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Abstract. Enterprise Modelling is a discipline which tries to capture and reason
about the distinct dimensions (e.g. structure, strategies and processes) involved
in organizations by means of visual models. In this work, we are interested in
using Enterprise Architectures to gain an understanding of the enterprise to
promote a goal-oriented enterprise analysis. This paper describes the current
state of art in literature of enterprise architecture and correlated areas and
outline research questions that represent the open challenges that must be faced
to promote this goal. In particular, the description of literature and the research
questions are made in terms of the languages that model the enterprise
architecture as well as the techniques that support architectural analysis.
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1 Introduction
Mainly aiming at staying in business or seeking for higher profits, organizations today
need support for fostering innovation and boosting production. To achieve both goals,
it is crucial that they develop a deep understanding regarding their different
dimensions, such as structure, strategies and processes. Such understanding can
emerge through the discipline of Enterprise Architecture (EA) [1] which tries to
capture and reason about the distinct dimensions or viewpoints [1] of the enterprise by
means of visual models.
Among these viewpoints, the domain of “motivation” has been recognized as an
important element of enterprise architectures [2]. Goal modeling allows architects to
systematically express the choices behind multiple alternatives and explore new
possible configurations for an organizational setting. This is essential for business
improvement once changes in a company’s strategy and business goals have
significant consequences within all domains of the enterprise.
Since changes in all organizational domains must be synchronized with the goal
domain, in this work, we are interested in gaining an understanding of how these
changes occur in the enterprise by promoting a goal-oriented enterprise analysis. The
objective of this paper is to describe the current state of art in literature of EA and
correlated areas in order to address this research problem. Furthermore, we outline the
open challenges to promote this research goal by proposing research questions.

We have noticed during our literature review that such effort in enterprise analysis
must initially capture the enterprise architecture in the format of models and
subsequently, apply architectural techniques in these models. This observation led us
to describe the literature concerning these two aspects, and for this reason: (i) we
consider the languages to model the EA models and (ii) we also address the
methodologies and/or techniques in EA and related fields that support enterprise
model analysis.
The remainder of this paper is structured as follows: Section 2 describes the current
state of art regarding the languages for modelling the EA (section 2.1) and techniques
for architectural analysis (section 2.2). Section 3 concludes the paper with an outline
of research questions that represent the open challenges that must be faced to promote
our research goal.

2 Current State-of-Art in Enterprise Architecture and Related
Fields
2.1 Languages for Enterprise Modelling
Architecture at the level of an entire organization is denominated as Enterprise
Architecture (EA) and can be defined as “a coherent whole of principles, methods
and models that are used in the design and realization of an enterprise’s organizational
structure, business processes, information systems, and infrastructure” [1]. The first
step to use some architectural approach is the documentation of enterprise
descriptions through the use of modeling languages.
To cope with the complexity of enterprise architectures, however, the models
produced in these modeling languages should capture only the adequate architectural
concepts [1]. The right set of concepts that is captured within one model depends on
the purpose for which this model is created [1]. In our work, we create our models
with a specific concern in mind, that is, we intend to propose a model-driven
technique for goal-oriented enterprise analysis. With this intent in mind, we set up
some requirements that guide our survey among several approaches in literature. We
can enumerate these requirements as follows:
1.

2.
3.

Requirement 1 (RQ1). Since we intend to propose a model-driven
approach, the proposals must include modeling languages to model the
enterprise architecture;
Requirement 2 (RQ2). Our approach is also goal-driven, what makes the
inclusion of goal-related concepts an important parameter in our analysis;
Requirement 3 (RQ3). We have the purpose of providing an enterprisewide analysis, leading us to focus on how the goal domain is integrated
with the other viewpoints of the enterprise architecture.

Starting our considerations, the concept of goal is widely used in a number of areas
such as Requirements Engineering (RE) [3] [4], Enterprise Modeling [1] [5] and

Business Process Management (BPM) [6] [7] [8] [9]. In particular, we have surveyed
only those approaches that provide modeling languages (RQ1) that explicitly capture
goal-related concepts (RQ2). Furthermore, in each approach, we have focused on
how these efforts propose to align goals with the other elements of the approaches
such as roles, business processes, and so forth (RQ3).
Conclusion of literature review. In order to address RQ2, a careful examination of
several areas that we may include RE, EA and BPM revealed that the predominant
concept found in literature is the concept of goal (or objective) (a definition for the
term is provided in section 3). Further, we also may find some other related concepts,
such as softgoals [4] and strategies [7]. In its turn, these concepts may be related by a
number of relationships such as AND/OR refinement [3] [4] or conflicts [3].
Concerning the integration of the goal domain with the other elements (RQ3),
considering that such goal orientation is adopted by many proposals in a large number
of areas; we concluded that the relations of the goal domain with the other concepts in
the proposals are dictated by the applicability of the proposal in each specific area.
2.2 Techniques and Methodologies for Enterprise Architectural Analysis
Once we have understood which information we should capture in our model (goals,
softgoals, strategies, etc.), their relations (e.g. AND/OR refinement) as well as the
associations with the other elements of the EA, we need a technique/methodology to
use this language in order to promote our goal-driven enterprise analysis. This leads
us to estipulate the forth requirement:
1.

