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Preface

The PRET (Practice-Driven Research on Enterprise Transformation) series of
events are set up as one-day events in such a way that they attract an audience
from both industry and academia. PRET-4 was organized as the Industrial Track
of the CAiSE 2012 conference. For PRET, the CAiSE conference is where it all
began. In 2009, the industrial track of CAiSE was organized as PRET-1. Since
then, the PRET series have embarked on a journey along several relevant events:

PRET-1 held in 2009 as part of the Conference on Advanced Information Sys-
tems Engineering (CAiSE2009) in Amsterdam, The Netherlands

PRET-2 held in 2010 as part of the Enterprise Engineering Week in Delft,
The Netherlands, which brought together PRET, the Trends in Enterprise
Architecture workshop (TEAR) and the Practice of Enterprise Modelling
(PoEM) conference

PRET-3 held in 2011 as part of the IEEE Conference on Commerce and En-
terprise (CEC) in Luxembourg

The statement that modern-day enterprises are in a constant state of flux is
in 2012 more true than ever. The markets are in a state of confusion and seem
to have no direction at all, as they swing back and forth depending on often con-
tradictory signals and economic forecasts. As a consequence, enterprises, be they
private businesses, government departments or other organizations, are taking
their measures. Restructuring, divesting, improving performance and merging
are among the usual transformation activities that enterprises conduct to pro-
vide answers to the ever-challenging demands that are put on them. In addition
to the tricky economic situation, developments like globalization, rapid techno-
logical advancement, ageing and the changing mindset of customers contribute to
a situation in which nothing is certain and in which change is the only constant.

PRET approaches these developments and the impact they have on enter-
prises from a holistic enterprise engineering perspective. Typical questions that
are answered in our working conference are:

• How can information technology support and enable enterprise transforma-
tion?

• How can enterprises and their transformation be modelled?
• How are information systems transformation and enterprise transformation

related?
• How should a transformation be managed?
• How should a transformation be constructed, given the situation at hand?

In the answers, topics are addressed from the people, the process and the tech-
nology perspective, thus creating a balanced mix of these three aspects, which
are equally important in enterprise transformation.



VI Preface

To foster the much-needed debate between researchers and practitioners, the
number of accepted papers at PRET events is purposely kept low. This pro-
vides the authors and the audience ample time to engage in discussions about
the practical implication of results, and explore the theoretical underpinnings
of phenomena observed in practice. This year, the Program Committee selected
five excellent papers bridging theory and practice. To foster discussions on the
selected papers, ‘opponents’ were assigned among the authors of different pa-
pers, also making sure the discussion focused on the linkage between theory and
practice.

Next to the presentations and discussion of the accepted papers, at PRET-4
we also organized a first discussion on the research methodologies to be used for
practice-driven research. In several reviews of papers submitted to PRET, this
proved to be a contentious topic. The aim of the discussion at PRET-4 was to
establish a broader understanding of how to balance the constraints from the
commercial reality of the industry projects in which part of our research efforts
are to take place, and scientific rigor. The proceedings of PRET-5 will provide
a report on the outcomes of this discussion.

We would like to thank the authors, the reviewers, and the audience, for their
continuing support in building a bridge between theory and practice. Without
them, the PRET series would not have been possible.

April 2012 Erik Proper
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José Tribolet Technical University of Lisbon, Portugal

Standing Program Committee of PRET Events in 2012

Agnes Nakakawa Radboud University Nijmegen,
The Netherlands and Makerere University,
Uganda

Alistair Barros Queensland University of Technology, Australia
Andreas L. Opdahl University of Bergen, Norway
Anne Persson University of Skövde, Sweden
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José Tribolet University of Lisbon, Portugal
João Paulo Almeida Federal University of Esṕırito Santo, Brazil
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A Clarification of the Application Concept: The Caixa 
Geral de Depósitos Case 

