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Abstract: BORM (Business Object Relationship Modeling) is a development methodology 

used to store knowledge of process-based business systems.  It has been in development since 1993 
and has proved an effective method, popular with both users and analysts. BORM is based on the 
combination of object-oriented approach and process-based modeling. In this paper, we present 
BORM use as a tool for capturing process information required in the initial phases of information 
system development. The main idea here is making a new information system is not only about 
trouble-free implementing of a new idea through new software or hardware technology. It is also about 
thorough analysis of the target environment, because the functions of the developed information 
systems will have a marked impact on the organizational and management structures, as well as on the 
users’ behavior of target area where the system will be implemented.  
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1. Introduction 

The attitude of business towards Information Technology (IT) is constantly changing, 
and increasingly sophisticated. New systems and tools are becoming available.  Additionally, 
there is a constant exchange of ideas between the IT and the business communities, arising 
out of the development of knowledge-based systems. Today, when modern visual 
programming tools, combined with the support of rapid web-based application development 
environments and sophisticated end-user hardware technologies, are available, it would 
appear that the whole software development process is becoming easier. However, this 
statement can apply only in those cases where the software complexity of the solution and of 
the users’ requirements is relatively small.  

 
Yet, many systems have a much higher level of complexity, which make development 

much more difficult. This view is based on our experience with the IT projects we have 
performed to-date. Rapidly changing regulations, behaviors and the level of the average users’ 
skills in using new communication technologies are creating a situation where IT analysts 
must expect that all system requirements are not known at the start of the project. The 
problem is even more complicated because the functions of the built information systems 
have a great impact on the organizational and management structures and on users’ behavior 
of target area where the system will be implemented.  
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2. What are the problems with Methodologies for System Development? 

The major problem here arises in the initial stages of the system development cycle, 
[9], [10], [11], [12], [13].  The initial stage of any methodologies today should be concerned 
with two tasks. The first is the specification of the requirements for the system.  The second is 
the construction of an initial object model, often called an essential object or conceptual 
model, built from of a set of domain specific objects known as essential objects.  Both these 
tasks should be carried out with the active participation of the stakeholders, in order to ensure 
that the correct system is being developed.  Consequently, any tools or diagrams used at these 
early stages should be meaningful to the stakeholders, many of whom are not 'computer 
system literate'. 

 
The most common technique for specification of requirements in current object-

oriented methodologies is Use Case modeling, and subsequent use of Sequence, Collaboration 
and State-Chart Diagrams.  This is the foundation of most Object-Oriented development 
methods [20].  However, this approach is often insufficient by itself to fully support the 
depths required for initial system specification.  Fowler [21] highlights some deficiencies in 
this approach. There are many views on the effectiveness of Use Cases and related tools as a 
first stage in System Design. Simons and Graham [22] for example describe a situation where 
Use Case Modeling obscures the true business logic of a system. Because of standard UML-
based tools are too oriented at the world of programming concepts, other methods for 
business logic and process modeling appeared: 

 
1. The basic grammar of other process modeling tools is based on Petri Nets. The strengths 

of this approach are that it is both graphical and has strong mathematical basis. A practical 
implementation of Petri Nets is EPC diagram of Aris methodology, for example. 

 
2. Another techniques are based on miscellaneous varieties of flowchart diagrams. This 

approach is the oldest diagramming technique used in computer science. It was primarily 
user for visualizing the sequences of operations in computer programs. Today, flowcharts 
are frequently used to model business processes. A practical implementation of flowcharts 
is workflow diagram used in Proforma Workbench or FirstStep Business CASE Tools. 
Indisputably, it is also Activity Diagram of UML.  

 
3. The third technique used here is the use of state machines. These have the theoretical 

background, as well as Petri Nets. A practical implementation of state machines is state-
chart diagram in UML, for example. Indeed, the sequence diagram of UML has features 
of state machines as well.  

The overview of all approaches for modeling business logic and processes described 
here is presented in following table: 
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approach theory behind advantages  disadvantages  
EPC - Aris  Petri Nets very popular in Europe,  

perfectly supported by Aris CASE 
Tool, easy and comprehensible 
method for domain experts 

weak relation at subsequent software 
development techniques, 
 slow analysis, 
 low expressiveness of large models  

UML Activity 
Diagram 

flowchart industry standard,  
supported by many CASE tools  

too software-oriented, 
difficult to understand by domain 
experts 

UML 
sequence and 
state-chart 
diagram 

state machine industry standard,  
supported by many CASE tools  

too software-oriented, 
difficult to understand by domain 
experts 

Workflow 
Diagrams  

flow chart easy and comprehensible method for 
domain experts,  
perfectly supported by many business 
CASE Tools  

not very popular in Europe where 
Aris takes the dominant place, 
weak relation at subsequent software 
development techniques  

3. Our Approach 

The method presented here is Business Object Relation Modeling (BORM). This 
program was originally developed to capture knowledge necessary for the development of IT 
systems, but which has revealed increasing potential for more general knowledge based 
system development.  Work on BORM began in 1993 and was intended to provide seamless 
support for the building of object-oriented software systems based on pure object-oriented 
languages, such as ‘Smalltalk’ [25], [26], [27], together with pure object databases, such as 
‘Gemstone’.  Today, this method is also recognized for its significant potential to capture 
knowledge of business processes, business data and business issues. [6],[30],[34] BORM 
solves problems, when not all system requirements are known at the start of the project and 
the customer expects that their discovery and refinement will be part of the project. 
[37],[36]In BORM, it is not difficult  to address also the change of these related structures 
during work on the information systems.  

