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International Program for Standardizing Global IT Profession

MaRrR

IARAFFAI

Széchenyi Istvan University, Faculty for Egganeeiformation Science

eMail: ra

“Global industries need global professionst®

ffai@sze.hu

Imigimprofessional standards worldwidewenpiutbligi

recognition to qualified practitioners. PraiessiohA practitioners is at the heart ofi@tioaspn the

modern world, the IT industry is a global bu

gmesany international organizations, whiehirrequir

creasing mobility among the individual merhedisvabtkforce. Hence, employers face growtaigtynce
when recruiting staff from outside their owiescoQharles Hughes (BCS President, 2005-2006)

Foreword

The analysts studying the evolution and the
gress of the effectiveness of IT investments
been declaring from year to year, that mdst of
projects are still failed. By the newest Ga
Group’s statistics 75% of all IT projects ex
budget and schedule, and 33% fail altogethe
results a huge amount of the annual cost-of |

competent suppliers providing poor solutions. The

Office of Government Commerce (UK) argues their
Prease in accordance with suppliers and concluded
haygat the competent suppliers working with compe-
thetent customers are 8 times more likely to deliver
rn&fyccessful projects and noted ,There is an excep-
Cee{ﬁ)nally large discrepancy between best practice
[ tha}‘id common practice in IT”. Gartner Group takes
T fafeir conclusions further on and states that the av

ures. For example in Western Europe this sun Wagge cost of replacing an employee is between

$140,5 Billions. By an OASIG survey the 80-9
IT investments does not meet performance (
tives, 80% are delivered late, and the 409

abandoned as failures. Analyzing the problems

causes can be traced back to different factor

the main reasons are behind the knowledge,| s

and experiments of IT professionals. By Abe
Group the effectively managed people assets
the potential to increase shareholders valy
30%. Sir Peter Gershgaid, that every day w
are faced with suppliers who claim about thg
formance of their products and we are bitter
appointed. Other analysts such as Andrew P
stress, that most of the IT projects fail due

1a former Chief Executive of the UK Treaseor/'sf Offi

Government Commerce

2 Senior independent non-executive directods o
plc, senior executive of Entrust, chairman dBBsha
Educational Communications and Technology Adency

0%10b 5 times the employees’ annual salary plus
Pbjeganefit.

I atre Being in the possession of information about the
’brbjled IT projects and the human aspects of the
ki oblems and failures it is high time to deal world
dev\ﬁde with the requirements that the IT progessional
ha le expected to do, and to give effective teolution
e b¥y8lve the problems of the failed IT projects.

\ pe'[he Initiatives

y diat the IFIP World Computer Congress 2006 in
nd&antiago de Chile, it was decided to "initjate a vi
to inrous program of activity to promote professional-
ism worldwide" [18]. For the initiative of the BCS
(British Computer Society), the ACS (Australian
Computer Society) and the CIPS (Canadian In-
formation Processing Society) a unique gathering
of leading world experts was organized on January
a 8th and 9th 2007 in Cape Town (South Africa). The

S,

r

member of the Intel Global Advisory Board
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IT Professionalism

meeting addressed the key issues facing the|IT ihask Force was asked to present its Final Report
dustry today including lack of clarity ofoni@rnati and Business Plan to GA 2007 (IFIP General As-
professional skills and qualification, and &orldwidembly) in Addis Ababa (Ethiopia). After accep-

mobility of IT professionals and commenced|fortance of the report the GA agreed in

global IT profession. The participants conaludgd th

the global recognition for IT professionals

provide major advantages to individual practitjoner
and for IT system users and suppliers. It was ggree

that a Task Force made up initially of exparts
from IFIP Member Societies should manag

program. Charles Hughes (he was charged with

being the chair of the Task Force) should m
the International Professional Practice Progr

mented, that in order

,{0 achieve recognition, IT professionalsiwl! rg
an accredited combination of education and
perience, as well as undertaking Continuing

fessional Development and committing thems

to a Code of Ethics.”

The Task Force recommendation reflects a st
held point of view that there is now a very re
portunity to build and successfully impleme

ognized standards. As Information Technolq
now a global industry, it needs global professi
provide

— a common language in order to describe
fessional skills and competences,

— a standard set of measurement for profess
skills and competences, and

— a mechanism for the independent assura
quality of the professional skills and co
tences.

It seems to be a powerful advantage that
deliver significant benefits to all in@ltedhe

commercial organizations seeking to sell p
sional skills, to those seeking to buy profes
skills, to those interested in regulating tlfeotrag
example, in terms of establishing effective
gration controls) and not least to the practiti
themselves. The meeting agreed to report itg

ings to the IFIP Council [7]. After having obtained

the Council's agreement, a more detailed prq
for establishing the scheme as well as the gq
ance structure was developed. At Council 20(

Amme
(I3P). Basie von Solms (IFIP President-Elect) com

Pro-
elves

roan

al oR
nt
international IT profession based on globally re

confirming the intention for IFIP to create and
launch a global IT Professional Practice Pro-
gramme 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 respon-
sibility for oversight of Task Force activities and
“responsibility for decision making;

— encouraging Member Societies to take an active
qu  role in developing and promoting the program;
€X-— providing funds for 2007 and 2008 to realize the
program.

ould

raw
this

nage

Profession — Professionalism

Me basic aim of the IT Professionalism Programme
IS to improve the ability of business and other or-
nizations to exploit the potential of information
nd communication technologies effectively and
9Y Bnsistently in all fields of human endeavour and t

Orlsdevelop a profession that is respected, trusted and

valued [8]. Recognizing the importance of IT pro-
prdessionalism it is necessary to understand and de-

fine the related terms clearly and unambiguous.
ionkboking up in dictionaries (e.g. [14]), we can find

many different interpretations of the terms: profes
ce efon, professional, professionalism.

Pe1. Theprofessionis

— an occupation or vacation requiring training
in the liberal arts or the sciences and ad-
vanced study in a specialized field,

ofes- — the body of qualified persons of one specific

sional  occupation or field,

je — the act or an instance processing, declara-

mmi-  tion, claim.

PNER. Professionails performed by people who are
b find-— related to, engaged in or suitable for a pro-

could

fession,
posal— engaged in a specific activity as a source of
pvern-  livelihood,

7, the— paid for the performed work and/or services,

SEFBIS Journal 2008. No. 3.
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I3P: IT Professionalism Program

— having great skill or experience in a particular

field or activity.

By the British Computer Society’s approach, a
fully established professional is a practitipner,
who has specific skills rooted in a broad pase
and appropriate qualifications, belongs fo a

regulated body, undergoes continuous d
opment, operates to a code of conduct
recognizes personal accountability.

. Professionalisms the key to improved pe
formance, that involves

— professional status, methods, characte
standards, and

— the use of professional actors in some
ganized way.

The professionalism is an aspirational stahdali
element of

competenceelevant up-to-date skills and

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.

vel-
and

2. there is a very strong relation between the pro-

r- . SR :
fession and the professionalism (see Figure 1-1).

S or serving the public

(leadership, regulation, protection)
or-

Competence
_ Framewor
d wit

Has specific | Holds appropNate
skills gualification

ba- Core Body

pabilities to the particular task including|non of Knowledge

technical competences, supported qualifigation (Broad Base)

and maintenance through professional devel-

opment, Undertakes | Abides by a cogde
— personal integrigyclear commitment to abide a CPD of conduc

code of ethics which is recognized as adn
tered by the professional community,

responsibility,

a public obligatimyard for and contribution
the public good (protect the public interest
to the professional community, and a soci
sponsibility.

