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Abstract. IT Infrastructure Library (ITIL) has become the de facto standard for 
IT Service Management (ITSM). Despite the advantages in the adoption of 
ITIL’s best practices, some problems have been identified: different interpreta-
tions due to the complexity of concepts with poor specification and formaliza-
tion; different approaches to the same problems; difficulties exchanging process 
models in different process model languages. Besides all published work, is still 
missing a metamodel expressing the core concepts, their relationship, and con-
straints. In this paper, we propose an ITIL metamodel to reduce conceptual and 
terminological ambiguity, addressing the identified problems, namely: (1) de-
scribing the core concepts of ITIL to be used by other approaches; (2) allowing 
the integration, exchange, sharing and reutilization of models; and (3) the use of 
different modelling languages following the defined principles. 
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1 Introduction 

Abstract. IT Infrastructure Library (ITIL) has becoming the de facto standard, current-
ly the most widely accepted framework in the world, for implementing IT Service 
Management (ITSM) [1-3]. 

Despite the advantages in the adoption of ITIL’s best practices, many organizations 
follow ITIL’s best practices without a reference model and some problems have been 
identified: (1) the complexity of ITIL concepts with poor specification and formaliza-
tion, which leads to misunderstandings about these concepts; (2) different tools and 
methodologies that are not harmonized or grounded in a shared reference model lead-
ing to different approaches to the same problems; (3) the exchange of process models 
in different process model languages still remains a challenge [4].  

Besides all published work and books about ITIL, a metamodel expressing the core 
concepts, the relation between them, their constraints and limitations is still missing, 
especially with academic support.  

Once a model is an instance of a metamodel, an ITIL metamodel will be a model  
to shape ITIL. A metamodel of ITIL as an explicit model of constructs and rules, 
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defining logical structures and generating semantics is warranted to specify models 
within this defined domain of interest. 

In this paper, we propose an ITIL metamodel addressing the identified problems, 
namely: (1) describing the core concepts of ITIL so as to be used by other approaches; 
(2) allowing the integration, exchange, and reutilization of models developed based 
on the proposed metamodel; and (3) the use of different modelling languages follow-
ing the defined principles supported by the metamodel. 

2 Related Work 

There are a few academic or professional publications concerning the conceptual 
modelling or metamodels of IT services. They are mostly process-oriented describing 
how to generalize service processes into universal patterns or conceptual models [5].  

To define an ITIL metamodel, firstly we analysed the ontological constructs of 
ITIL’s model definition from ITIL books, identifying modelling limitations. In gener-
al, the concepts and processes, as well as necessary databases and interfaces, are de-
fined at a high abstraction level [5]. Only a linguistic description of concepts is pro-
vided [1], while its processes are usually depicted as sequences of activities. 

We evaluated several ITIL graphical representations searching for the best ap-
proach to represent and relate concepts. We found disparate ad-hoc diagrams, differ-
ent approaches and notations from distinct organizations. These were mainly in-house 
sketches, diagrams and flowcharts expressing the ITIL views of its authors. ITIL re-
presentations are often depicted using BPMN [6] but some have also come across 
proprietary commercial solutions. In common, all ITIL representations come from 
one author’s interpretation of concepts and relationships from a linguistic description 
in ITIL books. We acknowledge the added value of these models and tools and we are 
not claiming they are incorrect, but instead we pointing out their lack of completeness 
and the absence of a common referential – a metamodel providing a uniform basis in 
terms of concepts and their relationships.  

Afterwards we evaluated some architectural frameworks (MDA core standards [7], 
and MOF specification [8]) to develop a model and metamodels. Despite valuable, 
these approaches are software development oriented. A rigid perception of “layered 
metamodel architecture” may be confused and limitative when considering metamo-
dels to a widespread use [5].  

