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Abstract—Given the fast technological progress, the need for
project management continues to grow in terms of methodology
and new concepts. In this article, we will build a framework of
generating a metamodel that we will apply on the project
management to generate a generic metamodel of project
management, in this approach we will be based on two
methodologies of project management; predictive method (ex:
PRINCE 2), Agile method (ex: SCRUM). The goal of this
research is to validate and apply this methodology on all the
components of IT Governance then to aggregate the metamodels
to restore a global metamodel for all IT Governance domains.
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I.  INTRODUCTION

There is no truth; there are only viewpoints. In other words;
we, our ability to see, to interpret is a result of a conception
that we have produced during our life. Therefore, we can only
perceive models designed and give points of view based on our
repository. Thus, the human is adapted to model and reproduce
the elements that surround him to better study and use them; as
a result, we created programs and machines that help us in our
various works.

The emergence of computers today has contributed to its
trivialization, which gradually ranks it among other industries.
Researchers and manufacturers have agreed that the rise of
models and the separation between business and technology
will be a very good asset to develop this area, also the fact of
use modeling as a massive production tool rather than just a
documentation task. This approach led to the birth of the notion
of Model-Driven Engineering (MDE [7]).

As an example, IT project management is such a vast and
evolving field [4], which allows structuring the different phases
of projects, for an optimal organization to meet the objectives
of the projects. So, is there a way to aggregate the set of
methodologies in a single model that will serve as a basis for
our studies in project management? In the following, we will
create a project management metamodel using an MDE
approach based on an agile framework and a predictive
framework.

This paper is organized in the following sections. Section 2
describes related work, which somehow influence our work.
Section 3 presents an overview of the Project Management and
the MDE whose main goal is to focus on models in order to
improve the process. Section 4 describes the approach of
metamodel construction theoretically. In Section 5, we apply

the approach to project management domain and present
metamodel for the case study. Finally, Section 6 summarizes
general considerations on present possibilities and announces
future work.

Il. RELATED WORK

Recently, many research efforts have been devoted to
develop a new project management models in different project
management fields in order to get better results [18], improving
the quality [17], securing projects, and representing project
risks [19].

Moreover, the need for standardizing process descriptions
in order to support interchange and fusion of process increased.
Eric Knauss [20] described the advantages of using Object
Management Group’s standard Meta Object Facility (MOF) to
represent requirement Engineering process. MOF is a standard
supported by the Object Management Group (OMG) [21]: it
defines a generic pattern for the construction of systems.

In the following we are going to propose an approach to
extract a meta-model for project management based on MDE.
The proposed approach is applied to two project management
frameworks: Agile and Predictive.

I1l. PRELIMINARIES

A. Project Management

Project management is an area that was born at the end of
the 19th century when many companies have discovered the
need for effective communication and coordination work
between individuals [13]. It is an approach aimed at organizing
the smooth running of a project from start to finish.

It has gained great popularity in recent decades. This is due
to the wide range of benefits offered by project management in
an organizational environment characterized by a rapid and
changing environment, increasingly fierce competition and
demanding customers.

Companies have huge expectations for their projects, but in
reality, things are not happening as planned especially in the IT
world.

The project management methodology helps managers
through every step of a project. It starts by helping the manager
to plan, initiate and implement the project. The methodologies
even facilitate the closure of the project. Managers can use
these templates to plan their tasks and achieve their goals.
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But different methodologies will benefit different projects,
and project management models are not all effective for
different tasks. To find out which method is right for you, you
will need to familiarize yourself with these methodologies and
their differences.

B. MDE

Model-Driven Engineering is a discipline of software
engineering, it is a generative approach used to generate
systems or specific parties of information systems from their
models, using several modeling languages called Domain-
Specific Modeling Languages (DSML), these generic models
are called Metamodel.

Thus, after the emergence of several forms of Meta-Model,
it is necessary to define a common language of metamodeling
format also known as Meta-Object Facility (MOF), and to
define an approach to the construction of the models; which is
the Model-Driven Architecture (MDA [9]).