Justice Sandra Day O’Connor (US Supreme
describes that the essence of professionalisy
commitment to develop one’s skills to thentllle
to apply them responsibility to the problerds at
Professionalism requires adherence to the h
ethical standards of conduct and willingne
subordinate narrow self-interest in pursuit g

more fundamental goal of public service [15]| Ana
lyzing the terms and the definitions it can bg con

cluded, that

1. a profession must
— be a community controlled by regulation

ninis-
accountabilits: set of personal obligations and Porcess

Common Code
of Conduct

Source: [18] Ch. Hughes

toané:igure 1-1. Relationship between profession and
1 re- professionalism

Defining a Profession

Court)

N ispdter explaining the terms related to the professio
St ajt is necessary to define the responsibility and th
hamasks of a regulated professional community. In
ghesider to define the IT profession let us check the

5S eneral core requirements, what are:

fth—e_specifying the core body of knowledge and

_competences,
— setting appropriate minimum codes of conduct
and professional standard,
— enforcing rules and standards which recognize
and/ and protect the public interest,

or by governing bodies,

4
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supporting members in there commitme
adhere to the rules and standards and
maintaining an acceptable professional
petence standard,

providing sufficient capacity to implement
manage the above conditions.

Setting out from the core expectations and

e
taking the IT technological, environmental ar:li

vice demands into consideration there is a
chance to specify the IT profession. First
foremost it is necessary to emphasize, that

nt te belong to a recognized professional community
for ICT workers,
com- share the understanding of a core body of
knowledge (CBoK) with other professionals, and
and demonstrate the capability to operate at the
equivalent Skills Framework for the Information
eds, Age (SFIA, [13]) level 5 or above [8].

sén-the past a specialist with an engineering profes
goaion was expected to be responsible for the effec-
antive delivery of systems that met the requirements
an $pecified by the business. Nowadays and even in

profession is not just about the ability to producethe future, the IT profession means much more. The

technical product but also to apply IT to the
ness needs. The BCS’s Programme for exé
has evolved from systems’ emphasis up to
systems and information for the benefit of cu
ers, end-users, the public and society [12]. R
ing on the customers’ outcomes facilitates a
use of IT. The study team used a domain r
(shown in Figure 1-2.) to evaluate findingsvanc
conclusions. The figure shows three dimen
the people(practitioners), theofession structurg
(bodies, etc), and thed-customer®.g. busi-
nesses, government bodies, public).

IT professional

IT profession institutions

members

regulation
support

broader
IT community

endusers
society
clients

Source: [12]
Figure 1-2. The 3 Dimension Domain Model
IT Profession

Studying the different professions we have t
that the grades of professionalism have vg
requirements for technical and soft skills.-A 1

nized IT professional {e.g. Chartered IT Profes-

sional (CITP), Chartered Engineer (CEng)
formation Systems Professional (ISP)} have t

bugiF profession has to be a business focused profes-
ympdeon with a base of both technical and business
usimgmpetences, playing a full part at all stdges of |
stomnables business change program and/or projects
ocyg2]. The SFIA being widely used in IT ghkills, trai
petiags and development framework defines a two
nodeimensional model that is concerned with the de-
| drgree of responsibility exercised in the joB]role [1
sionist this framework the IT roles are specifibd from t
most important approaches such as influence, com-
plexity, autonomy and business skills, andethere ar
defined 6 categories and 17 subcategoriesliclassifie
in 7 activity groups of IT tasks (see Figure 1-3.).

Since the disciplines of computer and informa-
tion technology and the information processing
belong to the applied sciences, and the IT profes-
sionals must work in very strong international co-
ordination 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 eapabiliti

— be accountable for and submit to peer review of
their actions,

— undertake continuous professional development,

bf the have their competence to practice e-assessed
on a regular basis,

— explaln the implications of their work to stake-
€ holders, recognize obligations to the profession

rylng as well as to their employer,

€09 have regard to the public good,

contribute to the development of the profession,

support other professionals in maintaining profes-

sional standards and developing competences.

D S

DI In-

|®)
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inspire
mobilize

=
o
Q
e
©
=]
7]
-
53
(9]

Initiate,
influence
Ensure,
advise
Enable
Apply
Assist
Follow

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

[4)

Relationship management infrastructur|

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 structus&itlé thReamework for the Information Age

Striving to specialize all needs and charaateristicto allow individual national professionabmsstituti

a profession the developers need to divid$
ecabieir needs and priorities. These national institu-

process into sub processes and define the
sary information on three different levels.
Figure 1-4. highlights the layers and the cq
nents, the so called building blocks that vee h
take into consideration. Let us explain short
different levels of the specification process:

Level 1:
A set of definitions to ensure a consistent bg
common understanding. Only those items th
essential to provide a solid foundation for-an
national profession will be included in this lev

Level 2:

Intended to cover the other essential and o
advisable ingredients for an effective prafiess ond

terms of both standards and governance prog
Having identified these ingredients, it isitianint

thmaximum freedom to develop in a way that best fits

Thigons would be supported in this by clear atlvice an
mpguidance. Examples would be included and models

avedrawn from experience in other countries, together

y thgth detailed advice about the requirements for
those aspiring to satisfy the internationaleaccredi
tion standards.

1se loével 3:
At alrlecludes the standards and processes necessary to

intensure a consistent international standard for both
pl. national institutions and for individual peestition
This should be based on arrangements under which
X tional institutions meeting the required standard
re accredited to award a recognized international
rsactitioner qualification.

I
ess@
e

6

SEFBIS Journal 2008. No.3.



- scope of profession
- common body of knowledge

- glossery of terms

IT Professionalism

- definition of profession and professiohalism

LEVEL 2: National Standards

\ - skills framework - ethicedremvioural - academic requiremen@PD requirements apd
standards review pesces
- competency framework - disciplivedy - certification standardsreview-process for
rockgses continualémpnt
- entry criteris & career paths - suppouneoce - qualifications architectarganizational

ADVICE

LEVEL 3. International Benchmark

p'mnﬁa:ﬁsy

and

GUIDANCE - certific

- accreditation of professional institytions

ation & review processes

Figure 1-4. Three level of the specificatios proces

The Professionalism Program

In the process of working out specifications,
ing expectations, specifying schemes the E
Computer Society plays the leading role, a
BCS set up its Professionalism in IT Program
2005. The program has had the active supp
other professional institutions and trade badig
of leading members of the IT and business
munities drawn from both the public and p

— be a source of real pride and aspiration for IT

e practitioners.
efin
ritidRP is promoting the accomplishments of IT profes-

5 tronals around the world. It is seeking toblaise pu
meaareness of the vital role of IT in our mddern wor
ort @pd the work of IT professionals in deliveiing the
s gfervices on which our modern world depends [2].

-icvoar%xpectations, Body of Knowledge

sectors. Significantly, the key objectives f

I thehe Association for Computing Machinery (ACM)

program are aimed not only to improve the |tradjg 5 \world leading organization in computing has
tional technical perfor_mance of IT_ practitionefs bétlready recognized for many years the importance
also to expand the ability of organizationsito €xply the unambiguous definition of the knowledge

the full benefits that IT offers. It seemsatldws t

needs, competences, curricula and accreditation

BCS initiative was the inspiration for IFIfas Inter conditions concerning to the IT professions and

tional Professional Practice Programme. The
to create an international IT profession, gqui
in prestige to established professions such a
accountancy and medicine. This program will

enable organizations to fully exploit the pot
of IT;

be respected by the stakeholders, including
ployees, employers, customers, academia

I3Pd&fined the Computing Curricula and the accredita-
/al&khn prescriptions. In their newest proposal [1] th
5 laYhint Task Force on Computing Curricula (respon-
sible community is the SIGITE: Special Interest
entigroup on Information Technology Education) high-
lighted six important approaches of the IT profes-
y ergionalism, such as (1) the IT body of knowledge, (2
gothe learning outcomes, (3) the IT core knowledge,

ernments and key international bodies; and

(4) the IT advanced outcomes, (5) the curriculum

SEFBIS Journal 2008. No. 3.
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models and (6) the course descriptions [5].