Pedro Sousa1,2, Rui Martins2, and André Sampaio1 

1 Link Consulting, Avenida Duque de Ávila, nº23 1000-138 Lisboa, Portugal 
2 Instituto Superior Técnico, Universidade Técnica de Lisboa, Av. Rovisco Pais,  

1. 1049-001, Lisboa, Portugal 
{pedro.sousa,andre.sampaio}@link.pt, rui.martins@cgd.pt 

Abstract. The IT industry is flooded with various terms with more or less obvious 
meaning; however, in the absence of a strong and precise concept definition, the 
terms can become the source of confusion and lack of understanding in many of 
the organizations. Especially terms such as application, information system, and 
business solution tend to be used indistinctively in various scenarios. The 
existence of an application/system/solution catalogue is common in many 
organizations and it is considered a fundamental element that draws attention 
from the Business, the IS and the IT area. This paper presents a case in which a 
financial institution considered the need to clarify the Application concept in order 
to address the problems surrounding an application catalog composed by 500 so 
called applications.  The paper introduces both the taxonomy fundamentals and 
the recognized benefits. As the result, and considering the coverage and generic 
nature of the problem, we consider the outcome considerably reusable. 

Keywords: Enterprise Architecture, IT Application Concept, Meta Model, IS 
Taxonomy. 

1 The Situation 

With over 20.000 employees spread throughout the world and with more than 4 
million clients, the CGD (Caixa Geral de Depósitos) is the largest Portuguese 
financial group, encompassing banks, insurance and medical companies. The SSI 
(Sogrupo Sistemas de Informação) is the company responsible for supporting all 
Information Technologies in the group. SSI has approximately 900 workers, being 
around half external ones, to support all the operation, transformation and 
management of the IT. The SSI has an ongoing EA (Enterprise Architecture) program 
which enforces both the descriptive and prescriptive perspective of architecture. It 
follows TOGAF[3] in its main ideas.  

One of the initiatives of this program considers the mapping of all the Information 
systems in an application catalog supported by the ARIS Platform. At a given point in 
time the catalogue included more than 500 entries, ranging from small software 
programs to large banking solutions. However, without considering the effort of an 
adequate clarification and definition of the notion of Application, the catalogue is far 
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from having the expected benefits, driven by the lack on consensual interpretation of 
what is an “application” inside the organization. 

It is a well-known fact that concept clarification is a complex endeavor. The 
clarification may encompass both a functional and a constructional description, and in 
most situations both descriptions are needed. However, the clarification of such key 
concepts in the IT domain rarely occurs in a systematic manner, simply because 
professionals of the IT community assume the concept is clear enough.  This 
assumption is further reinforced by the fact that many modelling languages define 
very precise symbols and rules to represent and relate ill-defined concepts, as happens 
in some of the most prominent frameworks and modelling languages. 

The TOGAF Technical Reference Model[3] considers two types of applications: 
Infrastructure and Business Applications. However this is a very simple classification 
schema that does not address fundamental issues in IT management. From an IT and 
Business alignment point of view, a spreadsheet holding data and business rules is a 
Business Application, as SAP ERP or any other SW package. But from a management 
and day to day IT operations they have little in common.  

ArchiMate[1,2] refers to the concept of Application Component as self-contained 
part of a system that encapsulates its contents and exposes its functionality through a 
set of interfaces. This is true within a large range of scenarios, however it does not 
help to establish a good enough application concept in order to simplify the 
communication and actual work within the IT communities. 

But the application concept is also a relevant matter within the non-IT 
communities. In fact, business communities know and use the names of applications 
in many contexts (e.g. procedures manuals, risk management and so on). This is a 
problem because it hard-wires a given software element to a set of functionalities and 
interfaces, removing a degree of freedom from IT management in choosing the best 
implementation solutions. For example, consider the case where the IT decides to 
provide access to applications via an intranet, forcing the business to revise 
documents and procedures. This kind of decisions should not be made more difficult 
by the naming conventions. The situation is even worse if the application is named 
after the platform or software packaged used to develop the application. 

