes
from Goal Specifications

/ Goal Maintain [WorstCaseStoppingDistance] /

. Def The distance between two trains foIIowmg each other
' shall be sufficient to prevent the back train from hitting
. the front train in case the latter stops suddenly

Following

] back
Train On Block
SpeedLimit: SpeedUnit

front | Speed: SpeedUnit
WCS-Dist: Distance
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HrZl Introducing software-environment

tracking associations

" For goal assignment to software-to-be, we must introduce
shared "images” of environment objects referenced by the goal

- the shared object tracking its environment counterpart must
accurately reflect it (=> new accuracy goal)

- e.g. TrainInfo (Speed, Position) tracking Train (Speed, Position)
LoanInfo tracking Loan, PatronInfo tracking Patron

- cf. goal refinement pattern seen before:

/GoaIOnUnMonitorabIeCondition/ %

/3\ /GoaIOnUnControIIabIeCondition/
GoalOnMonitorable / / MonitorableCondition Iff
Condition UnMonitorableCondition

GoalOnControllable / / ControllableCondition Iff
Condition UnControllableCondition

www.wileyeurope .com/college/van lamsweerde Chap.10: Modeling Conceptual Objects © 2009 John Wiley and Sons 37




Introducing software-environment
tracking associations:
a general pattern

/Goal on environment Object/

5 Object |lrackeaBy tracks| Obj-Info

Tracked j

By Obj-Info

{oftware-to-b} Refers to

— Obiect A tel 1 Tracking 1
/ Goal onObj—Inf07 Jec ccuraey{ Att: Range Att: Range
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Identifying associations from
domain invariants on multiple objects

+ Domain properties in goal refinements are to be defined in
annotations of the object model (as seen before)

- invariants on single objects they constrain

¢ Invariant seeming to constrain multiple objects ...
? =>? constrains missing association among these ?

- e.g. "Aplatform cannot accommodate more than one train at a time”

... constrains platforms ? ... or trains ?

=> to be attached to missing association At linking
Train and Platform
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Amac model ile Nesne model arasindaki

tiretmeler karsilikli (bidirectional) m
iliskilidir

& Amaclardan nesnelere iliskiler incelendi

¢ Nesnelerden amaclara iliskiler ise alana iliskin kavramlardir
(domain concepts). Yani, nesne (object) model igerisinde
kesinlikle mevcut olmalidir.

Domain concepts that should “obviously” appear in object model ...
WHY? => amag¢ modelde olmayan modeldir
Iliskilerdeki cokluk bildirimleri ile bir birliktelik kurulur.
prescriptive? => ama¢ modelde olmayan amaglardir
WHY? => parent goals
HOW? => subgoals
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Entity, association, agent, or event ?
Herhangi bir X i¢in: amag betimlemelerini (specifications)

verecek kavramsal nesne instances of X are defined in one single
state
= event e.g. StartTrain

- X'in ornekleri aktivasyon belirtir: Diger nesne orneklerinin

kontrol davranislari
= agent e.g. DoorsActuator

- X'in ornekleri passive (etkilenmez), autonomous (bagimsiz)
ozelliktedir.

= entity e.g. Train

- X'in érnekleri pasif, diger nesnenin ornekleri ile baglantilidir.
= association e.g. Following (Train, Train)

F Her N parcasinin N-li iliskileri nesneler olarak dusunulur. Her bir

iligki arastirilir.
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