n thiee Task Force described as the first step what are

new draft version the authors identified a BoK apxpected to be the main building blocks and stan-

propriate to baccalaureate IT programs
courses), and subdivided the field into 13 K
edge areas which are then broken down furth
units with individual topics and learning outc
The 13 key areas are as follows:

BSdards. The report presents eight, on the BCS’ clas-

noveiication based requirements that must be met by a

er imtational certifying body that wishes its dsttifican

bmdse recognized under I13P. By the defined require-
ments the certifying body must

— Information technology fundamentals (4 topics)l. identify the type of work its certificantslan fulf

— Human computer interaction (7 topics)

— Information assurance and security (11 topi
— Information management (6 topics)

— Integrative programming & technologies 7 t
— Math & statistics for IT (7 topics)

— Networking (6 topics)

— Programming fundamentals (5 topics)

— Platform technologies (6 topics)

— System administration & maintenance (4 to
— System integration & architecture (7 topics)
— Social & professional issues (9 topics)

— Web systems and technologies (6 topics)

In the process defining IT professionalismd¢ie ¢

of European Professional Informatics Soc
(CEPIS) plays also a definitive role. It is seekK
improve and promote a high standard amor
formatics Professionals in recognition of the i
that informatics has on employment, busineg
society. With its 37 Member Societies from
pean countries it is to provide a coordinated
pean voice that is able to represent the vie
European IT professionals. The key IT roles th
based on the relevant professional requirem
today’s IT environment are identified in the B
(European Certification of Informatics Profes

ent in

describing the knowledge, skills, and compe-
tencies necessary to undertake that work,
2. have established a clear and explicit body of
ppics) knowledge appropriate for professional certifi-
cation.

CS)

3. describe the cognitive and practical skills re-
quired at a level appropriate for the work to be
undertaken,

pics). 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 cer-

foun .7 "

eti tification, and o N
ingeés. have the necessary organlzatlo_nal capabl_llty
g In- and maturity and_undertake continuous review
Mmpac of standards and improvement of processes.

s afthere must be

Eu

P a requirement for continuing professional de-
Euro velopment to ensure currency against the

s of evolving body of knowledge, and

atagy appropriate codes of conduct that provide clear
guidelines to certificants.

UCIP
ssiohhe BCS is clearly positioned to meet all eight

als) Profiles and Continuous Improvement
ment [9]. Within IT space there is defined-7
sional branches with 21 different specifieeole
Figure 1-5). Beside the above mentioned spe
tions there are models, metamodels propos
ternationally, and there are initiatives imtdif
countries that define knowledge classificati
ders. The IFIP Harmonization Program of P

sional Standard (documents from 1999 and|2002

[20]) and the professionalism model worked
IFIP TC 3.4 Workgroup [19] are excellent ex
of this work dated back for many years. Work
the International Professional Practice Progr

Hocpoints. CIPS would have considerable difficulty
rofedrguing that it can meet all eight points. Starting
(sfrom the requirements —against this list @fyeight k
ifig@@peints— the CIPS specialists are convincesl that it

d iuseful to define an eleven points list of tieel requi
ereknowledge by the current CIPS practices {[4]; see
n dhe CIPS BoK (Body of Knowledge

ofes-

ut %S/he components of the CIPS BoK: (1) professmnalis
Is es in information systems, (2) architecheteyd®s, (4)

P (?aciabases, (5) object oriented programminggai6) pro
Ng PAnagement, (7) service management, (8) sajtware en
MMeEering, (9) system analysis, (10) system tiEsthe, (
Internet and the Web

SEFBIS Journal 2008. No.3.
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- client manager .
- IS quality auditor
- IS managey ’

o J IT business o
- IT trainer managers & - sales & application consultant
- Help Desk super professionals - ent}?rprlse solution cpnsultant
- X-systems engiffeerservice _ - logidstics & automation consultant
support solution - business analysis
specialists consultants -
T — - — - -

OPERAT,

operational
- data center & managers

configuration

technical
advisel

o R
o - security advisor
’ - TLC architect ‘
- IT systems architect |
Figure 1-5. Profes
The lITP

The implementation of the professionalism

from country to country and from discipline t
cipline. There are countries where autono
professional institutions are working, butethe
others where the nationally approved quailsfica
combined with the statutory regulation. The
date of the International IT Professional gHTP|
gramme is to create and launch a global pro
which includes recognized certification schen
suitably qualified and experienced IT practiti
The goal is to establish and have an integnat
admitted "gold standard” for IT Professionalg
However, IFIP and I13P will not directly awaird th
designation. Rather, the national bodies will K
dited to determine if their standards and psocq
meet the new international "gold standard".

A critical step in this process is to providg rec

ognition for the members of this profession.

eBusiness
innovatiq

. IS project mane
- IS analyst

software
designers

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

Source: [9]
sional branches and roles

which any IFIP Full Member or Professioreal Affiliat
‘body may seek accreditation to recognize its own
argsdividual members who have appropriate qualifi-
D digations and experience as an ,International IT
NOYSrofessional”. To obtain accreditation, the IFIP
€ dhember body will be visited by a small party of
ll0N*rained 13P assessors who will ensure that it has
Mafnpropriate procedures for assessing applications
P¥rom individual members for recognition as IITPs.

ger:lrg, [ITP will be a means to recognize each desig-
)neﬁa{ted practitioner as a trustworthy advistivavithin

Ona(ﬂ?ismpllne of IT, and

[24]. it will be based on a clear set of criteria estab-
el lishing a global standard which incorporates the
e au credentials established by accredited national
ydure associations, and
— universally recognized, helping enable world-
_ wide mobility for the IT workforce; and
3ps it will establish credibility for those who have me
nder Its requirements.

therefore preparing to launch a scheme (

SEFBIS Journal 2008. No. 3.
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And it will do more. IITP will help employees to haFinally, IITP will establish professional adeountab

a standardized set of prerequisites for spec

fic iffy, governed by a code of ethics and a code of

roles within their respective organizations. Thesenduct that all holders must follow. I3P recognize
prerequisites will help mitigate the risk gécost o the wide variety of patterns of professional devel-
runs and project failure for organizationslITh¢y wapment and regulation around the world. Conse-
help to ensure corporate governance in IT, gnd qoently, I3P specifies what standards have to be

help business, government and society
maximum benefit from IT.

gaimet but leaves the task of demonstrating to indi-
vidual bodies that those who wish to designate
could correspond to the I3P criteria. Thus, I3P re-
spects the different practices and traditions that
operate in different jurisdictions.

Engagement Programme: Sponsors, Employers, Gemtiaomd International Bodmre=

. |
1/2 Platinum Sponsors - Total 3 Platinum, 6 Global Employees Further 6 Global |
‘ - Engagement with ‘ \

\
| Committed | Sponsors Comrqitted Committed | Employees Comr‘nitted
\

‘ UNESCO, EU, ITU

2004 2008 2009 ‘ 2010 , 201%

Secure IFIP approvalACS, BCS, CIPS '
Secure TF FundinNew I3P Body |

' Incorporated

|
1 Major Employer
|

Initial Stage: |

Secure Approval & Funding
\

Launch Intern. |

w Engagement launched in

Significant level of emp-
| loyer and governmen
' recognition in Stage 1
‘ countries |
|

Major Employer Engagement
launched in stage countries

Communication‘ Web site

|
|
|
| Initiate the Program | Stage 1: Accreditatioh Stage 2: Accreditatié)nStage 3 Accreditatioﬁ Stage 4: Accreditatioh
|
|
|
|
'Formal Launch i
|

\

Member Bods
|
\

|
|
|
|
| Programme
|
|
|
|
|

i operational |
== Pre-launch PR & Marketing Prograrmme |
\ | |
H - i m
i PR Partner Appomtet‘j Post‘ launch PR & Marketlng‘; Progra ‘
.+ 25000lITPs _ 50.000ITPs __100.000lITPs ___ 150.000 IITPs
Registered Registered Registered Registered
Source: [21]
Figure 1-6. The key tasks and the timetabli@Rof the
The Running Program sponsible for the program prepared reports and

The International Professional Programme
begun in 2006 (see chapter of this paper: , Tk
tiatives”) continued on the basis of the tern

proposals, won partners (IT firms, IFIP member
Ocieties) over the program, are engaged the IT
e IBh1p|oyers, practitioners, customers, the responsi-
Ns Bfe IFIP assemblies and committees (e.g. IFIP

reference proposed and confirmed by GA in A
2007. In the last two years there were org

Ug¥Sbuncil, General Assembly) made decisions. IEEE
IZQ8S has joined the Task Force as a full member in

several meetings, discussions; the specialisfs rggdition to ACS, BCS, CIPS and IFIP. Relationship
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with Microsoft has been established; the I3P| wetimetable of the program, and the Figure 1-7. lists
site is already under construction and the first athe most important performed milestones and pre-
creditation visits of members are scheduled fpr timared documents [17].

summer (June: BCS, July: ACS, August: GIPS).