Requirement 4 (RQ4). We intend to examine the approaches that
provide model-driven architectural analysis, in particular, goal-oriented
model-driven enterprise analysis.

Conclusion of literature review. There is a large body of knowledge that addresses
model-driven techniques. Some of them can be found in the scope of EA such as [10]
[11] [1]. However, we have found that none of them incorporate such goal-orientation
(although some of them present goal languages as depicted in previous section). Most
of the model-driven techniques for process analysis are actually included in the scope
of BPM (the majority of them also do not have such goal orientation, but exceptions
can be found in [12]). For instance, there is a plethora of model-driven methods under
the BPM umbrella that are generally denominated as Business Analytics methods.
Among these Business Analytics methods, we may cite the following areas (that
address these methods): Process (Re)design (or (re)engineering) [13] [14], Process
Maturity [15], Process Controlling [16], Process Mining [17], Business Activity
Monitoring [18] [8] and Process intelligence [19].

3 Ongoing and Future Work
In order to promote a goal-oriented enterprise analysis, the current literature has been
surveyed as means to understand how the related approaches could support this
research goal. After this survey, we have noticed that the proposals are fragmented
with respect to the issues that must be addressed in order to solve the problem, and
none of them addresses these issues in its totality. This section is aimed at discussing
some of these issues, proposing research questions that outline these open issues and
depicting how the current approaches meet or fail these requirements. The research
questions are drawn also in terms of the language and techniques mentioned in the
previous sections.
3.1 Languages for Enterprise Modelling
Support for modelling goal-related concepts. Which concepts are necessary for
such approach (such as goals, softgoal, and strategy)? Which are the relations among
these concepts (such as AND/OR refinement and conflicts)?
Goal-related concepts. Goals can be defined as statements that declare desired states for

the enterprise setting as well as the reasons and motivations (i.e., rationale) for the
existence of the components in the other viewpoints [20], describing a desired state or
development of the enterprise [21] [22]. The concept must be characterized with
respect to the following attributes:
1.

2.

3.

4.

Description. Represents the description of the goal. In all the surveyed
approaches, goals are informally specified in natural language, although a
formal specification is required to enable automated analysis;
Level of abstraction. Since goal definitions may be stated in a broad
scope within the organization, ranging from high-level concerns to the
declarations of the values that must be operationalized by business
processes, this dimension aims at classifying goals in relation to the level
of abstraction. In that respect, some proposals [6] [23] [24] [7] present
classifications about goal-related concepts such as mission, vision,
strategy and its refinements, although a precise criteria for allocation of
goal statements into the categories suggested by the proposals are still
required;
Ownership. Given that an EA models are a joint effort involving several
stakeholders, we have to be able to specify the goals’ owners. These
goals’ owner can be individuals (agents) [4] [25] or organizations
(including the whole enterprise, organization units or roles) [26] [23] [27]
[22];
Hardness. This dimension distinguishes between soft and hard goals.
Hardgoals are defined as goals whose satisfaction can be objectively

5.
6.
7.

8.

defined [4], while softgoals have their satisfaction subjectively evaluated.
Some approaches do not recognize this distinction, such as [27] [25] [28];
Priority. Stipulates an order for the achievement of goals [3] [22] [28];
Deadline. Represents the maximum point in time that the goal can be
achieved [22] [28];
Evaluation type. Specifies how the satisfaction of the goal must be
checked for a given interval of time. In [22], goals have goal patterns that
are properties that can be checked for a given state/time point or interval
in order to evaluate if the goal is satisfied or not (this pattern have types,
namely: achieve/cease, maintain/avoid, optimized (maximized/
minimized/approximated)). This proposal builds its definition on [3];
Measurement. The satisfaction of goals needs to be quantitatively
evaluated. This is usually achieved by associating goals with Key
Performance Indicators (KPIs) [27] [22] [28] [24].