But there are many more examples where it is fundamental to decouple decisions 
at the functional level, from the decisions at the IT systems level and also from the IT 
operation level. The decoupling of such decisions starts with a taxonomy of concepts 
that must be wide enough to classify a Microsoft Excel program and the Microsoft 
Excel data file the users create and use, but also the large software packages and 
software developed in-house.  

2 The Project 

The project in question had the mission of clarifying the Application concept to key 
stakeholders across the SSI. The undertaking did not intend to address in excess 
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formal and theory-driven definitions but instead to establish a concept that was useful 
to the various stakeholders, namely: 

• To Business collaborators, that relate to applications that provide services 
and features that are consumed by the business activities. 

• To collaborators that establish the evolution of the features that the Business 
requires from each of the applications. 

• To coworkers whose mission is to construct Information Systems (Systems). 
• To employees that maintain the systems operable (Infra-structure). 
• To the other employees whose work relates to this concept: Financial 

Management of the IT; Risk Management; etc. 

Even though the results of this project should benefit the above stakeholders, only the 
IT staff was involved. The project team included 10 members, 2 from the consultants 
from Link Consulting, and 8 representatives of the different IT areas. 

The project was a small one, structured in four half a day workshops with the 
project team, with some home-work in between. The consulting team had to prepare 
the sessions and structure their results, and the IT representatives had to validate the 
results by applying them to real cases in the organization and had to come up with 
difficulties and suggestions. The project was executed in around 4 calendar weeks, 
but the overall effort could have been executed in considerably less time. 

3 The Approach 

The approach taken in the project to clarify the application concept was organized 
around 3 main stages: 

1. Identification of relevant aspects in concept definition: In this first stage 
one identifies the aspects that should be addressed in the definition of the 
Application concept. Such entailed the different pragmatic ways to make a 
clear concept. 

2. Identification of relevant perspectives: In this second stage one identifies 
the different perspectives that were relevant to the classification of the types 
of applications. 

3. Concept Representation: Finally, in this third stage one defines the 
fundamental views that apply for representation and communication of 
instances of that concept.  

1. Identification of Relevant Aspects in Concepts Definition  
The first issue we addressed, to identify the relevant aspects, was to find a metric for 
the question “how good is good enough” regarding the definition of the application 
concept. How detailed must such definition be? Here, we adopted the simple rule of 
thumb: the level of consensus of a given concept is easily established by asking the 
stakeholders to enumerate the number of instances of the concept in question. Thus,  
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we believe that the concept of "application" is sufficiently defined if the project team 
perceives (count) the same number of "applications" that take part of the SSI’s IT 
reality.  

In order to establish such consensus, one considers the following aspects to be the 
ones relevant in the definition of the application concept: 

• Lifecycle and the Enumeration – the application’s lifecycle, from its birth 
until it is discontinued, and the identification of the states that are considered 
in the enumeration task.  

• Related Concepts – The clarification of the concepts that are directly related 
to the concept of "application" is essential to clarify the concept itself 
because such concepts restrict the application’s function and context of 
existence. 

• The Structure – The clarification of the elements that encompass and 
application is also an important issue in the definition of the concept and in 
the systematization of its representation. 

• The Integrations – The possible integration between the concept’s instances 
was the last considered aspect.  

These were the aspects one considered relevant to be clear in order to clearly define 
the concept of application. Again, each of these aspects should be addressed up to the 
point where it becomes evident that different people can count the same number of 
applications in the SSI IT landscape. 

2. Identification of Relevant Perspectives  
The perspectives that we considered are obvious and common in most frameworks, 
namely: 

• Business. The business perspective is the perspective of the end-users, the 
ones that use IT to execute the inherent function of their activities in the 
context of the processes and tasks defined in the organization. Naturally we 
included all support processes and activities – from Human Resources to the 
development and operationalization of IT. 
This perspective pursues a functional logic, and it is, in its essence, 
independent of the way IT is implemented and operationalized. 

