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1. I3P: IT Professionalism Program

International Program for Standardizing Global IT Profession
MARIA RAFFAI
Széchenyi István University, Faculty for Engineering and Information Science
eMail: raffai@sze.hu
“Global industries need global professions to promote high professional standards worldwide and to give public
recognition to qualified practitioners. Professionalism of IT practitioners is at the heart of our aspiration. In the
modern world, the IT industry is a global business with many international organizations, which require increasing mobility among the individual members of the IT workforce. Hence, employers face growing uncertainty
when recruiting staff from outside their own countries.” Charles Hughes (BCS President, 2005-2006)

Foreword
The analysts studying the evolution and the progress of the effectiveness of IT investments have
been declaring from year to year, that most of the IT
projects are still failed. By the newest Gartner
Group’s statistics 75% of all IT projects exceed
budget and schedule, and 33% fail altogether, that
results a huge amount of the annual cost of IT failures. For example in Western Europe this sum was
$140,5 Billions. By an OASIG survey the 80-90% of
IT investments does not meet performance objectives, 80% are delivered late, and the 40% are
abandoned as failures. Analyzing the problems, the
causes can be traced back to different factors, but
the main reasons are behind the knowledge, skills
and experiments of IT professionals. By Aberdeen
Group the effectively managed people assets have
the potential to increase shareholders value by
30%. Sir Peter Gershon1 said, that every day we
are faced with suppliers who claim about the performance of their products and we are bitterly disappointed. Other analysts such as Andrew Pinder2
stress, that most of the IT projects fail due to ina former Chief Executive of the UK Treasury’s Office of
Government Commerce
2 Senior independent non-executive director of Spring Group
plc, senior executive of Entrust, chairman of Becta (British
Educational Communications and Technology Agency) and a
member of the Intel Global Advisory Board
1
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competent suppliers providing poor solutions. The
Office of Government Commerce (UK) argues their
case in accordance with suppliers and concluded
that the competent suppliers working with competent customers are 8 times more likely to deliver
successful projects and noted „There is an exceptionally large discrepancy between best practice
and common practice in IT”. Gartner Group takes
their conclusions further on and states that the average cost of replacing an employee is between
1-2,5 times the employees’ annual salary plus
benefit.
Being in the possession of information about the
failed IT projects and the human aspects of the
problems and failures it is high time to deal worldwide with the requirements that the IT professionals
are expected to do, and to give effective solution to
solve the problems of the failed IT projects.

The Initiatives
At the IFIP World Computer Congress 2006 in
Santiago de Chile, it was decided to "initiate a vigorous program of activity to promote professionalism worldwide" [18]. For the initiative of the BCS
(British Computer Society), the ACS (Australian
Computer Society) and the CIPS (Canadian Information Processing Society) a unique gathering
of leading world experts was organized on January
8th and 9th 2007 in Cape Town (South Africa). The
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meeting addressed the key issues facing the IT industry today including lack of clarity of international
professional skills and qualification, and worldwide
mobility of IT professionals and commenced for a
global IT profession. The participants concluded that
the global recognition for IT professionals would
provide major advantages to individual practitioners
and for IT system users and suppliers. It was agreed
that a Task Force made up initially of experts drawn
from IFIP Member Societies should manage this
program. Charles Hughes (he was charged with
being the chair of the Task Force) should manage
the International Professional Practice Programme
(I3P). Basie von Solms (IFIP President-Elect) commented, that in order
„to achieve recognition, IT professionals will require
an accredited combination of education and experience, as well as undertaking Continuing Professional Development and committing themselves
to a Code of Ethics.”
The Task Force recommendation reflects a strongly
held point of view that there is now a very real opportunity to build and successfully implement an
international IT profession based on globally recognized standards. As Information Technology is
now a global industry, it needs global professions to
provide
– a common language in order to describe professional skills and competences,
– a standard set of measurement for professional
skills and competences, and
– a mechanism for the independent assurance of
quality of the professional skills and competences.
It seems to be a powerful advantage that could
deliver significant benefits to all involved → to the
commercial organizations seeking to sell professional skills, to those seeking to buy professional
skills, to those interested in regulating the trade (for
example, in terms of establishing effective immigration controls) and not least to the practitioners
themselves. The meeting agreed to report its findings to the IFIP Council [7]. After having obtained
the Council‘s agreement, a more detailed proposal
for establishing the scheme as well as the governance structure was developed. At Council 2007, the
SEFBIS Journal 2008. No. 3.

Task Force was asked to present its Final Report
and Business Plan to GA 2007 (IFIP General Assembly) in Addis Ababa (Ethiopia). After acceptance of the report the GA agreed in
– confirming the intention for IFIP to create and
launch a global IT Professional Practice Programme and to welcome the good progress
made so far;
– inviting the existing Task Force to continue its
work on the basis of the proposed Terms of
Reference;
– delegating to IFIP Executive Board the responsibility for oversight of Task Force activities and
responsibility for decision making;
– encouraging Member Societies to take an active
role in developing and promoting the program;
– providing funds for 2007 and 2008 to realize the
program.

Profession – Professionalism
The basic aim of the IT Professionalism Programme
is to improve the ability of business and other organizations to exploit the potential of information
and communication technologies effectively and
consistently in all fields of human endeavour and to
develop a profession that is respected, trusted and
valued [8]. Recognizing the importance of IT professionalism it is necessary to understand and define the related terms clearly and unambiguous.
Looking up in dictionaries (e.g. [14]), we can find
many different interpretations of the terms: profession, professional, professionalism.
1. The profession is
– an occupation or vacation requiring training
in the liberal arts or the sciences and advanced study in a specialized field,
– the body of qualified persons of one specific
occupation or field,
– the act or an instance processing, declaration, claim.
2. Professional is performed by people who are
– related to, engaged in or suitable for a profession,
– engaged in a specific activity as a source of
livelihood,
– paid for the performed work and/or services,
3
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– having great skill or experience in a particular
field or activity.
By the British Computer Society’s approach, a
fully established professional is a practitioner,
who has specific skills rooted in a broad base
and appropriate qualifications, belongs to a
regulated body, undergoes continuous development, operates to a code of conduct and
recognizes personal accountability.
3. Professionalism is the key to improved performance, that involves
– professional status, methods, characters or
standards, and
– the use of professional actors in some organized way.
The professionalism is an aspirational standard with
element of
– competence: relevant up-to-date skills and capabilities to the particular task including non
technical competences, supported qualification
and maintenance through professional development,
– personal integrity: a clear commitment to abide a
code of ethics which is recognized as administered by the professional community,
– accountability: a set of personal obligations and
responsibility,
– a public obligation regard for and contribution to
the public good (protect the public interest) and
to the professional community, and a social responsibility.
Justice Sandra Day O’Connor (US Supreme Court)
describes that the essence of professionalism is a
commitment to develop one’s skills to the fullest and
to apply them responsibility to the problems at hand.
Professionalism requires adherence to the highest
ethical standards of conduct and willingness to
subordinate narrow self-interest in pursuit of the
more fundamental goal of public service [15]. Analyzing the terms and the definitions it can be concluded, that
1. a profession must
– be a community controlled by regulation and/
or by governing bodies,

4

– determine the knowledge, skills, attributes
and experience required by professionals,
– accept the standards of the professional
communities,
– specify those attributes and characteristics
that distinguish a specific profession from the
others,
– give leadership to the public, and
– be valued for its contribution to the society.
2. there is a very strong relation between the profession and the professionalism (see Figure 1-1).
serving the public
(leadership, regulation, protection)
Competence
Framework
Has specific
skills

Structure of appropriate
qualifiacations
Holds appropriate
qualification

Core Body
of Knowledge
(Broad Base)
Base)
(Broad
Undertakes
CPD

Abides by a code
of conduct

Assessment
Porcess

Common Code
of Conduct
Source: [18] Ch. Hughes

Figure 1-1. Relationship between profession and
professionalism

Defining a Profession
After explaining the terms related to the profession,
it is necessary to define the responsibility and the
tasks of a regulated professional community. In
order to define the IT profession let us check the
general core requirements, what are:
– specifying the core body of knowledge and
competences,
– setting appropriate minimum codes of conduct
and professional standard,
– enforcing rules and standards which recognize
and protect the public interest,
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– supporting members in there commitment to
adhere to the rules and standards and
– maintaining an acceptable professional competence standard,
– providing sufficient capacity to implement and
manage the above conditions.
Setting out from the core expectations and needs,
taking the IT technological, environmental and service demands into consideration there is a good
chance to specify the IT profession. First and
foremost it is necessary to emphasize, that an IT
profession is not just about the ability to produce a
technical product but also to apply IT to the business needs. The BCS’s Programme for example
has evolved from systems’ emphasis up to using
systems and information for the benefit of customers, end-users, the public and society [12]. Focusing on the customers’ outcomes facilitates a better
use of IT. The study team used a domain model
(shown in Figure 1-2.) to evaluate findings and draw
conclusions. The figure shows three dimensions:
the people (practitioners), the profession structure
(bodies, etc), and the end-customers (e.g. businesses, government bodies, public).

IT professional
institutions
prof. structure

IT profession
members
broader
IT community
endusers
society
clients

regulation
support
representation

Source: [12]

Figure 1-2. The 3 Dimension Domain Model of the
IT Profession

Studying the different professions we have to see
that the grades of professionalism have varying
requirements for technical and soft skills. A recognized IT professional {e.g. Chartered IT Professional (CITP), Chartered Engineer (CEng) or Information Systems Professional (ISP)} have to

SEFBIS Journal 2008. No. 3.

– belong to a recognized professional community
for ICT workers,
– share the understanding of a core body of
knowledge (CBoK) with other professionals, and
– demonstrate the capability to operate at the
equivalent Skills Framework for the Information
Age (SFIA, [13]) level 5 or above [8].
In the past a specialist with an engineering profession was expected to be responsible for the effective delivery of systems that met the requirements
specified by the business. Nowadays and even in
the future, the IT profession means much more. The
IT profession has to be a business focused profession with a base of both technical and business
competences, playing a full part at all stages of IT
enables business change program and/or projects
[22]. The SFIA being widely used in IT skills, trainings and development framework defines a two
dimensional model that is concerned with the degree of responsibility exercised in the job role [13].
In this framework the IT roles are specified from the
most important approaches such as influence, complexity, autonomy and business skills, and there are
defined 6 categories and 17 subcategories classified
in 7 activity groups of IT tasks (see Figure 1-3.).
Since the disciplines of computer and information technology and the information processing
belong to the applied sciences, and the IT professionals must work in very strong international coordination with other specialists from country by
country; therefore the IT specialists must
– conform to a code of conduct,
– know and work within the limits of their capabilities,
– be accountable for and submit to peer review of
their actions,
– undertake continuous professional development,
– have their competence to practice e-assessed
on a regular basis,
– explain the implications of their work to stakeholders, recognize obligations to the profession
as well as to their employer,
– have regard to the public good,
– contribute to the development of the profession,
– support other professionals in maintaining professional standards and developing competences.
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Follow

Assist

Apply

Enable

Ensure,
advise

Initiate,
influence

Set strategy,
inspire
mobilize
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Strategy and planning
Information strategy; Advice and guidance
Business IS strategy and Planning
Technical strategy and planning
Development
System development
Human factors
Installation and integration
Business change
Business change management
Relationship management
Service provision
Relationship management infrastructure
Operation
User support
Procurement and management support
Supply management
Quality
Resource management
Ancillary skills
Education and training
Sales and marketing

Figure 1-3. The components and the structure of the Skills Framework for the Information Age
Striving to specialize all needs and characteristic of
a profession the developers need to divide the
process into sub processes and define the necessary information on three different levels. The
Figure 1-4. highlights the layers and the components, the so called building blocks that we have to
take into consideration. Let us explain shortly the
different levels of the specification process:
Level 1:
A set of definitions to ensure a consistent base of
common understanding. Only those items that are
essential to provide a solid foundation for an international profession will be included in this level.
Level 2:
Intended to cover the other essential and some
advisable ingredients for an effective profession in
terms of both standards and governance processes.
Having identified these ingredients, it is the intention
6

to allow individual national professional institutions
maximum freedom to develop in a way that best fits
their needs and priorities. These national institutions would be supported in this by clear advice and
guidance. Examples would be included and models
drawn from experience in other countries, together
with detailed advice about the requirements for
those aspiring to satisfy the international accreditation standards.
Level 3:
Includes the standards and processes necessary to
ensure a consistent international standard for both
national institutions and for individual practitioners.
This should be based on arrangements under which
national institutions meeting the required standards
are accredited to award a recognized international
practitioner qualification.

SEFBIS Journal 2008. No.3.
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LEVEL 1. Definitions and Requirements
- scope of profession
- common body of knowledge
- definition of profession and professionalism
- glossery of terms
LEVEL 2: National Standards
- skills framework
- competency framework

- ethical and behavioural
standards
- disciplinary procedures

- entry criteris & career paths - support procedures
ADVICE
and
GUIDANCE

- academic requirements
- certification standards
& processes
- qualifications architecture

- CPD requirements and
review processes
- review process for
continual improvement
- organizational
professionalism

LEVEL 3. International Benchmarks
- accreditation of professional institutions
- certification & review processes
Source: [18] Ch. Hughes

Figure 1-4. Three level of the specification process

The Professionalism Program
In the process of working out specifications, defining expectations, specifying schemes the British
Computer Society plays the leading role, as the
BCS set up its Professionalism in IT Programme in
2005. The program has had the active support of
other professional institutions and trade bodies and
of leading members of the IT and business communities drawn from both the public and private
sectors. Significantly, the key objectives for the
program are aimed not only to improve the traditional technical performance of IT practitioners but
also to expand the ability of organizations to exploit
the full benefits that IT offers. It seems clear that this
BCS initiative was the inspiration for IFIP’s International Professional Practice Programme. The I3P is
to create an international IT profession, equivalent
in prestige to established professions such as law,
accountancy and medicine. This program will
– enable organizations to fully exploit the potential
of IT;
– be respected by the stakeholders, including employees, employers, customers, academia, governments and key international bodies; and
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– be a source of real pride and aspiration for IT
practitioners.
I3P is promoting the accomplishments of IT professionals around the world. It is seeking to raise public
awareness of the vital role of IT in our modern world
and the work of IT professionals in delivering the IT
services on which our modern world depends [2].

Expectations, Body of Knowledge
The Association for Computing Machinery (ACM)
as a world leading organization in computing has
already recognized for many years the importance
of the unambiguous definition of the knowledge
needs, competences, curricula and accreditation
conditions concerning to the IT professions and
defined the Computing Curricula and the accreditation prescriptions. In their newest proposal [1] the
Joint Task Force on Computing Curricula (responsible community is the SIGITE: Special Interest
Group on Information Technology Education) highlighted six important approaches of the IT professionalism, such as (1) the IT body of knowledge, (2)
the learning outcomes, (3) the IT core knowledge,
(4) the IT advanced outcomes, (5) the curriculum

7
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models and (6) the course descriptions [5]. In the
new draft version the authors identified a BoK appropriate to baccalaureate IT programs (BSc
courses), and subdivided the field into 13 knowledge areas which are then broken down further into
units with individual topics and learning outcomes.
The 13 key areas are as follows:

the Task Force described as the first step what are
expected to be the main building blocks and standards. The report presents eight, on the BCS’ classification based requirements that must be met by a
national certifying body that wishes its certificants to
be recognized under I3P. By the defined requirements the certifying body must

Information technology fundamentals (4 topics)
Human computer interaction (7 topics)
Information assurance and security (11 topics)
Information management (6 topics)
Integrative programming & technologies 7 topics)
Math & statistics for IT (7 topics)
Networking (6 topics)
Programming fundamentals (5 topics)
Platform technologies (6 topics)
System administration & maintenance (4 topics)
System integration & architecture (7 topics)
Social & professional issues (9 topics)
Web systems and technologies (6 topics)

1. identify the type of work its certificants can fulfill,
describing the knowledge, skills, and competencies necessary to undertake that work,
2. have established a clear and explicit body of
knowledge appropriate for professional certification.
3. describe the cognitive and practical skills required at a level appropriate for the work to be
undertaken,
4. establish requisite competences, i.e. the proven
ability to use knowledge and resources for the
work to be undertaken,
5. have the processes and expertise required to
evaluate the qualifications of applicants for certification, and
6. have the necessary organizational capability
and maturity and undertake continuous review
of standards and improvement of processes.

–
–
–
–
–
–
–
–
–
–
–
–
–

In the process defining IT professionalism the Council
of European Professional Informatics Societies
(CEPIS) plays also a definitive role. It is seeking to
improve and promote a high standard among Informatics Professionals in recognition of the impact
that informatics has on employment, business and
society. With its 37 Member Societies from European countries it is to provide a coordinated European voice that is able to represent the views of
European IT professionals. The key IT roles that are
based on the relevant professional requirement in
today’s IT environment are identified in the EUCIP
(European Certification of Informatics Professionals) Profiles and Continuous Improvement document [9]. Within IT space there is defined 7 professional branches with 21 different specific roles (see
Figure 1-5). Beside the above mentioned specifications there are models, metamodels proposed internationally, and there are initiatives in different
countries that define knowledge classification orders. The IFIP Harmonization Program of Professional Standard (documents from 1999 and 2002
[20]) and the professionalism model worked out by
IFIP TC 3.4 Workgroup [19] are excellent examples
of this work dated back for many years. Working on
the International Professional Practice Programme

8

There must be
7. a requirement for continuing professional development to ensure currency against the
evolving body of knowledge, and
8. appropriate codes of conduct that provide clear
guidelines to certificants.
The BCS is clearly positioned to meet all eight
points. CIPS would have considerable difficulty
arguing that it can meet all eight points. Starting
from the requirements –against this list of eight key
points– the CIPS specialists are convinced that it is
useful to define an eleven points list of the required
knowledge by the current CIPS practices {[4]; see
the CIPS BoK (Body of Knowledge3}.
The components of the CIPS BoK: (1) professionalism issues in information systems, (2) architecture, (3) networks, (4)
databases, (5) object oriented programming, (6) project
management, (7) service management, (8) software engineering, (9) system analysis, (10) system design, (11) the
Internet and the Web
3
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- client manager
- IS quality auditor
- IS manager
- IT trainer
- Help Desk supervisor
- X-systems engineer

IT
administrator

IT business
managers &
professionals
service
support
specialists

solution
consultants

- sales & application consultant
- enterprise solution consultant
- logidstics & automation consultant
- business analysis

PLAN
OPERATE

operational
managers
- data center &
configuration manager
- network manager
technical
- database manager
advisers

- security advisor
- TLC architect
- IT systems architect

BUILD

eBusiness&
innovation
agents

software
designers

- software developer
- systems integration & testing engineer
- Web & multimedia master

Figure 1-5. Professional branches and roles

The IITP
The implementation of the professionalism varies
from country to country and from discipline to discipline. There are countries where autonomous
professional institutions are working, but there are
others where the nationally approved qualification is
combined with the statutory regulation. The mandate of the International IT Professional (IITP) Programme is to create and launch a global program,
which includes recognized certification schemes for
suitably qualified and experienced IT practitioners.
The goal is to establish and have an internationally
admitted "gold standard" for IT Professionals [21].
However, IFIP and I3P will not directly award the IITP
designation. Rather, the national bodies will be audited to determine if their standards and procedures
meet the new international "gold standard".
A critical step in this process is to provide recognition for the members of this profession. I3P is
therefore preparing to launch a scheme under

SEFBIS Journal 2008. No. 3.

. IS project manager
- IS analyst

Source: [9]

which any IFIP Full Member or Professional Affiliate
body may seek accreditation to recognize its own
individual members who have appropriate qualifications and experience as an „International IT
Professional”. To obtain accreditation, the IFIP
member body will be visited by a small party of
trained I3P assessors who will ensure that it has
appropriate procedures for assessing applications
from individual members for recognition as IITPs.
IITP will be a means to recognize each designated practitioner as a trustworthy advisor within the
discipline of IT, and
– it will be based on a clear set of criteria establishing a global standard which incorporates the
credentials established by accredited national
associations, and
– universally recognized, helping enable worldwide mobility for the IT workforce; and
– it will establish credibility for those who have met
its requirements.

9
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And it will do more. IITP will help employers to have
a standardized set of prerequisites for specific IT
roles within their respective organizations. These
prerequisites will help mitigate the risk of cost overruns and project failure for organizations. They will
help to ensure corporate governance in IT, and to
help business, government and society gain
maximum benefit from IT.

Finally, IITP will establish professional accountability, governed by a code of ethics and a code of
conduct that all holders must follow. I3P recognizes
the wide variety of patterns of professional development and regulation around the world. Consequently, I3P specifies what standards have to be
met but leaves the task of demonstrating to individual bodies that those who wish to designate
could correspond to the I3P criteria. Thus, I3P respects the different practices and traditions that
operate in different jurisdictions.

Engagement Programme: Sponsors, Employers, Government and International Bodies
1/2 Platinum Sponsors
Committed

2007

- Total 3 Platinum
Sponsors Committed
- Engagement with
UNESCO, EU, ITU

6 Global Employees
Committed

2008

2009

Further 6 Global
Employees Committed

2010

2011

Initiate the Program
Secure IFIP approval
Secure TF Funding

Stage 1: Accreditation
Stage 2: Accreditation Stage 3: Accreditation
ACS, BCS, CIPS
Significant level of empNew I3P Body
loyer and government
Incorporated
recognition in Stage 1
countries
Major Employer
Engagement launched in
Initial Stage:
Major Employer Engagement
Secure Approval & Funding
launched in stage countries

Launch Intern.
Communication
Programme

Stage 4: Accreditation

Member Body

Web site
operational

Formal Launch

Pre-launch PR & Marketing Programme
PR Partner Appointed
25.000 IITPs
Registered

Post-launch PR & Marketing Programme
50.000 IITPs
Registered

100.000 IITPs
Registered

Figure 1-6. The key tasks and the timetable of the I3P

The Running Program
The International Professional Programme had
begun in 2006 (see chapter of this paper: „The Initiatives”) continued on the basis of the terms of
reference proposed and confirmed by GA in August
2007. In the last two years there were organized
several meetings, discussions; the specialists re10

150.000 IITPs
Registered

Source: [21]

sponsible for the program prepared reports and
proposals, won partners (IT firms, IFIP member
societies) over the program, are engaged the IT
employers, practitioners, customers, the responsible IFIP assemblies and committees (e.g. IFIP
Council, General Assembly) made decisions. IEEE
CS has joined the Task Force as a full member in
addition to ACS, BCS, CIPS and IFIP. Relationship
SEFBIS Journal 2008. No.3.
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with Microsoft has been established; the I3P website is already under construction and the first accreditation visits of members are scheduled for this
summer (June: BCS, July: ACS, August: CIPS).
The Figure 1-6. represents the key tasks and the
2006
2007

2008

November
January
March
August
October

Task Force initiation
Task Force Report
Council decision; Re-instate Task Force; Commit resources
Report to General Assembly
Meeting in Redmond (Ch. Hughes with senior Microsoft Corporation staff) and the
3rd Task Force meeting in Montreal
Supporters engaged
Meeting of Task Force members with senior MS staff, with Cybage (Cybage
Software Pvt. Ltd. West Avenue, Kalyani Nagar, Pune India.) and Wunderman in
Redmond
Talks: Charles Hughes & Colin Thompson with other potential sponsors
„Characteristics of a Professional” paper was finalized
– „I3P Vision” statement and the „Draft assessment manual” for IITP documents
were constructed
– Non-binding „ Business Term Sheet” for MS support was signed
– Sybage commission to develop and host I3P; Web site to Task Force specification
4th Task Force meeting in Dublin; the first assessor training course with assessors
from the five societies including Japan
International standards developed and certification accredited
International launch
MS representatives attended part of Montreal Meeting
Governance board appointed and program fully implemented

December
January

February

April

2009

timetable of the program, and the Figure 1-7. lists
the most important performed milestones and prepared documents [17].

June
September
October
March

Figure 1-7. Milestone, decisions and documents of the I3P
The Task Force meeting in April 2008 was hosted
by Microsoft in Dublin [16]. Prior to the meeting
there was held an Assessor training for the representatives from ACS, BCS, CIPS and IEEE-CS who
successfully completed it. Hiroshi Mukaiyama as
the representative of both the Japanese government agency and IPSJ (Information Processing
Society of Japan) attended the workshop component of the Dublin meeting [16]. During the meeting
Task Force agreed on a name, IP3, and plans were
made for incorporating the new body, probably in
the United Kingdom. The next Task Force meeting
will be in Milan where a Board will be appointed, to
continue to oversee the running of the organization.

SEFBIS Journal 2008. No. 3.

Analyzing the benefits for all stakeholders it can be
unquestionable concluded, that the standard of IT
professionalism results significant improvements in:
–
–
–
–
–
–
–
–
–

Project and programme success,
IT enabled business transformation capability,
Governance and compliance,
Business returns from IT investment,
Competitive edge for both IT suppliers and their
customers,
Service delivery for both public and commercial
organizations,
IT staff recruitment and retention,
Exploitation of information assets,
Career challenge and development for IT professionals.

