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Abstract
In this paper we propose an approach to treat
business logics and system logics separately. Using the
proposed model, we can ensure that for any set of
facts, business rules are applied efficiently and
consistently.
In our model, it is also feasible to introduce new rules
into any business process, where each process depends
upon some specific rules, policies, procedures and
standards. As a result, business processes can be
automated in a more customizable, flexible, efficient
and reusable way. In the paper we use a vehicle
reservation system as an example to illustrate how our
proposed approach can be implemented.
KEYWORDS: Design, Business Rules Model,
Business Processes, XML, Component based
development and reusable.

1. Introduction
Traditional application architectures are costly and
difficult to customize. Only large enterprises
application vendors can afford infrastructure for
customisation, integration and workflow management.
Successful businesses must have the flexibility to meet
the varying needs of customers.
Large businesses in complex environments are made
up of thousands of processes and their profit depends
on efficient execution of the processes for delivery of
goods and services. Automated business applications
were initially introduced to handle routine processes,
avoiding the more complex and rapidly changing areas
of business rules and strategies. The traditional method
of hard coding business rules into implementation has
proved far too inflexible [4, 6]. There is a need to
change how businesses can react and handle full range

of complexity and flexibility required for business
environmental changes.
Most of business processes are directly dependent upon
business rules. So there is a need to change the way
business rules incorporated. In implementation of
application also there is a need to make business rules
more customisable and capable of providing help to
business analyst during the development phase of
business processes.
In this paper we propose a model to incorporate the use
of business rules into business process development.
We will present a background research in business
system architecture and business model development.
We will then develop a business system architecture
that involves overall system architecture and business
rules model.
In the following sections we will discuss the rule based
system architecture. Then we will analyse business
rules in process automation and present rule based
platform approach. At the end we present an example
with implementation and shows end results, which
illustrates our approach.

2. Background: Business Rules
Business rules provide the knowledge behind every
business structure or process. They are therefore at the
core of functional requirement [2,5]. Business rules are
based on policies and documents where these
documents consist of procedures and standards that
follow internal/external protocols. Business rules are
the policies and constraints of the business. Business
rules are a functional requirement, the decisions,
guidelines and controls that are behind system
functionality. We have explained in detail the sub parts
of business rules model in our previous research paper
[1].
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We propose a new modelling approach that helps to
visualise and analyse business processes at very
beginning stage of system development. This provides
a picture for business executives to see what needs to
be done, by whom and when. This approach provides
business-rules driven platform that not only creates a
visual picture of the links between different events, but
also creates a declarative, accurate, and actionable
infrastructure for automation.
The solution is similar to three-tier business process
architecture where user can interact with user interface,
which is the first tier of the architecture. The second
tier is process customisation, which is responsible for
customisation of the business rules process according
to business rule process expert’s need.
At the last tier, business rules are implemented and
incorporated into the business processes. Figure 1
represents a system with three-tier architecture.

as “On upgrade of two packages or more from same
customer must be notify the area manager.”
There is a need to propose a model, which can enable a
business to introduce their rules into any business
process automation, where each process depends upon
some rules, policies, procedures and standards. One of
the objectives of the model is to make business process
automation more customisable, flexible, efficient and
reusable [1,3].
The modelling, development, testing and execution of
business rules and workflow tasks need careful
coordination to perform automation of business
processes. By incorporating this approach, we can
achieve error-free, efficient implementation according
to customers’ ever changing business environments.

