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Abstract: The paper shortly discusses the main principles of business rules approach. It briefly
analyses business rules modelling techniques. The paper shows the relationship of business rules model
with other business models and the importance of business rules model. The paper also discusses how
business rules model can be created without externalising business rules from different business models. A
part of a business rules repository used to store information about business rules represented in UML Use
Case diagrams is presented in the paper.
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INTRODUCTION

Business rules approach has become the object of many researches in recent years.
As business rules affect different business systems aspects they appear in various
systems models. Business rules are hardly externalised from different systems models to
separate business rules model as they are integral parts of systems models. Different
modelling languages are used to represent different aspects of systems being modelled.
Each modelling language is better suited for some types of business rules modelling. It is
desirable to have a single coherent representation for all the kinds of business rules, but it
is difficult to achieve because business rules differ much in their structure, semantics and
other points of view. It is also desirable to represent business rules in a way suitable to
perform business rules system consistency analysis. There is no single modelling
language suitable to represent business rules of different classes. Even if some modelling
language can be used to represent all business rules, some business rule expressions
might become hardly understandable. Business rules approach focuses on information
systems development automation. Business rules have to be expressed in a way suitable
for automated implementation in information systems. On the other hand, business rules
should be expressed in natural language sentences for business audience.

We state that it is not necessary to externalise business rules from business systems
models to create a detail and full business rules model. We propose to use system models
represented using UML diagrams for business rule model creation. Business rules
expressed using first order predicate logics are suitable to perform business rules system
consistency analysis. In this paper we shortly present the way of business rules deriving
from UML Use Case model representing actors obligations. The schema of a part of
business rules repository for storing information about business rules that declare actors
obligations is also present in the paper.

The rest of the paper is organised as follows. Section 2 surveys the main aspects of
business rules approach and presents how business rules appear in different system
models. Section 3 shortly analyses business rules representation techniques. Section 4
briefly represents the schema of a part of business rules repository for storing information
about business rules expressed in UML Use Case model. Section 5 concludes the paper
and presents further work directions.

BUSINESS RULES IN BUSINESS MODEL

Systems analysts have long been describing an enterprise in terms of the structure of
the data and the organization of functions organisation performs. But the constraints under
which the enterprises operate were ignored in most cases [2]. Semantics captured by
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constraints can be expressed as logic rules [6]. There were many concepts of business
rule proposed in last few years. In this paper we use the concept of business rule as stated
in [8]: business rule means a statement that defines or constrains some aspect of the
business. Concept “business” in this context is used as an abstraction that refers to any
subject of any scope to which model driven architecture or UML modelling is or could be
applied [8]. This means that concept business in this paper is used to specify any type of
activity having its goals, using its resources, processing some processes and achieving
some results.

Business rules express a crisp logical definition of some facet of the organization's
way of doing business [9]. Business rules that drive an organization are almost always
expressed as logical knowledge [7]. Business rules are simple atomic statements that
constrain some aspect of business operations [9]. Business rules can appear in many
forms. They may be described both formally and informally [2]. As mentioned above,
business rules express constraints under which business is done, so business rules
statements have to be well-formed expressions and not Ad Hoc [5]:

e Business rules statements should be suitable for validation of correctness by

business people;

e Business rules statements should be suitable for verification against each other for

consistency.

BUSINESS RULES REPRESENTATION

There is no generally accepted approach for defining or representing business rules
[9]. Different modelling languages can be used to represent business rules: UML,
structured English sentences, and program code [8]. Business rules differ in their
structure, semantics, systems components which they are related to. There are many
different classes of business rules [1], [4]. Business rules of different classes can be
represented differently [10]. It may be hard or even impossible to represent all business
rules existing in particular system using one modelling language. Selected modelling
language impacts business rules models clarity and suitability to perform verification and
consistency analysis. Concept “model” is used here as a representation of a part of the
function, structure and/or behaviour of system of interest [9]. A model is generally
regarded as a representation of reality [13]. The system in this context may be one of the
following: business system, information system, business rule system and so on. Each
model uses notation suitable to its primary audience. The syntax and style of a model is
dictated by the language, customs, tools, and training of its primary audience [8].

Business rules appear in different system models. Business rules are represented
differently in different models. A full business rule model should be complete, correct and
consistent. Business rule model should also be clear, unambiguous and readily
translatable into other representations. There are formal, semi-formal and informal models.
Model is formal if it is represented using a language having well-defined form (“syntax”),
meaning (“semantics”), and possibly rules of analysis, inference, or proof for its constructs
[9]. Only formal models are of interest for us because only formal models are suitable for
automated processing and transformation into other models. Formal logics, such as
predicate logic, are suitable to create well-formed expressions of rules in business terms.
Rule model created using formal logics is suitable for automated business rule
implementation [5]. Formal model can be created using graphical or textual notation [9].

An additional need for the transfer of business rules between organizations also
shows the importance of business rules approach [9]. Although all organizations differ they
also have some similarities. For example, business rules implementing constraints defined
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by different laws appear in every organisation. Business rules transition between
organisations may become asset in the future.