11
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Customers for the products and services of the IT
industry can expect improved project success rates
with stronger innovation capability carried out by
more effective and motivated staff. The suppliers of
IT services will also benefit from a competitive edge
in bidding for new business, improved consistency
of development and delivery and improved relationships with customers. These benefits will in turn
lead to enhanced business reputation. For the IT
practitioner there is an ambition that a mature IT
profession will attract high quality people, inspire
high performance and represent a career aspiration
and opportunity for a wide spectrum of people.
These professional practitioners will benefit from
higher rewards, improved career opportunities,
more varied job opportunities and increased recognition and respect.
„The work undertaken so far has highlighted the
enormous opportunity that there is to create an
international IT profession driving a vastly improved
capability to exploit fully the potential of IT. Given
the critical importance of that capability to global
prosperity and quality of life, it is vitally important
that a basis for international collaboration is formed
involving professional institutions, trade associations, academia, major employer organizations and
other interested players, aimed at exploiting that
opportunity as rapidly as possible” [15].
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Formal and Semi-Formal Models for Describing Traffic Systems
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Széchenyi István University, PhD student
eMail: kovacsk@sze.hu
The aim of the paper is to investigate the application opportunities of formal and semi formal models for the
description of transportation systems. The first part of the paper reviews the existing formal and semi-formal
methods. The second part of the paper gives a short survey of the traffic simulation models. The deficiency of the
currently used traffic simulation models is that either they cannot integrate efficiently the human decision in the
course of the description of the real traffic situations or neglect the human factor [1]. The main part of the paper
contains the approach aiming the UML-based description of the traffic problems integrating the human decision.
Using UML notation for analysis and modeling of the behavior of a complex system allows its correctness to be
ensured and criticality requirements to be achieved. The UML ensures a standard solution for high quality
systems modeling.

Introduction
Generally giving an exact description for the behavior of real systems is not a simple process, because the real systems are very complex and includes many components. For handling complex
systems the modeling can be an effective technique. In pursuance of modeling from the predetermined part of the real system only the essential,
known or hypothetical components have to be investigated. The level of modeling is always determined by the requirements. When understanding a
complex system, in many cases it is worth breaking
up into simple, discrete pieces that makes it easier
to analyze the discrete parts individually. It becomes easier to focus on the smaller parts of the
system and then understand the "whole picture”.
The modeling results in the model of the system
investigated have to be tested. The most important
feature of a model is its goodness. Should the
model produce such behavior like the system
modeled, it can be concluded that the model is
acceptable; it corresponds to its objective. Otherwise it has to be developed or rejected.
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Modeling can be a key word of researches in the
most of fields of engineering. This statement is
correct for the traffic studies as well. Nowadays how
to build up a real traffic model is not new, because
the main elements are known. According to literature the traffic is defined by the human (e.g. car
drivers, cyclists and pedestrians), the vehicle, the
road network and the environment components.
The system state is the result of the interactions
among these three components, and their surrounding environment. But how to build up and
implement the safety into traffic models is already
difficult. Many articles in this topic concluded that in
the background of the safety stood the human driver
and the decision. Why? The answer is very obvious.
The description of the driver behavior is influenced
by a big number of environmental, physiological,
and other kind of parameters, which are difficult to
measure. To model a complex traffic system in detail, it is a fundamental necessity to build up a model
that can ensure the safety by handling and simulating the behavior of human driver and evaluating
the human decision.
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To understand and model the behavior of a system
like traffic the specialists are faced with an enormous choice of methods and tools. There are also
other many methods for verifying and evaluating the
correctness of system modeled. Sometimes the
biggest problem is that different solutions are
worked out for the same problem. To have correct
specification firstly it is important to be able to define
the goals of the operation of the system investigated
and then specify and model the requirements. To
achieve these tasks formal and semi-formal methods can denote an effective support.
Giving the definition of formal and semi-formal
methods, formal methods have formally defined
syntax and semantics. Formal methods are precise
and exact mathematically-based techniques based
on mathematical notations and axiomatic for the
specification, development and verification of various systems where such viewpoints are essential
like safety, security, time and cost etc. The attributes
“precise and exact mathematically” mean that the
specifications used in formal methods are well-formed statements in a mathematical logic and that the
formal verifications are rigorous deductions in that
logic (i.e. each step follows from a rule of inference
and hence can be checked by a mechanical process). Semi-formal methods are not fully semantically formalized, on the other hand graphic, structural and user-friendly.

Formal and Semi-Formal Methods
In many cases the selection of which methods can
be regarded as formal or semi-formal is relative.
Should we want to find a borderline among methods;
three category-levels can be distinguished. On informal level semantics is defined by natural language. Should semantics be described with restricted syntax forms to well-defined expressions,
which have a precise meaning this is semi-formal
category. At the top of exactitude stand formal
methods where semantics, syntax and rules of inference based upon well defined mathematical
concepts are described. [2]
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Formal Methods
The early models on topic of formal methods were
presented in the 60s. At that time the usage of
formal methods was mainly limited to the academy
field because of the followings: the usage of tools
was complicated; formal methods were used just for
simpler problems and the application of them required special knowledge from engineers. Overview
of some twenty years the role of formal methods
came to the front, but there are some fields where
trenchant forbearance of it can be noticed.
The formal methods use mathematical notation
(e.g. logic or set theory) for describing attributes of a
system under its lifecycle. The benefits of formal
methods for description are well known such as:
they describe syntax and semantics in a precise
and unambiguous manner. The mathematical background of formal methods is ensured by a formal
specification language. A formal specification language consists of syntax (the notation), semantics
(the specifiable objects) and satisfies the relation
(the semantics associated to the syntax). The
mathematical background gives possibility for formal describing of the attributes of the system like
consistency, correctness and completeness and
has several benefits like:
–
–
–
–

reasoning based on mathematic is easier,
the mathematic is compact,
the mathematic is unambiguous,
modeling is executed.

Because of the above mentioned parameters
nowadays the formal methods are widely applied in
the field of computer science and software engineering from the formal requirement specification till
analysis, design, user interface specification, and
implementation and testing. The formal methods
applied in the filed of IT can be categorized. One of
them varies behavioral and structural methods. In
another category model-oriented and propertyoriented methods can be found. Finally the literature
talks about the category of visual methods and
executable methods. The Table 2-1. gives a short
summary and examples about various categories.
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Table 2-1. Category for formal methods
Categories
Behavioral methods:
define constraints on behavior of the system.
Structural methods: define the elements of the system
investigated and record topological constraints.
Model-Oriented: describe system behavior by constructing
a model of the system.

Methods
Cham, FSP (Finite State Processes), Wright, Rapide
C2: structural specification for software architectures,
testing [3]
B method, Z and VDM (Vienna Development Method) [4],
Petri Nets [5], Process Algebra (Milner’s CCS, Hoare’s
CSP), I/O automata and TSL for concurrent and distributed
systems.

Property-Oriented: define system behavior in terms of
properties that must be satisfied
– Algebraic specifications: is founded on equational logic.
The semantics is derived from algebra where different
OBJ [6], Larch, Anna for validation and testing
mathematical structures (groups, rings) are studied.
– Axiomatic specifications: specify implicitly behavior in
terms of logic formulae. The specification consists of
operation interfaces (input/output parameters) and
operation axioms (pre/post conditions).
VDM, Anna for validation and testing
Visual methods: each graphical element is semantically Petri Nets, Harel’s state charts for formal specification,
defined where syntax elements are graphical elements, analysis, design, verification
semantics is the meaning of each element, satisfies relation describing how these graphical elements may be
integrated.
Executable methods: can run on a computer. They may be KARL (Knowledge Acquisition and Representation Lanused to gain immediate feedback about the specification guage) [7]
itself.

Although recent researches focus especially on IT
problems, the formal methods with exact mathematical background can mean an effective method
for other application fields, where the behavior of
either the system or the system elements is important. In this context the term of formal methods
can also be applied for other kind of modeling
techniques like fuzzy logic, genetic algorithms neural
networks, object-oriented programming which are
very useful in various situations.
Nowadays most formal methods are supported
by tools, but the tools differ in their capabilities,
maturity, degree of commercial support, ease of
use. In order to result in a successful outcome, to
choose a formal method to the problem not only the
choosing of the supported tools are important.
Choosing appropriate formal method requires the
same approach as any other technical decision.
Firstly, one needs to be clear about one's objectives
16

and to know what the system constraints are. Then
one may focus on the characteristics of a formal
method which will meet those objectives and constraints. Lastly a method can be selected which
most closely conforms to, and whose tools, experience and support most closely conforms to
those characteristics.

Semi-Formal Methods
Semi-formal methods are not fully semantically
formalized. These methods are frequently graphical
modeling techniques like data flow diagrams, state
transition diagrams or flow charts etc. which can be
used to construct abstract representations of systems. They require the use of a notation that is
explicitly cleared. The advantage in using a semiformal method is that it cuts down on ambiguity of
specifications, and helps the method of analysis.
There are several semi-formal methods, but there
SEFBIS Journal 2008. No.3.
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are two of them, UML and SDL which are popular
among the specialist. Furthermore, we can say that
in the topic of system and software engineering
many graphical notations proposed by various
methodologies can be called a semi-formal language. We can claim that the objective of software
engineering is modeling software systems to support effective system synthesis and analysis. To
analyze and model the traditional approach was
using the methodologies with their own semi-formal
notations.
Among semi-formal methods the Unified Modeling Language (UML) is one of the well-known languages. The UML is a widely used modeling technique for the description and modeling of software
systems [8]. During the last decade it has become a
de facto standard modeling environment of object-oriented software development. It combines
several graphical modeling languages in a unified
environment. Why can we say that UML is semiformal language? There are many ways of looking
at that. The individual elements of UML are rigorously defined, but as a whole, UML is internally
inconsistent. Furthermore currently UML consists of
several different notations with no formal meaning.
UML diagrams may also have multiple interpretations. Because of the above mentioned features it is
not possible to apply rigorous automated analysis or
to execute a UML model in order to test its behavior:
short of writing code and performing exhaustive
testing. Although with developing the new version
2.0 of UML the main goal was to improve the expressiveness and semantic precision articles investigated the possibility of mapping to a formal
method claim that there are semantic problems yet.
For example Harald Störrle and Jan Hendrik Hausmann investigated how strong the alignment of
UML’s activity diagrams to Petri-nets really is [9]. In
pursuance of experiments they concluded that while
the mapping of basic UML activity diagrams to
elementary Petri-nets is quite simple and intuitive,
this is not the case for exceptions, streaming and
traverse-to-completion. Another author, Jens
Schönborn in his work attempted to define a formal
semantic for UML’s state machines. [10]
Nowadays besides of UML a well-known language, SDL from telecommunications field is widely
SEFBIS Journal 2008. No. 3.

applied. [11] SDL (Specification and Description
Language) is an ITU standard (International Telecommunication Union). Although SDL’s original
purpose is the description of communicating systems, it is also now being applied to a big number of
other fields ranging over aircraft, train control,
medical and packaging systems etc. Using SDL we
can describe the system from requirements to implementation, we can investigate real-time, stimulus-response systems, we have well-defined graphical notation based on object-oriented basis. For
description of behavior SDL uses communicating
Extended State Machines that are represented by
processes. Communication is represented by signals and can take place between processes or
between processes and the environment of the
system model. Some aspects of communication
between processes are closely related to the description of system structure.
Comparing the main features of SDL and UML
the major difference between SDL and UML is not
that UML is especially well suited for analysis and
SDL especially well suited for design. SDL may be
used for making analysis object models in terms of
classes and associations, as well as for design. The
major differences between UML and SDL are that
UML is a set of concepts and notations for several
views of the same system: e.g. object-, state machine-, use case-, collaboration and interaction
views. SDL is a language (with concepts, abstract
grammar and graphical/textual grammars) focusing
on the object- and state machine views of a system.
For these views, SDL is however a complete language with static and dynamic semantics and with
concrete syntax (graphical/textual) for the specification of actions UML has a weak semantics with
many variation points, while SDL has a complete
semantics, including execution semantics for state
machines.
However the recent researches deal with the
question of integrating formal methods with informal
and semi-formal methods. Several works point out
that applying formal and semi-formal methods together should achieve both the need to predict
behavior and have understandable system representations. These two approaches are rather complimentary, not competitive. [12], [13], [14]
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Describing/Modeling Traffic Systems
The traffic systems characterized by complex
structure and behavior are heterogeneous systems.
This kind of features result that finding optimal solution for various traffic problems is not an easy
task. One of the early models on topic of traffic flow
was presented by Lighthill and Whitham more than
fifty years ago. [15] In this model the traffic flow was
modeled on the analogy of vehicles in traffic flow
and particles in a fluid. Up to now, there are three
traffic models considering traffic as a global or an
individual process. The three models are based on
the levels of detail:

Recent decades on the different levels of traffic
flows the extension of traffic flow models building up
human behavior has become a researched topic.
Why? Most of the studies and experiments proved
that at least 70% of accidents were originated in the
human component, in the background of the rest
stand technological mistakes and other reasons
(e.g. inauspicious weather). The big rate of the
human mistake accounts that it is very important to
deal with the human element. The traffic components are shown in Figure 2-1.
Environment
(Other drivers, other vehicles, weather conditions e.g.)

– Microscopic model describes the human in the
vehicle or models an individual human-vehicle
as the unit of analysis and their interactions
(Simon and Nagel, [16]; Ben-Akiva et al. [17];
Kosonen and Pursula, [18]).
– Mesoscopic model (De Palma and Marchal,
[19]) handles vehicles in group (or platoon) and
models their movements with macroscopic rules
(same speed for every vehicle belonging to the
same packet).
– Macroscopic model represents the traffic at a
high level of aggregation as a flow without distinguishing its constituent parts.

Human

Vehicle

Road network

Figure 2-1. Traffic components
In microscopic traffic simulation environments, the
driver’s behavior is one of the most important parts
of the models to reflect general traffic characteristics. In the three most widely-spread traffic simulation models, the elements integrated to the car following component are shown in Table 2-2. [20].

Table 2-2. The car following models in three microscopic simulation models
PARAMICS
– Psycho-physical behavior
model
– Target headway model
– adjustment depending on
condition
– 3 driving modes:
– Braking, cruising, acceleration
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VISSIM

AIMSUN

– Psycho-physical behavior model
– Based on Gipps model Vehicle
(Wiederman ‘79)
accelerates to achieve desired
– Perception (speed and headway
speed and decelerates to avoid
difference)-Reaction
collision in maintaining desired
– Driving Modes: Free Driving, Apspeed. Parameter values depend
proaching, Following, Braking
on flow conditions
– Car-following behavior switches
– Sensitive to reaction time =
from one mode to another according
simulation time step (being deto predetermined perceptual threshcoupled in new version)
old level

SEFBIS Journal 2008. No.3.

Research Results: Modeling

The calibration or adjustment of parameters of the
car following model directly affects the applicability
of the simulation models. The human factor appears
as only one element in the psycho-physical behavior model. In a general psycho-physical approach of behavior the class of vehicles contains
the following default attributes [21]:
–
–
–
–
–
–
–

– "comfortable" braking deceleration in everyday
traffic,
– minimum bumper-to-bumper distance to the
front vehicle,
– acceleration exponent.
According to IDM in general, every "driver-vehicle
unit" can have its individual parameter set, e.g.,

current position on a path,
current speed,
current acceleration,
desired speed,
maximum negative acceleration,
maximum positive acceleration and
current state.

– trucks are characterized by low values of free
speed, acceleration and deceleration,
– careful drivers drive at a high safety time headway,
– aggressive ("pushy") drivers are characterized
by a low headway in connection with high values
of free speed, acceleration and deceleration.

There are only discrete values for the current state
attribute. The state of a vehicle describes six different behavioral patterns of vehicles. The state will
be changed if defined limits for distances to the
predecessor or differences in speed are crossed.
The acceleration of the vehicle will be newly recalculated and shall then be constant until the driver
has to react to new traffic conditions. (Schulze,
Fliess 1997.) There is another widely-used methodology in traffic modeling using the intelligent
driver model (IDM). Following the logic of IDM this
solution is able to define and use intuitive and individual parameters. The IDM intuitive parameters
[22] are as follows:

Recall the modeling keynote: simulation is an instrument for the optimization of complex technical
systems. The most important elements of the real
traffic are the human decision itself. How can the
traffic modeling optimize the traffic flow in a complex
situation if not account with the human decision?

A Case Study
Cognitive Task Analysis is an effective technique of
the description of the driver decision-making process. A case study was published in [23] distinguishing general and specific issues surrounding
decision making while approaching an intersection
controlled by a traffic light. Table 2-3 below lists the
inside and outside effects (the major goals, cues,
expectancies, and courses of actions).

– desired speed driving on a free road (free
speed),
– desired safety headway when following other
vehicles,
– acceleration in everyday traffic,
Table 2-3 Effects of the driver decision process in an intersection
Goals
– do not break the law
– do not get caught
– do not hit anything or
be hit
– minimize drive time
– preserve monument
– maintain traffic flow
– avoid sudden stop
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Cues
–
–
–
–
–
–
–
–
–
–
–

light color
distance to light
auto speed
presence of cop
pedestrian presence
presence of lead car
presence cross traffic
other vehicle actions:
slowing lead
turning on-coming
turning cross traffic

Expectancies
lead car actions:
going through light
stopping
not moving
light:
going to change
not going to change
cannot make it before it
changes
– pedestrian moving

–
–
–
–
–
–
–
–

Course of Action
–
–
–
–
–
–

accelerate
decelerate
stop (controlled)
stop (hard break)
maintain speed
change lines
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Some results of these choices should be appeared
in the driver models to be able to simulate the real
human decision. The implementing of the decision
is so complicated, because the decision depends
on the actual state of the human and vice versa.

Semi-Formal Language for Traffic Modeling
There are many advantages of UML. During the
modeling of the behavior of a complex system, the
Unified Modeling Language (UML) is used in order
to support the semi-formal description of the operation of the different aspects and identify different
hybrid characteristics of a system. Even though the
UML provides a semi-formal description opportunity
of the modeled system and gives the opportunity to
handle complex problems, human interpretation of
Traffic
problem_1

Traffic
problem_2

the UML models is relatively easy. Because of its
advantages the UML has been used for modeling
different kinds of systems, e.g. communication
systems [24], manufacturing systems [25].
Traffic systems are characterized by a number of
features that make them hard to analyze, control
and optimize. The specification and the implementation of the traffic problems are custom-designed in
the existing traffic simulation models. The lack of
the common approach for the description of the
problems causes a few communication or connection points among the elements, by this means
compatibility problems among the traffic models.
Figure 2-2 shows the scheme of this disadvantageous practice.

Traffic
problem_3

Traffic Simulation
Software_1

Traffic Simulation
Software_2

Traffic models
Mathematical models
Unique developed methods

Traffic models
Mathematical models
Unique developed methods

The description
of the traffic problems

The description
of the traffic problems

Traffic
problem_4

...

Traffic
problem_n

Traffic Simulation
Software_n
...

Traffic models
Mathematical models
Unique developed methods

The description
of the traffic problems

Figure 2-2. Description of traffic problems in different traffic simulation environments
In our research project we propose a two-level
process for the unified description of the traffic
problems and resolving of the compatibility problems among the traffic simulation models. In the first
step we create the well-detailed description of the
various traffic problems using UML. The result of
this phase will be a semi formal UML model. In the
next phase we have to work out the algorithm of the
transformation of the UML-based model into a
20

formal model e.g. Petri nets [26]. A formal notation
based on the set theory and supported by sophisticated tools makes it possible to simulate, validate
and analyze the described traffic situation. Our
novel approach for the handling traffic problems is
shown in Figure 2-3. In the project we aim at developing an automated tool supporting the conversion of UML models into formal specifications.
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Analyst

Transformator

Generator

Simulation Software

Define the traffic
problems

Transform

Generate

Simulate

UML
specification

Formal
model

Validate
Traffic specification to
simulate

Figure 2-3. Proposed approach for the description of traffic problems

A Simple Example
In this chapter we demonstrate how we can apply
the UML for describing the traffic situation shown in
Table 2. The UML state machine diagram can be
used for modeling the dynamic behavior of an entity, specifying the sequence of events that an entity
goes through during its lifetime in response to
events. This technique depicts how the entity reacts
to various events depending on the current state
that it is in. A state represents a stage in the behavior pattern of the entity. In this diagram the
transition is a progression from one state to another
and will be triggered by an event that is either internal or external to the entity.
UML is a well-used technique for describing
software systems. Functionally the software systems are deterministic systems. Therefore the UML
state machine diagram is capable of modeling the
deterministic behavior of traffic systems. The traffic
system integrating human decisions become nondeterministic (stochastic). To model this nondeterministic
behavior we have to extend the classical UML
model. We suggest introducing an extra model
parameter which will be used in the case of nondeterministic decisions in the system. If the described system enters into the state where nondeterministic decision must be taken then the system
will randomly define the value of this parameter and
the decision will be taken based on this random
value. We show an example for the use of the
random parameter. We have selected a simple
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traffic situation. The model describes the states of
vehicles approaching and going through a junction
with traffic light. The vehicle can stop or go through
the junction depending on the signal of the traffic
light. We can see the simplified deterministic model
of this traffic situation in Figure 2-4. The vehicles are
going through the junction with traffic light. This
model neglects the human decisions.

near the junction
[ amber ]

maintaining
speed

stopping
(hard-brake)

[ red ]
stopping
(controlled)
[ green ]

going
through light

[ green ]

not moving

Figure 2-4. Deterministic model of state transitions
We can extend this model by introducing the effects
of human decisions. By this extension the behavior
of the vehicles becomes non-deterministic. Suppose that there are some vehicles with drivers who
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want to minimize their drive time. We have made
the assumption that these drivers will go through the
junction even if the traffic signal is amber. In order to
describe this behavior we have introduced a new
parameter to the model, called as HF (human factor). The conditions of the state transitions are
modified as it can be seen in Figure 2-5. This model
uses the random parameter for the definition of the

state transitions. Depending on the actual value of
the random parameter different state transitions can
happen. In the case of amber signal
– some vehicles will stop,
– others will go through the junction.

near the junction
stopping
(controlled)

[ red ]

maintaining
speed

[ amber&randomParameter>=HF ]

stopping
(hard-brake)

[ green | (amber&randomParameter<HF) ]

not moving

[ green ]
going
through light

Figure 2-5. State chart of a traffic situation considering the effect of human decisions.
The HF parameter defines the frequency (or probability) of the two transitions. Based on the analysis
of the human decisions and the behavior of the
drivers we can define the appropriate value of the
HF parameter. Other human decision based behavior can be integrated into the UML traffic models
by the introduction of further random variables and
parameters similar to the above shown HF parameter. The next step of the research will be either
choosing a mapping method from the practice or
declaring a new way to realize the integration from a
semi-formal method to a formal method like Petri
net.

Conclusion
Nowadays modeling traffic flows extended by human factor is not an easy task. The literature and
the results proved that for describing and modeling
complicated situations formal and semi-formal can
be effectively used. To realize the extending of
traffic models by human behavior firstly it is important to describe and then model the system inves-
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tigated. The proposed approach is based on benefits of using UML. The advantages of description of
transportation systems with this unified language
are as follows:
– opportunity to use a user-friendly modeling environment for the definition of the models. It
gives practical approach to represent the important characteristics of a transportation system and may incorporate any complex interactions that exist between different variables.
– opportunity to use already developed UML
model verification and validation tools.
– opportunity to develop model transformation plugins to generate the model of the described system
in several formats (e.g. description used by a
transportation system simulation environment).
– opportunity to transform the UML model of the
transportation problems into a formal model (e.g.
Petri Nets). Generating a formal description from
a UML semi formal description simulation models will be able to simulate the real traffic problems and to analyze the safety aspects.
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Model Based User Interface Development
Difficulties of Relating MDA to HCI Models and UIMSs
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For the users of interactive computing devices especially of the embedded ones the usability is an outstanding
factor in assessment and purchase of these systems. Usability is critical for commercial desktop software and
crucial for safety in critical control and command systems. The most substantial component in usability is the
deployed interface of the system. The design process must cope with the difficulty of learning and modeling the
users' tasks, an also of the complexity of application domains, of fulfilling different design constraints as standards, internationalization, social factors, design guidelines. I will discuss the application of Model Driven Architecture (MDA) approach to user interface design and implementation. I will investigate how the interface
development can be seen as a model driven activity. The academic, traditional HCI modeling levels and the
associated formalisms are based on cognitive or ecological psychology. These clean models are formulated
around the human information processing metaphor. The MDA style approach might structure theories into
common levels and the special purpose transformation pipelines can be built and used from task modeling to
platform dependent code generation. According to my observations there are application areas, which can
benefit from the application of the MDA approach.
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Introduction

Model Based Software Engineering

The usability is a definitive factor in assessment and
purchase for the users of interactive computing
devices especially of the embedded ones. Usability
is critical for commercial desktop software and crucial for safety critical control and command systems. The most substantial component in usability
is the deployed interface of the system. Different
actors agree that the design of highly usable interfaces is a difficult task [14].
There are theories and guidelines for how to
produce good user interfaces. But real experiences
show that the skills of the designers are the primary
contributors to the quality of the user interface
rather than the method. It seems that the application
of theory in practice is not straightforward. User
centered design recommends iterative design by
application of prototypes. But iterating over poor
designs not necessarily improves that the usability
to higher levels is better than an originally good
design. It is worth to mention that the iterative user
testing can be quite long and expensive.
Designing and implementing user interfaces add
some difficulties to the design of complex software
systems. The design process must cope with the
difficulty of learning and modeling the users' tasks,
of the complexity of application domains, of fulfilling
different design constraints as standards, internationalization, social factors, design guidelines. Implementation is especially hard because interfaces
require iterative implementation, sometimes in multiprocessing environments. It is hard to test interface code and even coding requires custom coding,
which is not fully supported by development tools.
I will discuss the application of Model Driven Architecture (MDA) approach to user interface design
and implementation. There were former studies
about the topic, but their aim was only to justify that
the MDA-complaint development environment
could be created over XML-based tools [8],[21]. In
this paper the conditions of real world application
will be investigated. As I see MDA approach can
help to resolve some of the current problems in
connection of interface building, but it is not a
panacea.