The Figure 1-6. represents the key tasks and the

2006 November Task Force initiation
2007 January Task Force Report
March Council decision; Re-instate Task Farterésmurces
August Report to General Assembly
October Meeting in Redmond (Ch. Hughes withigesiaft Corporation staff) and the
3rd Task Force meeting in Montreal
December Supporters engaged
2008 January Meeting of Task Force members witMSesiaff, with Cybage (Cybage
Software Pvt. Ltd. West Avenue, Kalyani NagberdiByrend Wunderman in
Redmond
Talks: Charles Hughes & Colin Thompson vgtiesttiar sponsors
».Characteristics of a Professional” papegilized fin
February — ,I3P Vision” statement and thassessfinent manual” for IITP documents
were constructed
— Non-binding ,, Business Term Sheet” for MSvsispgigned
— Sybage commission to develop and host Ete;td/€ask Force specification
April 4th Task Force meeting in Dublin; dked@sbr training course with assessors
from the five societies including Japan
June International standards developed aratioartificredited
September  International launch
October MS representatives attended part af Meatieg
2009 March Governance board appointed andfphlygraptemented

Figure 1-7. Milestone, decisions and docurhen®&Pof t

The Task Force meeting in April 2008 was h
by Microsoft in Dublin [16]. Prior to the me
there was held an Assessor training for the

sentatives from ACS, BCS, CIPS and IEEE-C
successfully completed it. Hiroshi Mukaiyan|
the representative of both the Japanese gag
ment agency and IPSJ (Information Proce
Society of Japan) attended the workshop cq
nent of the Dublin meeting [16]. During the m
Task Force agreed on a name, IP3, and plang

made for incorporating the new body, probably in

the United Kingdom. The next Task Force m

will be in Milan where a Board will be apmointed, t

continue to oversee the running of the organiz

ostéahalyzing the benefits for all stakeholdeb®it can
etinghquestionable concluded, that the standard of IT
epnerofessionalism results significant improvements in

> WhoProject and programme success,

]\Zras IT enabled business transformation capability,
— Governance and compliance,

sSing Business returns from IT investment,

nmpg Competitive edge for both IT suppliers and their
petl 'Y customers,

eSerwce delivery for both public and commercial

organizations,

IT staff recruitment and retention,

Ation Exploitation of information assets,

—' Career challenge and development for IT pro-

peting

fessionals.
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Customers for the products and services of
industry can expect improved project succe
with stronger innovation capability carried
more effective and motivated staff. The suppl
IT services will also benefit from a compeggtive
in bidding for new business, improved consis
of development and delivery and improved
tionships with customers. These benefitsrwiII[]
lead to enhanced business reputation. For
practitioner there is an ambition that a matu
profession will attract high quality people, ir
high performance and represent a career asp
and opportunity for a wide spectrum of pe
These professional practitioners will benefit
higher rewards, improved career opportur
more varied job opportunities and increasec
ognition and respect.

»1he work undertaken so far has highlightg
enormous opportunity that there is to creat
international IT profession driving a vastigdmg
capability to exploit fully the potential @EMT.
the critical importance of that capability ko ¢
prosperity and quality of life, it is vitalbaninp
that a basis for international collaboratimeds f
involving professional institutions, trade ass
tions, academia, major employer organization
other interested players, aimed at exploiting
opportunity as rapidly as possible” [15].
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Formal and Semi-Formal Models for Describing Traffic Systems

KATALINKOVACS
Széchenyi Istvan University, PhD student
eMailkovacsk@sze.hu

The aim of the paper is to investigate thei@pplgairtunities of formal and semi formafonddels
description of transportation systems. Thet fafstn@apaper reviews the existing formal iafodnsaim
methods. The second part of the paper givesuavayoof the traffic simulation models. Tdmcgeafiche
currently used traffic simulation models theh#tey cannot integrate efficiently the hcisian ohethe
course of the description of the real traffimsitwraneglect the human factor [1]. The hodithegraper
contains the approach aiming the UML-basemdesdhpttraffic problems integrating the écisian.d
Using UML notation for analysis and modelibglaitioe of a complex system allows its certediaes
ensured and criticality requirements to be adtievedIL ensures a standard solution for igh qual

systems modeling.

Introduction

Generally giving an exact description for th
havior of real systems is not a simple proces
cause the real systems are very complex al

Modeling can be a key word of researches in the
most of fields of engineering. This statement is
e beorrect for the traffic studies as well. Nowadays h

S lf’t%‘build up a real traffic model is not newe becaus

'd ithe main elements are known. According to litera-

cludes many components. For handling complexre the traffic is defined by the human (e.g. car

systems the modeling can be an effective

techrivers, cyclists and pedestrians), the vehicle, th

nique. In pursuance of modeling from the predgsad network and the environment components.

termined part of the real system only the ess
known or hypothetical components have to
vestigated. The level of modeling is always
mined by the requirements. When understan
complex system, in many cases it is worth brg

entighe system state is the result of the interactions
P€ IBmong these three components, and their sur-
letebunding environment. But how to build up and
lingAplement the safety into traffic models is already
akifdficult. Many articles in this topic concitdted th

up into simple, discrete pieces that makes it
to analyze the discrete parts individually. |

Pasife background of the safety stood the human driver
bemnd the decision. Why? The answer is very obvious.

comes easier to focus on the smaller parts pf thee description of the driver behavior is fluence
system and then understand the "whole pigturgyy 3 big number of environmental, physiological,
The modeling results in the model of the systeghq other kind of parameters, which are alifficult t

investigated have to be tested. The most im

N3kasure. To model a complex traffic system in de-

feature of a model is its goodness. Should thgj, it is a fundamental necessity to buildde) a m
model produce such behavior like the systefhat can ensure the safety by handling and simu-
modeled, it can be concluded that the model jgting the behavior of human driver and evaluating

acceptable; it corresponds to its objective.
wise it has to be developed or rejected.

thqfe human decision.

14
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Research Results: Modelin

To understand and model the behavior of a s
like traffic the specialists are faced with -an
mous choice of methods and tools. There ars
other many methods for verifying and evaluati

correctness of system modeled. Sometimep t 8
biggest problem is that different solutions a

worked out for the same problem. To have ¢
specification firstly it is important to bedafilecto
the goals of the operation of the system iedest
and then specify and model the requiremen
achieve these tasks formal and semi-formal

ods can denote an effective support.