The MDA defines a structured specification architecture
divided into four distinct types of models namely:

e Computational Independent Model (CIM); Independent
models of computerization called.

o Platform-Independent Models (PIM).

e Model Specific Platform (PSM); Platform-specific
models.

e Platform  Description Model Platform

descriptive models.

(PDM);

Note that a CIM models the requirements of a system and
defines a common ontology in the system; the purpose of the
PIM is to describe the business knowledge of a domain while
the PDM models the system's execution platform. Once we
know PIMs we can then transform the PIMs into other PIMs
for interoperability needs or to produce PSMs targeting a
specific platform based on PDM.

IV. BUILDING A METAMODEL APPROACH

To build a metamodel, our approach is based on four steps
(Fig. 1).

First, we produce a reference framework of a given subject,
it contains important elements that should be included in the
metamodel. Then a second step is to gather existing models of
the subject, note that the more models we gather the best is the
quality of our metamodel. Then we analyze the concepts using
matching technics. Them, finally we optimize the concepts in
one metamodel containing an aggregation to all models.

Thus, find bellow the process to produce a model from a
given subject:

Step 0 > Step 1 > Step 2 > Step 3 >

* Reference « Concepts * Concepts  « Metamodel
framework gathering analysis construction
definition

Fig. 1. Metamodel Construction Framework.
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A. Step 0: Reference Framework Definition

The definition of a reference framework (Fig. 2) is an
essential step to delimit the field of a search, it is a set of rules
and concepts interconnected to carry out research and find out
the relationship (R;) between concepts (C;).

In order to establish a metamodel of a target system, the
reference framework allows us to delimit our system according
to several views by framing system requirements [8] (as
example using WH questions like what, who, by whom and
how), so it allows us to generate a set of concepts and
relationships (1) that must be included in the metamodel. It
contains abstractions of the first layer of the metamodel.

Ref = {Cj,Rj;¥ j € N; Cj € Ref, Rj € Ref }/Cj,Rj € PIMG (1)

Where Refis the reference framework, PIMg is the
metamodel, C, is a concept inside the reference framework and
Ry is the relationship between concepts.

B. Step 1: Concepts Gathering

We have several models of the same system that we want
to create the metamodel, it’s deferent views of the same
system, each model (PIM) has its specificities that everyone
considers important during its implementation.

There are several intersections between the different PIMs,
thus, to obtain a reliable metamodel it is necessary to include in
the meta-model all the intersections between the different PIM
that the system can represent.

Later on, we will consider that a reference framework is an
ideal metamodel (PIMjgq) and we will call PIM; a given
modelization of the system.

C. Step 2: Concepts Analysis
As technics of concepts analysis, we can rely on the
following approach [3]:

e Generative approach (Based on the name of the
reassembled concepts).

o Interpretive approach (Functional
concepts).

interpretation of

e Hybrid approach (a combination of generative and
interpretative approach)

e Factorial Analysis of Concepts (AFC); consists in
factoring concepts according to the axes defined in the
reference framework

o Relational Analysis of Concepts (ARC); consist in
factoring the concepts according to the hierarchical
level of their relations

Fig. 2. Reference Framework Modelization.
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D. Step 3: Metamodel Construction

The metamodel is an intersection of all models (see red
zone in Fig. 3). Where Ideal PIM represents the frame of
reference and PIM1, PIM2 and PIM3 are models of the same

system.
u

C

Fig. 3. Reference Framework Modelization.

Therefore, the metamodel will be the union of all analyzed
concepts (2).

PIMg=U!PIMi NPIMj [ i+j )

V. CASE STUDY: PROJECT MANAGEMENT

In the following, we will apply the explained approach to
the Project Management business unit to produce a unique
model for the project management field.

Among the most used project management methods [16],
especially in the computer world, we find mainly the cyclic
models (or agile mode such as SCRUM) and the stepped
models (or predictive mode such as PRINCE 2, Y cycle or V
cycle).