Today’s software systems are extremely complex.
This complexity motivated the introduction and use
of different level models in the software process
[13]. Models are the abstractions of the real world
describing different aspects. Models are easier to
handle mentally, they make possible to separate
different concerns. If they are expressed in formal
languages they can be automatically transformed
into each other. So the expected benefits are the
reduced complexity, better analysis, less time to
deliver applications to end users.
The software process has three main perspectives: the real world situation, the system specification, and the software-product. These three perspectives define the fundamental modeling levels or
views: conceptual models, specification models and
implementation models [7]. This approach is not
new in software engineering. The Model Driven
Architecture is motivated by object-oriented software engineering paradigm specifying a reference-architecture for modeling. It suggests representations and tools for creating models to the
whole extent of the engineering process across the
different modeling levels [1]. The tools provided by
MDA can handle other popular modeling aspects as
structural or component view, process view and
hardware or deployment view.
In the following parts of this paper I try to overview and discuss the role of modeling in user interface engineering and particularly the application
of the MDA style modeling.
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The MDA Approach
In the heart of the Model Driven Architecture is the
separation of modeling views on different levels.
The intended goal is to separate the specification of
system functionality from the specific implementation platform. What we are gaining by this separation is the ability to elaborate and maintain these
more-or-less independent models at their own levels and to connect them by predefined transformation rules. The development cycle implied by this
architecture enables rapid realization of the system
on different target platforms.
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In model-based software engineering, the models
representing different perspectives of the system
play central role. These different level models grip
different conceptual views of the system and contain all the relevant constructional information. The
levels must be distinguished basically as follows: (1)
high level, mainly domain specific conceptual models,
(2) application dependent specification level models,
and (3) concrete implementation models connected
to platforms. The motivation of MDA is the separation of concerns in the modeling phase. More specifically the design and specification activities must
be separated which leads to independent concerns
of system functionality regarding domain and computing platform specialty [1]. This separation is useful
to provide scalability, multiple application platforms,
and fulfilling other non-functional requirements as
security and computing performance.
MDA's aim is to support software developers
solving integration problems by supplying open,
vendor independent interoperability specifications
expressed as models. MDA defines the way of
specification of these models that separates the
specification of system functionality from the specification of implementation on a specific technology
platform. Models are representing the function,
structure and behavior of the system. These model
must be formal i.e. they are based on a modeling

language with well-defined syntax and semantics
and rules for analysis, inference or transformation of
constructs.
MDA provides guidelines on the architecture of
models but the modeling viewpoints are open to
choice. This architecture permits zooming between
different levels of abstraction. These models may
but not necessarily be obtained by refinement. The
architecture of MDA models explicitly structured into
platform independent models (PIM) and platform
specific models (PSM). The functionality specified
in a PIM is realized in the PSM, which has to be
derived from the PIM via some transformations.
Sometimes the business or domain model underlying the PIM can be expressed as a more abstract
computation independent model (CIM). Figure 3-1.
shows the MDA approach model separation.
In order to have the real benefits of using MDA
we need well-established standards such as UML,
MOF, CWM, IDL, which can express syntax and/or
model constraints. In order to carry out model
transformations at different modeling levels it is
required to use good enough meta models. The
question is that if we have MDA-compliant expressive tools and formalisms than the user interface
specification and suite HCI modeling can be expressed.

Figure 3-1. MDA Model Separation
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There are different frameworks, which define user
interface development stages and processes [20].
Further there are formal specification languages
–mainly XML based– for describing or exchanging
fragments of user interfaces. There are proposals
such as the USer Interface eXtensible Markup
Language (UsiXML) that describe user interface
contexts of usage [12].
Such formalisms must incorporate the computation independent model and must provide the
transformational expressiveness to build the platform independent and platform specific models. As
we shall see the main problems here come from the
structure of user interface development and HCI
models. The hierarchical leveling stemming of the
natural view of these models is interwoven by platform independent and platform specific elements.
Another problem is that these user interface modeling-levels might not be corresponding to the software system modeling levels. User interfaces might
add some complexity to the system architecture [3].
Relating to MDA user interface engineering it might
be considered at least two concepts:
– Firstly, a general application development process performing under MDA prescription, the user
interface engineering activity can be put into the
framework.
– Secondly, concentrating just to the user interface development a special MDA complaint side
development process is needed.
In this paper I will use the second approach. I will
investigate how the interface development can be
seen as a model driven activity. I am interested in
what kinds of models are necessary to create a
production oriented user interface development
environment in the MDA framework. To begin with
the first let us have a look at what is carried on in
today’s commonly applied user interface engineering process.

UI Development in Production
User interface engineering raises a series of challenging problems to developers to solve. Some of
these challenges stem from pioneering new application areas without established user interface
norm and tools requiring brand new solutions both
SEFBIS Journal 2008. No. 3.

for information presentation and interaction. Other
problems are posed by the multiplication of different
design parameters [20],[21]. I will focus to the latter
group. Here the main principles of interaction are
well understood but the diversity of application and
deployment environments require extra development efforts. I think that the application of MDA to
user interface engineering can enlighten some of
these problems. The main reasons of the multiplication of user interface design and deployment
parameters are the following:
– diversity of users, which might involve various
skills, levels of experience, different cultural
backgrounds including different languages,
– wide variety of logical and physical interaction
devices and the connected interaction styles or
paradigms,
– heterogeneity of computing platforms even with
the same interaction paradigm or model,
– multiplicity of application environments and contexts of use.
Development environments address some of these
difficulties. The special user interface builders and
the part of the development environment used to
develop the interface will be called herein user interface management system (UIMS). The main
problem is that UIMSs are closely connected to
computing platforms and with the platform they are
also connected to the user interface paradigm and
the interaction model as well. The different platforms bring "standard" - but platform dependentelements, which dominate the design space. Most
of the UIMSs are not only platform but also even
vendor dependent [15]. Vendors might or might not
provide design guidelines. Further the conceptual
models behind the interaction or interface are not
easily transferable between these development
environments because of the lack of universal interchange formats of such information. There are
two commonly used ways to user interface development: forward engineering, which maps the domain
and task models to interface designs. Another way is
reverse engineering approach, which is done via
customer validation and refinement reification of functional prototypes. UIMSs follow these two ways in
supporting the user interface designer [9].
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UIMSs evolved from the development environments
with user interface builders and generator. These
interface builders enabled the manual formation of
interfaces from the user interface elements or controls provided by standard graphical user interface
systems. UIMSs go further by providing some form
of formal interface specification and these specifications might be automatically translated to interface layouts and to the appropriate executable interface code.
Forward engineering oriented UIMSs used to be
part of an integrated development environment and
the interface specification is connected to and represented in the fundamental model types used in
the development environment. It can be viewed as if
domain models were completed with inclusion of
interface specific information as e. g. visibility, labels,
type of interaction object. Such systems are sometimes referred as 4GLs. The models used are determined by the main paradigm behind the development environment. It might be based on some
structured method or object orientation. The result
is that only the functional aspects are captured. The
display aspects of the interface are mostly outside
of the scope of the specification language and
hence requires manual interventions of the developer, designer. Some systems provide predefined
functional interface patterns, which can be plugged
in as layout templates. The design time manipulation of these templates may be constrained by
built-in design guidelines for the given user interface
system. The template set might be conforming with
a task model connected to an interaction pattern or
to domain specific conventions.
The problems connected to automatic design via
such UIMSs are the following:
– the presentation units do not necessarily correspond to the domain model elements,
– the presented information must be generated by
restructuring or aggregating the information in
the domain model elements,
– in the case of sophisticated information visualization the design of the visual objects is hard to
perform,
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– the determination of interaction objects might be
a very complex task, especially for advanced
information visualization applications.
Beside the automatic design oriented UIMSs connected to IDEs there are lower level design tools
aimed to the specification of user interfaces. These
systems provide developers design environments
to express interface properties with some abstraction to facilitate design flexibility and reuse. They
can be used for the reverse engineering approach.
The goal is to make easier the user interface creating, modifying or retargeting process. The specification-based tools are built around some sort of
specification languages. The user interface prototypes or the implementation level outputs e.g. program code could be generated from the UI specification. The development with this type of tools can
be characterized by the formal model definition, the
transformational approach and the multiple alternative development paths [20].
The models stored both in automatic design
oriented and specification oriented UIMSs sooner or
later must be converted to final run able user interfaces. There are two main approaches to it: native source code generation and interpretable user
interface artifact generation. The former does not
require further explanation. The latter means that
the actual running user interface is built at runtime
from a suitable description and managed by a runtime user interface engine. These types of user
interface descriptions are sometimes called resources. When the user interface objects are stored
already persistently after design time a third hybrid
approach can be identified. This approach is in
conjunction with highly dynamic reflection capable
object oriented languages and development environments [10].
Other challenges for model based interface
technology rise e.g. from task centered assistants
and guidance systems, multi-platform support, tailorable or "plastic" interfaces. As I try to show some
solutions to these challenges I have to address to
the effectiveness of MDA.
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HCI Models
The practical HCI and interaction design problem
space commonly approached in a top-down manner. This is done not to overlook critical usability
goals and to get a holistic picture. The result is
some high level general abstract concept. These
concepts or constructs can be used as starting
points for the analysis of interactions and can be
elaborated to less abstract designs, finally to implemented interfaces or physical designs. HCI
constructs provide qualitative ways to compare
interaction techniques, define the borders of the
design space in which new areas can be identified.
Such practical high-level HCI concepts are the
following: interaction paradigms, interactions models, and interface metaphors [18].
– Interaction paradigms hold the particular philosophy behind the interaction. Even if they form
the outer enclosing frame for a given interaction
and its users, task and environment it is still
strongly connected to the technologies. Alternative interaction paradigms have been proposed
by researchers including: desktop computing,
mobile computing, pervasive computing, ubiquitous computing, and wearable computing.
– Interaction models are more concrete in describing the interaction style and technique within
an interaction paradigm. Interaction models are
e.g. WIMP or direct manipulation interaction model, pen computing interaction model etc. Interface metaphors are analogies between elements
of interaction models and real world entities.
– Interface metaphors are based on conceptual
models that combine familiar knowledge with

new concepts. Well-known interface metaphors
are e.g. WIMP "desktop" and "trash", different
mailboxes, the clipboard etc.
The academic, traditional HCI modeling levels and
the associated formalisms are based on cognitive or
ecological psychology [6]. These clean models are
formulated around the human information processing metaphor [11]. The task environment is
considered in the cost structure of accessing and
processing the necessary information. There are
well-established values for the processing resource
constraints implied by such human factors as perceptory and motor processing and memory size and
bandwidth limits.
It can be stated that this approach leads to a
fundamentally two level design space. There is a
low-level perceptual and motor level design space,
which mainly deals with the optimal utilization of the
"built in", psycho-physically determined, "early"
human information processing mechanisms. The
other higher-level design space contains those
factors that support the concrete task specific, conceptual level, conscious problem solving. In cognitive science sometimes the two levels are called
subsymbolic and symbolic information processing
regarding the style of the explaining models. Really
usable user interfaces might only be gained by
successful solutions at both levels. Studying real
word examples suggests that it is much more difficult to get good designs at the higher conceptual
level even if there are examples for utilizing poorly
or violating the perceptional level design considerations. The traditional HCI models in the context
of the Human Information Processor Model can be
seen in Figure 3-2.

Figure 3-2. Human Information Processing and cognitive modeling
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User centered system design is evolved by focusing
on how to translate the designer's conceptual model
(the design model) to a system image which by user
interaction results the appropriate mental model of
the user. This basic model was further extended to
incorporate the actual task in the system. By considering the work task diverse mental models are
involved in the interpretation of the situation. It will
be important that the designer's and the user's
conceptual and mental models of the work must be
consistent. So the work and task models must incorporate not only in the HCI field traditional user
and task models but domain models as well. Norman suggested another approach called activity
centered design [16]. The difference is that, the
focus is relocated from the user's cognitive abilities
to the task as a whole including the effects of using
the actual computing device and interface. Activity
centered design mandates the interactive approach.
The multidisciplinarity of HCI has lead theories
to fall into three classes: human perceptional and
motor behavior models, human information foraging
and processing models with the inclusion of task
descriptions and finally there are activity-based
models. While the previous ones have sound theoretical background and directly applicable results as
design guidelines the latter have minimal theoretical
grounding but proposed procedural lists of design
activities and design checklists [6]. As we formerly
stated these lists are popular in the designer
community and completed with domain constraints
and best practices form the base of many UIMSs.
Design artifacts can be coupled with theoretical
concepts and methods in different ways. Ecological
science can be used in HCI to describe the decisions and causal relationships embodied in HCI
artifacts. The main principle behind it is that the
systems in natural and social world have evolved to
exploit environmental regularities. This approach is
well developed in perceptual psychology. Action
science can integrate description and understanding with design and development. It is an approach
that connects the development of knowledge to the
application of it. It is motivated by that assumption
that making interventions in a system is a good
method for understanding them.
30

Post-production evaluations generate the discussion of different level design features and potential
consequences of changes at different cognitive
levels. It is not necessarily easy to separate the
scope and applicability in MDA style manner. The
real "ecology" of HCI design is based on both the
context of use and the context of system development. The first is given as practices, constraints of
the workplace or application setting. The second is
given by the development environment and technologies. General theories of interaction lead to
frameworks incorporating the configuration of inter-actors, the capabilities and requirements on the
capabilities of individual inter-actors and finally
dynamic control and coordination of inter-actors [2].
The last component of interactions characterizes
the system behavior in time i.e. defines a behavior
trajectory. This trajectory can be decomposed in a
way, which is compatible with the granularity of time
considering the levels of cognitive processes.
Interaction models must capture the significant
variations of trajectories as state changes of the
interaction. Psychological systems (interacting cognitive subsystems) can be decomposed along the
trajectories. The trajectory can be divided into segments or phases. These segments approximate a
state of the activity among the inter-actors over an
appropriate period of time. Each segment can have
different characterization as different sets of constraints. Attributes of configurations can be treated
as variables. This trajectory model is more general
than the traditional step-by-step task analysis usually conducted in HCI research. This approach when
connected to a suitable model of the underlying
cognitive subsystems can therefore be a schema
for generic macro-theory of interactions. Interaction
trajectory modeling is depicted in Figure 3-3.
Task models always have played important role
in user interface design and development. Task
specifications are the common tools for specialists
involved in user interface design at different levels.
There are recognized notations used in the design
process by developers, designers, psychologists
and domain experts.
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The most important features that such notations
must support are the following:
– hierarchical logical structure which goes back to
GOMS style models allowing different abstraction levels and refinement in the design process,
– precise expression of complex relationship of
the interacting components, and expression of
temporal relationships.

Figure 3-3. Interaction trajectory modeling
A task model defines how the user can reach a goal
in the specified application environment, i.e. it
specifies the temporal and semantic requirements
indicated by the task. It must specify the task hierarchy, the task types, the objects involved in carrying out the task, the steps or actions and iterations
required to complete the task. Actions are associated with objects. Objects can be either perceivable
object for the users at the user interface or can be
hidden beneath the surface. Perceivable objects
form the so-called surface structure of the given
software architecture. These objects are contained
in interaction models. Other objects are internal
objects. They do not have necessarily manifestations at the user interface but their inner workings
and state changes must be considered in the task
completion [8].
The tasks can be considered as user tasks performed cognitively or physically entirely by the user,
application tasks executed by the systems, and
interaction tasks performed by user interactions
with the system. Abstract tasks require complex
actions and are built of the former task types. Formal task models can be transformed into user in-
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terface architectures or surface level architectures
of the system. Using a formal system to describe
task models enables the application of user interface design pattern templates.
User interface modeling must face with some
serious problems. HCI science has developed special modeling approaches. There exist special notational systems for discussions and analysis, but
there is a lack of powerful compatible formalisms for
automatic transformations and final code generation. Graphic formalisms would be welcome as a
good communication medium supporting design
activities.
Notational systems currently used by user interface design range from programming languages to
novel visual grammars. User interfaces built from a
predefined small set of standard elements can be
usability controlled by structured checklists as in
other design disciplines. More and more developers
suggest that such design tools are not sufficient.
User interface design is currently far more of a craft
than an engineering discipline. It is subject to fashion,
social acceptance and technical considerations [5].
Some highly interactive application areas such
as web-application development created their own
formalisms for design. The problem e. g. with information architecture formalisms, which are used in
web-application development, is that the surface
structure seen at the user interface and deep structure ruled by architectural tactics are not separated.
The overall interactivity patterns developed by information architecture are manifested as de facto
standard web presentation frameworks [19].

Putting Parts Together
Scientific HCI studies of diversified socio-technical
ecosystems followed a development-interested path.
This resulted an effectively boundless domain that
was tried to be covered by either narrow scope local
theories with strong constraints and by general
engineering methods with the limitations of being
too apparent or shallow. The theoretical diversity
leads to different representations, which is another
barrier to development and adoption [2]. So the vital
problem is how to connect or fit the different scientific semantics and their analysis models together in
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a coherent way. There is a need to move from local
micro-theories to unified theories and explanations.
Abstraction is essential to form the logic behind
such generalized models. The MDA style approach
might structure theories into common levels in a
way, which can promote some compatible joining of
them.
If we consider the user interface design or engineering activity in the frame of MDA the most
important question is whether MDA requires new
HCI modeling styles to model systems in independent slices or levels. Is it possible in this sense
to create interface specifications as different level
models? How the usual design process induced
modeling levels can be related to the MDA levels?
Model based system development provides the
tools for an effective architecture driven development. In architecture driven development a
top-down approach is used to achieve the goals of
the organization, development process and business processes. System design must result in an
architecture, which makes possible to implement
the required functionality in the context of quality
attributes such as performance, availability, security
and usability, the latter with increasing importance
[13]. As usability is the main driving factor in the
design of user interfaces it is important to understand the relationship between usability and software architecture. Figure 3-4. shows the architecture creation process.

Figure 3-4. Software architecture creation
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Usability was assumed to be primarily connected to
information presentation, thus architectures, which
separated the information presentation from the
application, were created. This solution increases
the modifiability and leads to better usability cycle. If
we refine the architectural tactics leading to usability
benefits two classes can be identified: run-time
tactics and design-time tactics [3]. Run-time tactics
can be further classified into support of user initiative and support of system initiative tactics. Support
of user initiative means e.g. cancel, undo and command aggregation. System initiative tactics are
those that identify the models the system uses to
generate appropriate response. Design-time tactics
as stated before provide better modifiability requested by usability issues. The most widely used
architectural pattern here is the Model-View Controller pattern.
Software architecture is formed by the embedded software engineering mechanisms. The most
important mechanisms concerning usability are the
application of separation and the reliance on models [4]. Design can encapsulate functionality; it can
separate data from views, data from commands and
authoring from execution. Separation is the key of
modifiability. Models provide predictions of behavior
for system initiative. Focusing on usability the task
models give context for assistance, user models
provide aspect specific to a user, while system models describe system feedback and response
scheduling. It is clear that there is a strong connection between aspects of usability and software architecture. General or specific scenarios with usability benefits define architecturally sensitive architectural patterns [8]. To implement these patterns
developers must understand the quality attributes
the pattern provide and its impact on the total system quality. The most problematic is the case when
the usability patterns impact the deep structure of
the application i.e. the user interface mechanism is
not easily encapsulated at one level of architectural
or software engineering mechanism hierarchy.
It might be difficult to apply usability improvements after the majority of a system has been implemented. In other words the user interface design
solutions are architecture-sensitive. Restructuring
the system late in its life cycle is usually prohibitively
SEFBIS Journal 2008. No.3.
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expensive. The question is: Is there any automatic
model translation solution that transforms the UI
requirements to software architectures and then to
working software and even that influences usability
effectively? The required solution for the real world
application of the MDA approach would incorporate
a complex transformation pipeline. Conceptually this
pipeline can transform high level PIMs expressed in
system modeling style i. e. conceptual domain components, cognitive rules via an automatic transformation mechanism with design heuristics, design
patterns and final user interface platform constraints.

Furthermore standardized formal modeling languages and model transformation languages must
express the models and transformation rules [21]. To
address the problems of developing multitarget user
interfaces the Cameleon reference framework was
introduced [12]. It follows a model-based approach
and defines the development steps for multi-context
interactive applications. Cameleon framework is
presented in Figure 3-5.

Figure 3-5. The Cameleon framework
The levels specified for modeling the user interface
and its interaction objects can be easily mapped to
the MDA principles. For the framework a bunch of
tools were developed to support model creation, the
representation of models and providing transformation mechanisms to translate them between the abstraction levels or between contexts. To use the
framework a suitable user interface definition language is required. For this purpose UsiXML is defined. UsiXML provides all the constructs necessary
to represent the task and domain model, the different
level user interface models and the transformation
rules all in XML. There exist mainly Java based tools,
which allow graphical manipulation of the model
descriptions.
If we want to answer the question of general
applicability of the MDA approach to user interface
engineering the design space spanned by different
theoretical and practical modeling must be considered. A possible common space can be defined along
SEFBIS Journal 2008. No. 3.

the levels of the modeling taxonomies as dimensions. HCI models define cognition levels and different time scale models. The models behind software development environments separate presentation or surface structure from application logic or
deep structure to create an appropriate architecture.
This modeling space is depicted in Figure 3-6.

Figure 3-6. User interface modeling dimensions
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What is the relation between these modeling levels
and the MDA required modeling levels? How well
can this design space be clustered according to
MDA separation levels?
The architecture driven levels can be easily
structured into MDA levels. But the technology implied practical modeling might not be easily mapped.
There are application areas where the widely used
modeling formalisms tie together different level
components in a non-easily separable way. Such an
area is information architecture, which is used for
web application development. The same can be said
for HCI models. Here the models overlap more MDA
modeling levels too. Structuring the design space in
this way can make it possible to identify the application areas of MDA style modeling in interface development where it is viable and can be beneficial.
The most important technology questions today
when considering effective ways of the application
of MDA approach to user interface design are
connected to the standardization of high level user
interface or interaction modeling. It can be shown
that special purpose transformation pipelines can
be built and used from task modeling to platform
code generation. But there exist no standard mature
ways and formalisms, which can be applied for all
styles of interface modeling, and there is no single
modeling style which can aspire to become universal. The most advanced tools are for concrete
user interface description supporting the graphic
design. These tools can render the concrete user
interface model to platform dependent code.
A far more problematic part of the transformation
is the CIM and PIM to PSM transition. Especially
interesting is the connection between the components of the underlying domain model usually represented as data-containers and the elements of
the concrete user interface. Three types of data to
bind must be identified: variable domain or business
data, which is residing in databases, data about the
state of the system and interaction, and finally static
data [10]. The first and last type of data can be
handled by early (design time) binding and the
sources can be part of the appropriate models. The
second type of binding requires runtime binding and
system reflection. It can result a difficult modeling
task for intricate distributed systems.
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The modeling level separation and data binding
issues to user interface elements can be solved by
the application of multi-level Model-View-Controller
design pattern. The application of this pattern has
an additional benefit: the user interface integration
testing can be more automated.

Conclusions
After over-viewing the user interface design methodology, practice and tools it can be stated that the
MDA approach might have some role in the arena. It
cannot be universally applied but can be a valid and
beneficial approach at special user interface requirements. The application will only be worth if
multiple applications for identical or over different
platforms can be generated by MDA tools. Incorporating new target platforms require reconfiguration or modification of the transformation set. The
whole MDA transformation pipeline concept must
be implemented by user interface design tools.
Alternatively the internal representations of different
style user interface or interaction models in a given
tool must be able to be exchanged or shared with
other tools. Tools built around widespread open
standards must exist to support the end user construction of transformation pipelines.
To achieve our goal first of all standardized metamodels, representations and transformation engines must be brought into the area. The initiative
can come from industry, consortia, user interface
designer community or HCI academic field. Further
it is necessary to have interfaces to the industry de
facto standard development environments.
According to my observations above there are
application areas, which can benefit from the application of the MDA approach. These areas are multiplatform product lines with existing user interface
platforms where the business logic is the same over
different platforms. Here the challenges come from
appreciating platform constraints and the application
of platform dependent design patterns. The separation of abstract and concrete final user interfaces
also results better testing and evaluation of interfaces. Benefiting applications can range from embedded software applications, consumer electronics
products interfaces and automotive applications.
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After the review the elements of agile approaches the work gives short description of some selected Agile
Methodologies (AMs). Because of the heterogeneity of agile methodologies, their comparison according to
criteria is done. The first criterion reviews the volume of methodology in which project management is used in
developing information systems. The second criterion shows if the processes, defined by methodology, cover
appropriate phase of the life cycle. The last criterion shows if methodology initiates the use of skills and tools in
the life cycle phases of developing information systems. Finally, after the short description of principles and
concepts of structural and object-oriented development, the paper compares, according to the key elements of
development, these methodologies with agile methodologies.