Giving the definition of formal and semi-fg
methods, formal methods have formally de
syntax and semantics. Formal methods are p
and exact mathematically-based techniques
on mathematical notations and axiomatic fq
specification, development and verification o
ous systems where such viewpoints are esg

like safety, security, time and cost etc. Dinesittri

“precise and exact mathematically” mean th
specifications used in formal methods are wg
med statements in a mathematical logic and tf
formal verifications are rigorous deductiohs i
logic (i.e. each step follows from a rule ¢enfe
and hence can be checked by a mechanical
ess). Semi-formal methods are not fully se
tically formalized, on the other hand graphic,
tural and user-friendly.

Formal and Semi-Formal Methods

In many cases the selection of which method
be regarded as formal or semi-formal is rel
Should we want to find a borderline among me
three category-levels can be distinguished. (
formal level semantics is defined by natur
guage. Should semantics be described wit

ysteFarmal Methods

aen?ige early models on topic of formal methods were
sented in the 60s. At that time the usage of
| methods was mainly limited to the academy
b eld because of the followings: the usage of tools
TS complicated; formal methods were used just for
simpler problems and the application of them re-
gatquired special knowledge from engineers. Overview
<. some twenty years the role of formal methods
ame to the front, but there are some fields where

metf? i .
trenchant forbearance of it can be noticed.

yrmal The formal methods use mathematical notation
find@.9. logic or set theory) for describing atfiaute
reciggstem under its lifecycle. The benefits of formal
hasBtethods for description are well known such as:
r thBey describe syntax and semantics in a precise
F vagnd unambiguous manner. The mathematical back-
ent@ound of formal methods is ensured by a formal
specification language. A formal specification lan-
ht tlgdlage consists of syntax (the notation), semantics
b[|-féthe specifiable objects) and satisfies the relatio
nat tfiBe semantics associated to the syntax). The
h thRathematical background gives possibility for for-
re mal describing of the attributes of the system like
prgeonsistency, correctness and completeness and
mahas several benefits like:

n
= rma

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

S c@ecause of the above mentioned parameters
ativeowadays the formal methods are widely applied in
thodse field of computer science and software engi-
DN imeering from the formal requirement spedillication t
laanalysis, design, user interface specification, and
rgmplementation and testing. The formal methods

stricted syntax forms to well-defined expressiorspplied in the filed of IT can be categorizefl. One

which have a precise meaning this is semi-
category. At the top of exactitude stand fq
methods where semantics, syntax and rules
ference based upon well defined mathem
concepts are described. [2]

rmlem varies behavioral and structural methods. In
prmahother category model-oriented and property-
of iriented methods can be found. Finally the literatu
pticallks about the category of visual methods and
executable methods. The Table 2-1. gives a short
summary and examples about various categories.

SEFBIS Journal 2008. No. 3.
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Table 2-1. Category for formal methods

Categories Methods

Behavioral methods: Cham, FSP (Finite State Processes), Wright, Rapide
define constraints on behavior of the system.
Structural methods: define the elements ofeime 6¢st structural specification for software arehijtect
investigated and record topological constraints. | testing [3]
Model-Oriented: describe system behavior bgtiogh&rmethod, Z and VDM (Vienna Development Method) [4]
a model of the system. Petri Nets [5], Process Algebra (Milner's C@S,| Hoar
CSP), I/0 automata and TSL for concurrentilaunedistr
systems.
Property-Oriented: define system behavior iof{erms
properties that must be satisfied
— Algebraic specifications: is founded on edagtmnal

The semantics Is derived from alggbra whene %ﬂ%ﬁ%] Larch, Anna for validation and testing

mathematical structures (groups, rings) are studie
— Axiomatic specifications: specify implicitlgriahavi

terms of logic formulae. The specification obnsists

operation interfaces (input/output parameters) and

operation axioms (pre/post conditions). VDM, Anna for validation and testing

Visual methods: each graphical element is dgmdtaicaNets, Harel's state charts for formatasipegifi
defined where syntax elements are graphicak,glemalysis, design, verification
semantics is the meaning of each element, idtisfies

tion describing how these graphical elements |may be

integrated.
Executable methods: can run on a computer. TeeyWARL (Knowledge Acquisition and Representation Lan-
used to gain immediate feedback about thetepgcificage) [7]
itself.

Although recent researches focus especially|on &fd to know what the system constraints are. Then
problems, the formal methods with exact nathene may focus on the characteristics of a formal
matical background can mean an effective methatkthod which will meet those objectives and con-
for other application fields, where the behayior sifraints. Lastly a method can be selected which
either the system or the system elements is irmost closely conforms to, and whose tools, ex-
portant. In this context the term of formal methogserience and support most closely conforms to
can also be applied for other kind of modelingpose characteristics.

techniques like fuzzy logic, genetic algoritlams peu

networks, object-oriented programming which aSemi-Formal Methods

very useful in various situations. Semi-formal methods are not fully semantically
Nowadays most formal methods are suppprtedmalized. These methods are frequently graphical
by tools, but the tools differ in their capabilitiemogeling techniques like data flow diagrams, state
maturity, degree of commercial support, ease ghnsition diagrams or flow charts etc. whieh can b
use. In order to result in a successful outcome, {Red to construct abstract representations of sys-
choose a formal method to the problem not only thgns They require the use of a notation that is
choosing of the supported tools are impoftangypiicitly cleared. The advantage in using a semi-
Choosing appropriate formal method requirgs th§rmal method is that it cuts down on ambiguity of
same approach as any other technical dedisiogpecifications, and helps the method of analysis.
Firstly, one needs to be clear about one'ebjgCtivihere are several semi-formal methods, but there
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are two of them, UML and SDL which are populapplied. [11] SDL (Specification and Description
among the specialist. Furthermore, we can say thanguage) is an ITU standard (International Tele-
in the topic of system and software engingerirgpmmunication Union). Although SDL’s original
many graphical notations proposed by varioysurpose is the description of communicating sys-

methodologies can be called a semi-forma

guage. We can claim that the objective of sof
engineering is modeling software systems tq

port effective system synthesis and analysi

analyze and model the traditional approach

using the methodologies with their own semi-
notations.

Among semi-formal methods the Unified
eling Language (UML) is one of the well-know
guages. The UML is a widely used modeling
nique for the description and modeling of so
systems [8]. During the last decade it has bec
de facto standard modeling environment o
ject-oriented software development. It com
several graphical modeling languages in a u
environment. Why can we say that UML is
formal language? There are many ways of Ig
at that. The individual elements of UML are
ously defined, but as a whole, UML is inte

latems, it is also now being applied to a bigaiumber
twaméher fields ranging over aircraft, train control,
sumedical and packaging systems etc. Using SDL we
5. T@n describe the system from requirements to im-
wagdementation, we can investigate real-time, stimu-
ornhag-response systems, we have well-defined graphi-
cal notation based on object-oriented basis. For
Modlescription of behavior SDL uses communicating
n |dxtended State Machines that are represented by
tedprocesses. Communication is represented by sig-
fwahdls and can take place between processes or
bmd@gtween processes and the environment of the
oystem model. Some aspects of communication
Lin@tween processes are closely related to the de-
nifiegription of system structure.

semi- Comparing the main features of SDL and UML
okitige major difference between SDL and UML is not
rigahat UML is especially well suited for analysis and
alfDL especially well suited for design. SDL may be

inconsistent. Furthermore currently UML congistsusfed for making analysis object models in terms of

several different notations with no formal me
UML diagrams may also have multiple inter
tions. Because of the above mentioned featur
not possible to apply rigorous automated anal
to execute a UML model in order to test its:bel
short of writing code and performing exhad
testing. Although with developing the new v¢
2.0 of UML the main goal was to improve th
pressiveness and semantic precision article
vestigated the possibility of mapping to a f
method claim that there are semantic problen
For example Harald Stérrle and Jan Hendrik
mann investigated how strong the alignme
UML'’s activity diagrams to Petri-nets really is
pursuance of experiments they concluded tha
the mapping of basic UML activity diagran
elementary Petri-nets is quite simple and, int
this is not the case for exceptions, streamin
traverse-to-completion. Another author,

Schonborn in his work attempted to define a {
semantic for UML'’s state machines. [10]

Nowadays besides of UML a well-known

anirngdasses and associations, as well as for design. Th

pretarajor differences between UML and SDL are that
es itUIML is a set of concepts and notations for several
ysiswews of the same system: e.g. object-, state ma-
navichine-, use case-, collaboration and interaction

istivgews. SDL is a language (with concepts, abstract
prsigmammar and graphical/textual grammars) focusing
e ean the object- and state machine views of a system.
s iRror these views, SDL is however a complete lan-
pbrmglage with static and dynamic semantics and with
s yetincrete syntax (graphical/textual) for the specifi

Haustion of actions UML has a weak semantics with
nt afany variation points, while SDL has a complete
[9] semantics, including execution semantics for state
whifechines.