A. Project Management in Agile Mode

The way a project is managed is essentially characterized
by two aspects: the division of the project into several stages
also called "sprints" or iterations and the management of the
team. Agile project management focuses on value. It allows
project managers to provide methodically prioritized work of
unparalleled quality.

At the end of each sprint, the team that intervened reviews
the work done. The lessons learned from critiquing an iteration
are used to determine what should be the next stage of the
project.

As the name suggests, this project methodology is flexible
[15]. This setting explains why it appeals to customers looking
for flexibility. When customers are expected to finalize their
needs before prototypes can be tested, the associated costs and
long lead times often cripple the project. Agile project
management is about adapting to change, even at an advanced
stage of development. The first is to offer the features with the
greatest commercial value and necessary to launch the product.
In the context of a managed project in agile mode, the quality
of the communication and the managerial abilities of the
project manager are essential.

B. Manage a Project with Predictive Methods

There are several types of predictive project methodologies.
The best known are the V cycle or cascade cycle [6].
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Originally born in the industrial sector, the V cycle consists of
cutting into 9 phases that are divided between the strategic pole
and the technical pole and are always the same:

e Requirements analysis
e Specifications

o Architectural design

o Detailed design

¢ Production

e Unit tests

e Integration tests

¢ Validation tests

e Functional tests

The entire project is treated in one block and the project
managers who use this method know it at the fingertips
because it is always the same. But this implies that there is
little room for maneuver if the customer needs change along
the way. Similarly, predictive project management requires
validation steps essential to the continuation of the project.

Particularly suitable for a client who knows exactly where
to go and how to get there, the predictive project mode is much
less so for a large and innovative project that will need to
evolve over the water and new recommendations made by the
team. Because it is by experience much more efficient and
offers the customer a very significant latitude agile project
management is more common in the IT world than the
predictive methods.

C. Reference Framework Definition

As there are many facets to see a problem [14], there are
several types of reference framework. It’s aimed to clarify the
subject of research, present a complete vision and give a
structured form to the answers of any subject.

In the following, we will use the "four worlds framework"
introduced by Rolland in 1998 [5].

The original system framework (Fig. 4) contains four axes:

e The subject world contains the knowledge of the
domain about which the proposed IS has to provide
information. It contains real-world objects, which
become the subject matter for system modeling.

e The system world includes specifications at different
levels of detail of what the system does. It holds the
modeled entities, events, processes, etc. of the subject
world as well as the mapping onto design specifications
and implementations.

e The wusage world describes the organizational
environment of the information system, i.e. the activity
of agents and how the system achieves the work,
including the stakeholders who are system owners and
users. The usage world deals with the intentional
aspects of the IS to be built whereas the subject world
refers to the domain it shall represent.
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e The development world focuses on the entities and
activities, which arise as part of the engineering process
itself. It contains the processes which create the
information system i.e. processes that involve analysis
and understanding of the knowledge contained in the
other worlds and representation of that knowledge.

By applying the same framework to project management
applied to an IT department, we obtain the following (see
Fig. 5):

e The subject world contains the response to What is the
project management (set of processes, roles, and
indicators to lead the project).

e The system world includes specifications of By What
we manage projects (using metrics and models).

e The wusage world describes the organizational
environment, it gives a response to Why we use project
management (to create value, manage time and improve
the quality).

e The development world contains the activities, it’s
more like How the project management will get results
(using activities, and phases in order to produce work
products).

This reference framework is a very important tool that
gives us a clear understanding of our subject; also it’s the first
step to model the system.

D. Concepts Gathering

As we explained previously, we have several Project
Management Methodologies (stepped models and cyclic
patterns), considering IT domain we have PRINCE 2, PMP, V
cycle... as stepped models and SCRUM, XP, TDD... as cyclic
patterns. In the following, we will choose PRINCE 2 and
SCRUM in our study.