There are many publications and research strands on process metamodel and we al-
so made an overview of published work in this area [4, 5, 9, 10]. However, research 
work or professional publications regarding the definition of an ITIL metamodel is 
quite limited. Most of them focused on the previous ITIL version (v2) and are mostly 
process-oriented, stressing few processes. On the other hand, we did not find a holis-
tic description on how to generalize service lifecycle and neither defining universal 
patterns nor conceptual models for ITIL’s concepts. 

Despite all valuable work regarding the definition of an ITIL metamodel we did 
not identify a proposal focused on the current version of ITIL neither covering the 
principal ITIL concepts that allows defining a metamodel. An ITIL metamodel as a 
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description of a language’s abstract syntax in order to define a set of constructs that 
allows the creation of grammatically valid models [11]. 

3 Research Problem 

ITIL processes, concepts, and relationships are specified in natural language. Without 
a formal and commonly accepted semantics, modelling graphical representation is 
complex [10]. In addition to the aforementioned problems in ITIL adoption, we iden-
tified some weaknesses in ITIL representation: (1) unclear concepts definition leading 
to different interpretations; (2) models developed from a language description and not 
from a universal referential; (3) lack in formal notation and representation leading to 
loosely depicted graphical diagrams; (4) focus on logical description of processes; (5) 
different approaches and methodologies to the same problems, making exchange and 
knowledge sharing difficult; (6) lack of holistic visibility and traceability from the 
theory; and (7) different approaches to implementations and tools development.  

A metamodel of ITIL, as an explicit model of constructs and rules, is still needed 
to specify models within this defined domain of interest. The most important contri-
bution of an ITIL metamodel would be the convergence of approaches and applica-
tions of leading vendors and motion towards the ITIL compliant solutions [5].  

Metamodels are also closely related to ontologies. Both are often used to describe 
relations between concepts [12], allowing us to understand the logical structures and 
generating semantics for best practice frameworks [13]. We acknowledge the differ-
ence between ontologies and metamodels, once their characteristics and goals are 
different. However, without an ontology, different knowledge representations of the 
same domain can be incompatible even when using the same metamodel for their 
implementation [14]. While an ontology is descriptive and belongs to the domain of 
the problem, a metamodel is prescriptive and belongs to the domain of the solution 
[15]. Ontologies provide the semantics, while metamodels provide a visual interpreta-
tion of the syntax of specific languages that approximate as closely as possible to the 
ideal representation of the domain [16]. As a semantic model, the relation to the real-
ity and the interrelation of concepts are true if they obey to a mathematical structure 
for all axioms and derivation rules of the structure [17]. To the best of our knowledge, 
there is no universally accepted ITIL metamodel as a reference that allows the model-
ling development and a language basis for graphical representation. 

4 Proposal 

Following some previous published work [4, 5, 13, 18, 19] we considered two sepa-
rate orthogonal dimensions of metamodelling: one dimension concerned with lan-
guage definition and the other with representation. A language can be defined as a set 
of valid combinations of symbols and rules that constitute the language’s syntax [11].  

Firstly, we identified the core concepts from the ITIL glossary [20], by reducing 
the concepts to the fundamental ones, with representation needs, that should be part  
of the metamodel. To that aim we followed an ontology engineering process [19]  
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and analysed ITIL domain, clarifying abstract concepts from ITIL’ books specifica-
tions developing the proposed metamodel. Secondly, we defined linguistically all 
concepts for an ontological common understanding adding a mathematic representa-
tion to concepts and relationships. This clarification provided design rules and a mod-
elling process, decreasing the concept’s abstraction but allowing the fundamental dis-
tinction of the concepts relation and interoperability. In a next step, we defined the nota-
tion, clarifying the ontological metamodel and, thus, the metamodel. The metamodel’s 
quality was validated through the guidelines of modelling defined by Schutte [17]. 

4.1 Concepts Identification and Characterization 

As stated before, we used an ontology-engineering methodology [19] to identify con-
cepts and relationships from ITIL’s five books and through the collaboration of ITIL 
practitioners. We started by defining the domain, the terms, their properties, and pur-
poses. Having identified terms, we created the concepts and determined their relation-
ships, providing the ontological vocabulary and symbols used to define a domain’s 
problems and solutions [21, 22].  