The BORM approach is based on the fundamental concept of process modeling 
combined with strong object-oriented approach. 

In BORM, any initial analysis diagram supports only problem domain-specific 
concepts; any software-orientated concepts are left until later in the modeling process.  In 
addition, in the early stages, BORM uses a single diagram that embodies the same 
information as the numerous diagrams used by other methodologies. This is an attempt to 
make it easier for the user to form a complete understanding of the interaction of the various 
system components. 

BORM concepts and their notation change as the development process proceeds.  This 
is in sharp contrast with UML, which claims to be a universal system in that the same notation 
is used for analysis, design and documenting the implementation.  Our reasons for changing 
notation are based on the observation that this universality of the UML’s notation hinders the 
design process.  In this we are in broad agreement with the criticism of this aspect of UML 
expressed by Simons and Graham [22]. 

In BORM, every object is viewed as a state machine with states and transitions  
dependent on the behavior of other objects.  Each state is defined by its semantic rule over 
object data associations and each transition is defined by its behavior, necessary to transform 
the object from its initial to its terminal state. Consequently, BORM objects have the 
characteristics of Mealy-type automaton. [9] Business object diagram accents the mutual 
relationships  (communications and associations) of states and transitions of objects in the 
modeled system. 
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4. BORM Examples – Commodity Market Public Information System and Public 
Regional Government System.  

In this part, we present the selected subset of project documentation of this 
information system. All diagrams at Fig. 2 and 3 were drawn in BORM extended standard of 
UML. 

 

System Processes - Objectives of Agrarian Chamber

1. to obtain governmental financial support to enable tailoring commodity
    production more closely to market demands
2. to convince customers that all actions are fundamentally for customer benefit
3. to obtain data and  money from the government to support consultancy activities for farmers
4. to obtain reliable data from government sources to inform the decision making process
5. to increase overall sectorial revenue
6. to encourage home production of key commodities
7. to monitor conditions check to loans for farmers and to lobby to improve such conditions

 
Fig. 1 - the scope of the system 
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Fig. 2 - the business object diagram of the modeled domain 
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BUSINESS OBJECTS - INITIAL ANALYSIS
OBJECT LIFE CYCLES (RULES & EVENTS)
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Fig. 3 - the state machine – style diagram of  agricultural product life cycle within the system 
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Fig. 4 - business process as a cooperation of participating objects described by state machines 
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Other example (Fig. 4) of BORM business object diagram is a process of obtaining 
building permission. This diagram was part of the project run by the Czech Ministry of 
Informatics for modeling, analysis and reengineering processes related to the regional 
government of small towns and villages, and the subsequent development of supporting 
information systems. 

BORM follows the process-oriented approach, which has proved to be beneficial in 
software development.  Generally, the process-oriented approach lead to a faster and more 
comprehensive analysis of the problem being solved. 

In our experience, stakeholders from the problem domain are able to understand the 
BORM approach very quickly - normally a one-hour introduction at the start of analysis is 
enough. In Deloitte & Touche (Prague office), a business consulting team has worked for the 
past five years using the BORM system, as well as ARIS and other methods.  They have 
found BORM to be on average 3-4 times faster in carrying out the analysis phase, compared 
to other methods. 

The methodology is easily acceptable to domain experts, analysis consultants and 
developers. BORM is based on a step-by-step transformation of the model. In its each phase, 
only a limited and consistent subset of modeling concepts is used. BORM has been used 
enthusiastically by Smalltalk and Java programmers and by non-relational object database 
programmers.   

5. Final Comments 

Today, when improved visual programming tools combined with the support of rapid 
application development environments are available, it would appear that the whole software 
development process is becoming easier. This statement is true, however, only for those cases 
where the complexity of the solution and of users’ requirements is relatively simple.  Business 
systems developed for real companies often have a much higher level of complexity which 
make development much more difficult. Consequently, it is essential  (from the software 
developer’s viewpoint) to improve the initial phases of software development. 

Until recently, it was correctly assumed that conceptual modeling tools and techniques 
were used through all stages of project development, from the initial phase to the eventual 
implementation.  However, the position of conceptual modeling is currently being used solely 
in the implementation phase, as a result of the evolution of software development tools. The 
analysis is now being performed using newly developed techniques and “business” objects 
modeling tools. 

We believe that Object-oriented programming has changed not only system 
development but also all of computer science. [28],[29] In software development, any team 
must be well organized, with clear and common goals. Managers of such projects must be 
clear about the potential benefits, as well as understand the management of Object-oriented 
development.  

Object-oriented programming can help in the development of a large system by 
significantly reducing the developing and maintenance time. But the adoption of object-
oriented programming requires considerable developments not only in technical knowledge, 
but also managerial and cultural realignment. Such changes can only be achieved by suitable 
training, combined with the use of well designed and easy to use software development tools 
like those described here. 
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6. Conclusion 

Currently there is not a 'standard solution' to the problem of gathering and representing 
business knowledge.  Our approach, described here, developed out of business experience and 
enhanced by graphic models with clear connection towards system development seems to be a 
promising candidate for such a standard. The approach we propose may serve not only as a 
tool for formal representation of modeled information, but also as we have demonstrated as a 
useful tool for communicating with developers and experts from the problem domain 
(managers, employees, etc.). The key advantages of BORM are its graphic models of 
knowledge representation, which provides easy and effective feedback.  There are also clear 
rules how to progress through the system development process using this knowledge 
representation.  
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