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What is KAOS?

» Knowledge Acquisition in autOmated Specification
» KAOS methodology consisting of three components:
» specification language
» goal-directed elaboration method

» meta-level knowledge

» Support for whole process of requirements elaboration




The language - |

Property which shall hold - type goal

What type of specific name

concept is N\ / /_/

defined? ve[Participantaﬂonatrnintaxnown] J

Concerns) Meeting, Participant, Scheduler
Involved objects, WHO?™ Refines MeetingPlanned _—
RefinedTo ConstraintsRequested, ConstraintsProvided Su goals
Semantic InformalDef A meeting scheduler should know the
declaration constraints of the various participants invited
- net layer to the meeting within some deadline d after
— invitation.
FormalDef YV m: Meeting, p: Participant, s: Scheduler

Invited(p, m) A Scheduling(s, m) - Formal Ass
= (<q Knows(s, p.Constraints)

—_—

—_—

Some time in the future before deadline d

Achieve: pattern P =0 Q




The language - |l

Agent Participant
CapableOf CommunicateConstraints, ...
Has Constraints:
Tuple [ExcludedDates: SetOf[TimeIntervall,
PreferredDates: SetOf[TimeIntervall]l

Relationship Invited
Links Participant {card 0:N}, Meeting {card 1:N}
InformalDef A person is invited to a meeting iff
she appears in the list of expected participants
specified in the meeting initiator’s reqguest.

DomInvar Vp: Participant, m: Meeting, i: Initiator
Invited(p, m) &
p € Requesting[i,m].ParticipantsList

Operation DetermineSchedule
Input Requesting, Meeting {Arg m};
Output Meeting {Res8 m}
DomPre - Scheduled (m)

A (di: Initiator) Requesting(i, m)
DomPost Feasible(m) = Scheduled (m)
A = Feasible(m) = DeadEnd (m)



The Elaboration Method

» From high-level goals to requirements
~ Goal Elaboration
» Goal = requisite
~  Object capture
» ldentification of objects
~ Operation capture
» ldentification of object state transitions
—  Operationalization
» Strengthening of pre-/postconditions and object invariants
~ Responsibility assignment

» ldentify alternative responsibilities for requirements




Meta-level knowledge and patterns
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Goal Achieve [ProgressWhenGoSignal] Goal Achieve [TrainProgress]
FormalDef ¥ t: Train, b: Block FormalDef (V t: Train, b: Block) [At (t, b) = ¢ At (t, b+1))
At (t, b) A Go[b+1] = 0 At (t, b+1)

Goal Achieve [SignalSetToGo] 4 P=0Q
FormalDef ¥ t: Train, b: Block
Al {L b]":?QGo[b'l'.I] | PAR;(PLOR\“‘IW
=
Goal Maintain [TrainWaiting] \_ - ndilie Iy

FormalDef ¥ t: Train, b: Block
At (t, b) = At (t, b) T/At (t, b+1)
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Constructive refinement and alternatives

P=0Q

‘PhRﬂ{' \ 9

P=0R and P WQ as other subgoals,
or PA-R=>0Rand P WQ as other subgoals,
or ~R=0R and P WQ as other subgoals.

Goal Achieve [SignalSetToGo]
FormalDef v t: Train, b: Block
At (t, b) A — Go[b+1] = ¢ Go[b+1]

whereas the third retrieved pattern would produce a third
alternative:

Goal Achieve [SignalSetToGo]
FormalDef ¥ t: Train, b: Block
- Go[b+1] = 0 Go[b+1]



Libraries

PAPl1= 0Ql PAP2=0Q2