Since the subjectivity of modelling cannot be eliminated (only managed), a de-
mand for rules that have to be carried out in the modelling process should be found. 
Therefore, before developing the metamodel we defined a basis for the development 
of a language (metamodelling language capability), identifying the core concepts by 
description and, especially, by definition in order to outline the abstract syntax of a 
modelling language as follows in Table 1. The language definition (Table 1) clarifies 
concepts and provides an ontological clarification through the definition of linguistic 
concepts. This proposed metamodel allows a hierarchy of metamodel levels where 
each level is “an instance” of the level above. We may have concepts’ extensions that 
allow multilevel instantiations establishing its own kind of metalevel definitions. 

Table 1. ITIL metamodel core concepts - modelling language 

Concept Description Definition 

Service 

Portfolio 

The service portfolio S represents the current complete set of 
services. S is a key element and it is used to manage the entire 

lifecycle of each service si ∈ S. It includes three categories: (i) 

Service Pipeline P with P ⊂ S (proposed or in development); (ii) 

Service Catalog C with C ⊂ S (live or available for deployment); 

and (iii) Retired Services R with R ⊂ S. 

S = {s1, s2, . . . , sn} 

 ∃ si ∈ S : si ∈ P ∨ si ∈ C ∨ 

si ∈ R 

Service 

A Service si definition covers from an ITIL book to an IT service. 
Both cases can share the same metamodel despite having different 
levels. A Service si is a vector performed by a Role  as defined 
as a Contract ci and in function of a Process Π 

si  ∈ C 

si = ( ,f(Π), ci) 

Process 
A Process πi from the set of Processes Π is a structured set of 
Activities Δ designed to conduct a Service si under a defined Role 

 and triggered by an Event εi and delivering an Event εo. 

πi ∈ Π  

πi  = (f(Δ), εi, εo, ) 

Activity 
A set of actions aij designed to achieve a particular result in a 
Process πi. An Activity Δ can have one or “n” actions aij. 

1  1 Δ  
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Table 1. (Continued) 
 

Action 
An atom activity αij with defined procedure from a set Αij of 
possible actions. Actions can be performed by a Stakeholder or 
automatically by an Application Service asi 

Αi = {αi1, αi2,…αin} 

αi1= f(asi) 

Role 
A role  from a set of roles R is defined as a specific behavior of 
a stakeholder σ (a business actor) participating in a defining a set 
of responsibilities in a Process π or in a Service si 

i = f(σi) ∀ x ∈ R ∃ σ ∈ Σ: R 

Stakeholder 
A stakeholder σ represents a person in a set of Stakeholders Σ 
with a defined Role  at a given moment t. 

σt = (σ1t, σ2t,…, σnt) ∈ Σt ∀x: σ(x) → (x) 

Contract A compromise ci between two or more parties. ci = {OLA, SLA, Agree-

ment, UC} 

Event 
A set ξ of events ei triggering a Process πi as input of a Process or 
eo produced as output, referring any change of state or anything 
that happens (internally or externally). 

ξ = {ei1,ei2,…ein} ⋃ 

{eo1,eo2,…eon} ∀ei,o :  ei,o ∈ ξ 

Application 

Service 

An externally visible unit of software functionality asi, provided 
by one or more components, exposed through well-defined 
interfaces, and meaningful to the environment [23] 

asi  = f(afi) 

asi  ∈ ASi 

Application 

Function 

A software component afi that provides Functions through an 
Application Service asi required by an Action αi. Each Applica-
tion may be part of more than one IT Service. An Application 
runs on one or more Infrastructure Service f(σij) 

afi = f(σij) 

afi  ∈ AFi 

Infrastructure 

Service 

Externally visible unit of Infrastructure functionality σij, from the 
overall organization’s technologic infrastructure Ιij provided by 
one or more Infrastructure Function, exposed as service to the 
Application Function. 

