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Abstract. The Software Engineering Method and Theory (SEMAT) initiative 
seeks to develop a rigorous, theoretically sound basis for software engineering 
methods. In contrast to previous software engineering method frameworks that 
rely on separate method engineers, the primary target of SEMAT are practition-
ers. The goal is to give software development teams the opportunity to them-
selves define, refine and customize the methods and processes they use in soft-
ware development. To achieve this goal SEMAT proposes a new practitioner-
oriented language for software engineering methods that is focused, small, ex-
tensible and provides formally defined provides formally defined behaviour to 
support the conduct of a software engineering endeavour. This paper presents 
and discusses how the proposed language supports an agile creation and enact-
ment of software engineering methods. The SEMAT approach is illustrated by 
modelling parts of the Scrum project management practice. 
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1 Introduction 

The Software Engineering Method and Theory (SEMAT)1 initiative seeks to develop 
a rigorous, theoretically sound basis for software engineering methods. Previous 
software engineering frameworks and standards such as the Software and Systems 
Process Engineering Metamodel (SPEM) 2.0 [1] mainly target method engineers by 
providing rich but consequently often complex languages for detailed process defini-
tion; but generally not supporting enactment [2]. In contrast, the primary objective of 
SEMAT is to target practitioners (i.e., architects, designers, developers, program-
mers, testers, analysts, project managers, etc.) by providing a focused, small, extensi-
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ble domain-specific language that allows them to create and enact software engineer-
ing methods in an agile manner. 

An agile approach to software engineering methods is one that supports practition-
ers in dynamically adapting and customizing their methods during the preparation and 
execution of a project, controlled through company-specific governance, use of ex-
amples and other means. This enables practitioners to accurately document how they 
work and effectively share their experiences with other teams. To go beyond the cur-
rent state of the practice a robust and extensible foundation for the agile creation and 
enactment of software engineering methods is required. 

This paper presents and discusses the main new ideas and language concepts from 
the Essence specification [3] which has been submitted by SEMAT as a response to 
the Request for Proposal (RFP) “A Foundation for the Agile Creation and Enactment 
of Software Engineering Methods” [4] issued by the Object Management Group 
(OMG). The remainder of the paper is structured as follows: In Section 2 we present 
and summarise the language requirements stated in the OMG RFP. In Section 3 we 
present the language architecture of the Essence specification and its main language 
constructs. In Section 4 we illustrate the SEMAT approach by modelling parts of the 
Scrum project management practice. Section 5 discusses this approach to related 
work. Finally, Section 6 concludes this paper and describes some future work.  

2 Language Requirements and the Meta-Object Facility (MOF) 

The OMG RFP “A Foundation for the Agile Creation and Enactment of Software 
Engineering Methods” [4] solicits proposals for a foundation for the agile creation 
and enactment of software engineering methods. This foundation is to consist of a 
kernel of software engineering domain concepts and relationships that is extensible 
(scalable), flexible and easy to use, and a domain-specific modelling language that 
allows software practitioners to describe the essentials of their current and future 
practices and methods. In this paper we focus on the language. The requirements for 
the language are summarised in Table 1 below. 

Table 1. Language definition (1.x) and language features (2.x) requirements 

ID Name Description 
1.1 MOF metamodel Abstract syntax defined in MOF. 
1.2 Static and operational 

semantics 
Static and operational semantics defined in terms of the ab-
stract syntax. 

1.3 Graphical syntax  Graphical syntax that maps to the abstract syntax. 
1.4 Textual syntax Textual syntax that maps to the abstract syntax. 
1.5 SPEM 2.0 metamodel 

reuse 
Reuse SPEM 2.0 metamodel where appropriate. 

2.1 Ease of use Easy to use by practitioners. 
2.2 Separation of views Separation of two different views of a method for practitioners 

and method engineers.  
2.3 Specification of kernel 

elements 
Description, relationships, states, instantiation and metrics. 

2.4 Specification of practices Cross-cutting concern, element instantiation, work products, 
work progress, verification. 



ID Name Description 
2.5 Composition of practices Overall concerns, merging elements, separating elements, 

practice substitution. 
2.6 Enactment of methods Tailoring, communication, managing, coordinating, monitor-

ing, tooling. 

 
The language definition (1.x) requirements mandate that the language must be com-
pliant with the MOF metamodel architecture. The Meta-Object Facility (MOF) speci-
fication [5] serves as a foundation for the OMG Model-Driven Architecture (MDA) 
[6] approach and provides us with a formalism to define and integrate modelling lan-
guages. The left side of Fig. 1 illustrates the MOF four-layer architecture. MOF de-
fines a meta-metamodel or meta-language at the M3 layer which can be used to define 
a metamodel or language to support method engineering at the M2 layer. A method 
engineering modelling language typically defines language constructs to support the 
definition and composition of methods out of reusable model fragments or templates. 
These model templates at the M1 level are typically defined by method engineers and 
are instantiated during a software endeavour, i.e., software development project, and 
used by the software practitioners (M0 level). 

The right side of Fig. 1 illustrates an instance tree. MDA positions MOF as the sin-
gle meta-language (M3), so there is only one top node for which different languages 
(M2) can be defined. Each of these modelling languages can be used to define various 
models (M1) of which different instantiations can be made (M0). In this paper we 
focus our discussion on a single domain-specific language to support method engi-
neering. Thus in the remainder of this paper we will focus on the M2 layers and below 
as illustrated by the dashed boxes. 

 

Fig. 1. MOF metamodel architecture and instantiation tree 

The language features (2.x) requirements focus in particular on the ability to specify 
practices, compose practices into methods and enact those methods. The requirements 
also state that existing foundations such as the SPEM 2.0 [1] should be reused where 
appropriate.  

3 The SEMAT Approach  

The Essence specification [3], which is the initial response to the OMG RFP from the 
SEMAT community, defines a kernel of essentials for software engineering and an 
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We are currently progressing this work in the context of SEMAT where we are 
preparing a revised submission to the OMG RFP. The aim is to take advantage of 
recent development and experiences from software engineering and method engineer-
ing communities in order to give the best possible direct support towards software 
practitioners. 
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