The Review of the Agile Approach
The agile approach has faced to the basic problem
of contemporary and fast development of information systems. The dominant idea is that development teams can be more efficient in realizing
changes if the time can be shortened and the costs
of changes of information between the persons
participating in development can be lowered. That
must be done in the way that will shorten the time
limit as the decision is made by the information
about the consequence of the decision. The basic
and primary values of the agile approach:
– Individuality and interaction versus standard
processes and tools: The previous approaches
in developing information systems paid attention
to the processes, considering all the participants
in the replaceable components of development.
However, the agile approach means that the
36

success of development depends on the project
team only, i.e. there is no good software without
good “players”. These good players are not only
the first-class planning engineers and programmers but also the persons with average knowledge and capable to work in the team. Communication and interaction in the team are more
important factors for success than the talent itself.
The team with average knowledge workers has
better hope of success than the team consisting
of persons of above average knowledge but who
are not capable to work in the team. Development
tools, according to the agile approach, have big
importance for the success of the project, but the
abundance of tools is as negative as the shortage
of them. This approach also suggests the use of
free tools, not purchasing the license of the
newest and the most expensive CASE products.
Taking up better tools is to be done when the
SEFBIS Journal 2008. No.3
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cheapest and used ones do not satisfy the needs
of development.
– Practical software versus voluminous documenttations: The followers of the agile approach
think that voluminous documentation is unnecessary and it makes negative effects. Therefore,
to their opinions, it is better to spend time to
carry out the program code. In fact, the code is
not the means of communications, but documentation should be rationalized for the needs of
decision-making and for training new members
of the team. Short, rational documents do not
limit their training because, to the agile approach, it is done in cooperation and within the
framework of the team. The new members
gradually become parts of the future teams by
interaction with the old members of the team.
– Cooperation with users versus contracting party
relationship: The agile approach means the active and constant participation of users in the
development team, during not only the identification and expressing their requirements. The
periodical participation in development leads to
the failure and low quality in realizing the project
of information system. To make the project successful, the authors of agile methodologies base
the whole procedure and the time of development on the frequent contacts with their users
who give initial or recurring information. According to their opinion, such a relationship is
better than a contracting relationship where the
cooperation of contracting and polarized parties is
explicitly cited.
– Change adapting versus keeping up with the
plans: The capability for frequent reaction on
changes represents the decisive component for
success or failure of the project. The agile approach suggests that we should pay attention to
carrying out the projects. They should be flexible
and adaptable to changes because the directions of project development cannot be predicted
for the far future. The business environment is
changing constantly, as well as the users themselves who change their requirements in relation
to the system that is functioning. The strategy of
planning, as it is suggested, means a detailed
plan for the first several project weeks. It is a
SEFBIS Journal 2008. No. 3.

rough, approximate plan for several months and
a simplified plan for the time after that. Namely,
tasks for several weeks must be well known, for
the next several months only rough. As for tasks
or ideas after a year, we should vaguely catch
them in sight.
All these cited values can be realized through the
following twelve principles, contained in the Agile
Manifesto:
– Satisfaction of users has the highest priority by
an early and frequent delivery of usable software. Its use in the earliest phases of development and its frequent distribution bring several benefits. First, the development team has
recurring information about everything that is
already done, i.e. if the way of development
functions properly. In addition, users are able to
use the realized solution very early if they appraise that the built functionality is proper and
enough or just to look at it and require its further
changes.
– Changes of requirements are always welcome,
even at the end of development. With frequent
changes, the realized solution adapts to the
user’s changed needs and it contributes to the
higher quality. Agile development teams tend to
keep the structure of solution very flexible so the
changes of requirements exert little influence on
the software.
– Deliver frequently usable solutions to the user, in
intervals from several weeks to several months,
giving preference to shorter periods. The basic
aim is to deliver solutions earlier and oftener. By
these short intervals, we get frequent recurring
information from the user based on which, if
necessary, we could correct mistakes of the delivered solutions. Not all deliveries, until the last
one, contain documentations.
– Users and planning engineers work together
every day until the end of the project. To have an
agile project, there must be important and frequent interactions between users, development
teams and all the other interested parties in
development.
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– Motivated individuals have to work and perform
tasks in the project. It is necessary to provide
them appropriate support, working environment
and they must have confidence among themselves that the work will be done in time. Special
characteristics what individuals must have are
kindness, communicativeness and talent. In the
agile approach, the participants of development
represent the most important factor of success.
All the other factors as processes, standards,
the environment and management are of secondary significance and they can be always
changed during the development. In addition, if
some activities or methodological steps of development represent the obstacle in realizing the
tasks, they can be changed.
– The criterion of advancing in the project is the
degree of software usability. The progress of the
agile project in developing information systems
is measured by the quantity of software solutions
that are used, not based on the phase of development of the project, the quantity of the
written code, quantity of created documentation,
and similar.
– The agile process supports the sustainable development. According to the agile approach, the
development team must keep lasting and constant strength and speed in development. The
tired and stressed staff is not desirable in the
project because they do not attain good results.
Therefore, all the participants in the project team
must have reasonable working engagement that
enables them to remain constantly employed
and calm. The agile team independently determines its tempo, taking into consideration not to
spend the tomorrow’s energy in order to do today more.
– Constant orientation to technical perfection and
good design increases agility. If the system design is concise and well settled, it is easier to
change it so it also increases agility. The obligation of the planning engineers is to give good
designs and to consider and update them during
the whole development.
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– The base of development is simplicity, i.e. the
capability to maximize work that is not to be
done. The agile approach insists on implementation of only agreed characteristics. The prediction of future problems is not its characteristic,
but solving the current problems. The basic idea
is to perform work, to look for a simple and
qualitative solution in order to change and adapt
it when the problem appears.
– The best architecture, requirements and designs
bring to the self-organizing team. Responsibilities and roles are in the team, not out of it. They
are given the whole team and in the team, they
are distributed as agreed. The members of the
team work together in all the activities of the
project. There are not single responsibilities for
architecture, requirements or testing, but the
whole team bears them.
– The way of realization of better efficiency is
controlled in regular time intervals, and according to it, the behavior is adapted. The development team meets regularly to analyze and discuss the work of every member of the team, with
a view of increasing his or her agility. Therefore,
its organization, rules, conversation, connections change periodically in order to keep agility.
The term agile is selected by the group of persons
with great experience in developing information systems. The starting suppositions were that the process
of developing software and information systems is
necessary to the turbulent business and technological
environments, the process that initiates changes and
quickly responds them. In the same time, the process
must include responsible participants and their good
organization. Special attention is paid to participants,
their talents, skills and capabilities. Orientation to participants is the most important characteristic of agile
methodologies. The complete process of development is adapted to individuals.
In agile development teams, competencies of individuals represent the critical factor of the project
successfulness. To agile methodologies, if the individuals in the project are of high quality, then they can
realize the expected goal by any applied process of
development. In contrast, there is no process of deSEFBIS Journal 2008. No.3
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velopment that can replace their incompetence. In the
same time, the lack of the user’s support can easily
destroy the project of development, as the inadequate
support can prevent the end of the project.
Although formal methodologies did not neglect
the capabilities of individuals, they still considered
them in the other way, as well as they developed
them in the other way. Strict and standardized
processes, known and previously applied methodologies of development, were designed to standardize and adapt individuals according to the organization of the process, while agile processes
emphasize unique capabilities of individuals and
teams. Namely, processes cannot bridge the lacks
of competence of individuals. Teams are selforganized, with intensive communications in the framework and out of the organized limits. They can immediately change their structure in order to adapt to
changes.

Description of Best-Known AMs
Agility means that the team has a mutual aim, mutual confidence and respect, mutual and fast
treatment in decision-making and the capability to
solve all ambiguities. The agile team working in the
framework of the rigid organization has difficulties,
as any individual working in the rigid team. In these
teams, cooperation is dominant at all the levels of
management. It is not important who makes decisions, but cooperation and providing information for
decision-making. The persons of different capabilities, skills and talents take part in the project of
development, the persons that work in the close
physical environment and who respect the organizational culture. Persons, the environment and
culture are in a strict interrelation.
The agile approach and agile methodologies are
not appropriate for every situation in development.
The intrusion of agile principles into the process-oriented and non-cooperative organizations
does not have success. The intrusion of exceptional
changeable process to calm and cool teams leads
to the team disintegration. In addition, agile development is difficulty if it is carried out in the teams
with a great number of members. In the agile development, the teams with nine members show the
SEFBIS Journal 2008. No. 3.

most success. The agile development was successful in extreme, complex projects and the projects with many changes. The environment where
this approach reaches the best results is the organizational culture oriented to people and cooperation.
Among the most known and the most frequent applied agile methodologies are:
Extreme programming (XP),
Scrum,
Crystal Methods,
FDD (Feature-driven development),
DSDM (Dynamic Systems Development
Method),
– ASD (Adaptive Software Development),
– Lean development and some others.
–
–
–
–
–

Extreme programming (eXtreme Programming:
XP) represents the most known agile methodology.
Its creator is Beck Kent (1999) who created it with
the basic wish to move the limit of expected performances of the system and to reject the majority
of safety systems present in the other methodologies. The XP methodology consists of several rules
and a small number of procedures easy and simple
to use. The software is developed by iteration,
usually lasting two weeks, when the users’ stories
are implemented, i.e. the software characteristics
that are mutually formulated by the future users and
planning engineers.
The basis of XP is the cooperation with users
and the strong feedback; therefore, users are included in planning and the whole development. The
user orients the whole development team and the
new software is placed at his disposal every couple
of days. The emphasis in development is placed on
testing by the users’ tests, programming in couples
and testing-led development in order to get the
high-quality code. XP is a combination of simple
practice that emphasizes communication, teamwork, requirements of the user and his/her satisfaction. According to the creator of this methodology,
its cycle includes the following phases: from research, planning and iteration to distribution, production, maintenance and abandonment.
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Scrum is an agile methodology developed by Ken
Schwaber and Jeff Sutherland with the late cooperation of Mike Beedle. Scrum provides the framework for project management and aims to advance
work productivity of small teams to 10 members that
were previously limited by hard and the process-oriented methodologies. The Scrum methodology neither requires the use nor provides specific
techniques fro software developing. Instead, it requires some management capabilities of the team
members. The process of information system development is structured into three phases: pre-play,
development and post-play.
The development activities of this methodology
are characterized, before all, by the activity of defining the Product Backlog List) that includes all the
identified user’s requirements disregarding if they
derive from the user, manager or the software engineer. This list constantly changes and updates by
new and detailed items. Besides, the system development is done in Sprint that represents the
interactive cycle during which the system functionality is advanced. Every Sprint includes all the
phases of the life cycle of information system development, where its average phase of development lasts from one to four weeks. After every
Sprint, the demonstration of functionality is done,
the attained results are checked and new tasks for
the next cycle of Sprint are defined based on the
changes in the environment.
Crystal Methods: The creator of the family of
crystal methodologies is Alistair Cockburn who
gave the names of some methodologies based on
colors the crystal emits (crystal clear, yellow, orange, brown, blue and violet). Instead to the standardized processes, these methodologies are oriented to the teams that are the carriers of information system development, communication between
the members of the team and their satisfaction. The
aim of these methodologies is to identify the components important for the success of the project and
to provide the development team with enough
strength and freedom to perform their job in an
amusing and creative way.
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The participants of development and their collaboration and cooperation in the project are in the basis
of this methodology. For every project, this methodology finds the simplest and the most compact
combination of characteristics of the team and the
process. As every team has the different set of
capabilities and skills, the appropriate process of
development should be applied to it. What process
will be applied depends on the size of the team and
the factors of criticism. The difficulty of some
methodology is designated by color. The darker the
color, the more difficult the methodology is.
Feature Driven Development is the methodology
developed by Jeff De Luca and Peter Coad. It is
developed for the needs of big projects of information system development. The methodology includes five processes for realizing the development:
global model development, building list of functions,
planning according to functions, design according to
functions and building according to functions. The
development is divided into small functional blocks
having some value that are called Features. The
first three processes are performed in the successive line, while the last two repeat, i.e. enable iteration. Most of time and efforts in realizing the project
is spent in the last two processes. The FDD methodology includes the set of the ”best procedures”.
The creators of methodologies think that if they are
not new, their specific combination of five FDD
processes give a unique and specific approach to
every project.
DSDM is the methodology derived from the practice
of the fast development of applications. The basic
idea of this methodology, created by Jennifer Stapleton, is that, instead of determining the functionality of information system and adapting the time
and resources in order to reach the function, to
determine the time and resources in order to adapt
the functionality of the system to them. Determining
the time of delivery and limiting resources is to establish the process that completely satisfies the
user’s requirements.
To the philosophy of this methodology, noting
can be perfectly done at first attempt so the development of information systems should be considered as a research project. DSDM is a development
SEFBIS Journal 2008. No.3
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process that includes the following phases: feasibility study, business study, iterative functional
modeling, iterative design, and building/implementation. These phases are not strictly defined and
they should not be performed. Every one has several key tasks that can be modified if necessary.
The first two are sequential and are done once;
while during the other three phases the development is iterative and incremental.

Comparison of Agile Methodologies
Having possibility to choose an appropriate agile
methodology it is good to know the comparative
advantages in relation to all the available alternatives. The simplest way to make decision is to do it
by the analysis of reports generated and based on
the other experiences in their applications. However, researches show that there are not a critical
number of such reports, connected to agile methodologies, in order to compare them. Therefore, the
need to compare them scientifically is evident. Any
kind of comparing agile methodologies, without traditional-formal methods, is extremely susceptible to
subjectivity. Introducing the quasiformal approach of
comparison, the problems caused by subjectivity are
prevented, the problems appear with the non-formal
approach. It is possible to establish the quasi-formal
method of comparison in many ways:
– Describing conditionally ideal methodologies,
and then by comparing and evaluating the selected methodologies relating to it.
– Identifying the set of basic characteristics deduced from the set of known methodologies, and
then by comparing every methodology with the
identified set.
– Formulating a priory hypothesis about the requirements connected to the methodology.
Then, it is necessary to test the formulated hypothesis by practical evidence from comparative
methodologies.
Some of agile methodologies have been concisely
represented in the previous text. A general conclusion is that they are based on the same or similar
concepts; still the methods used are very different.
Therefore, there are similarities and significant difSEFBIS Journal 2008. No. 3.

ferences, too. To compare them, the following criteria are the most often used in literature:
– Methodologies supporting activities of project
development management,
– Methodologies supporting the phases of the
software life cycles,
– Level of concreteness/abstractness these activities have, on which these methodologies are
based and how they use some resources,
– Level of adaptability in the concrete situations of
applications,
– Level of empirical foundation.
Figure 4-1. shows the graphic illustration of six compared methodologies according to the first three
cited criteria. Every methodology is represented in
tree blocks. The upper block shows the volume of
activity of project management that the observed
methodology includes. The middle block shows if
the activities, defined by the methodology, cover the
appropriate phase of the life cycle. The lower block
shows the level of concreteness of activities and
resources of the methodology. The grey color on
the graph expresses the presence, while the white
color represents the shortage of some features.
Analyzing this figure, we can conclude that agile
methodologies are focused on different phases and
activities of the life cycle in developing information
systems. DSDM is the only one of all the compared
methodologies, that supports all the activities of the
life cycle development. Some methodologies are
focused more on the activities of project management (Scrum). Analyzing the completeness of
compared methodologies, and taking into consideration its vertical and horizontal dimension, i.e. the
completeness and representation of some phases,
we should emphasize that no one of these methodologies is too detailed or too precise.
In addition, the activities of project management,
providing the tasks in the development to be developed regularly, are differently represented in
some methodologies. FDD is a methodology that
completely supports project management, while X,
as the most often used methodology of the agile
development, gives only partial support. In selecting
methodologies, the number of the development
team represents one of the basic criteria. Some
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methodologies (XP, Scrum) are focused on small
teams, less than ten members. The other methodologies (Crystal, FDD, and DSDM) plan bigger
development teams. Of course, bigger development
teams increase the need to documentation; this
makes methodology less agile. Considering the

compared methodologies, we can conclude that
DSDM is different from the others, and so it lines up
into less agile methodologies.

Adaptive Software Development
Crystal Family of Methodologies
Dynamic Development Method.
Project Management
Process
Practicies/Activities

Extreme Programming
Feature Driven Development

System in Use

Acceptance
test

System Test

Integration
Test

Unit Tsest

Coding

Design

Requirements
Specification

Concept
Creation

Scrum

Figure 4-1. Comparison of agile methodologies
At last, we should emphasize that abstractness
prevails in the majority of agile methodologies, i.e.
there are no instructions for their use with detailed
explanations of practice and activities that should
be taken, as well as there are no explanations how
the tasks are performed. Just some methodologies
and in some phases give detailed instructions. Agile
methodologies can be compared in many more
ways. One of the possible referential frameworks for
comparison is to establish four potential quadrants,
based on the following characteristics set on the
coordinate axes:
– Level of documentation: The level of documentation is represented on the horizontal axis, as
well as the existence of formalities in the observed methodology. i.e. the existence of completely defined instructions and rules;
– Sequential/Iterative approach: The relationship
of the sequential approach (linear approach,
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with integration and testing in the later phases of
development and with the high level of risk) and
iterative approach (the approach oriented to the
risk minimization, with continual integration and
testing and with development in the rows of iterations) is represented on the vertical axis.
The analysis of the preciously described characteristics of compared agile methodologies placed into
the referent framework draws a conclusion that the
majority of illustrated methodologies are in the third
quadrant. All the methodologies, found in the third
quadrant, use the iterative approach in development.
They suggest a minimal use of documentation and
formality, and therefore, they are ideal for using in
small and non-complex projects. They are the following methodologies: Agile Software Development,
Crystal Family of Methodologies, Dynamic Systems
Development Method, Extreme Programming, Feature-Driven Development iScrum.
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Traditional Methodologies

Agile and Traditional Methodologies

To the end of the 20th century, two basic groups of
methodologies were used, with more or less intensity, in developing information systems – structural
and object methodologies. The structural approach
and all structural methodologies are characterized
by the flow of in advances strictly defined developmental activities successively done from the
identification of requirements, analyses, and designs to the implementation and maintenance. The
limits of some activities and phases in development
are sharply set. Activities have strictly defined inputs and outputs where the suppositions of realizing
next activities are the results realized in the previous activities. The built information system is the
consequence of all the activities defined in the selected methodology without exception. This approach has been mostly applied in practice up to
now and with regard to this, the number of methodologies being applied is still the most numerous.
The sequential flows of activities is recognizable
with all methodologies because they basically
possess the model of the development life cycle,
taking into consideration that in some modifications
of this model, the course of activities advances by
introducing iterations between some activities. Activities are done blindfolded in the defined sequence
with no remainder.
The object approach and object methodologies
of developing information systems are based on the
“object” paradigm that is used in the course of the
bigger part of the life cycle. The evolutionary process represents the base of approaching and developed methodologies that provide a firm connection between different and distant activities in the life
cycle of developing an information system. This
approach and all the object methodologies are
based on the iterative and incremental development
of information systems, i.e. on the software development realized through small steps, i.e. iterations.
Any iteration ads a new functionality to the information system. By iteration the information system
is added or incremented new system functionality or
the existing system functionality is rebuilt.

To compare agile methodologies with traditional
ones, it is necessary to emphasize that a number of
criteria can be defined, depending on the set goal.
This work points to some criteria only and gives
short comments on them that can be the subject of
special further researches.
– Iterative vs. waterfall: Agile methodologies, relating to this criterion, are homogeneously and
exclusively determined for the iterative development, while traditional methodologies are
based on the sequential development that is
only acceptable and normal.
– Workflow: Agile methodologies in the process of
development emphasize the mutual interactivity
and dependence of phases of design, implementation and testing, where they must be
competitive and iterative. The definition of all the
processes must be concise and easy to remember. Traditional methodologies, however,
recommend a strict sequence of the cited
phases and it cannot be violated. Processes
must be documented and generally defined.
– Requirement Quality: Agile methodologies pay
special attention to the process of defining the
users’ requirements. Their quality decisively
determines the quality of the final solution of
development. Therefore, the concise and documented presentation of requirements is emphasized. Users can frequently see, analyze and
comment the future solutions in the process of
development and even from the earliest phases.
Permanent comments and changes of users’
requirements are desirable because they contribute to the higher quality of the software solution. Traditional methodologies also insist on the
documented requirements, but without all details. Requirements are identified at the beginning of development and they change only exceptionally. The user can give his comments not
until the end of the developmental cycle, although the visible solution is available to him.
– Knowledge Transfer: Agile methodologies in
transferring knowledge between the participants
during development suggest verbal and frequent
communications. All relevant information change
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in everyday and direct contact of the development team. The clear and legible source code of
the program solution is the basis of every communication. So that all the participants could
understand the system and its functions, traditional methodologies require documentation that
should be done directly and immediately in the
course of realizing some phases of development. If the generation of documentation is not
provided timely, the whole process of development can be endangered.
Team Composition and Size: Agile methodologies base their development on small and operative teams, easy changeable, having persons
with general knowledge with in advance defined
tasks and determined individual responsibilities.
In traditional methodologies, development is
done by big and organized teams with specialists
for some activities in the phases of development.
Planning and Monitoring: In realizing the activities of development, agile methodologies make
the task lists at the beginning of development
that is permanently kept during development.
Keeping up with the realization of development,
i.e. the performance of activities in the task list, is
done in order to see not only the advancement of
development but also to control the quality of
realized activities and their correction if necessary. Traditional methodologies, in performing
planned activities, use the Gant diagrams which
include, at the start, defined all the project activities. They are also kept during the project
realization, but they are controlled only from the
standpoint of performance. The quality of activities not controlled during every phase of development.
Managing Change: Managing the changes in
agile methodologies is necessary and it is a key
component of agility. Changes are necessary
and we should not avoid them. In contrast to this,
traditional methodologies control the level of
changes and they require their minimization.
Philosophy: The basic philosophy of agile methodologies is that the process of development is
considered as a creative process that can be
planned, but the detailed plan is always unrealis-

tic. Success is delivering value for money. In contrast to this, traditional methodologies deal with the
process of development as the process of making
the future solution, so it is advisable to make a
detailed plan of activities. Success is meeting the
initial predictions of cost and schedule.
Regarding that traditional methodologies have been
present for long in developing information systems,
it is not necessary to emphasize the reasons for
their name. However, it may be important to emphasize the reasons why agile methodologies are
called agile methodologies. They are methodologies where software development is incremental
(small software releases, with rapid cycles), cooperative (customers and developers working together with
close communication), straightforward (the method
itself is easy to learn and modify, well documented)
and adaptive (able to make last moment changes).
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The problem of managing heterogeneous, diverse and changing information to support custom information
system development activities is evident in long, multi-module software development projects. Deadlines are
hard to meet, requirements are almost always altered or changed and original plans are hardly ever put to work
in their original form. Most of these anomalies stem from the fact that the flow of information is not properly
managed during software development activities. Although information is being retrieved and processed, but the
entire process of measuring requirements is very hard to support in practice.
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Many software development methods support handling the changing characteristic of requirements, but the
practical application of these methods in everyday work is not easy. This situation creates an ever increasing
problem during software development projects that needs to be handled. To manage time and cost overruns
project management needs to address two critical areas. The first is the structured measurement of requirements. This enables the development team to more effectively process the information. Secondly, project
management needs to manage the changing characteristic of requirements and enables itself to effectively
handle any alteration of the original requirements not just during measurement phases, but also during actual
development activities.
The ProMea software development methodology supports the standardized collection and management of
information for custom information system development with the ProMea software supporting the management
of the collected data and the direct formation of requirements based on the collected information. This flexible
approach allows the development team to use almost any development methodology as requirements can be
easily altered during any phase of development. The ProMea methodology and software are compliant with ISO
9001:2001 quality management system.

Introduction
The evolution of software development activities is
evident in the ever evolving theories and methodologies supporting the design and implementation
of software systems. In the past, several methodologies had been developed to aid the engineering
activities of system developers, but the ever
changing technological landscape and the ever
increasing speed required to be competitive in the
custom software market , which presents vast hurdles. The most important ones are the following:
– It is generally accepted, that during the last 15
years, the number of technologies required increased radically. This creates a situation,
where software developers can often lack the
time needed to study any new technologies in
detail, witch makes software engineering ever
more uncertain.
– The ever increasing degree of competition in the
custom software market creates a situation,
where deadlines are ever harder to meet, requirements are less and less well defined in advance and customers expect to spend less and
less time with the definition and verification of
these.
– The complexity of most computer programs and
programming languages is one of the unsolved
problems in software engineering [7]. As applications add more and more functionality, more and
more code is required to perform these tasks.
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– As the world of business requires an ever increasing speed from businesses, organizations
put more and more time and effort into running
their core processes and not in developing them.
This strategically loss of focus makes software
development projects even harder to manage.
Software science has tried to answer these challenges with several methodologies, approaches
(and some applications implementing these), most
notably the agile family of methodologies, but as we
will see in sections Theories in Practice and IM as a
solution, these all fall short of active, real-time
management of changing requirements.
Experience shows, that the development of
complex, multi-platform, multi-module custom software applications presents new challenges to developers and engineers alike. These challenges can
not be handled in practice by presently available
implementations of these methodologies.

Theories in Theory
If anyone would like to finish a software development
project successfully, she/he would have to choose an
adequate software development model and methodology. There are enough well defined available tools
for this, from the waterfall model through spiral to
incremental models and from structured to object
oriented methodology depend on the type and complexity of the problem, the range is widespread [1]. All
of these models and methodologies have some kind
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of requirement phase or requirement analysis. Usually
the methodologies contain the requirement description, analysis, validation steps and the requirements
check by the procurer, but how to do it?
The above-mentioned methodologies require an
ideal state that the requirements are full and consistent after the requirement analysis phase. This
means the requirements contain all demands of the
user or procurer. Consistent in this case means
there are no conflicting and cross-requirements in
the description [2]. Usually the requirement analysis
phase of the methodologies and techniques contains the following preconception in most cases.
– They suppose, the procurers are able to describe all of their demands fully and are able to
interpret them for the information development
group, company or person.
– The procurers are able to choose correctly from
the system developing alternatives offered by
the development group. They have the required
information about the full future system.
– They suppose the client’s or procurer’s organization is one entity with one solid, uniform conception.
– The requirements having described now by the
client’s or procurer’s representatives correspond
with the future demands of end-user and organization.
– The organization and the scope of the project do
not change significantly all through the development cycle (Summerville).
– The requirements will not change after the
summing-up of the requirements.