Ι σij, ,σij   Ιij 

4.2 Metamodel Representation 

We mapped the ITIL concepts in the language’s metamodel. The proposed ITIL me-
tamodel formalizes expressiveness through the definition of concepts and correspond-
ing visual representation as the following graphical representation (Fig. 1). The pro-
posed ITIL metamodel is based on the structure illustrated in Fig. 1, which relies on 
concepts presented in Table 1.  

5 Demonstration and Evaluation 

To demonstrate the widespread use of the proposed ITIL metamodel, we modelled 
several models of ITIL [24, 25] (not included due to paper size restrictions) and used 
the ITIL metamodel to model ITIL with ArchiMate [26] in the datacentre organiza-
tion of the Portuguese Defence Ministry.  
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Fig. 1. Proposed ITIL Metamodel 

We used the ArchiMate’s [26] notation to graphically represent the metamodel for no 
other reason than making it easy to use, but we may represent the metamodel in any 
other notation. This generalization makes it possible to model in different languages, 
and the integration and reuse of models. 

We have modelled an overview of all ITIL’s five books [24, 25] to understand 
which services (and from which books) ITIL can provide to its external environment. 
We have also modelled each ITIL book, showing which are the applications ITIL uses 
to support its processes, and also the infrastructure components that support those 
applications. It provides a top view, having ITIL core processes as a black box system 
providing services to the environment while using all the ITIL processes. We mod-
elled each one of ITIL’s processes showing a deeper fine-grained representation, 
which allow us to look inside the ITIL’s processes and see all of its individual activi-
ties. These models are consistent, since the processes’ inputs and outputs, business, 
application and infrastructure services are the same, although at different granularity 
levels. We also mapped the activity sequence of ITIL’s Incident Management process 
from two different notations (ArchiMate [26] and BPMN [6]), which matched almost 
completely. We realized that it would be harder to integrate two approaches if they 
did not speak the same language. Therefore, a common frame of reference provided 
by the ITIL metamodel is warranted. Even in the absence of a formal graphical lan-
guage we are able to model ITIL using the proposed metamodel.  

For the purpose of our research, a high-level checking of utility, correctness, con-
sistency and completeness of ITIL metamodel has been performed. Schutte [17] 
defines guidelines to metamodel’s quality evaluation, which are very similar to the set 
of design criteria for ontologies [15]: clarity, coherence, extendibility, minimal encod-
ing bias, and minimal ontological commitment.  
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To evaluation purposes, we interviewed practitioners from different areas, skills 
and nationalities, all with a strong ITIL background. This evaluation allow us to ask 
open-ended questions exploring emotions, experiences or feelings that cannot be eas-
ily observed or described via pre-defined questionnaire responses [27]. We concluded 
that the models from ITIL metamodel would benefit ITIL implementation. 

6 Conclusion 

The understanding of ITIL’s concepts and relationships from ITIL referential books is 
hard and requires a lot of time and effort.  Different organizations and service pro-
viders develop their own models regarding ITIL adoption without a metamodel or a 
common referential, making difficult to share and communicate ITIL models between 
different stakeholders. We developed an ITIL metamodel providing an academic con-
tribution to this area, which was not available by the time we started this research. 

An ITIL metamodel is per se a valuable contribution. However, the main contribu-
tion of this proposal lies in defining a metamodel to help the ITIL adopters with a 
universal identification of concepts and relationships among them, independently of 
approach, language or tool used. We identified the core concepts of ITIL’s service 
lifecycle and the relationship among them, proposing an ITIL metamodel. Our ap-
proach keeps the semantics of the core concepts intact and thus allows for the reuse of 
models and reasoning over the customized metamodel. 

Our proposed metamodel might represent a basis to model and to implement ITIL. 
Moreover, it provides the sharing and the reutilization of the models from one ap-
proach to another, even with different modelling languages, to improve the represen-
tation of ITIL concepts, and to help promote ITIL discussion and validation within the 
ITIL community itself. 
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