1) PRINCE 2: Projects In Controlled Environment is a
process-oriented method developed by the British government
and accredited by Axelos, based on best practices in project
management [10]. This flexible methodology applies to all
companies and only for a defined scope project. “Built upon
seven principles, themes and processes, PRINCE2 can be
tailored to meet specific requirements” [2]. In this
methodology (see Fig. 6) each process is determined based on
input elements, outputs, objectives, and activities.

2) SCRUM: An agile project management methodology, it
is used particularly in software development. It’s “a
framework within which people can address complex adaptive
problems, while productively and creatively delivering
products of the highest possible value.” [1].

The SCRUM method implies that the project progresses
through the setting up of series of "sprints" [11]. Each time a
sprint is launched, a planning meeting is organized so that each
team member can commit to the number of tasks they will be
able to perform, as well as the creation of the "sprint backlog",
which is the overall list of tasks to be done during the sprint.
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Each day of the sprint, all team members (as well as the
product manager and the SCRUM Master) must attend the
daily SCRUM meeting. It should not last more than 15 minutes
[12], and allows team members to share with others what they
did the day before, what they are working on the same day, and
identifying any issues that could hinder the smooth running of
the sprint. This meeting allows you to synchronize all members
of the team.

The end of a sprint is marked by a debriefing session to
present the completed work to the product manager, and share
information that can influence the next sprint.

Subject World
Usage World
| \ Development
Justification of

development goals
Fig. 4. The Four Worlds of Process Engineering.

How are the
processes of
the subject
world used

How does the
process model
represent the
subject world

System World

design decisions

+Usage world
sValue, Time,
Quality

+Development
world

= Activities, Phases,

Why How Work products
»
.
| By
What what

+Subjetworld
=Processus, Role,
Indicators

+ System world
= Metrics, Models

Fig. 5. Reference Framework Modelization.
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Plan
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Close
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Manage ¥
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WorkbreakDown 1 Closing 1..*
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Fig. 6. PRINCE 2 Metamodel.
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The method, therefore, proposes a very iterative approach
to project management. The success of this method relies on
the strict respect of each person's roles, as well as on short,
rigorous and flexible work cycles. The respect of these rules
grants at the same time a great autonomy and freedom to the
whole team. Given the growing complexity of innovative
projects, the SCRUM method seems to be the best solution to
meet the execution requirements of the latter, which explains
the success it meets today.

See in Fig. 7 below the model of SCRUM method:

& ScrumMaster E ProductOwner

Review Control
plan Manage
0.1 0.1 o1, [01
InftialSprint Sprint SprintRevi Atitact
H InitialSprin El Sprin g H Sprind eview, uce H Artifac
Controq 0.1
1. L
) Develop
LinkedTo

H ScrumTeam

Fig. 7. SCRUM Metamodel

E. Concepts Analysis
A functional concept comparison will give us Table I.

TABLE. I. FuNCTIONAL COMPARISON BETWEEN PROJECT

MANAGEMENT FRAMEWORKS

SCRUM MODEL PRINCE 2 MODEL

Scrum Master Project Manager

Sprint Sequence

Development team Team Manager

Initial Sprint Initiating Project

Sprint Review Controlling Stage

Artifact Managing Product Delivery

Project Owner Direction

F. Metamodel Construction

While making the intersection of the models, we got our
final metamodel (Fig. 8).

LinkedTo
| Role
o Phiass & Activity Perf » RoleType : ...
'orm N Pl
1 Compose 1.* ‘Type:.. g = Permission...
Produce
1.7
E WorkProduct
LinkedTo

Fig. 8. Proposed Metamodel.

V1. CONCLUSION AND FUTURE WORK

We reviewed some basic concepts of MDA then we
proposed an approach to extract a meta-model. Subsequently,
we applied this approach to two project management
frameworks (Agile and Predictive), using mechanisms to make
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the meta-models reliable. This work finally allowed us to
establish a meta-model for project management that will later
serve as the first step of our global meta-model of IT
governance.

Our goal is to define a project management model that will
be made up of other models by representing them more
globally way.

Subsequently, our general model can constitute a
foundation of communication between the different
frameworks, so it can be at the origin of the enrichment of
other frameworks.
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