• Information Systems. This perspective is focused on the problematic 
surrounding the construction and maintenance of Information Systems. It 
remains independent from infra-structure. Consequently, this perspective 
pursues a constructional logic, and should address the engineering aspects 
related with the construction and maintenance of the Information Systems. 

• Infra-structure. This perspective captures issues related to the execution and 
operation of the Information Systems. The perspective pursues an operational 
logic, enhancing the necessary operational aspects for the execution of the  
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Information Systems. Aspects such as business continuity, capacity planning 
and operational costs over time (disk, cpu and communication) are just 
examples of the concerns addressed in this perspective. 

This means that the application concept that we were looking for must be useful to the 
issues addressed in each of these perspectives.  

3. Concept Representation 
Regarding the representation of the application concept, we considered that 
“applications are systems”, and therefore we presume that the key properties and the 
representation of a System[4] also applies to the application concept. Therefore we 
adopted as valid the formal descriptions of a system: 

• Organic View: Desegregation of overall system into sub-systems grouped by 
categories. 

• Context View: Set of components that are external to the system, which have 
dependencies with the system. 

• Structure View: Representation of the system’s components and their 
dependencies 

• Integration View: Representation of the dependencies between the elements 
of the system and the elements external to the system. 

These four views describe the more relevant aspects of the system concept, in a 
constructional perspective. On the left side of the following image, one can observe a 
system S01 as the aggregator element of four components. Consider that the circles 
are concept instances, that the type of the concept is dictated by the color of the circle 
and that the lines that connect the circles are the relationships between the instances. 
On the right side of the image the system S01 is an element of the system SA and this 
one is an element of a Global System. 

3.1 Views of a System 

In the following text we present the four base views of the S01 system. Take  
into account that none of the representation intends to define a representation 
language of SSI. The examples of the views are presented as an example with the sole 
purpose of facilitating the communication of the message inherent to the application 
concept. 

• Organic View. This view is focused in a hierarchical decomposition, 
established according to a predefined criterion, which identifies the artifacts in 
the composition of a system. The Organic View can be represented as follows: 

• Context View. This view regards the representation of the elements, external 
to the system, which have direct dependencies with it. For S01 the Context 
View presented in Figure 3. 
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• Structure View. This view regards the representation of the dependencies 
between the internal elements of the system. The elements are typically 
organized based on some internal classification. A Structure View of S01 can 
be represented as in Figure 4. 

• Integration View. This view regards the representation of the dependencies 
between the internal elements of a system and external elements of that 
system, as presented in Figure 5. 

 

 

Fig. 1. System S01 as an aggregator element (left) and as an aggregated element (right) 

 

Fig. 2. Organic View with S01 

                    

              Fig. 3. Context View of S01                            Fig. 4. Structure View of S01 
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Fig. 5. Integration View of S01 

4 The Results 

The proposal for the clarification of the application concept is funded on the different 
needs of the Business, Information Systems and Infra-Structure perspectives. The 
initial concept was disaggregated into three different ones, each addressing specific 
logics and purposes: 

• The Solution Concept, in the Business Perspective. 
• The Application Concept, in the Information Systems Perspective. 
• The Platform Concept, in the Infra-structure Perspective. 

In Figure 6 we represent these concepts and their dependencies with other concepts 
that we considered fundamental for the clarification and understanding of the former. 

In the Business perspective, the IT is represented by a single concept, the Solution, 
which provides Functions to the end users – the participants of the Business 
Processes. We named these functions  Business Functions. The Solutions are also 
associated with Business Areas and to Information Entities. For simplicity purposes, 
and even thought it was clear that Business. 

Processes are related to Business Functions, and Business Functions are related to 
Solutions, we chose not to depict in the model the Business Function concept, 
however it is  implicit in the relationship between the Business Process and the 
Solution.  