'S 10 However the recent researches deal with the
UIth@uestion of integrating formal methods with informa
) arghd semi-formal methods. Several works point out
Jengat applying formal and semi-formal methods to-
ormdther should achieve both the need to predict

behavior and have understandable system repre-
larsentations. These two approaches are rather com-

guage, SDL from telecommunications field is

vidplymentary, not competitive. [12], [13], [14]
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[bscnbmg/l\/bde“ng Traffic Wsterns Recent decades on the different levels of traffic
flows the extension of traffic flow modelsudquilding

The traffic systems characterized by complexyman behavior has become a researched topic.
structure and behavior are heterogeneous Sys$tem§nhy? Most of the studies and experiments proved
This kind of features result that finding aptimial sshat at least 70% of accidents were origitated in t

lution for various traffic problems is not an|easy,man component, in the background of the rest
task. One of the early models on topic dowaffic f stand technological mistakes and other reasons
was presented by Lighthill and Whitham.more th@@_g_ inauspicious weather). The big rate of the
fifty years ago. [15] In this model the taffiaslo|  hyman mistake accounts that it is very important to

modeled on the analogy of vehicles in traffi¢ flygal with the human element. The traffic compo-
and particles in a fluid. Up to now, thereeare|thrgents are shown in Figure 2-1.

traffic models considering traffic as a glabal |or a

individual process. The three models are based on Environment
the levels of detail: (Other drivers, other vehicles, weather candifions
— Microscopic model describes the human ip the

vehicle or models an individual human-vehicle Human I

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 Marghal
[19]) handles vehicles in group (or platoon) an  vehicle <> Road netvvorl
models their movements with macroscopic|rule

(same speed for every vehicle belonging to the
same packet).

Figure 2-1. Traffic components

_ Macroscopic model represents the traffic|at @_microscopic_ tra_lffic simulation env_ironments, the
high level of aggregation as a flow without digl_rlver’s behavior is one of the most |mpoﬂant pa_rt
tinguishing its constituent parts. qf the models to reflect general traffic cls_arapterl

tics. In the three most widely-spread traiic simul
tion models, the elements integrated to the car fol

lowing component are shown in Table 2-2. [20].

Table 2-2. The car following models in thrempiccsgaulation models

PARAMICS VISSIM AIMSUN
— Psycho-physical behavior | — Psycho-physical behavior model Based on Gipps model Vehigle
model (Wiederman ‘79) accelerates to achieve desired
— Target headway model — Perception (speed and headway speed and decelerates to avpid
— adjustment depending on difference)-Reaction collision in maintaining desired
condition — Driving Modes: Free Driving, Ap- speed. Parameter values depend
— 3 driving modes: proaching, Following, Braking on flow conditions

Braking, cruising, acceleratien Car-following behavior switches— Sensitive to reaction time =
from one mode to another accardingimulation time step (being de-
to predetermined perceptual thresteoupled in new version)
old level

|
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The calibration or adjustment of parameters
car following model directly affects the applic
of the simulation models. The human factor ay
as only one element in the psycho-physicg

pf the "comfortable” braking deceleration in everyday
abil traffic,

pearsminimum bumper-to-bumper distance to the
| be- front vehicle,

havior model. In a general psycho-physical ap- acceleration exponent.

proach of behavior the class of vehicles cor
the following default attributes [21]:

current position on a path,

current speed,

current acceleration,

desired speed,

maximum negative acceleration,
maximum positive acceleration and
current state.

There are only discrete values for the cugent
attribute. The state of a vehicle describes s
ferent behavioral patterns of vehicles. Thél stg
be changed if defined limits for distances t
predecessor or differences in speed are cro

The acceleration of the vehicle will be newly

calculated and shall then be constant untgthe
has to react to new traffic conditions. (Sch
Fliess 1997.) There is another widely-used

]ta"l\sccording to IDM in general, every "driver-vehicle
unit" can have its individual parameter set, e.g.,

trucks are characterized by low values of free
speed, acceleration and deceleration,

careful drivers drive at a high safety time head-
way,

aggressive ("pushy") drivers are characterized
by a low headway in connection with high values
of free speed, acceleration and deceleration.

Stdaﬁxecall the modeling keynote: simulation is an in-
X Orument for the optimization of complex technical
te Wystems. The most important elements of the real
P ﬂ}f’};ffic are the human decision itself. How can the
Sset(ijaffic modeling optimize the traffic flow jreexcom

drirgl'tuation if not account with the human decision?

”'2%5 Case Study

me

odology in traffic modeling using the intellige@ognitive Task Analysis is an effective tedhnique o

driver model (IDM). Following the logic of ID
solution is able to define and use intuitivei-an
vidual parameters. The IDM intuitive param
[22] are as follows:

— desired speed driving on a free road
speed),

— desired safety headway when following
vehicles,

— acceleration in everyday traffic,

M thise description of the driver decision-making proc-
l iness. A case study was published in [23] distin-
eteguiishing general and specific issues surrounding
decision making while approaching an intersection
freé;ontrolled by a traffic light. Table 2-3 bekbw list
inside and outside effects (the major goals, cues,
)théxpectancies, and courses of actions).

Table 2-3 Effects of the driver decision pracessarsection
Goals Cues Expectancies Course of Actign
do not break the law light color lead car actions: — accelerate
do not get caught distance to light going through light | — decelerate
do not hit anything o auto speed stopping — stop (controlled)

be hit

minimize drive time
preserve monument
maintain traffic flow
avoid sudden stop

presence of cop
pedestrian presence
presence of lead car
presence cross traffi

other vehicle actions:

slowing lead
turning on-coming

c

turning cross traffic

not moving

light:

going to change

not going to change
cannot make it befor
changes
pedestrian moving

stop (hard break)
maintain speed
change lines
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Is

Some results of these choices should be appeardte UML models is relatively easy. Because of its

in the driver models to be able to simulaté th

reedvantages the UML has been used for modeling

human decision. The implementing of the degisidifferent kinds of systems, e.g. communication
is so complicated, because the decision dependgstems [24], manufacturing systems [25].

on the actual state of the human and vice versa.