Theories in Practice
Most of the above mentioned methodologies and
techniques declare that the requirements after the
survey of the demands are ready for software design. But the change of these requirements does
not receive enough attention. The prototype based,
spiral and incremental development models are
risk-driven [3], these models superpose the requirement analysis phases, but do not give advice
on how one could efficiently use them in practice. All
methodologies and models have requirement
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summing-up and analysis phase, but do not support
this work directly.
In practice the huge software developing projects
are built up from smaller cooperative subprojects.
This comes from the module-based aspect. The
information, demands and constraints come from
many sources. In this case it is bound to happen the
overlapping of business rules, misunderstood, mistranslating the information from the procurer, the
change in time of the demands, too much or too few
information from some sub area. That is why the
requirements are hard to handle uniformly and in
the full context.
There is an other problem in practice in contrast
to theory. A huge software developing project could
run for a long time, often for more years. During this
time the organization itself and the main goals of the
organization of procurer will change and it could
involve the change of the requirements [4].
Do not forget that usually the procurer is not a
person, not a uniform entity. The interests of the
organization, the persons, and the sub organizations are not identical certainly.
Therefore the descriptions of the requirements
depend on the personal knowledge of the people
who represent the organization, their knowledge
about business rules and IT. It is common that the
sources of the demands are not the end-users, so
the end-users meet the final product just in testing
or installation phase.
Difficulties are liable to occur when the user and
the developer communicate with each other. Without
the common, collective language a lot of misunderstandings can happen, therefore the formal description of the requirements is not always equal to the
original user requirements. Often the user does not
have the proper tools for the control of the correctness before the planning/design phase begins.

IM as a solution
Overview
One of the biggest problems facing custom-built
software development nowadays is gathering information from clients as quickly, and as effectively
as possible to be competitive in an ever intensifying
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marketplace. To do this, software developers need
to streamline their communication with their clients.
This can be achieved in 4 steps to eliminate bottlenecks and streamline the founding processes
behind custom information system development
projects. These 4 steps are:
– Collecting information: To achieve the streamlining of the information processes behind such
software development projects, first, a full review
of the information collecting activities needs to
be implemented. Although these software development projects are high-tech in nature, the
fundamental processes behind them present the
very essence of the problems: information is
mostly collected without any pre-defined methodology, or definition of activity.
– Structuring information: The other main problem
of custom software development projects is
structuring the collected information in such a
way that enables the project organization to effectively categorize and manage the collected
information. This change in perspective allows
the requirement measurement process to be
standardized and IT-supported.
– Managing information and change: Enabling
standardization and IT support of the requirement measurement process allows for the active
management of the requirement measurement
process and the active management of any latter
changes of requirement during development (or
during support). This can be achieved in theory
with several development methodologies (the
spiral model and extreme programming are
among the most obvious ones), but in real life,
most of these models fail: the tools to properly
use these methodologies are missing in most
instances.
– Potential benefits and uses: Managing the pieces
of information gathered during all of the phases of
software development enables the development
team to truly utilize the potential of modern software development models and methodologies.
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ProMea Methodology
The main goal of ProMea methodology [5] is to
support the definition of a requirement-network
description complete with version checking and
tracing capability to correspond with software implementation. The methodology itself, can be applied without any software tool, but the lack of such
tools creates a documentation overhead that needs
to be addressed. The methodology emphasizes the
validation, verification and communication between
the client and the software developer. The building
of a common, collective language for the software
development process is a must. In addition with the
above mentioned goal of the ProMea methodology
is close relation to agile software development
concept [6].
The ProMea methodology and software give
additional recommendations for the quality assurance of the software developer and are compliant
with ISO 9001:2001 quality management system.
The main areas of the methodology seem to be
clear, based on the observations and results of the
research. The research focuses on early requirement analysis, categorization and validation in addition to the efficient use of the communication
channels in a complex developing environment.
ProMea supports the software design processes
with monitoring tools that minimize the number of
open, half-finished or forgotten requirements and
the risks connected to those. This is achieved by the
creation of check-lists to track changes in requirements over time. It supports the continuing evaluation of the solidity, the completeness and the integrity of all of the defined requirements. To achieve
such a task, a software tool has to be created to
handle the large-scale information processes behind the methodology.
The tracking of measured requirements has to
be continuous, the connection between the measured requirements has to follow their respective
sources and the requirements have to be verified by
their source of information, usually the client in a
custom software development project. All of these
activities have to be implemented in the context of
all of the requirements concerning the software
development process.
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Implementing these steps enables the project staff
to streamline the software design process and
speed up implementation in most cases of custom
software development tasks.
The main problem that needs to be addressed is
not the resolution of conflicting requirements, but
the fact that these conflicts usually surface during
implementation: the clients and the development
team rarely receive enough information on these
problems before implementation, thus the required
effort (time and money) to fix the problem is much
greater once implementation underway. Programming resources are already committed to development, increasing the cost – and human effort – of
development activities.
The basic preconception of the ProMea methodology is that a substantial part of the requirements change during the course of measurement
activities and during implementation as well. The
goal of the methodology is to manage the change in
requirements to enable tracking, checking and
comparing of changes during the course of activities.
This not only helps project management but all
sides during development: software architects have
a better picture of their own measured requirement
and also have a standardized view of the big picture.
All changes in requirements can be tracked, effected requirements and functions can be highlighted and checked for verification.

The ProMea tool
Architecture from the technology point of view
ProMea is a multi tier application. On the client side
it has two different presentation interfaces:
– A fat client that is an Eclipse based feature rich
Java EE application one using Eclipse Graphical
Modeling Framework for displaying visual diagrams. It is specially designed for requirements
analysts aiding them in requirements negotiations, analysis, specification and validation. It is
a highly visual tool combined with a structured
text editor for fast recording requirements.
– A thin client web application running in a web
browser. This client is mainly a reporting tool
SEFBIS Journal 2008 No. 3

querying the status of projects. It is designed for
customers and project leaders.

On the server side ProMea is built on Java EE 5
technology. During development and testing JBoss
Application Server is used as the Java EE container. The ProMea server is mainly an EJB/POJO
application exporting its functionality through web
services. Fat client uses this interface to communicate with.
As a data storage backend ProMea server uses
Oracle 10g database, however, it uses JPA (Java
Persistence API) technology to reach the data layer
resulting a high degree of database independence:
all the databases can be used that Java supports
over JDBC.
Architecture from the Functional Point of View
The ProMea application consists of the following 5
modules:
– The ProMea Repository is responsible for storing, querying and versioning requirement objects providing a simple web service interface to
its clients. In this meaning this module acts as
the application logic of the whole system.
– The ProMea Expert System reflects the ProMea
methodology. It allows defining rules and actions
which then guide and help the requirement engineering process to flow the way as it is described by an expert. This module also runs in a
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Java EE container publishing its functionality via
web services.
– The ProMea Designer is a feature rich tool that
calls the web service methods of both ProMea
Repository and Expert System. This tool covers
the following phases of requirements engineering:
In negotiations it helps recording the customer’s requirements, organizing them into
business rules, constraints and functional
requirements and allows defining relationship
between them.
• During analysis it provides tools for visualizing the requirement structure, displaying the
effects of changing requirements.
• For documenting requirements it provides
sophisticated version management for all of
the recorded requirements and their relationships. With a template based documentation engine it helps the analyzer to easily
generate skeletons of memos or customer
requirements specifications.
• In the validation phase it gives support discovering anomalies in the requirement structure.
•

– The ProMea Information System displays reports and statistics from the information stored
and provided by ProMea Repository.
– The ProMea Rights Management System is
responsible to control the access to the functions
of the system.

Core features
Version Management
One of the most important requirements of ProMea
is to keep and track all the versions of requirement
artifacts that created during the requirement engineering process. The implemented versioning
system follows the Copy-Modify-Merge versioning
model also used in SCMs like CVS or SVN. The
picture below shows how this model works:

Using such versioning model requirement engineers and analysts can use the system in a concurrent way while all the modifications remain consistent in the system. It also allows retrieving all the
versions of requirements they made.
Efficient recording of requirements
ProMea supports two different ways of recording
requirements depending on the following situations:
– At negotiation: in front of the customer’s stakeholders the analyst has little time to write down
even the core requirements. ProMea provides a
keyboard oriented, structured text editing tool for
very fast and comfortable way of recording requirement objects and their relationships.
– During analysis: requirements can be managed
in more visual and graphical interfaces such as
forms, dialogs and diagrams maximizing efficiency and user experience.
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Requirement structure visualization
The visual tool allows the analyst to oversee the
whole or part of the requirement structure. Using
this tool an analyst can uncover inconsistency and
track the effects of changes. Modeling errors such
as independent requirements with no relationships
and circular references can also be traced.
– First, requirements can be browsed in their
natural structure: organized by artifact types
such as sources of requirements, glossary
items, business rules etc. Organizing requirements this way helps easy finding and
post-editing them.

– Second, for analyzing requirements ProMea provides a graphical diagram of the logical requirement structure displaying dependencies and associations between different requirements objects.
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Nowadays, downsizing proceeded, user's consciousness and skill improved, and EUD became daily life, it was
not rare any more that a user designed a computer system and developed that. The other side, it is thought that
the system design is with a system based on the supposition that the operator maintain it suitably. Accordingly, a
user has to take charge of the maintenance of the system in some cases. Especially in Japan, though EUD is
taken seriously and increased, almost people have little understanding a user's role for maintenance. Therefore,
the design method that can reflect these functions as user’s roles on their needs is necessary. This paper describes designs that include the user’s role in maintenance and operation, for the information system environment of the Japanese university education. First, we analyze that environment by using the usual design
method. Furthermore, we propose the new design method for solving the limit and problems. Finally, we analyze
the same environment by using our new method and consider the suitability for Japanese information systems
environment.

Introduction
An information system doesn't work only in computer systems based on the hardware and the
software, but it is activated by the interaction with
the humans [4]. A human in the system environment
can be distinguished to an operator and a user.
Nowadays, downsizing proceeded, user's consciousness and skill improved, and EUD (End User
Development) became daily life, it is not rare any
more that a user designed a computer system and
developed that. The other side, it is thought that the
system design is with a system based on the supposition that the operator maintain it suitably. Accordingly, a user has to take charge of the maintenance of the system in some cases. Moreover,
not only keeping a computer system but also user's
support and user's training is contained in the system maintenance. Therefore, the design method
that can reflect these functions as user’s roles on
their needs is necessary.
Especially in Japan, though EUD is taken seriously and increased, people have little understanding in user's role for maintenance. As a result,
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even if a system is working in the early stages of the
operation, many maintenance troubles arise soon.
And if worst come to worst, that system stops being
used [6]. In such a social environment, the system
design which maintenance presumed is necessary
so that a user may develop a system suitably. Concretely, when all roles except for the role that a user
just uses it are cleared, a system designer can design information system including maintenance of a
computer system.
This paper describes designs that include the
user’s role in maintenance and operation, for the
information system environment of the Japanese
university education. First, we analyze that environment by using SSADM (Structured System
Analysis and Design Methodology). And in that
system environment, we clarify a limit of SSADM.
Furthermore, we propose the new design method
for solving the limit and problems. Finally, we analyze the same environment by using our new
method and consider the suitability for Japanese
information systems environment.
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The SSADM Based System Design
We used SSADM as the general development
methodology [2],[1],[5]. SSADM is the general
methodology being used for the English information
system development. SSADM doesn't only pay
attention to the development of the computer systems. It aims for appropriate relation between the
computer systems and the humans. Therefore, we
select it because this methodology is suitable for the
analysis purpose and environment of this paper.
SSADM is a methodology constituted with the
various description methods and the set of a technique. DFD (Data Flow Diagram) plays an important
role in the analysis process of SSADM.
On the occasion of modeling, a system designer
analyzes it in order of “The current physical DFD”,
“The current logical DFD”, “The requirement logical
DFD” and “The requirement physical DFD “ based
on the way of describing DFD in SSADM. For that
reason, we specially pay attention to DFDs. The
system designer, concretely, describes the system
environment by DFDs in each process of SSADM
and discusses about new system with a user.
The designer can identify the essential functions
required for the system through this process [5]. By
the way, there are some forms in the way of describing DFD. This paper uses DFD of SSADM
shown by Cutts [2].
In next section, we analyze the university education environment by using DFDs of SSADM. The
actual process of SSADM may go forward and
backward repeatedly. This paper describes only the
result of an analysis process in order to avoid becoming complicated like a waterfall model.

evaluates these papers and determines a student's
record as the end of a term
For such activity, the teacher has to maintain
and keep a student's paper. If there are many students, the work of a teacher will become difficult.
We analyze the class of a typical practice. That
class aims at making a student acquire fundamental
computer literacy, and it is increasing in recent
years at the Japanese university. A teacher of the
classes teaches for about 300 students in total. In
such environment, a teacher wants a information
system to reduce the burdens of the administrative
task of papers. The students want to confirm the
submission of their papers.

Figure 6-1. The document flow

The Details of the System Environment
In the class of a university, a student challenges
about the subject assigned by the teacher. For
example, students check the student paper of a
process mutually and discuss the theme. In particular, a student does various works with the practical subject. That is the subject containing technology and knowledge. Moreover, students perform
activity which summarizes the new theme generated based on the previous paper. A teacher
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We analyzed the result of hearing investigation, in
order to determine the boundary of a system design. The dotted line in Figure 6-1. represents the
boundary. The diagram reveals that the humans
involved about the student papers are “Teacher”,
“Students”, “Office Staff” and “Assistant.”
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Logical DFD mapped from Physical DFD
Figure 6-3./1 shows the result of that we analyzed
the inside of the boundary of the system design of
the Figure 6-1. This is called “The current physical
DFD” in SSADM. The role of an assistant is a
teacher's support. The function of an assistant is
only a part of a teacher's fundamentally. Therefore,
an assistant is treated as the same of a teacher in
the analysis. Moreover, Figure 6-3./1 revealed existence of “M1” and “M2.” “M1” is a place where a
teacher accumulates the students’ papers at his/her
office or home.

On the other hand, “M2” is the place where the
student papers are stored temporarily. After the
deadline, all of the paper in “M2” is delivered to the
teacher.
Next, we make “The Current Logical DFD” from
“The Current Physical DFD” using the logicalization
method of SSADM. Figure 6-3./2 shows “The Current Logical DFD.” Two data stores in “The Current
Physical DFD” can be integrated as a place to keep
the student papers. Thereby, “Office Staff” of Figure
6-3./1 is deleted. We clarified activity indispensable
to this system environment. That is the delivery of
the paper between “Teacher” and “Student.”
.

Figure 6-3./1. The current physical DFD
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Figure 6-3./2. The current logical DFD
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Table 6-1. The list of requirements and problems

1

2

3

4

5

6

7

8

Requirements and Problems
Management of the student papers is
serious. Much time is required to collect
the student papers.
We have to collect a lot of papers or the
other media (CD, FD) as the student
paper and manage it over several
months. And a plenty of space is
needed for them.
The office staff also receives the student
papers in days different from the
classes. Both of the teacher and the
students can not confirm them to deliver
them while the staff is keeping them.
After the submission of their papers,
there are many students who desire to
confirm them. We want to make it possible to confirm submitted papers easily.
I want to use the submitted paper as
teaching materials and to create the
environment to evaluate the student-papers mutually.
The teacher and the office staff collect
and store the student papers separately
now. The papers should be stored in
one place.
I want to be able to refer to the student
papers by the order of the date, or individually because the rearrangement at
the time of grading is serious.
I desire to manage the student papers
by the same system to all of the classes.

Proposer
Teacher

Teacher

Teacher
Students

Teacher
Students

Teacher

Teacher

Teacher

Teacher

Analysis of Requirements and Problems
The problems and requirements list of the system is
required at this stage in SSADM to solve problems
and to analyze requirements. We investigated
“Teacher” and “Students” that are the indispensable
humans as system elements is shown in Figure
6-3./2. The result is shown in Table 6-1. After all, we
understood that the requirements of the information
system are “The support of the accumulation of
papers “ which is 1, 2, 4, and 8 of Table 6-1., “The
support to submit papers (1, 3, 6)” which is 1, 3, and
6 of Table 6-1, “The use support of papers” which is
5 of Table 6-1, and “The evaluation support of papers” which is 7 of Table 6-1.
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Requirement Physical DFD” from Logical DFD”
Figure 6-7./1 shows “The requirement logical DFD”
that reflected the result of Table 1. The quadrilateral
of Figure 6-7./1 is a process that included the requirement of the list. Figure 6-7./2 shows the 2nd
functional level that means the details of the quadrilateral of Figure 6-7./1.
As for the function that we indicated in Figure
6-7./1 or Figure 6-7./2, a human can actually carry it
out, but it is not a realistic solution because the
teacher usually cannot use and employ many servants. Thereby, development of computer systems
can be assumed as “The requirement physical
DFD.” That can be shown such as Figure 6-7./3 and
Figure 6-7./4. With the following section, we consider the analysis method of SSADM from the
viewpoint of operation and maintenance.

Conclusion about Design using SSADM
If a computer system is developed with the system
design above, we believe that the system environment for effective operation of the classes can
be built in general. However, all of the above system
requirements have been already satisfied by the
present general LMSs (Learning Management Systems). These LMSs have not been introduced at
many universities in Japan because the load of the
teacher as a user is heavy and the teacher have to
maintain the system by him/herself. For example,
when the teacher uses eLearning system, the
teacher must prepare not only his/her learning
contents but also the management environment of
the classes in the system. Even if the system center
in the university exists, its staffs almost only take
care of the maintenance of the infrastructure (e.g.
Network cable, Server computer, etc). Actually, we
know many cases that the LMS was abandoned by
many works of the operation and the maintenance.
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Figure 6-7./1
The requirement logical DFD

Figure 6-7./3
The requirement logical DFD
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Figure 6-7./2 The requirement logical DFD (Lv.2)

Figure 6-7./4 The requirement logical DFD (Lv.2)
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After all, since the purpose of SSADM is suitable for
a development of computer system, any works of a
teacher indispensable to operation of the system is
not expressed. The activities of users in DFD of
SSADM are only the utilizations of computer system
as shown in the book of Cutts [2]. Therefore, the
analytical results have been the same to the functions of the existing LMSs, even if the computer
system is developed suitable to the design, the
system will not work well for the problem of the
humans or organization as well as other LMSs. It is
because the hidden roles of users will appear on the
operation stage. In the analysis of systems, if a user
does not manage and maintain the systems it is a
tacit understanding. Therefore, in the case of utilization without the division of system as well as EUD
systems, such problems arise at the operation. This
is the same surely to the case of LMS in the educational fields in Japan.
System analysts must design the activities of the
user in the system operation in order to avoid such
problems in these cases. In the next chapter, we
propose a system design method including the
user's role in the operation environment.

Proposal on IS Based User’s Roles
In this chapter, we propose SDU (SSADM with
customized DFD for the Users) of information system design method that includes all of the activities
of the humans. If the new system could be developed, it can be judged that the new design included
the hidden roles. In this method, first the roles of the
humans or the organization in the system environment are divided, and it models the functions
that are needed for a computer system. The major
differences between SDU and the previous analysis
are shown in Table 2. Usually, a user is described in
“The oval symbol.” But, we describe a user as “The
quadrangle symbol” which is the function element of
the system in order to analyze user's roles. By the
change of the way of describing users, user's roles
can be handled as an analysis object of the information system. And it can describe the details of the
user's activities other than “utilizing the system.” In
addition, the details of the differences are explained
using some examples in the following chapter.
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The System Design based on SDU
The systems design of SDU proceeds through the
same process as SSADM. Concretely, the systems
design of SDU proceeds through the process of “The
current physical model”, “The current logical model”,
“The requirement logical model” and “The requirement physical model.” SDU is based on data-flow
model, however, it can indicate not only the flow of
data but also the participation of the users to the system. Therefore, we call it “SDU Model” to distinguish
from the ordinary DFD model. With the following section, we analyze the system environment in educational fields in Japan based on models of SDU.
SSADM (DFDs)

Handling
Arrow

Human
Activities

None

Data Source

⇒

SDU

Handling the System
and Functions

User’s Role or
Function

The main difference between SSADM and SDU
The Current Physical Model by SDU
First, the present functions of user are analyzed
about the humans that are identified in the document flow diagram shown in Figure 1. As a result of
analysis based on hearings, observations, etc., we
find that the teacher who is one of users in the target
system behaves as four kinds of acts mainly in this
system environment. The actions of teacher are to
receive, to confirm, to grade, and to keep the student papers. And, the students as the other users
behave as two kinds of acts. These actions are to
submit and to confirm their student papers. Furthermore, the actions of the office staffs are to set
the receiving box, to receive student papers, and to
store them until picking them up by teachers.
In case of DFD, since the behaviors of a system
are expressed with only data which flows across the
border of a system, it cannot represent the user's
actions clearly. Although it is possible to represent
the users as data sources by breaking down them
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into the detail functions, it is difficult to deal with the
actions of user as one of functions of the information
systems.
By using SDU, we can represent the state of the
system environment as “The current physics model”
as shown in Figure 6-8. It shows clearly that the
teacher has four kinds of acts in the classes. And
the broken line shows the boundary of a teacher's
actions. We can consider whether to reduce the
works of teacher is possible or not, as a next step by
using the SDU model.

The Requirement Logical Model by SDU
If we want to reduce the load of the teacher in “The
current logical model”, we can represent “The requirement logical model” based on it as shown in
Figure 6-10./2. A computer system includes three
functions shown in Figure 6-10./1. And, in Figure
6-10./2. the added new functions which the users
require are expressed as a square of double line.
One of the request of teachers in Table 6-1. is illustrated like that in Figure 6-10./2. (eg. mutual
evaluation of the student papers).

Figure 6-8. The current physical model

The Requirement Physical Model by SDU
“The requirement logical model” of Figure 6-11 is
obtained in consideration of the feasibility of “The
requirement logical model.” As a result, the operation and maintenance for the computer system as
the roles of teacher are added further. We can think
about the gaps between the requirement system
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and the current system by comparison of Figure 6-8
and Figure 6-11. As a result of this system design
based on the SDU model, we can provide the design of the computer system including some of the
actual acts of teachers. And the analysis process of
SDU is completed. In the following chapter, we
describe the implementation of the class support
system based on this analysis result.
SEFBIS Journal 2008. No.3.
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The Current Logical Model by SDU
We can describe logical model as in Figure 6-10./1
and it can clarify the actions required for the human
subject in a system environment. The actions to
receive the student papers that the office staff performs with a teacher can be integrated, and data
stores can be also unified for the same reason.
Figure 6-10./1 shows the existing of two or more
human subjects with the same actions.

Figure 6-10./1 The current logical model

Furthermore, the existence of some other actions
required to do the action become clear. In Figure
6-10./1, it is required to confirm and to store the
student papers in order to manage them. Figure
6-10./1 represents their relevance clearly by
stacking the actions which are the requisite.

Development and Operation
We developed new system based on the design by
this method. Similarly the interface of the computer
system took the teacher's burden into consideration
[7]. The maintenance work of the teacher as roles of
the human being of Figure 6-11 was reduced as
much as possible.
And we started to use new system at some class in
2004. A matter of computer system occurred a little
in the early stage. It was not a fundamental problem
that needs to reconstruct a computer system. The
problem of the humans arose two years afterward. It
became clear that the computer system could not
cope with multi users because two teachers have
worked under this system since 2006. This system
couldn't assign the second teacher's role because
our model had a premise that the teacher who was
one person. At present, sharing operation and
maintenance by the teachers’ agreement solves this
problem.

Discussion

Figure 6-10./2 The requirement logical model
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An environment around the system described in this
paper has been changed because another teacher
wanted to use the LMS. However, we could cope
with the problem without redesign of the computer
system when one of the roles done by the primary
teacher in SDU was assigned to another teacher. In
detail, we could deal with it by rewriting one of the
roles performed by the teacher in Figure 6-11. as
another teacher's one. When some changes arise
in an environment around the system, we can consider a most effective and efficient solution by using
the analysis result of SDU. It is not only the solution
by development of computer systems, but also
change and adjustment including an overall human's role in the environment around systems.
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The differences in the special feature of DFD and
SDU are described in Table 6-2. Although DFDs
shows the change of data flow between the system
and users, SDU model shows the change of roles
and functions to manage the system. We can analyze the change of the management functions
logically and physically through the comparison
between the models based on SDU. We think that
the result shown by SDU is the most important in
societies dependent to computers
In many cases, a section or a team in the organization plays the roles of human in the operation
and the maintenance of systems described in this
paper generally. Therefore, the maintenance and
the operation of computer systems are not dis-

cussed explicitly in many LMSs as well as any other
information systems. The teacher to use the systems has to accept the merit and the demerit according to using the systems simultaneously because maintenance is needed in even the small
LMSs which many teachers can introduce to their
classes privately with ease. In order to design the
computer systems which can be implemented as
the solutions, we have to consider the balance
between the functions needed and the roles required to the users. SDU specifies who exists into
the system environment for which action, and who
plays the role to maintain the system.

