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Requirements Engineering

Requirements Elicitation
Requirements modeling and analysis
Requirements validation/verification
Requirements documentation

REQUIREMENTS 
ENGINEERING
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KAOS metamodel
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Modelando o sistema de bibliotecas: 
system-as-is
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Modelando o system-as-is
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Evaluation of the Goal-Oriented Requirements Engineering Method KAOS 

                                     Frank Zickert                        Roman Beck
                                                                     University of Frankfurt           University of Frankfurt
                                                                       mail@frankzickert.de         rbeck@wiwi.uni-frankfurt.de 

ABSTRACT Software engineering is a complex task. But although there is no silver bullet that guarantees 
accomplishing this task, appropriate methods can support the engineer by addressing the characteristics that make 
it complex. The objective of this paper is to evaluate whether and how the goal-oriented requirements engineering 
method KAOS addresses these characteristics of complex tasks and thereby, whether it effectively supports 
software engineering. For serving this purpose, we conduct a literature analysis, which discloses core concepts 
underlying to the KAOS method, and we apply KAOS in two software development projects, which provide 
insights into KAOS in use. Our results show that KAOS, despite of some shortcomings, addresses all 
characteristics, but that applying it can be work intensive. Consequently, while KAOS supports software 
engineering, provided support must be weigh up against invested work. 

Keywords (Required) KAOS, system engineering, task complexity. 

Zickert, Frank, "Evaluation of the Goal-Oriented Requirements Engineering Method KAOS" (2010). AMCIS 2010 Proceedings. 177. 
                          http://aisel.aisnet.org/amcis2010/177



Escola Politécnica da USP PMR5020

Prof. José Reinaldo Silva

 8

KAOS diagram
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operation model
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formal representation
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Zickert, Frank, "Evaluation of the Goal-Oriented Requirements Engineering Method KAOS" (2010). AMCIS 2010 Proceedings. 177. 
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Is goal-oriented approach up to solve real

(engineering) complex problems?
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Before going further…

J. R. Silva

There are several methods and tools to support Requirements 
Engineering: NFR Framework, i* Framework, KAOS, Problem Frames, 
and UML - to mention the most detached. We are focusing the 
discussion in KAOS and UML, and therefore it is also important to 
identify not only differences but also similarities.
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UML for Systems

UML approach generally points 
to start with a meta-model of 
the system (to-be), followed by a 
domain model and a particular 
(functional and non-functional) 
requirements of the system 
instance - with all local 
knowledge.

KAOS for Systems

KAOS approach generally points 
to start with a meta-model of 
general goals and sub-goals of 
the system (to-be), followed by a 
domain model and a particular 
specific requirements to support 
goals - with all local knowledge.
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S

D

- S
assumption

requirements

We could say that the modeling “targets" are quite the same in 
UML and in KAOS

D’As mentioned in previous classes the 
main difference seems to be 

associated to the need to consider 
separately functional and non-

funcional requirements at the very 
beginning of the project. 
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However…

J. R. Silva

We experienced KAOS long enough to realize that goals MUST lead 
to requirements… and in this requirement form there is a distinction 
between functional and not functional. Thus, what is really the 
advantage?
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UML for Systems

UML requirements must answer 
the question: which system-to-be 
must be built?

KAOS for Systems

KAOS requirements must answer 
the questio: if a system-to-be 
was built, how it would change 
the environment and serve the 
customers of the domain.

it would be “service-oriented”?
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Thus, what is really the advantage?

The main difference is 
between “start with 
requirements” or “derive 
requirements that fit goals”. 
Without the reference of 
goals the identification, 
elicitation, capture, etc. of 
non-functional requirements 
become more difficult.
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but… what are really non-
functional requirements?
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As briefly mentioned in Section 4, for example, the reference model states that 
(functional) requirements are satisfied through the collaboration between the functional 
behavior of the software system and the (functional)  phenomena in the environment. 
KAOS [2] goes beyond these functional models and introduces general types of 
softgoals for the overall system, while addressing performance, accuracy and security 
concerns for the software system. 
(17) (PDF) On Non-Functional Requirements in Software Engineering. Available from: https://www.researchgate.net/publication/215697482_On_Non-
Functional_Requirements_in_Software_Engineering [accessed Apr 03 2019].

https://www.researchgate.net/publication/215697482_On_Non-Functional_Requirements_in_Software_Engineering
https://www.researchgate.net/publication/215697482_On_Non-Functional_Requirements_in_Software_Engineering
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Campbell, D. (1988) Task complexity: A review and analysis, The Academy of Management Review, 13, 1, 40-52

What makes a problem or task to be called “complex"?
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KAOS approach to complex problems (systems)
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RE objectives (REOs)


The REOs are defined as those attributes that need

to be achieved to produce complete, valid, correct,

pertinent, consistent, traceable, unambiguous and

understandable requirements
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KAOS Objectiver

KAOS is a prospective method 
based on REOs that claims to 
provide a complete model of 

requirements from an informal 
phase up to specifications once 

some basic rules of 
composition were respected. 
Formal modeling can also be 

generated base on the 
specification model.

ObjectivER is a computer 
application that claims to 

support a systematic process 
to conduct KAOS modeling, 

generate the formal 
specification and automatically 
synthesize the requirement 

documentation. 
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UML for Systems

UML requirements must answer 
the question: which system-to-be 
must be built?

KAOS for Systems

KAOS requirements must answer 
the questio: if the system-to-be 
was built how it would change 
the environment and serve the 
customers.

it would be “service-oriented”?
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We can reach a partial conclusion (a more 
conclusive statement still demands more research 
and comparison) that KAOS (as a representative 
of GORE methods) provides a systematic approach 
to treat requirements in the same direction we 
treat knowledge, without anticipating decisions 
and avoiding subliminar references to “solutions" in 
the RE process -  describing only the problem. 
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The (KAOS) method also inherit concepts proved 
to be successful on other conceptual methods, 
such as structured analysis, top down analysis, 
design reusability, separation of concerns (object 
orientation) while preserving the way to compose 
sound requirements that could be formally 
represented (using LTL in ObjectivER or using 
Petri Nets, in the current D-Lab approach).



Escola Politécnica da USP PMR5020

Prof. José Reinaldo Silva

 39

ObjectivER can implement and conduct the user 
through KAOS approach (addressing the target 
REOs) and can also generate documentation which 
can support maintenance and cover all life cycle 
of systems.
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Remaining questions:


i) besides complexity can Objectiver handle 
very big systems design?


ii) can it handle systems of systems? 
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How Petri Nets comes in?
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UML
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UML + Timelines

Petri Nets

Service 
Systems

IAS 
Systems
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