In the Information Systems perspective we considered three base concepts to cover 
the architectural issues inherent to its construction. 
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• Applications, which represent the constructive elements that implement and 
provide Business Functions. 

• Repositories, which represent the constructive elements that hold and 
manage information shared across the Applications. 

• Integrations, which represent the constructive elements that enables the 
integrations between Applications, between Applications and Repositories, 
and between Repositories. 

 

Fig. 6. Concepts by Perspective 

Regarding the Infra-structure perspective we considered the Platform concept, 
which represents the execution environment of the applications, integrations and 
repositories, or of their components. Such covers the principle that different 
components of a single application may be executed in different environments 
(Platforms). A Platform aggregates a series of Technologies used by the Applications 
during its execution. 

After this brief description, we now present a detailed discussion about Solution, 
Application and Platform concepts. 

4.1 The Solution Concept 

A Solution is a logical aggregation of Business Functions provided by IT. A Solution 
has a Functional Responsible, which governs and decides the evolution of such 
functionalities. A Solution also manages business information that we refer to as 
Information Entities. The Solution concept does not express any constraint regarding 
the IS perspective (construction) or Infra-structure (operation). 
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Solution Lifecycle and Enumeration 
The proposed lifecycle for a Solution has four major stages - Conception, Development, 
Production and Decommissioned - as  represented in the following figure.  

 

Fig. 7. Solution lifecycle 

The Production stage can assume any sub-stage (Investment, Maintenance, and 
Decommission) in any order. The Investment expresses a phase when  
the organization is investing in the Solution. The Maintenance dictates that the 
organization is maintaining the functional and operational level of the Solution. The 
Decommissioning expresses that the organization is reducing the effort associated 
with the Solution, and consequently reducing the level of operation. 

The lifecycle stages were considered as the basis for the establishment of the 
enumeration of the concept, allowing the following different counts: 

• Number of Solutions in conception; 
• Number of Solutions in development; 
• Number of Solutions in production. 

Solution Related Concepts 
As implied in the meta-model presented in Figure 6, there are a few premises inherent 
to the Solution concept: 

• A Solution has at least one association with a Business Process; 
• A Solution provides at least a Business Function; 
• A Solution has at least one association with an Information Entity. 
• A Solution has a Functional Responsible.  

The Context View is particularly useful to schematize the relationships of a given 
Solution; the figure 8 is an example of such. 

Solution Structure 
A Solution is composed by Sub-Solutions. The decomposition criterion is majorly 
influenced by the functional complexity, even though it may be reasonable to account 
for other influences such as security, where one would group the Business Function 
by access level. A Solution hierarchy is an instrument of structuring of Business 
Functions and of the way the IT provides services to the Business. 
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We also identified the following premises surrounding the Sub-Solution notion: 

• A Sub-Solution is not subject to Solution enumerations. 
• A Sub-Solution has the same lifecycle of the Solution; however they may be 

in different phases. 

• A Sub-Solution belongs to one and only one Solution. 

Sub-Solution can be mapped to Business Processes, even though they are not counted 
individually when inquiring about the amount of Solutions. From an Organic point of 
view, the Solutions should be placed in a functional hierarchy. 

 

Fig. 8. Context View of a Solution X 

 

 

Fig. 9. Structure View of a 
Solution X 

Solution Integration 
From a Business perspective we can consider the possibility that two Solutions trade 
information between themselves, and are, by consequence, integrated. However the 
Integration of Solutions did not come about as a useful constructor and was deemed 
irrelevant.  