Figure 6-11. The requirement physical model
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Process
Current physical
Current logical
Requirement logical
Requirement physical

Table 6-2. Analysis results comparison with SSADM and SDU
SDU
SSADM（DFD）
The data flow of the current system become
clear.
In the current system, indispensable data and
its functions become clear.
In the new system, indispensable data and
the functions become clear.
The data flow and the user interface of the
new system become clear.

Concretely we can grasp the changes of the role
which should be done by humans existing in the
system environment by comparing the physical
models of SDU. In especially the system environment where EUDs are employed, such problems
occur as usual and the prompt treatments are
needed. Therefore, we believe that SDU where the
roles manage the system are shown clearly and are
able to redesign effectively is useful. We think that
such a problem happen in the redesign of the computer systems as a enterprise information system
which cannot be changed easily. And SDU will be
one of method for coping with the problems. Furthermore, we consider of research of a social science,
or analysis of the management environment that
application of SDU is possible.

Conclusion
In conclusion, it became clear that user's roles
could be designed suitably by this method. And it
was found three advantages by designing a system
with this method.
– First, it is that our model where a role is contained in advance can compare the current and
new environment.
– Secondly, when a role is shared with another user,
it is possible that they share clearly. Temporarily, a
role can be shown clearly when a system section
and another teacher share that role.
– Thirdly, the role of the computer system becomes
definite also with the role of the human system. By
this method, users can estimate a cost precisely to
get rid of the unnecessary function and the excessive computer system. On the other hand, this
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The management functions of the current
system become clear.
Indispensable roles and functions to keep the
current system become clear.
Indispensable roles and functions to implement the new system become clear.
The management functions of the new system
become clear.

proposal is useful when a certain product is introduced into the current environment. As the application range and the use possibility, research
about this proposal is more necessary.
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Economic Evaluation of ERP Investments for SMEs
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The introduction of a computerized information system, similarly to any other investment requires pre- and post
calculations for the economic efficiency, repayment and efficacy of the fixed assets and if possible for its profitability as well. In small enterprises human resources are restricted. For this reason project analyze are neglected in most of the cases.

Introduction
As regards information system investments two big
groups can be distinguished. In the first case the
computerized information system itself is the means
of production or provision [8], whereas in the second one it contributes to the production process
indirectly. Part of the computerized information
systems applied by SME ventures belong to the first
class mentioned above. However, it must be stated
that the computerized information systems belonging to this class are applied by big companies or
in special cases by medium-sized ventures. We can
mention the food-processing industry as an example. In this case the assessment of the information
system employed can be more easily performed
because in such a case the income, profit growth as
well as expenses, input decrease can be measured,
assessed and checked up well. In the case when
the computerized information system serves the
62

venture’s activity only indirectly the evaluating procedure can be applied at such points, which can be
linked to countable and assessable factors [2,13]. In
evaluating an ERP project it is not enough to apply
traditional investment evaluation methods without
changes [3]. We have collected a few financial
pointers and have developed a calculator to evaluate ERP investments in SMSs.

Surveying the use of ERP in SMEs
At the beginning of 2007 a web-based survey was
carried out in order to assess the use of ERP by
small- and medium-sized enterprises. The request
to fill in a form reached about 900 enterprises
through the help, first of all, of Nemzeti Fejlesztési
Ügynökség (National Development Agency), secondly of Hajdú-Bihar Megyei Iparkamara (Chamber
of Commerce and Industry of Hajdú-Bihar County)
and thirdly as a result of our own activities. The
SEFBIS Journal 2008. No.3.
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National Development Agency assisted us in forwarding our request to the applicants that were
awarded funds as a result of the GVOP application
round. The County Chamber of Industry sent our
request to fill in the form to its own members. 46% of
the respondents said they had ERP systems or that
the installation of such a system was underway,
while 44% reported that they used independent
pieces of software in their everyday activities.

Considering the experience gained, it is not surprising; though has a tremendous influence on
economic efficiency [3] - that in their choices of the
ERP system most of the respondents obtained their
systems based on some recommendation (see
Figure 7-4.), irrespective of whether it is ERP or
individual application.

13%
26%
>251
101-250 4%
17%

<10
28%

6%

35%
20%

51-100
14%
11-50
37%

less than 50 million Ft

50 million-100 million Ft

100 million-500 million Ft

500 million- 1 billion Ft.

more than 1 billion Ft

Figure 7-2.
Distribution of respondents by annual revenue

Figure 7-1.
Distribution of respondents by number of employers
The distribution of the respondents by the numbers
of their employees can be seen in Figure 7-1. As
regards their sales revenues they mostly belong to
small and medium-sized enterprises (see Figure
7-2). Considering their main activities it becomes
clear that the majority of the respondents are active
in wholesaling.

Other activity
Other industry
Economic service
Food industry
Agriculture, forestry
Commerce
0%

5%

10%

15%

20%

25%

30%

35%

Figure 7-3. Distribution of responders by scope of business
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Advertisement
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Figure 7-4. ERP choice of modes
Among the small- and medium-sized enterprises,
there was only one that spoke of purchasing its ERP
system by way of a tendering procedure. 71.5% of
the small- and medium-sized enterprises that responded had not applied an economic or financial
evaluation linked to the introduction of the system.
Apart from other facts, this finding indicates that
when implementing a system small- and medium-sized companies are unable to provide labour or
financial resources to carry out the evaluation. It has

remained a task for applied research or the ones
dealing in the ERP system to provide easy-to-use
evaluation procedures for managers of small- and
medium-sized enterprises that can be adapted to
and suitable for preparing for making their decisions
and verifying them in the course of implementing
the ERP system. Internationally, there are companies to do the analyses that have undertaken the
tasks of choosing the system [5] (see Figure 7-5.),
finding a system and supporting the evaluation.

Figure 7-5. The selection process

Developing the Calculator System
At the moment the calculator is in Excel form with a
structure represented in Figure 7-6. We have chosen
this form, because it is easy to create, and it is easy
to use by small- and medium-sized enterprises. The
calculator counts financial pointers, like ROI (Return
on Investment), TCO (Total Cost of Ownership),
64

Source: ERP Evaluation Centre[6]

NPV (Net Present Value), Payback Period and some
other metrics. The ROI is the most important and
frequent metric to use for evaluating an information
technology investment. ROI is also suitable for defining priority of the SMEs’ projects [17]. With ROI, it
is possible to get an in-depth look at how much a unit
of money spent will yield in returns [7].
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The metric Payback Period determines the time
needed for benefits returned to equal the initial cost
of a project, thereby quantifying the project's risk.
Technology solutions with a payback period of less
than a year are considered optimal to a risk-averse
investor [11], [7]. NPV quantifies the value of the
ongoing benefits discounted back to the present
year. This traditional textbook metric takes into
account the time value of money when assessing
benefits but does not examine the ratio of costs to
benefits [4]. TCO is a financial metric [14] is useful
for budgeting concerns because it provides a holis-

tic sense of the long-term financial resources required to undertake an investment [15],[18],[19].
TCO, however, does not take a project's benefits or
savings into account, so if you use TCO for project
comparisons, you can only see half the picture [18],
[19]. IRR - Internal Rate of Return: IRR calculates
the effective interest rate of a project, at which a
project's cash flows would have an NPV equal to
zero. However, IRR is built on dubious assumptions
that prevent it from being a valid comparison metric.
If an internal return metric is required by your company, consider using MIRR as an alternative [4].

Figure 7-6. Structure of calculator
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Using Calculator System–Case Study

Software expenses

We have to detail costs and benefits to be able to
calculate simultaneous selected pointers. The calculator reckons with software, hardware, consulting,
training, personnel costs [17].

Software costs associated with an ERP project include license fees for the product as well as license
fees for any pieces of supporting software that may
be required, or upgrades of existing applications
needed to support a better integration [12]. Figure
7-7. contains the division of the software costs used.

Maintenance fees
Other
Additional network software

17 760
0
150
100
120

Additional server software
Operation system
Database
Review
ERP licence costs

600
0
6 000
0

2 000

4 000

6 000

8 000 10 000 12 000 14 000 16 000 18 000 20 000
thousand HUF

Figure 7-7. Division of software costs
Hardware expenses

Consulting costs include the following categories:

Hardware costs include servers, purchased to
support the application and any additional networking or security hardware required as part of the
deployment. It is possible to also include the costs
for any new desktop systems or upgrades to existing systems, depending on the type of the project.
Additional hardware may be needed to support
databases or connectivity. In the case when we
used this calculator, we used a division of hardware
costs like the one in Figure 7-8. We calculated with
five years for depreciation in the case of software
and hardware costs too.

– Internal consulting (initial surveying costs, input
filling, pre-configuration, other)
– External consulting (initial surveying costs, input
filling, pre-configuration, other)
– Other

Consultancy costs
In this section, the analyzer can enter the costs for
consulting, including the cost of contracted labour
and professional services engagements. Commonly, the greatest project consulting needs fall in
the pre-start period and the first year. Later years
usually show a decrease in consulting charges.
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Other
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Figure 7-8. Division of hardware costs
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Personnel costs
Personnel costs associated with any project can be
broken down into three main categories: project
planning and management (likely to occur in the initial
phase and the first part of year one), technical development and testing (likely to occur as new phases
of the project are completed and launched), and ongoing support and maintenance (on an ongoing basis
for as long as the application is used). We have broken down personnel costs into three categories: (1)
initial costs (2) ongoing costs and (3) other costs.
Training
Training costs are likely to occur in the initial phase
and in the first year of the project, although some
investment in additional training should be planned to
support ongoing competency and new phases of the
project. In calculating training costs, include the fully
loaded cost per hour for each employee undergoing
training as well as for facilities and trainer costs.
Training contains the following categories:
– Initial costs : training costs, field-work costs, lost
time of employers
– Ongoing costs: maintenance: administration,
maintenance: technical development, maintenance: management, planning and maintenance: accounting
Other costs
In this section any other costs associated with the
deployment should be entered. These may include
travel or communication costs associated with the
review of reference sites as well as expenses associated with promotions or awards given to users,
customers, or partners. We have differentiated them
according to the following sections:
–
–
–
–

Delegation and traveling costs
Marketing resource costs
Telecommunication costs
Power costs and others

In order to carry out the ROI calculation the advantages resulting from the investment should also
be identified. While it is a relatively easy task to
define costs and expenses the quantification of
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advantages is a much more difficult one. In the case
of ERP projects there are certain advantages that
have been put into words. The pointers which
should evaluate the project will come from different
benefits:
–
–
–
–
–

Improved information organization and access.
Improved technology management.
Improved process management.
Improved customer and partner communication.
Capitalization on new revenue opportunities.

In evaluating process benefits fall into two primary
categories: direct benefits that have a measurable
impact on budgets or costs, and indirect benefits
that provide not directly measurable returns, such
as changes in productivity. It is important to take a
measured approach to calculating both types of
benefits; however, indirect benefits pose the most
difficult challenge.
In this calculator we collect some general benefits about our observation, which often happen in an
ERP project. But in each project we had to make a
number of changes to measure correct occurrence
benefits. In many of our cases we used the following
indicators:
– Direct benefits
• Reduced inventory costs
• Increased post and printing costs
• Reduced returns handling costs
– Indirect benefits
• Increased worker productivity
• Reduced administrative costs
• Reduced communication costs
• Reduced integration time
• Reduced cost of errors and omissions
• Reduced product rework
During our questionnaire survey in the summer of
2007 ERP users were asked to identify advantages
and disadvantages emerging after the introduction
of ERP (see Figure 7-9). 42% of the respondents
thought that the improvement in producing information is a consequence of the introduction of ERP.
The excess information produced is not easy to
measure, however, as it creeps into all the areas
that an enterprise deals with.
–
67

 Evaluation of SMEs’ ERP Investments

The intoduction takes up a lot of time
The system is hard to handle
The system claims needless limits
The introduction claim surplus work
Have to change organizational structure

24%
3%
6%
36%
11%

Organizational structure will change advantageously
Decreased logistic costs
Decreased stock
Strategic advantage
Improved efficacy
Reduced user errors
Less labour force
Impoved sales processes
Supply optimalization
The benefits will be more planable
Improved economic processes
Easier internal communication
Quicker information flow
Reduced time and expenditure to generate better information

19%
18%
17%
21%
38%
23%
14%
14%
27%
21%
40%
27%
41%
42%
0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

Figure 7-9. Advantages and disadvantages
The possible points of measurement may be as
follows:
–
–
–
–
–
–
–
–
–
–

Reduced administrative overheads
Reduced marketing costs
Reduced product rework
Reduced communication costs
Reduced/managed time to market
Increased worker productivity
Lower employee turnover
Reduced employee training costs
Reduced inventory management costs
Reduced inventory shrinkage

The survey reinforced our assumptions as regards
the fact that direct advantages are extremely important in evaluating ERP investments. Neglecting
them will result in inaccurate analyses and consequently the decisions will also be mistaken. In the
case of the enterprise analyzed, there was a fast
calculator attached to each advantage that the
company produced. The fast calculator makes
quantifications considering the functions that are
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actually measurable in the given company. Such a
factor is the increased worker productivity [10] for
example, which was defined with the fully loaded
cost per year, an Expected increase in productivity
per year and Correction factors. The calculator
counts the indicators in a summary page.
ROI- direct and indirect
ROI (direct)
NPV (direct and indirect)
NPV (direct)
Payback period
Av. annual cost of ownership
Discounted av. cost ownership
IRR (10 years)
TCO

+31%
-32%
21 282
-14 358
4+
4 436
4 145
17%
62 122

K HUF
K HUF
K HUF
K HUF
K HUF

Figure 7-10. Counted financial pointers
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The financial indicators that were obtained as a
result of a specific analysis can be seen in Figure
7-9. In this specific case, a period of ten years and a
discount rate of 10% were calculated with. As a
conclusion, the investment can be said to seem to
bring returns in the fifth year. Without considering
the indirect advantages, however, the investment
seems to have negative ROI and NPV. The calcu-

lator includes the possibility of providing an expected profit related to the sales revenue and
comparing it to the increase in returns resulting from
the investment. The comparative diagram can be
seen in Figure 7-11.

Start
120000
Year: 10
109 877
69 000

80000
60000

Year: 9

62 100

Year: 2

40000

98 765

10 000

20000

6 900

0

55 200
Year: 8

Year: 1

100000

Project

21 000
13 800
20 700

32 100

Required
Year: 3

87 654

27 600
41 400
76 543

Year: 7

43 210

34 500

48 300

54 321
Year: 4

76 543
Year: 6

Year: 5

Figure 7-11. Comparative diagram

Conclusions
The evaluation of ERP investments is necessary in
the preparatory phase of the investment, which is
the basis for choosing the ERP [16] and the investment decision itself [9]. Regarding the evaluation models and methods we can say that the calculations based on the two methods do not provide
adequate and safe bases for decisions. In order to
make right decisions it is necessary to use ERP
evaluation analysis methods that provide adequate
indicators for deciding the problem on hand. In the
decision-making process, however, it is not only
methods that are of importance but those applying
the methods as well. This is why it is vital to consider the opinions of specialists possessing ade-
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quate informatics, financial and other knowledge in
the process of making decisions.
The calculator we have made cannot be considered to be applicable to all conditions and circumstances. We have tried to select and customize
methods of evaluation that are vital to carry out ERP
investment related analyses and also by providing
bases for making decisions and later for the checks
also provide an adequate basis for evaluating the
ERP investment.
In the case of a large-scale enterprise operation
and maintenance costs of an ERP system may be
four times as much as the purchase price. As a result,
companies end up spending more than 75% of their
total IT budget just on maintaining and running existing systems and software infrastructure.[1] With
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the introduction of computers, companies have accepted this as a cost of business. The resources to
operate these applications, however, are limited.
There exists a new service, called Software-as-aService (SaaS), which in a revolutionary way allows
companies to subscribe to software applications and
outsource operating the back-end infrastructure to
the SaaS vendor. In most cases, the SaaS vendor
can do this in much more cost-effectively and also
providing overall cost savings for the company. As a
result, companies can spread their IT budget across
many more applications to support and grow their
business operations.
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E-government as a kind of network communication is a very special field, namely in the everyday office routine.
In this case the term „network communication” means that an adequate interaction is going through the Internet
as channel. When citizens are managing their affairs in e-government systems it is similar to the everyday application of traditional paper-based workflow. The situation is giving context to a symbolic representation of
problem-solving capacity accessible via the systems. Effective knowledge is based on how the virtual scenes, as
the representation of real world situations, are built up and are available to the users (agents) to solve their
problems. The workflow approach of today’s paper-based administration is not adaptable for a qualitatively new
kind of communication in every case. That is to say, the four levels of CLBPS (Common List of Basic Public
Services) does not define the communicational method, just describes the technical boundaries of aims wished
to be reached. From this point of view the fifth (possible) level, namely the „personalization” (proactivity) could
mark a change. The main function of this level is to improve opening towards citizens with personalized communication which lead to a more effective deliverance of targeted information. The paper will focus on the
theoretical and technological aspects of the problems mentioned above.

Introduction
The EU membership of Hungary offered new economical resources and perspectives as well as new
challenges in falling into the line of the information
societies of Western developed countries. On the
other hand, Hungary has to meet its engagements
adapting to the EU directives, regarding the inseparable aspects of economic, social and cultural
competitiveness of Hungary with the consideration
of optimal solutions.
SEFBIS Journal 2008 No. 3

Hungary joined the eEurope Action Plan (renewed
many times from 1999 till the newest i2010 version)
which established the theoretical frames and practical priorities of IT development all over the EU.
Among these priorities was defined a minimal group
of services which could be the first step to provide a
fully available eGovernance. The aforementioned
minimal group of services contains 20 public services which can be divided in two parts. One part
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describes the services for citizensiv and the other is
the categories of businesses. According to the eEurope Action Plans 4 sophistication levels were defined
for measuring the efficiency of eServices:
–
–
–
–

Information service (online access)
One way interaction
Two way interaction
Transaction

In the i2010 programme „A European Information
Society for growth and employment” of the EU the
importance of broadening the on-line services is
strongly accentuated. According to the key role of
the public sector it’s particularly essential in the field
of eGovernment. From the point of view of inclusive
and competitive society, EU declared five priorities
as follows:
– „No citizen left behind”: Access of e-services and
benefit for all citizens.
– „Making efficiency and effectiveness a reality”:
Easier, transparent and accountable administration for all.
– „Implementing high-impact key services for citizens and businesses”: Targeting of 100% electronic availability of public procurement with 50%
actual usage and make agreements on cooperation on high-impact online citizen services.
– „Putting key enablers in place”: Convenient,
secure and interoperable authenticated public
service access for all citizens and businesses.
– „Strengthening participation and democratic decision-making”: Give effective tools for public
debate and participation in democratic decision-making.
The fifth level of sophistication has to be built in to
the existing framework. Therefore new indicators
were added in 2007. The number of services availPublic services for citizens: 1. Income taxes; 2. Job search
services; 3. Social security benefits; 4. Personal documents
(passports / driver's license); 5. Car registration; 6. Application
for building permission; 7. Declaration to police; 8. Public
libraries; 9. Certificates; 10. Enrolment in higher education; 11.
Announcement of moving; 12. Health-related services. Public
services for businesses: 1. Social contributions for employees;
2. Corporate tax; 3. VAT; 4. Registration of a new company; 5.
Submission of data to statistical offices; 6. Customs declaration; 7. Environment-related permits; 8. Public procurement [1]
iv
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able –meets the old, four levels– were measured for
comparative studies, but the introduced 5th level
(indication of fully integrated electronic procedures,
front and back-offices integration, use of available
data, pro-active service delivery) was also in scope.
New concepts are: pro-active and automatic service
delivery. It means the users don’t have to ask for
services automated warning and services are provided triggered by evidences of secure, official,
personalized data constellation.

Source: Capgemini, 2007

Figure 8-1. Sophistication of online services
Capgemini pro-active 5th sophistication level was
introduced for nine services: (Income taxes, Public
libraries (catalogues, search tools), Submission of
data to statistical offices, Environment-related permits,
Child allowances, Medical costs, Student grants,
Passports, Driver's license). “The percentage of services reaching the proactive stage is 36%, which
means that until now only one third of the relevant
e-services reach that level of sophistication. When
analyzing the country ranking for this indicator it is
striking that Slovenia, already ranking high for the
sophistication and fully online availability, have
almost 80% of the relevant services pro-active.” [2]
According to the Capgemini measurement of the
new user-centric services, they have a relatively
high level correlation with the number of old four
level services, except Hungary.
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Source: Capgemini, 2007

Figure 8-2. Individual country ranking for pro-active personalized services

Network Communication
There are several available approaches when we
discuss network communication. One important
point of view is regarding connections of agents as
graphs. These are mathematical structures used to
model pair-wise relations between objects from a
certain collection. It reveals questions such as the
“small world problem” [3] or the problem of linkage
of websites or social relations or even disease or
metabolic structures [4].
In other approaches of network communication
the term ‘network’ means explicitly the networks
which were settled and have been used more intensively in the last decades as results of information and computer technology. According to this
approach the communication appears as a fundamental function and state of agents’ problem solving
capacity. This approach opens a variety of links to
the social sciences calling in the notion of society
and culture. In this paper we are going to use the
Participation Theory of Communication as “lingua
franca” between disciplinary fields [5]. The current
approach suggests working out network communication description as an applied use of communication theory in regards to the conditions of current information technology enriched socio-cultural
environment.
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Various forms of the phenomenon described as
communication can all be characterized as being
rooted in the need of the agents to recognize and/or
to solve problems. Communication is a way of understanding the agent’s behavior as a potential
ability to recognize and/or solve problems with the
help of symbols (or signs). The agents’ problem
represents a difference between the desired and
therefore aimed state and the current state, as it is
described in the Participation Theory of Communication (PTC) [6].
Human agents in everyday situations are, firstly,
participants of communication as agents that give a
potential subject to be understood by someone and,
secondly, the human agents are able to understand
their own or others’ behavior as participants in the
communication. Communication is not something that
can be recognized as a force, or other architectural or
structural phenomenon that is independent of the
supposition of an agent with teleological goals and
with abilities to step forward. The agent as an assumption of willing power is not just a possible description of humans but it can be applied for something that we can call collective or fictitious. The fictitious is a concept of an agent without actual reality.
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The assumption of the collective facilitates to understand organization also as an agent. The collective never appears on its own. The behavior of
collective appears as behavior of agents according
to a collective as preparedness or knowledge.
Agents could behave in the name of the collective
while the others are not legitimated to do so. The
collective can be described also as an institution.
The description of collective suggested and used in
this article is different from as it is described in the
source cited above. The collective concept of agent
can help to build individual scenes for each agent.
We can define this appearance as role. When G. H.
Mead in the 30’s presented the theories of social
interactionism, he recognized the dynamics of
building role considering the collective agent. Mead
also recognized the interactiveness of playing and
tuning the roles at same time [7].
There are two double agent constellation aspects:
mimetic and virtual. The mimetic double agent constellation gives a model of understanding of somebody who behaves like an other person. We all
know – in the theatre, actors play their lines, but we
are concentrating on the character to appear. In the
situation where we show an architecture (designed
structure of physical elements), he seems to be or
behaves like an agent, but this is virtual. It often
happens that virtual concepts show; project only a
few characteristics of real one. Virtual and mimetic
are not exclusive categories. We need a concept of
agents in order to understand the surrounding patterns that are accessible via modalities of perceptions. The description of patterns is mostly about
understanding agents that appear as and/or create
a pattern.
Devices used to modify accessibility for modalities of perceptions of patterns created are communication devices. Understanding of device is different from the agent concept. It has no goals just
countable, causal architecture. The pattern modification (enlarge, transfer, recreate, copy, store)
follow the living memory of the human society.
These devices with knowledge about their use
make them communication tools.
Computer networks act as communication device or virtual agent depending on an application.
The use of the info-communication infrastructure is
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based on the users’ capacity (knowledge and preparedness for problem recognition and ways of
solutions) and on the possibilities the infocommunication environment could offer.