Semi-Formal Language for Traffic Modeling

There are many advantages of UML. Durin
modeling of the behavior of a complex syste
Unified Modeling Language (UML) is used in
to support the semi-formal description of th

eration of the different aspects and idemgfyt dif

hybrid characteristics of a system. Even thou
UML provides a semi-formal description oppo
of the modeled system and gives the opportu

Traffic systems are characterized by a number of
features that make them hard to analyze, control
and optimize. The specification and the implemen-

tation of the traffic problems are custom-designed

. tHee existing traffic simulation models. The lack of
ordée common approach for the description of the
s oproblems causes a few communication or connec-
fe tion points among the elements, by this means
yh tR@mpatibility problems among the traffic models.
tunfigure 2-2 shows the scheme of this disadvanta-
hity@gous practice.

handle complex problems, human interpretation of

Traffic
problem_1

\

Traffic
problem_2

Traffic
problem_3

Traffic
problem_4 *°°

Traffic
problem_n

/

Traffic Simulation
Software_1

Traffic models
Mathematical models
Unique developed methpds

Traffic Simulation
Software_2

Traffic models
Mathematical modelsj -
Unique developed methpds

Traffic Simulation
Software_n

Traffic models
Mathematical models
Unique developed methpds

i

The description
of the traffic problems

The de

i

of the traffic problems

i

The description
of the traffic problems

scription

Figure 2-2. Description of traffic problefaseint di&ffic simulation environments

In our research project we propose a two
process for the unified description of the f{
problems and resolving of the compatibility

levedrmal model e.g. Petri nets [26]. A formal notatio
rafftased on the set theory and supported by sophis-
probeated tools makes it possible to simulate, valida

lems among the traffic simulation modelgsin the fiand analyze the described traffic situation. Our

step we create the well-detailed description
various traffic problems using UML. The res
this phase will be a semi formal UML model.
next phase we have to work out the algorithm

pf ti@vel approach for the handling traffic problems is
ult sfiown in Figure 2-3. In the project we aim at de-
In thkeloping an automated tool supporting the conver-
of thien of UML models into formal specifications.

transformation of the UML-based model i

to a
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Analyst Transformator Generator Simulation Software
/" Definethe trafic /W\ %/ﬁ Gererate /  Simuate
A N
UML Formal ‘ - /7 Veidate
_specification model Traffic specmcatlon to ¥J
—_— simulate
/4 "\'\
L)

Figure 2-3. Proposed appro

A Simple Example

In this chapter we demonstrate how we can
the UML for describing the traffic situatiomshg
Table 2. The UML state machine diagram ¢
used for modeling the dynamic behavior of 8

tity, specifying the sequence of events thiéy an| e

goes through during its lifetime in respong
events. This technique depicts how the erdity
to various events depending on the current
that it is in. A state represents a stage in th
havior pattern of the entity. In this diagra
transition is a progression from one statedo a
and will be triggered by an event that is <ith
ternal or external to the entity.

UML is a well-used technique for descr
software systems. Functionally the softwarg
tems are deterministic systems. Therefore thg
state machine diagram is capable of modelir]
deterministic behavior of traffic systemsfithe
system integrating human decisions become 1
terministic (stochastic). To model this nonisiiterr]
behavior we have to extend the classical
model. We suggest introducing an extra n
parameter which will be used in the case of
deterministic decisions in the system. If th¢
scribed system enters into the state where n
terministic decision must be taken then the s
will randomly define the value of this paradhet
the decision will be taken based on this ra

ach for the desttipfilonproblems

traffic situation. The model describes thefstates o
vehicles approaching and going through a junction
aPRI¥th traffic light. The vehicle can stop ough thro
PWhe junction depending on the signal of the traffic
o lﬁﬁ)ht. We can see the simplified determinidtic mode
N €5F this traffic situation in Figure 2-4. Thes\ahicl
n oing through the junction with traffic light. This

odel neglects the human decisions.

e
react
state

be near the junction
poth ™EEEe | L Sl |
er i — —
bing stopping J

(controlled)

|
g the
traf
onde- : ] RV
. . geen -
N o |
nodel %\

non-
b de-

pnde&igure 2-4. Deterministic model of state tsansition

ystem
br aWe can extend this model by introducing the effects

hdoff human decisions. By this extension the behavior

value. We show an example for the use

thef the vehicles becomes non-deterministic. Sup-

random parameter. We have selected a s|mpRose that there are some vehicles with drivers who
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want to minimize their drive time. We have

adtate transitions. Depending on the actual value of

the assumption that these drivers will go Haough tthe random parameter different state transitions ca

junction even if the traffic signal is amialr to o
describe this behavior we have introduced

parameter to the model, called as HF (huma fazz-
tor). The conditions of the state transitions are

happen. In the case of amber signal

NEW some vehicles will stop,

others will go through the junction.

modified as it can be seen in Figure 2-5. This mode
uses the random parameter for the definition [of the

®
near the junction
stopping [red] maintaining 1 [ amber&andomParameter=—=HF ] stopping
(cortrolled) speed J | (hard-brake)

[ green | (@amber&randomParameter<tHF) ]

not mMovng
[ geen]
o

— )

Figure 2-5. State chart of a traffic situagidarounthe effect of human decisions.

The HF parameter defines the frequency (or
ability) of the two transitions. Based on thie an
of the human decisions and the behavior g
drivers we can define the appropriate value

HF parameter. Other human decision base

havior can be integrated into the UML traffic model

by the introduction of further random variable

parameters similar to the above shown HE pa

rameter. The next step of the research wérbe

choosing a mapping method from the practice

declaring a new way to realize the integraton
semi-formal method to a formal method like
net.

Conclusion

Nowadays modeling traffic flows extended b
man factor is not an easy task. The literatur
the results proved that for describing and mo
complicated situations formal and semi-formg
be effectively used. To realize the extendit

prafigated. The proposed approach is based on bene-
alyfits of using UML. The advantages of description of
f theansportation systems with this unified language
pf tlaee as follows:

i be- opportunity to use a user-friendly modeling en-

OIvironment for the definition of the models. It
gives practical approach to represent the im-

" portant characteristics of a transportation sys-
tem and may incorporate any complex interac-

f Of tions that exist between different variables.

ronliopportunity to use already developed UML
model verification and validation tools.

S an

eith

Petr

— opportunity to develop model transformation plug-
ins to generate the model of the described system
in several formats (e.g. description used by a

y hu- transportation system simulation environment).
h and opportunity to transform the UML model of the
delingtransportation problems into a formal model (e.g.
h| can Petri Nets). Generating a formal description from
g of @ UML semi formal description simulation mod-

traffic models by human behavior firstly it-is i

mpo €ls will be able to simulate the real traffic prob-

tant to describe and then model the system |nves-lems and to analyze the safety aspects.

22

SEFBIS Journal 2008. No.3.



Research Results: Modelin

References

[1] To6th-Szabd Zs., Kovacs K., Horvath R. (2
Human factor in traffic models, August 20
2006, Proceedings of 4th IEEE Internatio
Conference on Computational Cybernetic
Tallinn, Estonia, Pages 227-230

Wing, J.M. (1990). A specifier's intraduct
formal methods, Computer, Sep 1990 Vol
23, Issue: 9. ISSN: 0018-9162 On page(s
10-22, 24.

[2]

[3]
Systematic Testing of Software Architectu
in the C2 Style, FASE 2004: 295-3009.
Harry A. (1996). Formal Methods Fact Fi
Vdm and Z (Wiley Series in Software Eng
neering Practice), John Wiley & Sons Ltd
(Import), ISBN-13: 978-0471940067
Peterson J. L. (1981). Petri Net Theoey a
Modeling of Systems, Prentice Hall ISBN
978-0136619833, 290 pages
Goguen J.A., Malcolm, G. (2000). Softwa
Engineering with OBJ - Algebraic Specifig
in Action (Advances in Formal Methods V
ume 2) Springer; 1 edition ISBN-13:
978-0792377573

Jirgen A., Studer R., Karl G. (1997). A
graphical, formal, and executable specific
language, In Proceedings der 4. Deutschg

[4]

[5]

[6]

[7]

Tagung "Wissensbasierte Systeme”, XPS97

Bad Honnef, 5.-7.

Fowler, M., Kendall, S. (1997). UML Disti
Applying the Standard Object Modeling L
guage, Addision-Wesley-Longman, Inc., |

[8]

[9]
Formal Semantics of UML 2.0 Activities,
Software Engineering

[10] Fecher H, Schénborn J. (2007). UML 2.0

Machines: Complete Formal Semantics Vjia

core state machine Formal Methods: App
tions and Technology, pp. 244-260.

Muccini H., Dias M.S., Richardson D.J. (2

lled:

IEEE Potentials, 14 (5), 29-32.