4. Our Proposed Design
Our proposed business
following steps:

Figure 1: Three-tier system architecture

3. Motivation: Automation process for
business rules model
Virtually all businesses specify business rules, whether
as policies, or procedures. A business dictates how the
organisation executes business decisions, processes,
and constraints essential to the company’s strategy
[8,9].
Organisations automate their business processes with
the aim of improving operational efficiency, reducing
costs, improving quality of service offered to their
customers, and reducing human errors.
There are many types of business rules. For example, a
business rule might specify the constraints under which
a preferred customer receives a benefit such as,
“Mobile company gives their customers free upgrade
from existing packages to new packages.” Or a
business rule might define attributes that must be
validated, such as “Mobile dealers must be from
Australia.” A business rule might express process
driven events, including notification procedures such

model

design

involves

1) Identify business components
2) Specification of each component
3) Identify relationship between each component.
A high level semantic representation of the business
model has been shown in Figure 2 using a UML
(Unified Modelling Language) diagram [15].
Business Structure

defined_by

depends_upon

Business Rules

Business Process
according_to

Figure 2: Components of business model
In this paper we present the overview of a semantic
business model [16], which is composed of three
separate components linked with each other, having
specific
relationships.
Business
structure
is
“defined_by” Business Process and Business Process is
“according_to” Business Rules, where Business Rules
has the “depends_upon” relationship with Business
Structure [1, 17].
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business rules model component. (The business
process component constitutes part of our future
research.)

In the following UML diagram (Figure 3) we
represents a model diagram of business rules, these
business rules are a component of a business model,
which we already explained in detail in our research
paper [1]. In the paper, we only emphasise on the
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1..*
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1..*

1..*
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Figure 3: Business rules model

5. Benefits using our proposed model
The business rule driven platform technology drives the
business processes. The system can automate many
human decision making tasks by defining the business
rules, instead of using traditional program development
tools to code the logic of the task.
There are many benefits of using our proposed model in
development of any business solution including:
• Easy to change business rules, without the need
to re-think program logic or sequence of
execution
• Rules are easy to understand for technical and
non-technical users
• A Business rule helps computing the right
action for the set of conditions and reducing
complexity.
• IT and business analysts spend less time
developing processes, thereby reducing
overhead
• Changes do not impact business models
• Prevents business errors and mistakes
• Enables businesses to directly drive application
functionality
• Enables a broad base of business analysts
skilled in business problem solving to drive
solutions

•

Provide reduced total cost of ownership and
eliminates bottlenecks to maintenance and
improvement
This allows dynamic, incremental change to handle new
needs.

6. An example for our proposed model
In this example we try to incorporate our proposed
approach into existing business solutions. We are able to
separate business rules and place them into component
where this component makes relation with other
components of a system. Through this example we
analyse and able to customise business processes.
We consider an example of vehicle reservation system,
where customers can reserve different kind of vehicles
for particular data/time and return them. The reservation
system involves many steps, but for the sack of
simplicity here we only discuss its process and
involvement of business rules into one simple business
process. We discuss the scenario of returning damaged
vehicle and then system will perform different checks
and produced different outcomes.
Traditionally there are different components in vehicle
reservation system, such as reservation, users, contract
and invoicing component. The entire vehicle returning
process will happen within these components. If we
analyse carefully that in implementation all the business
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rules, strategies come under ‘pre – post conditions’ or ‘if
then else conditions’ format. For example “if customer
will return damaged vehicle then what will happen”. The
reservation system will bring up the signed contract,
insurance arrangements, accident/ damage report, and
police report.
For this particular situation a company will have their
rules and policies, which may involve third party rules,
such as involvement of police laws, and insurance
company’s policies. The third party will verify these
conditions based on their own rules and policies. The
process of returning damaged vehicle is also depends
upon other businesses.
Using our proposed model mention in section 4 where
we separate all the business rules from implementation
and place them into separate component called business
rules component. This component may have sub
components or packages. The sub components or
packages may be called as internal or external rules. The
internal rules are business own rules including policies,
constraints etc, whereas external rules may include
government regulations, industrial laws etc. In the
following diagram we only represent component view of
vehicle reservation system.