User-Centricity
The user-centricity means that design of architecture should concentrate on the ‘there and then’
according to a problem the user has. This approach
should consider the current, common knowledge or
preparedness of users. “Pro-active personalization
as we defined has much to do with user-centricity,
i.e. the way the services are organized around the
needs of the citizens.”[8] The users are going to
solve their problems with the help of their preparedness. The IT solutions also have to deal with dinamization of this preparedness. The knowledge is
partly effected by possibilities we offer through
education, information, orientation processes. The
user centricity means – as it usually sounds – that the
user (both citizen and enterprise) stands in the centre
of the public services. The user has to trust the
government, the technical environment and the implementation of the workflow. The key element is the
knowledge which makes the user’s feeling secure
and gives the real control over the processes.
The electronic implementation offers advantages if the user has good experience about the
e-government portal and environment, and feels
that the public service is faster and more trusted
than the traditional one. Good practice gives a
positive feed-back effect on the knowledge the users have.
What user-centricity means in practice?
avoiding unnecessary data entering
adaptive User Interface,
configurable User Environment
multi-channel information access, information
transparency
– enlargement of the range of services
– unified management of the user’s problem
space → multilevel governance.
–
–
–
–

SEFBIS Journal 2008. No.3.

eGovernment

eParticipation and Inclusive eGovernment are important parts of the five policy domains in the i2010
Action Plan which defines these two policies as
follows:
– „eParticipation is about strengthening and broadening citizens' participation in democratic decision making. This involves using ICT to reach a
wide range of people and to give them the tools to
voice their opinion and to get involved in policies
and politics.[9]
– „Inclusive eGovernment is the use of ICT to
provide public services that enrich citizens' lives,
stimulate public participation in the community,
strengthen democracy and reach out to people
at risk of social, economic or digital exclusion.”
[10]
The inclusiveness describes effective knowledge of
collective. The citizens’ concepts about democracy
and its processes make them involved in the problems of the community and its solutions, therefore.
The realization of the mentioned concept depends
on how we can attract users („customers”, citizens
and business) to take increasing advantage of
public service usage. In this view, eParticipation
could be based on locality, in connection with the
citizens’ everyday life [11]. One of the very natural
common standpoints of knowledge is the real space
where the citizens live and work. The virtual representation of it can be fit for this knowledge to
promote further involvement and trust.
In this paper we offer a holistic approach of the
communicative and technological aspects in public
service development.
The eGovernment services as a complex tool
partly transfers patterns, symbolic coded information, and partly arrange its content into databases.
The computer aided processing of data gives extra
benefits according to the digitalization. The semantically relevant structures make the intelligent
processing possible. Therefore the use of self descriptive data structures is extremely important (e.g.
XML). It facilitates the interconnectivity of services,
and optional reprocessing of data. It also contributes to avoid annoying data re-requesting from the
user. It is possible in the near future to give automated and user defined data fills in e-forms.
SEFBIS Journal 2008 No. 3

There are already good examples for a certain level
of personalization. The Norwegian portal of Mypage
is a user-defined citizen’s portal which is a kind of
Configurable User Environment offering personalized public e-services. This portal offers new opportunities to citizens to control relevant information
about them held by public administrations.
The adaptation of this intelligent user interfaces
will be applicable in the near future both in the
business logic running layer (middleware or server
side) and in the appearance on the client side [12]. It
is a possible way that the user interface could be
changed by the user behavior and the operations
initiated by the user [13] These are the first steps
toward the development of an Adaptive User Interface based personalized e-government portal
[14] .The automated transportation of the relevant
information toward users can be another possible
solution e.g. RSS [15]. In this case the user signs up
to the chosen services, news and after it, he or she
can access the adequate information that he or she
wants. Nowadays this could be also a good example for the addressed communication.

Multi-Channel Access
Multi-channel delivery means the transportation of
information and accessibility of the electronic services by phone (e.g. call centres), by mobile (e.g.
SMS alerts and feedback), by wireless hotspots and
public kiosks. The multi-channel access to the information and services is part of the information strategy
in many European countries. Actually twenty countries have this kind of multi-channel policy. These
possibilities are given in Hungary because the mobile penetration is over 100 per cent. Today there are
some services accessible through multiple channels,
but they are not among the 20 basic public services.
For example buying the highway pass sticker is one
of them.

Enlargement of the Range of Services
The CLBPS lists 20 services and measures only 9
for 5th level of sophistication should be broadened.
Hundreds of different services are described just in
Hungary. It is important to design description
methods and to enforce and gain attention on dis75
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covering proactive and user-centric possibilities. As
the theoretical approach demonstrates, it is not
enough for success to develop electronic services
supporting any of the public administration procedures if the actual users simply do not know how to
use it. One good suggestion could be to help the
user proactively find out the solutions from one
procedure to another by linking smart services together in a framework of one metaservice.
That is what we can call the united service infrastructure. We have to shift the focus from abstract problems of public administration and governance to the users and their efforts of solving their
problems. We have to offer opportunities for the
citizens to find out the ways to solve their problems.
We have to think about the minimal digital knowledge given in primary and further levels of education together with knowledge about state and governance and intuitive user interface design. We can
suggest a step by step evaluation of portals and
other interfaces. The cognitive walkthrough is good
old method for task-centered user interface design
[16]. The users like to know where they are and
what are the problem solving possibilities here and
what are further possibilities [17].

Conclusion
It is crucial to create flexible and interoperable dynamic structures for supporting the rapidly developing services across Europe. It is feasible if we
design systems based on self descriptive data
representation (e.g. XML), and model driven tools
and user-centric, adaptive interfaces for all levels
and parties (e. g. citizens or enterprise organizations).
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An oral market experiment works effectively as a learning environment of basic economics. However, these
experiments can not be employed in actual educational situations because it is difficult to perform rigidly and
effectively the experiments that employ human subjects. We consider that the oral market experiment in the
classrooms becomes excellent learning environment of economics. And the computer supported information
system becomes vital because this mechanism can be seen as one of information systems. This paper describes the design and development of the experiment support system, and also discusses that the system can
introduce the market experiment to many economics education fields and improve the skill of experiments for
economics educators.
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Introduction
An oral market experiment in experimental economics works effectively as an educational tool in
basic economics. Because they observe directly an
emergence of an economic phenomenon by the
activities of human subjects included themselves in
the market experiment, they can comprehend related economic theories deeply. For students in the
economics classroom, a market experiment based
on subjective thinking and action is more effective
than the passive lectures using some textbooks and
blackboard. Also, for the student who is going to
become an educator or a researcher of economics
in the future is useful to obtain the opportunity , to
get such knowledge and skill for planning and conducting some market experiments.
However, the experimental environments could
not be built easily in actual educational situations
because it is difficult to perform rigidly and effectively a market experiment that employed human
subjects. The teacher as an experimenter must be
able to conduct the market experiment quickly under limited time in the classroom. If the teacher can
not explain the results, than it remain the experiment feelings that the educational effect decreases.
Therefore, the experimenter should proceed and
present the experiment result into the class hours.
But it is difficult that even the well skilled experimenters enforce all of these in limited time.
Therefore, computer based experiment support
systems to set up conduct the experiment environment for the experimental researches on economics have been developed and used widely.
Special environments such as a networked PC
classroom where the specific software was installed,
however, have been needed to use the support
system. It means the difficulties of introducing the
system for educational use only, besides the cost
effectivity of the environment is also not enough to
the usual economics classes.
Focusing on the experiments that are conducted
in the classrooms with educational purposes, under
these backgrounds, this paper describes the concept and the design of the support system. The
implementation and the experiments in the educational fields for the evaluation of the system design
78

are also described. In detail, the target of education
in economics is the price formation in oral experiment
using a double auction market. We design, develop,
and implement its experiment support system. And,
the effectiveness of the design is discussed through
the educational experiments based on the system.

Experimental Economics
as Educational Tool
As for a market experiment in a classroom, a
teacher conducts an experiment and students
become subjects of an experiment. The computer
supported information system becomes vital because this mechanism can be seen as one of information systems.

Problems at Conducting the Experiment
The experiments such as a market transaction and
a negotiation game are not only the way to facilitate
to introduce economics, but also are able to expect
to comprehend more significantly than the lecture of
the theoretical mechanisms in the classrooms.
However, most of the educators find the following
problems through conducting these experiments in
a classroom.
– Scrupulous plan and preparation are needed to
conduct the experiments.
– Some methods to correspond to fluctuation of
number of participants are needed because the
number of students in the classroom is not fixed
day-by-day and participation of every student is
necessary to obtain an educational effectiveness.
– The immediate feedback information of their
experiment is the most important point for education.
To conduct the experiments employing human subjects who relate incentives and decisions with these
realities, is very important whether they are interested
in the hidden equilibrium, distribution and range or not.
And it is very difficult that even trained experimenters
correspond to the fluctuation of subject’s number and
indicate the feedback immediately.
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Training and some experiences of conducting experiment are needed to the experimenter in order to
cope with these problems. And a certain amount of
iteration of the experiment is indispensable to give
stronger impressions and effects to the students
attending the classroom experiment. Repeating the
experiment, however, causes the following additional
problems.
– Prediction and memory effect for experimental
results such as equilibrium or the acceptable
price in the experimental market reduce their
incentives in the experiment.
– If the student as the participant knows the profit
of each participant is different beforehand, the
volition of experiment participation will be influenced.
These problems make it difficult to obtain effective
results to learn economics from experiments.
Moreover they sometimes become an obstacle at
conducting the experiment, and have some risks of
giving the subjects an opposite effect such as the
distrust over an experiment. It greatly depends on
the skills of the experimenter whether using the
experimental techniques in economics classes is
effective or not.

Requirements at Conducting Experiment
First, we considered utilizing of Market Link (www.econlab.arizona.edu/) developed in University of
Arizona or MUDA (http://eeps.caltech.edu/) devel-

Real phenomenon

oped in Caltech as computer based experiment
support systems. However, many students who
used these systems were feeling the experiment as
one of computer games, not as an actual economic
phenomenon. Many students recognized the experimental results as ones by programmed action
mechanism. In these cases, many students could
not obtain the reality as real experience. Such impressions are brought even from subjects of the
market experiments in economical researches.
From the result of survey, we noticed that the
following is the most important to carry out an experiment with an education purpose. All subjects
can recognize other subjects and their activities in
the experiment. It is the field what is formed by
subjects in a classroom like an oral experiment and
not the virtual space that was reproduced or simulated electronically by a computer (see Figure 9-1).
As mentioned before, an oral market experiment
can not be conducted easily because the experimenter has to be skilled. It is needed for planning
the experimental environments as the knowledge
about design and enforcement of an experiment,
sufficient experiences, careful preparations, and an
elaborate design about the experiments. We consider about an oral market experiment as good
study environment of economics. And a computer
system that supports the conduct of experimental
environments is developed based on the analysis of
actual oral experiment.

Not computer games

Classroom

No tricks

Feeling realty
Auctioneer
(Teacher)

Attending exactly

Subjects
(Students)

Oral communication
Figure 9-1. Non verbal communication in oral experiment
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Analysis of Oral Market Experiment
In this chapter, we describe the problems at conducting an oral market experiment in the classroom
of economics education. And the requirements for
the system which can conquer or reduce them are
found out.

The Experiment to Learn the Procedures
We consider and analyze the oral experiment of the
price formation using the double auction market as
the case of the experiment to learn in a classroom.
Generally this experiment is conducted in the following procedure.

Especially an educational scene, as described in
Step 6, it is very important to show the comparative
views between initial conditions of the experiment
and the result in order to urge understanding of
subjects, like the demand and supply functions
shown in Figure 9-2. And it is the most important
that it will show immediately after the end of the
experiment for learning effects and respecting of
credibility.
Price

Demand Function

Equilibrium

Procedure
Step 1. An experimenter determines the demand
and a supply function used in the experiment, and creates a series of record
sheets in which the evaluation prices of
goods and the production cost according
with it were described.
Step 2. An experimenter or an assistant takes one
sheet from a series of record sheets, and
distributes them to subjects.
Step 3. An experimenter or an assistant starts the
auction and deals with the market prices
as an "auctioneer" at the same time.
Step 4. When a contract happened in the market,
the auctioneer interrupt the dealings and
the subjects of the seller and the buyer
write the contract price to their record
sheets, then the auctioneer restarts
dealings.
Step 5. An auctioneer ends the dealings by time
restrictions or at the time of expecting no
contracts.
Step 6. An experimenter or an assistant collects
the record sheets from subjects, and
deals with the data to know the experimental result. After that, an experimenter
shows the result to the subjects and
compares with the initial demand and
supply functions to urge understandings
of the mechanism of price formation.
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Supply Function
0

Quantities

Figure
Demand
supply
functions
Figure9-2.
2. Demand
andand
Supply
Functions
as Experimental Condition

Problems Conducting Oral Experiment
The problems and the manual operations needing
supports at conducting an oral experiment described
as follows along with the above procedure.
Experiment preparatory stage (Step 1 & 2)
– In advance of the experiment, a shape of demand
and supply functions must be determined and a
series of recording sheet that indicated one or
more evaluation values or production costs according to it must be created.
– When two or more values are indicated on a
recording sheet, it should be considered on the
classification that market equilibrium cannot be
presumed the easily from them.
– Since a subject can guess the market equilibrium if the experiment using the same set of data
is repeated, some kinds of set of data are required to experiment repeatedly.
– Because the layout of a recording sheet depends
on the number of values distributed to one subject, a re-layout is required for every experiment.
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– The set of data have to be reconstructed in the
class with considering the demand and supply
functions so that evaluation values and production costs can be equally distributed to them
since the number of the students as subjects is
unknown until going to a classroom on the day.
Conducting experiment stage (Step 3, 4, 5)
– Although an auctioneer indicates the transition
of subjects' bidding prices sequentially to a
blackboard, all of the prices in a short time offered by many subjects cannot be written down.
– After the end of an experiment, the history of the
bidding and the contract prices are indispensable
in order that subjects learn a market mechanism.
Since there is no space that can leave all of the
histories on a blackboard till the end of an experiment, however, the experimenter has to copy
the blackboard on the way.

– To prepare a data set which subjects could do
acquisition with nearly the same gain and hard to
estimate the balance value.
Conducting experiment stage
– All subjects are able to confirm experiment enforcement situation on projector screen.
– To prepare on site the data sheet corresponding
to a change of the subject number and experiment items in the classroom.
– To check promptly so as not to reflect incorrect
data to the experiment.
Post-experiment stage
– To automate the processing of experiment data.
– To represent to a subject immediately the setting
and the result of experiment.
The information system has these functions is the
learning support system in economics using market
experiment.

Post-experiment stage (Step 6)
– Although an experimenter has to confirm the
data that each subject recorded, since the data
processing takes much time after the experiment, it cannot be checked precisely.
– In order that the experimenter must calculate a
producer's surplus and a consumer surplus for
each subject immediately after the end of an
experiment, there is no time to explain about the
market mechanism and an experimental result in
many cases.

Requirements to the Information System
The following functions are required to the information system in order to solve and support the
above problems.
Experiment preparatory stage
– To prepare the initial experiment data of an
evaluation price and a production cost as demand and supply functions.
– To be prepared some data sets that have the
same shape of the demand and supply functions
with different balance prices for each experiment.

SEFBIS Journal 2008 No. 3

Oral Experiment Support System
We design and implement the oral experiment support
system in accordance with these requirements.

The Basic Design of the System
We design the system to be able to use widely for
economics education at college level in Japan.
Therefore many educators must be able to use it
easily without special hardware and any system
settings in the ordinary classrooms of their schools.
Nowadays there are a projector, a screen and a
PC for lecturer in the ordinary classrooms at universities and colleges in Japan. If these instruments
are not installed in the classroom, now we can even
bring all of them as laptop machine sets. So we
consider the system based on only these instruments. The basic design of the system is shown in
Figure 9-3. It will work as a capable assistant of the
oral experiment with the following three functional
groups corresponding to three stages mentioned
above: (1) Experiment preparatory functions, (2)
Functions of conducting experiment, (3) Post-experiment functions.
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We realized the support system implementing these
functions on PC with Java Runtime Environment
Version 1.4.2 or later. The software can be downloaded from our site [7] but all messages in it are
written in Japanese.
Personal

Projector

Screen

Classroom
Biding
Auctioneer
(Teacher)

Seller/Buyer
(Students)
Oral communication

Figure 9-3. The basic design of an oral experiment
support system

visually using a graph and numerically by value. An
experimenter can select the automatic setup tab or
the manual input tab as the way of setting the initial
data. In case of automatic setup, the demand and
supply functions are generated by random numbers
corresponding to the initial conditions such as the
number of subjects, maximum or minimum values of
demand and supply, equilibrium, and the number of
contracts. Thus an experimenter can set the demand
and supply functions required for the experiments.
These initial data can be saved as a data file, and this
data can be reused for the same experiments if
needed. Moreover, the same shape of the demandand-supply functions from which only equilibrium
differs are also able to be generated using the data
set and the function shift mechanism in this program.
This is the setup method for making difficult to guess
the equilibrium by the subjects in a repetition experiment (See Figure 9-6.).

The functions implemented in this system are described as follows along an outline of the enforcement procedure.
Experiment preparatory functions
Setup of the number of iteration of the experiment: If
the number of iteration of the experiment is chosen
in the column shown in Figure 9-4. the tab sheets of
the same quantity will be generated and displayed
automatically. Each tab indicates each experimental parameter that can be set up independently.

Figure9-5.
5. The Tab
SheetTab
for Setup
of the Parameters
of Experiment
Figure
The
sheet
for setup
of the parameters of experiment

The Number of Iteration

Tab Sheets

Figure4.9-4.
Demand
supplyoffunctions
Figure
Choosing
theand
number
iteration
Setup of the demand and supply functions and
initial experimental data: A demand and supply
functions are set up for each experiment on the tab
sheet shown in Figure 9-5. On this tab, an experimenter can check the demand and supply functions
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Setup
Tab
a) Automatic
SetupTab

Manual Input
b) Manual
InputTab
Tab

Figure 9-6.

FigureTabs
6. Sample
Tabs setup
for automatic
setupsettings
and
Sample
for automatic
and manually
manually setting

SEFBIS Journal 2008. No.3.

Education

Preparing Recording Sheets for each subject: The
budgets or production costs assigned to each subject are indicated separately in every period as the
table shows in Figure 9-7. The column "Total gain"
is the comprehensive profit that collected the differential between the values assigned to each
subject and the equilibrium value of the market
through all of the periods in the experiment. If reSubject’s ID

Market Period No.

Cost/Budget of unit

quired at that time, it can also equalize in order to
make the difference of each subject's total profit
small. Although the maximum difference at the initial state was 10.000 yen or more in the example of
Figure 9-7., it became about 4.000 yen by equalization processing.
.
Next Market Period

Total gain of each subject

Figure 7. Initial data set for each subject
Figure 9-7. The Tab sheet for setup of the parameters of experiment

Next, the experimenter prints the record sheet
shown in Figure 9-8. which includes the value of
budgets or costs distributed to each subject. A record sheet is generated in a standard HTML form to
aim to print in more PC environment. And we
thought that few problems were happened at the
printing since the standard HTML form can fit a
suitable printing layout automatically to all possible
printing setup. Since some record sheets are
printed in one sheet of paper, they cut them off and
distribute them to each subject along allocation data.
Since all the data created in this stage can be saved
into files, the experimenter will be able to use them
for conducting the same experiment again or setting
up the other experiment.
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Budget values

Surplus
Contract price

Figure 8. The Recording Sheet
Figure 9-8.
The recording sheet for a buyer
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Functions for conducting experiment
– Setup of the experiment environment: The input
data under experiment can be confirmed on real
time whether to be a correct value and a possible value with using the data file saved in the
previous stage. Moreover, if there is a printer,
reprinting of the recording sheets and creation of
new distribution data are also possible in the
classroom.
– Indication of the Market Status under Experiment: The input data under experiment can
confirm on real time whether to be a correct
value and a possible value with using the data
file saved in the previous stage.
Figure 9-9. shows the screen of the indication of the
market status. On the screen the experimenter can
input a bidding value immediately that the subjects
offer. If that bidding value right or possible under the
market condition at that time, the system immediately
accepts as a bid, and reflects it on the present screen.
In case of incorrect or impossible values, it displays
error messages and does not accept any inputs of
that time. Of course, the input can be canceled when
the input mistake arises.

The experimenter can concentrate on conducting
the experiments because the input of the subjects'
ID and their bidding values is only required during
experiments.
Post-experiment functions
– Displaying the result of the experiment: After the
end of the experiment, this system calculates the
result of the experiment using initial data for the
experiment and shows it immediately on the
screen. All and transition of the contract prices
and the demand and supply functions used for
the experiment are shown simultaneously as the
result like Figure 9-10.

Experimental Results
Theoretical Results

Figure 10. The Result Graph of Experiment
Figure 9-10.
The result graph of the experiment

– Displaying the total gain of each subject: Each
subject's total gain and the situation of goods can
be also immediately calculated and displayed as
shown in Figure 9-11. After the end of an experiment. It is important to show each subject's
experiment profit not only for the purpose of economical study but also in order to lead to the result that the experimenter designed. It is needed
to keep the subject's incentive for the experiment.
Figure 9-9. The indication of the market status
Figure 9. The Indication of the Market Status
Since bidding values are automatically scrolled up
one by one from older value if the indication area is
filled up, the experimenter will avoid the situation
that no bidding value can be shown any more on the
blackboard before closing the experimental market.
However, if two or more goods are distributed to a
subject, this system is sure to handle the goods
from the bigger surplus one first, and the subjects
cannot select it.
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Figure 9-11. The result and the data sheet

Figure 11. The Data Sheet for Result of Experiment

SEFBIS Journal 2008. No.3.

Education

The Solution

Post-experiment stage

We behaved as experimenters and conducted
some experiments using students of our classes as
subjects under this system in order to evaluate our
system solution. The results of using the system to
conduct the experiments are described at each
experiment stage in the following.

With supporting the work of calculation and presentation required for an experimental result, the system
could reduce the work of the experimenter for
showing the experimental result most important for
economics study and show the result immediately.
Thereby, the experimenter could conduct the experiment smoothly until presentation of the result.
These results indicate that many of the problems
were solved or reduced by using this system and it
can support conducting the experiment under the
limited time schedule in the teaching classes. This
system can be used if there are only one standard
PC and a standard printer, and since it can support
the complicated experiment preparation that requires
trainings, an experiment can be introduced easily in
most of the classes of economics without trained
experimenter. Moreover, we consider that this system contributes not only to support experimenters,
but also to help experimenter's improvement in skill
of experiment because the conducting repeatedly of
experiment becomes easy.

Experiment preparatory stage
The preparation functions of this system could
support to generate the data sheet along the demand and supply functions that the experimenter is
needed in the classrooms, and it is only needed a
few minutes to set the parameters and to print the
recording sheets. The system could support the
experimenters in the problem situations such as
"because the number of participants is not known
until coming to the classroom, it takes time to prepare the record sheet suitable to the class".
However, some works of them and the time is required to cut the printed record sheet. And cutters or
something to cut them is also needed. We consider
that this problem is avoidable by using the paper
beforehand cut out by the suitable size as the recording sheet.
Conducting experiment stage
The experiment could be conducted easily and
smoothly because the system recorded it and displayed it on the screen as the new status by only the
input of the bidding information of the subject on the
screen of the indication of the market status.
Since the equilibrium was changed at each period
in the experiment, the situation where subjects predicted the equilibrium of the market was avoided.
And, all of the subjects could get the nearly same
surplus from the market through all of the periods by
equalization of distribution of goods. These functions
can be evaluated to keep the subjects' incentives.
Furthermore, because a subject's bidding rule in
the double auction market was able to be prevented
completely checking by the system, the environment which the experimental result tends to converge on a theoretical equilibrium could be built.
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Discussion
We asked the professors and experimental economists who have employed the experimental market
in their economics educations to evaluate this system based on the result of having used this system
in the actual classes or the educational scenes.
Their evaluations and comments were good in
general and friendly, rather there was much voice
that desires to support of still more complicated
experiment setup. It is as follows:
– to trade the goods of each subject in any order.
– to trade the goods obtained from the market
again.
– to conduct the experiments which open two or
more markets simultaneously.
Because all of these it is required to build a system,
that cannot handle present system’s requirements.
The order of dealing goods can be treated by giving
IDs like A and B to the goods of each subject.
However, it is necessary to reconstruct the program
fundamentally for the other requirements. Since, in
the case (2), the subject cannot be divided to a
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seller and a buyer clearly, and the way to show the
experiment status is required to redesign in the
case (3). Furthermore, we have to redesign the way
of record and processing of data, and display of the
result because the record of every subject’s experimental progress is needed in both of the cases.

system can improve the skill of experiments for
economics educators.
We consider that a true system solution is to
build the environment which such positive development circulation produces. We hope this system
is greatly used as the foundation and the tool for it.

We consider as follows why we received these advanced requirements.
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– Most of economics experimenters in Japan are
trained experimenters. In contrast, most economics educators in Japan have not actually
experienced any experiments and they know
neither the experiment itself nor the way of conducting of the experiment.
– Since most of experimenters are engaged in
training of a researcher rather than basic education, they are faced with more complicated
experiments.
– In Japan, because the experimenters are often
evaluated by their research works rather than by
educational works, it is difficult to keep their incentives to improve their educational methods.
In order to improve the present conditions, we think
that to make the effectiveness of an experiment in
economics education know widely, and to bring up
many experimenters efficiently are important.

Concluding Remarks
The experimental results using this support system
indicate to solving the problems in the experiment
within the limited time. If there are 1 standard PC
and a printer in classroom, this system can be used.
Also, it will be able to introduce an experiment easily
in an economics class, because it is able to support
the complicated experiment preparation that requires an experience. This system will be able to
introduce experiment into many economics education fields. Furthermore, we also consider that this
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The 5th Conference on Business Information Systems organized by SEFBIS (Professional Association of the John
von Neumann Computer Society (NJSzT in Hungarian), took place in Győr on Nov 9th -10th 2007. Beside discussing the newest scientific and technological results in the field of business information systems and exchanging
experiences in using BIS applications the main purpose of the conference was to provide professors, industry
leaders, PhD doctorates with achievements of colleagues in development, implementation and application of IS.
The event was hosted by the Committee of John von Neumann CS group in Győr-Moson-Sopron County, the
Széchenyi István University, and supported by the IFIP TC8 Information Systems Technical Committee WG 8.9.
The 5th Conference on Business Information Systems (SEFBIS’2007) attracted much more presenters and participants than ever before. Although
the field of BIS related to branches of Information
Science is only a small segment, the statistical figures about the conferences show continuous increase of interests.
In 2007, the Program Committee had received
47 presentations from altogether 53 authors. 38
papers were accepted from those, 1 third of the
papers were written and presented in English. The
conference had also participants from abroad: 2
members from Japan, 3 from Romania and 2 from
Serbia. For the earlier announced competition
written out to gain PhD Award, 9 young scientists
had sent their papers to the IPC. The Conference
had altogether 103 participants both from academic
(professors and students) and from business fields.
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Conference Opening
After the opening speech and welcome greetings of
Maria Raffai (Chair of SEFBIS Board, John Von
Neumann CS; IPC Chair, SEFBIS’2007) the Opening Ceremony continued with complimentary speech
of Gabor Peceli (President of John von Neumann
CS). He addressed the conference with the welcome message of the CS Presidium emphasizing
the great importance of the professional communities. President Péceli expressed that SEFBIS Association is one of the most active professional
group, and he pointed out in his speech the significance and the results that SEFBIS has reached
and performed in the last years. He declared the
essential role of the Conference organized in every
year and stressed that not only Hungarian specialists from academic and business field are interested
in the subjects but they also expand to foreign
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countries as it can be seen from the conference
program. President PÉCELI presented the acknowledgement of NJSZT Presidium to the audience, congratulated the SEFBIS Board and all the
active members for the results they have reached,
and he wished all the participants to enjoy a successful Conference!