UML is the most popular modelling language used to model business systems,
information systems and software systems [11], [12]. Business system models
represented using UML diagrams are not fully formal. Systems models can be differently
interpreted because some details cannot be represented in UML diagrams. Only diagrams
are not enough to create full and detail system model. Some aspects of a system are
hardly represented using graphical notation or a hardly understandable if represented in
this way. The need of a formal technique in addition to graphical notations for modelling
different kinds of systems was shown by introducing object constraint language (OCL) in
addition to UML. OCL is used in parallel with UML diagrams to model different kinds of
systems. Complex logic of the systems being modelled can be described using OCL, but
there are no means to check the consistency of the system models and OCL specification
together.

REPOSITORY FOR BUSINESS RULES REPRESENTED IN USE CASE MODEL

Many rules existing in various systems are specified representing different aspects of
the system: system behaviour, system structure, system actors obligations and so on. But
not all business rules can be represented in system models describing different aspects of
a system. Some rules have to be additionally specified to create full and detail business
rules model.

Business rules influence almost all aspects of business systems. Business rules
state, define and constrain structural elements of business systems and behaviour of
system components. This is the reason why it is difficult to externalise business rules from
different system models [3], [4]. By saying “externalise business rules” we mean the action
of moving all business rules from the models representing different aspects of the system
to separate business rule model. Some logical parts of the system models are transferred
to business rule model when moving business rules to a separate model. This may cause
the incompleteness of some business system models.

The other way of creating complete business rule model is duplicating business rules
represented in different system models. In this case each business rule is represented
twice. Each business rule in different system models would have a copy in business rule
model. It is also a shady solution because with the duplication of information arises many
additional problems.

We propose not to externalise business rules from the models describing different
aspects of business system. Business rules model can be created transforming business
rules represented in different system models into formal business rule model. Business
rules that are not represented in any system model have to be specified separately (Figure
1). Business system model analysis is performed after all system models are created.
Business rules expressed in different system models are represented formally in business
rules model. The relationship between business rule statements in rule model and system
models is ensured by storing information on every rule in business rule repository.
Business rules model and other system models can be used to perform consistency
analysis. Complete business system model includes models describing all necessary for
certain purpose system aspects business rule model.

The process of business rule transformation and formal business rule specification is
shown in Figure 2. Use Case model can be created using any commercial modelling tool
allowing storing information in XML file. The information about Use Case model is
retrieved from XML file for analysis.
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Figure 1. Business system modelling

Information about business rules is stored in rule repository after a search of
business rule statements is performed. Formal business rules statements are generated
using information stored in business rules repository. Formal business rules statements
are also stored in rule repository. Business rules are expressed in natural language
sentences. These informal business rules statements can be presented to business
audience for business rules verification.
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Figure 2. Business rule transformation process

Figure 3 shows the schema of the business rule repository. As we discuss only
business rules represented in UML Use Case diagrams in this document, only a part of
repository for storing business rules describing actors obligations is represented. We will
briefly describe the repository further.

Table “Actors” is used for storing information about business actors specified in Use
Case diagrams. Table “Use_Cases” is used for storing information about tasks assigned to
business actors which are represented in Use Case diagrams. Table “Obligations” store
information about the obligations assigned to business actors. Obligations are specified as
associations between business actors and Use Cases. Obligations may be “has to”, “may”,
‘can”. These tables are filled up when analysing XML file which stores Use case model.

The name of each object and original identificators are transferred into repository from
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XML file. Modelling tool assigns original identificators to each component of the Use Case
model. These identificators are used to ensure the traceability between Use Case model
and business rules stored in rule repository.

Actors
O 1D I
COrig_IC |
FAotor AS0
Uses
Formal_UCR Use_Caze_Rule Is expressed Use_Case_ER
Iz expressed
1¥] | 10 | o i |
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Figure 3. The schema of business rule repository

After the “Actors”, “Use_Cases” and “Obligations” tables are filled up associations
between actors and Use Cases are transformed into rules and placed in rule repository.
Information stored in table “Use _Case Rule” is used to form business rules expressions in
natural language sentences. These statements are stored in table “Use_Case BR’.
Business rules expressed using natural language sentences are used fro rule verification.
Business rule verification is performed by business people.

The table “Predicates” is used for storing information about the predicates formally
expressing business rules. Predicates are formulated from statements expressing
obligations. For example, predicate Has_to(A,U) is formulated from obligation “Has to” and
means “Actor A has to perform task U”.

The table “Formal _UCR” is used to store information about formal business rule
statements. Formal business rule statements are formulated using predicates stored in
table “Predicates”.

CONCLUSIONS AND FUTURE WORK

The importance of business rule approach is obvious. Literature analysis showed that
many business rule representation techniques exist but there is no single suitable to model
all business rules. The need for different representations of business rules is stated in
papers of different authors. Analysis showed that business rules influence almost all
aspects of business systems and appear in different business system models. Concluding
above presented we proposed not to externalise business rules from different system
models. We showed how business rules specifying actors obligations and represented in
UML Use Case diagrams can be transferred to business rule repository. We also
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presented a part of the business rule repository used to store rules represented in UML
Use Case diagrams.

The prototype of the software system implementing proposed above is being
developed. Business rule repository is going to be expanded to support storing information
about rules represented in other system models. The tool should also provide facilities to
perform business rules system consistency analysis.
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