Each component has relationships between one another;
they may or may not depend upon other components. For
example rental contract may originate from a reservation.
Since the contract does not assume a reservation, and the
rental data may deviate from the original reservation
data, several attributes of the reservation will also be
contained in the rental contract. Deviations occur, for
example, when a customer decides to return the vehicle
earlier than originally reserved. Or a company gives the
customer a better vehicle for the same price because the
reserved type is currently not available.
During vehicle hand-over, a vehicle return protocol is
drawn up which describes the returning state of the
vehicle (existing damages, mileage, and so on). When the
vehicle is returned, a corresponding return protocol is
made. The difference, for example in mileage, is then
taken as a basis for invoicing. If the vehicle was involved
in an accident, an additional accident protocol must be
drawn up, which is considered part of the return protocol.
Similarly to the reservation, the rental contract includes
the agreed rental period. The returning protocols are then
used to record the actual hand-over and return times.
The reservation system will check all the relevant
business strategies, rules, and policies through business
rules component. In this component business analyst will
gather all the relevant information regarding business
rules, and in future it will be easy to customise any
business rules or incorporate other rules within this
system.

7. System Architecture to Implement our
Proposed Model
This implementation takes the steps to represents better
and effective way to define business models using
software engineering principles. The objective of this
implementation is to illustrate the solution and proof of
concept.

Figure 4: Components of Vehicle Reservation
System

A business user is a generic term for customer, supplier,
contact partner, and employee. A customer can only
make a reservation. A customer may have any number of
reservations, but a reservation always belongs to one
particular customer. The contract is stipulated for the
rental of a specific vehicle and for specific accessories.
For pieces of equipment such as children’s seat, roof
racks, and so on. Invoicing component consists of
generating invoice, reports etc.

For the purpose of this implementation we use XML
files, XSLT, Native XML database (Xindice), Java, Java
Beans, JSP, XML Parser (Xerces), Xalan (XSLT
Processor, for converting XML to HTML) and Tomcat
application server. XML was created so that richly
structured documents could be used over the web. The
only viable alternatives, HTML and SGML, are not
practical for this purpose.
The need to process and store XML has spawned several
new types of software tool one of which is the “native
XML database”.
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(Xalan)

Database
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Application Server

Figure 5: Proposed system architecture
Basically the system is composed of three tiers as shown
in figure 5: an XML database (xindice from Apache) and
Java on the backend, an application server in the middle
tier, and a browser for the front end to display the results.
The parser and processor’s are part of the Java backend
tier.
The user interface or presentation part is used for display
purposes; user will interact with this part. The user
selects necessary information, and the system will run the
query to retrieve XML database from xindice. The Java
Bean plays the role of a middle tier, which is responsible
for database connectivity. The XML data then processed
and transformed into XSLT format and represented in
JSP pages on the web.

8. Application: a case study using our
proposed model
We develop a very simple case study based on our model
using current technologies. The model provides the
flexibility by defining business rules by using software
engineering principles.
We adopt the same case study as defined in our example
in section 6. We only implement scenario of returning
vehicle. The initial menu will allow users to perform
some basic selections to access the system, due to space
constraint we are unable to show basic screen shot in this
paper.
The company can select different policies and their
relevant procedures associated with a particular job. Any
change or new implementation of these rules, policies
and procedures, which are defined separately from the
system logic, with change of rules, will not disrupt the
whole business system.

In our implementation, we adopt component based
development approach where business rules are
implemented as a separate component. We defined
business rules in the form of XML documents.
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9. Conclusion & Future Work
Our modelling approach helps to visualise and analyse
business processes at the most granular level, so that
business people can see what needs to be done, by whom
and when.
We produced end results by using our proposed model
with use of software engineering principles. We also
incorporate current technologies to implement our
approach. The users will get the same end results as they
used to it and also get great flexibility and reusable
system.
For future work, we will introduce business process
component and rules repository concept, where we use
rules as a single common repository for storage and
management of all business rules. These rules can be
represented in XML-based format with benefits
including collaboration between rules component and
other business applications. This concept enables the use
of rule repository to utilise business rules for modelling
and analysis, while retaining their specialised
environment. This central repository could be accessible
by different applications or businesses.
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