Plenary Session
The plenary session was chaired by Mária RAFFAI
who expressed that the 5th Jubilee Conference
attracted much more lecturers, experienced business persons and also young researchers as in the
previous years in order to build communication, to
run fruitful debates on the most frequently questioned computerized systems and applications.
Although the official language of the conference
was Hungarian, all the presentations in the Plenary
Session were held in English. The first keynote
speaker was Gábor HOMONNAY (SEFBIS Board;
Chinoin Co.) who presented a new survey and
stated that the duration of the speech of reported
people and politicians was reduced in the Hungarian TV news to 10 seconds in average (2007).
Starting from this situation he stated that the
IT-professionals could use every effort to make the
business and the economic procedures more successful, even they can develop more and more
suitable applications, but it is essential to accept
and appreciate the fact that they can not change
their environments deeply, and even it is not their
role. The presentation was followed by some questions from the audience, expressing opinions
pro-and-con.
Tetsuya UCHIKI Professor of the Saitama University (Japan) described the results of a project,
having analyzed Oral Market Experiment as an
Educational Tool in Economics. He also made
known the design process of the Support System
that can help the students studying economics, and
give a market experiment based on subjective
thinking and action that is more effective than the
passive lectures using some textbooks and blackboard. This system can also be useful for students
who want to become educator or researcher of
economics in the future as an opportunity to obtain
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such knowledge and skills. Because the students
observe directly an emergence of an economic
phenomenon by the activities of human subjects
included themselves in the market experiment, they
can comprehend related economic theories deeply.
Pere TUMBAS and Imre PETKOVICS (University of
Subotica, Serbia) presented a paper on Agile
Software Development Methodologies in Information engineering projects. Because of the heterogeneity of agile methodologies, first they compared
the criteria: (1) reviewing the volume of methodology in which project management is used, (2) analyzing whether the processes, defined by the methodology, cover the appropriate phase of the life
cycle, (3) checking whether the methodology initiates the level of skills and the use of tools in IS
developing life cycle phases. Finally, the authors
gave a short description of the structural and object-oriented principles comparing them with agile
methodologies.
Erzsébet NOSZKAY (Szent István University) as
the acknowledged expert in this theme pointed in
her presentation titled by Knowledge Transfer or
Problem Solving to the basic difficulties of the
eLearning content. She highlighted that during the
content development process the designers have to
be aware of the purpose of education, the knowledge necessary to teach, the required ability and
skills. The eLearning content has to be far more
flexible than the traditional material, as its main role
is the capability for adapting itself well to the
changing requirements. The presentation was followed by several questions, remarks and proposals.

Session D:
Decision Support, Intelligent Solutions
The Session D started with the presentation of
Péter KRISTÓF (Pécs University of Sciences, Faculty
of Economics). In his paper the author gave a
general overview about the business intelligent
systems from audit approach. Kristóf’s research
aimed to prove that the COBIT audit tool is successfully applicable for reviewing business intelligent systems such as the SAP.
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Pál ZSEBEDITS (CIO in E-ON IS Hungary) addressed
his presentation to professionals who are interested
in managing information systems of large companies. Focusing on the IT-services and the increasing importance of IT-security he emphasized the
importance of the standardization, the creating and
complying with law decrees in the field of IS/IT operation, and the basic need for satisfying user requirements.
László TORJAI (Pécs University of Sciences,
Faculty of Economics) raised the question of decision support from the approach of energy grass
supply chain. The energy grass has lower energy
density comparing to traditional, fossil energy
sources, therefore it takes up much room, and it
needs big amount of transportation and processing.
For this reason, the financial and energetic return of
its utilization strongly depends on the effectiveness
of transportation and processing operations. In his
presentation, he related the aims of research, the
survey he made assigning the participants in the
supply chain from the farmers to the power plant,
the possible risks in the process and the risk minimizing model. Joining to the presentation and
demonstrating the capability of the theoretical
model Etelka SZENDRŐ (Pécs University of Sciences,
Pollack Faculty of Engineering) showed a case
study.
The next speaker Anna MEDVE (Pannon University, Faculty of Economic Sciences) presented a
new model that uses mobile software agents for
collaboration of Virtual Enterprise partners. Setting
out from the complex nature of the systems and
basing on the Complexity Sciences she developed
an extension of agent based model. She described
the model focusing on systems, such as markets,
population, or ecologies, which are less integrated
or organized than the ones, such as companies and
economies, intensively studied by the traditional
disciplines.
At the end of this Session Edit SÁNTHÁNÉ-TÓTH
(Budapest Technical College) introduced a new
book written by four excellent authors (Edit Sántháné-Tóth, Miklós BÍRÓ, Andrea KŐ, László LOVRICS) what deals with the theoretical questions of
decision making and decision support systems, it
discusses the supporting tools (DSSs, GDSSs). The
SEFBIS Journal 2008 No. 3

book (Publisher: PANEM) is useful not only for the
university courses but also for experts and decision
makers in practice.

Session K:
Scientific Research and Development
The six presentations of this session chaired by
Péter DOBAY (SEFBIS Board), having been delivered in English, pointed at the special interests of
the scientists. Tamás HECKENAST (Széchenyi University, Faculty for Information Technology and
Engineering) deals in his research work with the
user interface development methods and techniques, so in his presentation he pointed to the
difficulties of the relating Model Driven Architecture
to Human Computer Interface and User Interface
models. Hiroki TOMIZAWA (Japan, Toyo University,
Faculty of Law) demonstrated a case study of a
class support system which goes to show that the
proposal worked out under professor Tetsuya UCHIKI's
(Japan, Saitama University, Faculty of Liberal Arts)
leadership is a well applicable method for designing
information systems by focusing to the user’s role.
After Anna MEDVE’s (Pannon University, Faculty for
Information Technology) very impressive presentation about a workflow based re-engineering process
of socio-technical systems, Ferenc KRUZSLICZ (Pécs
University of Sciences, Faculty of Economics) showed
their research results achieved in the field of characterization of the word-statistic methods for stable
content and also analyzed the results of the comparison. Tibor KOSZTYÁN (Pannon University, Chair
for Organization and Leadership) continued his
work on developing mathematical methods for
stochastic project network techniques and expanded
their research towards techniques for sensibility
checking. Ferenc BRACHMANN (Pécs University of
Sciences, Faculty of Economics) and the co-authors
Csaba Zoltán BÉRES (Pécs University of Sciences,
Faculty of Natural Sciences) and Péter MIKLÓS
(C.C.Soft Ltd.) presented the ProMea methodology
and the software that supports the requirements
specification activities in the development process
being aimed at custom information system.
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Session E:
Integrated Systems, Business Solutions
The Session E had been addressed to integrated
systems and the methods and tools that increase
the productivity and the quality of the applied IT
systems which support the business processes
better than ever before. The speakers presented
effective solutions. Csongor NÉMETH (Controlling
Ltd.) demonstrated a new technique enhancing the
effectiveness of the value stream management.
Gábor ROZSNYAI (KTI Transportation Card Centre)
spoke about the intelligent IT solutions that can be
used for supporting the management’s responsibility in decisions making, while Dezső CSAJÁGI (Sanofi-Aventis Co.) presented the IT quality assurance
model used in pharmaceutical industry. Patrícia
BERECZ (Debrecen University, Centre of Agricultural
Sciences), Tünde RÓZSA and Miklós HERDON (Debrecen University, AMTC AVK GAIT), and also
Ferenc ERDŐS (Széchenyi István University) analyzed the possibilities of IT innovation and the use of
ERP systems at the small and medium sized enterprises taking the cost-benefit calculations also
into account. Carrying on the ERP theme Tibor
KÁRPÁTI (Debrecen University) proved that deploying and applying an integrated enterprise information system such as the SAP can be very useful also
for organizations in higher education. Klára PAPP
(Breona Ltd.) and József BLASKÓ (Albacomp Co.)
covered the experiments of implementing and using
the Oracle BPEL process management system at a
local government organization while Csaba BÉRES
and Péter ÁCS (Pécs University of Sciences) as
co-authors reported the 5th level of CLBP system as
a new way of communication in administration.

Session I:
Methodological Solutions, Experiences
As in 2007, several papers were dealing with different methodological solutions e.g. mathematical
optimization, math calculations, organization of data
structures, methods and techniques for web design
the IPC decided to separate these papers in a standalone session. Márton EDELÉNYI (West Hungarian
University, Institute for Information Technology and
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Economy) presented how it is possible to use intelligently the math calculations in IT applications.
Zoltán KOVÁCS (Szeged University of Sciences) and
József TICK (Budapest Technical College) proposed
a mathematical model and a method for describing
business workflows. Tibor CSENDES and Attila
KOZMA (Szeged University of Sciences, Institute for
Information Science) gave an optimization model
for packing maximum number of things with circle
formed cross-section into rectangle formed storage
units. László BÓTA (Eszterházy Károly College)
studied the web mining methods and technologies
from the aspect of customers’ habits and behavior
while Ferenc TÓTH (Guidance Ltd.) analyzed the
effectiveness of the AJAX technology and the GWT
framework used for developing Website oriented
applications. Attila HORVÁTH (Grant for Information
Society) considered the possibilities lying behind
the business success, and concluded that the
electronic commerce with the new payment systems plays definitive role, and that the eMoney is
one of the key factors in realizing competitive results. Klára IONESCU (Babeş-Bolyai University of
Sciences) presented a theoretical approach of a
new data structure called fringed-quad tree, while
János BOROS (West-Hungarian University) demonstrated an on-line database that can be used as a
prototype in wood industry.

Session O:
Education, Curricula on BIS
The round-table discussion that was organized in
order to explore the problems of the higher education related to the business information systems,
and to give solutions for cooperating with the IT
practitioners and the users, is already a traditional
session of the conference. This time László CSERNY
(Dunaújváros College, Institute for Information
Technology) was the chair of this session. He made
a keynote speech about the strategic problems of
the higher education system and the potential ways
ahead. The most active discussants Gyula SZABÓ,
Klára BERECZKY (Gábor Dénes College) and Ferenc
SEBŐK (BC Consulting Ltd.) related the efforts for
unifying the curricula of BIS courses, and presented
two samples. Gergely BENCSIK and Attila GLUDOVÁTZ
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(West-Hungarian University) demonstrated a Balance Scorecard based sample for higher education
system, while Marta CZENKY (Szent István University) presented methods and experiences of teaching
database management. The conference participants
put questions to the speakers, made comments on
presentations and added remarks and proposals.

Closing and Award Ceremony
At the closing session, Maria RAFFAI gave a summary of the conference, concluded that the presented papers were relevant to the conference
topics and they proved that the researchers and
practitioners had been doing their best in order to
increase efficiency of the IT systems supporting
business.
The highlight of the two days’ program was the
announcement of the results of applications for PhD
Award. In 2007, the Award Committee had got altogether nine papers as applications, from those
they awarded five works by taking into account the
candidates’ level of presentations and their talent for
discussing.

Csaba KOREN, the vice rector of the Széchenyi
István University presented the award and the bonus to the PhD students in sequence:
1. Péter KRISTÓF (Pécs Univ. Faculty of Econ.)
2. Ferenc ERDŐS (Széchenyi University)
3. László TORJAI (Pécs Univ. Faculty of Econ.)
Beyond the placing the Award Committee praised
Tomizawa HIROKI (Japan, Toyo University, Faculty
of Law) and Tamás HECKENAST (Széchenyi University) with a diploma „Excellent Paper”.

As Conclusion
The conference sessions brought together a number of experts from the field of information science,
IS design and implementation, and of course it
brought the professionals from academia in touch
with experts and practitioners from IT industry to
business.
We just hope that the SEFBIS Board can welcome much more participants both from inland and
abroad in the next year in order to demonstrate the
increasing importance of the professional community on business information systems!

Péter DOBAY was born in Pécs, graduated in math and physics at Szeged University.
He participated in founding the Computer Science Department of the Faculty in 1972.
He wrote his doctoral dissertation on computer simulation methods in 1975 (University of Economics at Budapest), and received a „MTA candidate” (PhD) degree on
„Simulation Methods in Traffic Management and Control” in 1989. He has taught in
the US for two semesters with Soros- and Fulbright scholarships, while he has
served as vice rector of PTE (Pécs University of Sciences), a Dean of the Faculty
and Head of Department. Later he has visited many foreign universities in Europe
with different scholarships. Péter Dobay has participated in managing the first
TEMPUS (ERASMUS) programme, in the establishment of the post-secondary
(AIFSZ) education, and recently in the creation of the Bologna-type higher education framework. His research
work covers corporate information systems, information- and knowledge management environments. He
teaches graduate courses in business information systems areas in Hungarian and in English languages. He
has got „Higher Education Award” (Baranya County) in 2000 and received the Magyar Köztársasági Érdemrend
Középkeresztje state order in 2004.
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11. CONFENIS’2007

The 2nd

IFIP International Conference on Research and
Practical Issues on Enterprise Information Systems
October 14-16. 2007. Beijing, China
1LI DA XU – 2A. MIN TJOA – 3SOHAIL CHAUDHRY

1,2IFIP

TC8 WG 8.9 1Chair 2First Vice Chair 3Co-Chair of Program Committee Confenis’2007
eMail: 1lxu@odu.edu, 2amin@ifs.tuwien.ac.at, 3sohail.chaudhry@villanova.edu
On the Basis of Preface [1]

Enterprise Information Systems (EIS) has become increasingly popular over the last decades. EIS integrate and
support business processes across functional boundaries in a supply chain environment. In recent years, more
and more enterprises worldwide have adopted EIS for running their business. With global operation global
supply chain, and fierce competition in place, there is a need for suitable EIS such as ERP, eBusiness or
eCommerce systems to integrate extended enterprise in a supply chain environment with the objective of
achieving efficiency, competency and competitiveness. Today not only the large companies, but also the small
and medium companies are quickly learning that a highly integrated EIS is more and more a required element of
doing business. Businesses are all over the world are investing billion of dollars in acquiring and implementing
EIS. As a result there is a growing demand for researching EIS to provide insights into challenges, issues, and
solutions related to the design, implementation and management of EIS.
There is no doubt that the topic of EIS is quite new,
and having important long term strategic impact on
global business and word economy. Due to the importance of the subject, there is a significant amount
of ongoing research in the area. To respond the
market needs from both academic researchers and
practitioners for communicating their research outcomes, contribute to, and often lead, progresses in
the stage-of-knowledge and the state-of-art in EIS,
the First IFIP TC8 International Conference on Research and Practical Issues on EIS (Confenis’2006)
was held at Vienna (Austria [3]). Two moths after, the
International Forum of Information Systems Frontiers (IFISF) Symposium was held in Xian (China).
Due to the success of these conferences, the second
Confenis Conference was organized in Beijing.
IFIP TC8 International Conference on Research
and Practical Issues of Enterprise Information Systems is a primary international event that provides an
opportunity for enterprise information systems academicians and practitioners in the world to gather,
exchange ideas, and present original research in
their fields. The purpose of the conference is to
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report on the state-of-art of, and emerging trends in,
research and practice in EIS. The conference called
for contribution on significant research findings,
reflecting advanced technological research and
applications in the field, and state-of-the-art survey
papers and reviews on future directions of enterprise information systems.
The 2nd IFIP International Conference on Research and Practical Issues on Enterprise Information Systems was organized on 14-16. October
2007. in Beijing (China; see the photos on the last
page). The CONFENIS’2007 was hosted and locally organized by the Beijing University of Posts
and Telecommunications (BUPT) and the Beihang
University (BUAA). The conference received over
five hundred submissions; the Program Committee
accepted 185 papers with different topics, which
were published in the two volumes of conference
proceedings titled: Research and Practical Issues of
Enterprise Information Systems (Springer, USA
2007 [1]).
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Distinguished scholars invited as keynote speakers
include:
– Shoubo Xu (Chinese Academy of Engineering):
The Theory of Material Flow
– William McCarthy (Department of Accounting and
Information Systems, Michigan State University,
USA): The REA Enterprise Ontology: A New
Accounting Infrastructure for Enterprise Systems
– Xiaohong Guan (Chair of the Department of
Automation and Director of the Center for Intelligent and Networked Systems, Tsinghua University; Director of the State Key Lab for Manufacturing Systems, Xian Jiaotong University): Optimization Based Production Scheduling for Large
Enterprises
– Yushun Fan (Department of Automation, Associate Director of the System Integration Institute,
Director of the Networking Manufacturing Laboratory, Tsinghua University): Architecture and
Key Technology of WFMS in Service-oriented
Environment
– Kjell Samuelson (University of Stockholm, Sweden): Systemic Integration of Matter-Energy Flow
and Organizational Information Balance
– Swanson G. A. (Department of Accounting, Tennessee Tech University, USA)
The conference was organized in four parallel
blocks, and in 26 professional sessions:
S1:
S2:

Enterprise Information Integration
Trust, Security, Privacy and Quality Assurance Issues
S3: Business Process and Workflow Modeling
S4: Enterprise Integration
S5: ERP Initiation and Implementation
S6: CRM
S7,S29-S30: EIS-related IT Project
S8: Realization Technologies and Enterprise
Computing Tools
S9: EIS; Open Source EIS
S10: Ontology, J2EE and other technologies
S11-S12: Informatization
S13: EIS Application
S14: EIS Implementation
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S15: Next Generation EIS
S16: Data Mining in EIS
S17: BI and Intelligent Information Processing in
EIS
S18-S19: Knowledge Management in EIS
S20-S23: eCommerce, eMarketplace, eGovernment
S24: Global eSupply Chain Management, Supplier Relationship Management (SRM)
S25-S26: Supply Chain Management
S27: ERP Implementation
S28: System Integration
S31: Service Oriented Architecture
S32: Models and Methods of EIS
On the spirit and the reflections of the conference
we come to the conclusion that the proceedings, the
presentations and the discussions of the participants serve the authors to contribute to the progresses in the state-of-knowledge and state-of-art
in EIS and its applications; meanwhile it will serve IS
professionals worldwide as an avenue to gain a new
perspective on how the global business and world
economy are impacted by EIS [1].
After having performed two fruitful and effective
Confenis Conferences the Board of IFIP TC8 WG 8.9
is going on planning and organizing the next conferences in Iran (2008; This event may be cancelled
due to political instability in the region), in Hungary
(2009), in Brazil (2010), and in Shijiazhuan (2011;
China).
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12. IFIP WCC’2008

IFIP World Computer Congress
Milan, 7–10 September 2008
The International Federation for Information Processing (IFIP) was established in 1960 under the
auspicies of UNESCO as a result of the first World Computer Congress (WCC) held in Paris in
1959. The most important event of IFIP is the WCC that is organized in every two years. The last
five conferences were held in Vienna-Budapest (Austria-Hungary, 1998), Beijing (China, 2000),
Montreal (Canada, 2002), Toulouse (France, 2004), Santiago (Chile, 2006).
The 20th World Computer Congress: WCC 2008 will take place in Milan (Italy) from 7th to 10th September 2008,
at the Milano Convention Centre. It will be the most important congress dedicated to the Sciences, Information
Technologies and Communications ever held in Italy. It will provide a unique opportunity to share with and listen
to world-renowned experts in the academic and research fields. During the four days of congress 2000 delegates, coming from 70 different countries, will debate the main questions and perspectives in ICT domain that is
at the heart of the economy of knowledge in the 21st century and in the evolution of our society.
WCC 2008 consists of major conferences organized by IFIPs technical committees and work groups, plus a host
of associated workshops and tutorials. The technical conferences announced so far are:
TC1
TC2, WG2.13
TC3
TC3, WG 9.7
TC5, WG 5.4
TC8
TC10
TC10, WG 10.2
TC11
TC12
TC12, WG 12.6
TC13
TC14

TCS:
OSS:
ED L2L:
HCE3:
CAI:
ISREP:
BICC:
DIPES:
IFIP SEC:
IFIP AI:
KMIA:
HCI:
ECS:

5th IFIP International Conference on Theoretical Computer Science
Open Source Systems
Learning to live in the knowledge society
History of Computing and Education
Computer-Aided Innovation
Advances in Information Systems Research, Education, and Practice
Biologically Inspired Cooperative Computing
Distributed and Parallel Embedded Systems
23rd International Information Security Conference IFIP
IFIP Artificial Intelligence
Knowledge Management in Action
Human Computer Interaction
1st IFIP Entertainment Computing Symposium

WCC 2008 will provide integration between two worlds: Business and Research. This new Italian approach will
give the possibility to match the specific subjects of the TCs with cross subjects of the Italian reality, involving
therefore the business and the industry sectors. As a structure there will be keynote lectures discussed by high
level invited speakers.
There is no doubt that every participant will enjoy their stay in Milan, and the scheduled technical programs!
Please visit the Congress Website: http://www.wcc2008.org/site/
Relevant Events
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Conferences Relevant to the BIS Community
The Programs Listed below are organized
between October 2008. and July 2009.
Conferences that can be interesting for the BIS Community and that will be organized in the near future:
19-22.10.2008

IIP 2008:
Venue:
Website:
Organizer:

22-24.10.2008

IFIP 8.6 2008: IFIP 8.6 2008 Conference: Open IT-based innovation. Moving towards cooperative IT transfer and knowledge diffusion
Venue:
Madrid (Spain)
Website:
http://ifip8-6.ceditec.etsit.upm.es/
Organizer: IFIP WG8.6; Regional Government of Madrid; Universidad Politécnica de Madrid; Telefonica; UPM Centre for Technology Difusión Ceditec; Ayuntamiento de
Madrid

12-13.11.2008

PoEM 2008: 1st IFIP WG8.1 Working Conference on The Practice of Enterprise Modeling:
from Business Strategies to Enterprise Architectures
Venue:
Stockholm (Sweden)
Website:
http://www.his.se/iki/PoEM2008
Organizer: IFIP WG8.1

12-13.11.2008

EI2N 2008: 3rd International Workshop on Enterprise Integration, Interoperability and Networking
Venue:
Monterrey (Mexico)
http://www.cs.rmit.edu.au/fedconf/index.html?page=ei2n2008cfp
Website:
Organizer: IFAC TC5.3; IFIP WG5.12; InterOP-VLab

12-15.02.2009

IPROF-09:
Venue:
Website:
Organizer:

21-24.06.2009

The IS role in leveraging the intelligence and creativity of SME’s CreativeSME
Venue:
Guimarães (Portugal)
Website:
http://creativeSME.dsi.uminho.pt
Organizer: IFIP WG8.2; FCT – Portuguese Foundation for Science and Technology

27-31.07.2009

WCCE 2009: 9th IFIP World Conference on Computers in Education
Venue:
Bento Gonçalves (Brazil)
Website:
http://www.wcce2009.org
Organizer: IFIP TC3, RS, BR
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5th International Conference on Intelligent Information Processing
Beijing (China)
http://www.intsci.ac.cn/iip2008/
IFIP TC12, WG12.2; Chinese Association of Artificial Intelligence; Institute of
Computing Technology, CAS

ICT-professionalism, a global challenge – 2009 Working Conference
Arnhem (Netherland)
http://www.IPROF09-arnhem.nl
IFIP WG3.2; WG3.4
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13. SEFBIS Board’s Decisions

SEFBIS Board’s Adopted and Performed Decisions of 2007

Decision No. 26/2007.

Decision No. 29/2007.

The SEFBIS Board takes every possible effort in
order to get the academics closer to the real space
of IT-professionalism, and to strengthen the cooperation with the IT-specialists and the branches of
economy.

Organizing the 5th Conference on Information Systems on behalf of the Day of Hungarian Science.
Co-organizers: Széchenyi István University and the
County Community of John von Neumann CS.

Responsible: Gábor HOMONNAY

Responsible: Mária RAFFAI, Péter DOBAY
Decision No. 30/2007.

Decision No. 27/2007.
The SEFBIS Board and the Editors of SEFBIS
Journal make efforts much more effectively as earlier to obtain sponsors for publishing the SEFBIS
Journal.
Responsible: Péter DOBAY

Active participation in organizing International Conferences (IDIMT, CONFENIS, SM) to take easier
widely known the scientific and development results
of the Hungarian professionals.
Responsible: Mária RAFFAI, Péter DOBAY
Decision No. 31/2007.

Decision No. 28/2007.
Referring to the Higher Educational Reform of introducing two-level system, the members of SEFBIS
co-operate for the common benefit of universities
and business field with the Consortium on Business
Information Systems in order to share all the educational recourses (curriculum, professors, teachers,
trainers, books, lecture notes etc).
Responsible: Mária RAFFAI, András GÁBOR

Cooperation with the IFIP TC 8 Information Systems Technical Committee in working out National
Representatives’ report system focusing on specification of IT-professionalism.
Responsible: SEFBIS Board members
Decision No. 32/2007.
Support the young scientists and doctorates to
develop and publish their work and results with
organizing “Conference for Young Scientists” and
with awarding the best results.
Responsible: Mária RAFFAI
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