Goal-related relations. Goals can be related through some types of relations. The survey

revealed that there are the following types of goal relations: AND/OR decomposition,
conflict, influence [27], (positive/negative) contribution and means-ends [4].
Alignment of goal-related concepts with the viewpoints of EA. Which are the
relations between the goal domain and the other domains of the EA, such as business
process, organizational structure domains, etc?
With our analysis of the literature, we have observed that the response of such
question is related with the intended applicability of the model in the several areas.
For instance, in RE and EA, goals are aimed at capturing stakeholders’ requirements
for a target computational system (RE) or an architecture yet-to-be constructed or
redesigned (EA), what lead them to be associated with agents/roles/stakeholders [4]
[3] [21] [25] or even with organizational units [23] or communities [26]. In these
areas, goals statements can also be defined on the basis of objects/resources [3] [4]
since these resources can be used by the stakeholders in the achievement of goals.
The only two approaches that consider goals as being linked to the normative
aspect (rules) are the BMM model [23] and the Business Motivation Ontology [24].
Possibly, this can be accounted by the fact that in EA, norms may constrain the
achievement of goals within the enterprise setting.
Finally, the majority of the approaches recognize business processes as the most
important asset responsible for the achievement of goals in organizations such as [5]
[4] [29] [30] [26] [23] [21]. Some works in the discipline of BPM have been inspired
by this goal-orientation [9] [6] [12], by adding goal-related concepts in order to
overcome the semantic gap between high-level enterprise’s goals and the business
processes which are responsible for implementing these goals. Other approaches are
intended to provide additional support in business process reengineering activities [7]
[31] [32]. Furthermore, some proposals appear in the context of BPM using
ontologies [28] [24] [33] to promote semantic interoperability of business processes
at the conceptual level with the other viewpoints of the enterprise.

Concerning this problem of identifying the set of concepts in each viewpoint that
have associations with goals (and the nature of these relations), we have already
started an effort [34]. We observed this connection is far from trivial and not
addressed by any of the aforementioned approaches, requiring us to consider the
semantics of goals, the semantics of many other enterprise elements as well as the
nature of the relation between goals and these other enterprise elements. As a
consequence, we tackled the problem using an ontological approach [35].
3.2 Techniques and Methodologies for Enterprise Architectural Analysis
Use of BPM approaches. How BPM methods can be adapted to perform
architectural analysis?
Within the BPM approaches, processes can be evaluated with respect to their
structural properties or the execution characteristics. Within the field of Business
Process Reengineering, the approaches are concerned about guiding the (re)design of
processes so that they contain only activities that generate value for the organization
(structural properties of business processes). They commonly comprise
recommended best practices [14] and other informal methods like "classic"
reengineering view [13]. Concerning the execution characteristics of business
processes, three types of analysis can be made [16]: past analysis to evaluate what
happened in the past (Process Controlling [16]), real-time analysis to monitor the
currently active business processes (Business Activity Monitoring [18] [8]) and
predictive analysis to predict what may happen in the future (Process intelligence
[19]).
We can argue that BPM methods concentrate in the analysis and optimization of
business process models (process viewpoint of the EA). These methods can be
considered of great value in our approach, since we may adapt the optimization
techniques in the process viewpoint taking the goal viewpoint into consideration.
Further, although there is little support (or inexistent) in BPM methods to address
optimizations in other viewpoints of the EA, the Business Process Maturity Model
from OMG [15] could be used as an instrument of enterprise analysis, since it enables
description of ''as-is'' enterprise’s state, from the perspective of process management
maturity [36]. This enterprise description will enable us to gain understanding of the
current situation of the enterprise, what ultimately represents our objective of
enterprise analysis.
Enhancement of enterprise modeling techniques with goal-oriented analysis.
How enterprise analysis techniques can be enhanced with goal-oriented analysis?
Current enterprise architectural techniques [1] are able to perform some types of
analysis in EA models, such as functional analysis and quantitative analysis.
Although these techniques are very useful for performing an enterprise-wide analysis,
they still do not incorporate goal-oriented concepts to perform such analysis and may
be used as a starting point in our work.

Adaptation of current goal-oriented analysis techniques. How current goaloriented techniques from other areas can be used in enterprise analysis?
A first effort into the incorporation of goal-oriented techniques for enterprise
analysis is proposed in [37]. The work proposes a quantitative-reasoning based
approach to model and simulate feedback loops of goal influences relations in the
ArchiMate Motivational Extension language [21] [27]. Although the proposal is very
useful in the scope of evaluating goal satisfaction, it still lacks an evaluation of goal
satisfaction considering values that come from enterprise architectural analysis. This
is an open challenge that may be addressed in the context of our future work.
To summarize our discussion, after addressing the issues of language and
techniques for enterprise analysis, we also envision that methodological guidelines for
producing models using this language must be developed and the resulting techniques
must be validated through real-world case studies with the purpose of validating them
in practice.
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