The KAOS approach to goal-
oriented Requirements
Engineering
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Overview

* KAOS

 Knowledge acquisitm
in automated
specifatin

e Three main phases:
— Informatm gtherirg

— Modelling
— Document generatm
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Figure 1: The KAOS conceptual meta-model
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Goal modeling - |
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Figure 1 - Preliminary goal graph for the BART system

Clouds: Softgoals
Parallelograms: formalizable goals
Arrows: subgoals



Goal modeling - Il

e Refre gal s wntil aery gal & orgs toore agent
e Check for conflds tve en piwat and system gal d



Goal modeling - Il

Rapid transportation of

Passenger out
of elevator when
at destination

of elevator
when at

destination
floor

— = leaf goal

O = responsible ageni(s) (C = elevatorController, P = passenger)

Figure 2: Elevator’s Goal Structure
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Object modeling

e principle: identfy dj ets, rd dias hips ard
attilut s fran gal soeci fidiors




From Goal model to object model

Goal Maintain[TrackSegmentSpeedLimit]

InformalDef A train should stay below the maximum speed
the track segment can handle.

FormalDef ¥ tr: Train, s: TrackSegment :
On(tr, s) = tr.Speed < s.SpeedLimit

Train O TrackSegment
Speed: SpeedUnit SpeedLimit: SpeedUnit
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Agent:

— Person
— Softare
— System

ldentfy gents

assign responsibilites during constructm d gal
hierarchy

Might not be complete
ldentfy piwate gal s
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Operatmal iz gal s

. L]
Introduce constraints for EXAMPLE: The “safety during ransporation” gl
can be operationalized with the following constraint:
g Oad I S V elevator: elevator.state="moving’

= door.state="closed'.

e Formal assertims

e Assure tracability back to
a goal

 Connects goals with
actms (action
closeDoors)



Acquire actm atals

e Complete actms faund
through constraints:
— Links
— Attilut es

EXAMPLE: The “safety during transportation” goal
can be operationalized with the following constraint:
Y elevator: elevator.state="moving’
= door.state="closed'.

» Two objects: Elevator and Door.
* Attributes: status.

* moving bzw. closed
 Actions:

» goToFloor

* closeDoor

e openDoor



Assign agents to actms

EXAMPLE: The “safety dun PR l
e Agents must perform o EXAMPLE The * wﬁﬁ’miféﬁﬁﬁiﬁfﬁg"ﬁ;&?ﬂfm
actoms In o cer to ¥ elevator: elevator.state="moving

= door.state="closed'.

accomplish the goals they

are responsible for in « Action closeDoors was introduced.

regard to the constraints.  Two possible agents:
elevatorController agent and
passenger agent.
» elevatorController is responsible to
reach the goal safety
a assign closeDoor action to
elevatorController
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Informal/formal for non-critial /foritid
components

Systematt
Requirements defred in KAOS

Can be used untl tre | e hases d
requirements engineering



Disadvantages

e Complex for customers and beginners
* Experts needed (expensive)

e No textbooks, no educatm

 Only few tools