4.2 The Application Concept 

An Application is an artifact in the Information Systems perspective which 
implements and/or provides the Business Functions. All Business Functions provided 
to the end-user by Solutions originate in the Applications. For each Solution there is 
at least one Application that provides the respective Business Functions. The 
functions can be implemented by the Application itself, or by another with which the 
Application is integrated with. Applications may be integrated with other 
Applications and with Repositories through the Application’s components. The 
components are referenced in the Structure View. 
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Application Lifecycle and Enumeration 
The Application lifecycle is equal to the Solutions lifecycle. However coherence rules 
between the stages and phases of the concept’s lifecycles should be considered. 
Regarding enumeration, the ways identified to count the applications are equal to the 
ones of the Solution. 

Application Related Concepts 
We identified the following premises that are inherent to the Application concept: 

• An Application is executed on at least one Platform. 
• An Application has at least one associated Solution. The association can be 

direct or indirect through another Application that provides Business 
Function implemented by the former. If the Solution has Sub-Solutions the 
association is established by the Sub-Solutions. 

• An Application implements at least one Business Function. 
• An Application supports information persistence, either directly through an 

internal Repository or via integration with an external Repository. 
• Applications trade information between themselves and between external 

Repositories, thus are integrated with other Application and Repositories. 
Each integration is a relationship between integrated entities and matches an 
instance of the Integration concept. 

Even though a relationship between an Application and another Application or 
Repositories, is always an Integration, what is relevant to highlight in a constructional 
logic is the dependency between the integrated entities, and not the integration details. 
Therefore, an example of an Application Context View can be as follows: 

 

 

Fig. 10. Application Context View 
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Application Structure 
An application is composed by four types of application components: 

• Presentation Components, that provide the business functions to the human 
users. The detail of these components is typically determined by technology 
issues. Consider, for example, an application that provides an interface view 
SMS and another via Web. In this scenario one should consider two 
Presentation Components. 

• Core Components implement the business functions. Thus different 
components are mostly justified by functional aspects, although technological 
considerations may arise, as for example when components require different 
execution environments. 

• Connectors that are required to establish the integrations. These connectors 
are represented whenever a specific parameterization is required for the 
Integration. 

• Internal Repositories are the components that ensure the persistence of the 
information managed by the application, they can relate to databases, system 
folders or any other way of persistence.  An Application can also access 
information maintained in external Repositories through the Connectors. 

Naturally the structure of an Application is not just an enumeration of its components, 
but also the identification of their interdependencies.  

 

Fig. 11. Application Structure View 

All the Application components are associated with execution environments that 
provide the required resources for their execution. In the majority of cases these 
environments are Platforms. However in some rare cases, execution environment may 
not be classified as Platforms.  
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• IT knows that Applications, Integrations and Repositories have organization 
specific knowledge (code and data) that must be protected and maintain. On the 
contrary, Platforms are off-the-shelf software. Platforms are replaced with newer 
versions. Application, Integration and Repository must be migrated whenever the 
Platforms are replaced. 

• Since elements of the Information System layer (Applications, Integrations and 
Repositories) are mostly customized software, their cost is mostly associated with 
development and maintenance effort.  However, cost structure of software 
elements of the Infra-Structure layer are mostly associated with licenses costs. 

• It is also clear that whenever the organization is acquiring a business package 
from third parties (for example the SAP ERP for accounting) it is simultaneously 
acquiring a Solution (once customized), and an Platform, each with specific 
requirements that must be evaluated. The clarification of these requirements 
becomes also simpler and more objective.  

The proposed concepts were validated with real cases, ranging from simple Microsoft 
Excel program, to large Data Warehouse systems and to a wide variety of scenarios 
existing in SSI, either based on acquired packages of develop in house. To conclude, 
the adoption of the proposed concepts is expected to be a relevant contribution to a 
better and more rigorous communication among organization communities, enabling 
by itself a more friendly and productive environment to conduct an Enterprise 
Architecture initiative.  

The results achieved in this project are fully compatible with the notion of 
“application components” that one can find for example in Archimate. However, the 
notion of a set of cooperating components, possible executing in multiple platforms, 
is a relevant concept in the architecture and design of Information Systems and, 
unfortunately is not considered as such in common modelling notations [1]. 
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