Aujla, S., Bryant, T., Semmens, L. (1994), Ap-

plying Formal Methods Within Structured De-

22, yelopment. IEEE Journal On Selected Areas in

nal Communications, 12 (2) 258-264.

S) [14] Polack F. (1992). Integrating formal notations
and systems analysis: using entity relationship

on diagrams, Software Engineering Journal, v.7

UMe.  n5 p.363-371

- 8[15] Lighthill, M.H., Whitham G.B. (1955). On ki-
nematic waves ll: a theory of traffic flow on long,

004). crowded roads. Proceedings of the Royal So-

'eéS  ciety of London series A, 229, 317-345.

[16] Simon P. M., Nagel K. (1998). A simplified
€. cellular automaton model for city traffic. Phys.
- Rev. E, 58(2):1286-1295.

[17] Ben-Akiva M., Cascetta E., Gunn H., Smulders
S., Whittaker Dyna J. (1994). A Real-Time
Monitoring and Prediction System for In-
ter-Urban Motorways. Proc. of the First World
Congress on Applications of Transportation
re Telematics and Intelligent Vehicle- Highway
ation  systems, Vol 3, ERTICO, pp. 1166-1180.

I- [18] Kosonen, I., Pursula, M. (1991). A simulation
tool for traffic signal control planning. Third
International Conference on Road Traffic

) Control, IEE Conference Publication Number
ation 320, pp. 72-76. London.

PN [19] dePalma A., Marchal F. (1998). "Metropolis:

»  From W. Vickrey to large-scale dynamic
simulation models". Proceedings of the Euro-
pean Conference on Transportation, Trans-
portation Planning Methods, Vol |, P423, PTRC,
Loughborough, pp. 211-224.

zoogﬁ.‘o’]

nd th
13:

AN-
JSA

Storrle H., Hausmann J. H. (2005). Towards o] skabardonis A. (2006). Oversaturated Free-

way Flow Algorithm: Research Plan, January

22, NGSIM Team MeetingWashington DC
Stge] Schulze T., Fliess T. (1997). Urban Traffic
Simulation with psycho-physical vehi-
cle-following models, In Proceedings of the
Winter Simulation Conference’1997

ica-

[11] Mitschele-Thiel A.(2001). Systems Engine_er[22] Treiber M., Hennecke A.., Helbing D. (2006).

ing with SDL: Developing Performance-C
Communication Systems. 360 pages - Jo
Wiley & Sons, ISBN: 0-471-49875-0

[12] Alexander, P. (Dec. 1995/Jan. 1996) Bes
Both Worlds: Combining Formal and

fitical " congested Traffic States in Empirical Obser-
nn vations and Microscopic Simulations, II. Insti-
tute of Theoretical Physics, University of
Stuttgart, http://www.theo2.physik.uni--
stuttgart.de/treiber/helbing/ (April 8.- IDM)

t of

Semi-Formal Methods in Software Engine

ering.

SEFBIS Journal 2008. No. 3.

23



Model Based User Interface Development

[23] Stanard T., Hutton R.J.B. (2001). A computaf25] Anglani A., Grieco A., Pacella M. and Tolio T.
tional model of driver decision making at an (2002). Object-oriented modeling and simula-
intersection controlled by a traffic light, 2001, tion of flexible manufacturing systems: a
University of lowa, http://ppc.uiowa.edu/- rule-based procedure, Simulation Modeling
Driving-Assesment/2001/Summries/Post- Practice and Theory, Volume 10, Issues 3-4,
Session2/postsession2sum.html Pages 209-234

[24] deWet N., Kritzinger P. (2005). Using UML [26] Villani E., Pascal J.C., Miyagi P.E. R/alette
models for the performance analysis of nét- (2005). A Petri net-based object-oriented ap-
work systems, 5 December 2005, Computer proach for the modeling of hybrid productive
Networks, Volume 49, Issue 5, Pages 627-642 systems, Nonlinear Analysis, Volume 62, Issue

8, Pages 1394-1418

== Katalin &vacgeceived her BSc degree on Information Tectriftéghenyi Istvan

& University (Hungary) in 1998. In 2003 she 8& tegree on economics at Budapest
& University of Economic Sciences and Publicratiomnisaculty of Enterprise Man-

agement. Since 2005 she is a PhD student stipliteacdy Doctoral School of Engi-

neering, Modeling and Development of Infrds8ysteinas. Her research fields are

modeling and simulation, her special topicirggrobdeiman factors in traffic systems.
Since 1998 she is a junior lecturer at the Depaftinéormation Technology of

Szechenyi Istvan University.

Model Based User Interface Development
Difficulties of Relating MDA to HCI Models and UIMSs

TAMASHECKENAST
Szechenyi Istvan University, Department ofdnfdeciamology
eMail: heckenas@sze.hu

For the users of interactive computing deviciedlyespéhe embedded ones the usability s¢ceualiogt
factor in assessment and purchase of these Sissdbitity. is critical for commercial desktage softv
crucial for safety in critical control and caystams. The most substantial component y iadakilit
deployed interface of the system. The designnpustespe with the difficulty of learning elmbntioel
users' tasks, an also of the complexity ofi@pplacatins, of fulfilling different designrasrestratan-
dards, internationalization, social factorsgdagnes. | will discuss the application oD MedeAr-
chitecture (MDA) approach to user interfacamtbsigplementation. | will investigate howfeme inte
development can be seen as a model drivenTaetimtyademic, traditional HCI modeling letleds and
associated formalisms are based on cognitil@ymaepsychology. These clean models arestbrmulat
around the human information processing metapM@ATstyle approach might structure theories into
common levels and the special purpose transfpipediies can be built and used from taslgrtmdelin
platform dependent code generation. Accordirapservayions there are application areas, which ca
benefit from the application of the MDA approach.
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Introduction Model Based Software Engineering

The usability is a definitive factor in assesginent Today’s software systems are extremely complex.
purchase for the users of interactive comgutinthis complexity motivated the introduction and use
devices especially of the embedded ones. Ugabildly different level models in the software process
is critical for commercial desktop software and cid3]. Models are the abstractions of the real world
cial for safety critical control and command sydescribing different aspects. Models are easier to
tems. The most substantial component in uspbilitgndle mentally, they make possible to separate
is the deployed interface of the system. Differedifferent concerns. If they are expressed in formal
actors agree that the design of highly usable|intéanguages they can be automatically transformed

faces is a difficult task [14].

There are theories and guidelines for h
produce good user interfaces. But real experi
show that the skills of the designers are the p
contributors to the quality of the user inte
rather than the method. It seems that theappl
of theory in practice is not straightforward.

centered design recommends iterative desig

application of prototypes. But iterating over

designs not necessarily improves that the us

to higher levels is better than an originally

design. It is worth to mention that the itegativg

testing can be quite long and expensive.

Designing and implementing user interface
some difficulties to the design of complex sof

into each other. So the expected benefits are the
teeduced complexity, better analysis, less time to
ncdsliver applications to end users.

ima The software process has three main perspec-
fadives: the real world situation, the systemaspecifi
catition, and the software-product. These three per-
Usspectives define the fundamental modeling levels or
Jn mews: conceptual models, specification models and
poonplementation models [7]. This approach is not
abilitgw in software engineering. The Model Driven
goodrchitecture is motivated by object-oriented soft-
P U ware engineering paradigm specifying a refer-
ence-architecture for modeling. It suggests repre-
s ad@ntations and tools for creating models to the
twandole extent of the engineering process across the

systems. The design process must cope with tiféfferent modeling levels [1]. The tools prpvided b

difficulty of learning and modeling the usgrs'

of the complexity of application domainsingf fy

different design constraints as standards, in
tionalization, social factors, design guidaline
plementation is especially hard because inte
require iterative implementation, sometimes i
tiprocessing environments. It is hard to test
face code and even coding requires custom c
which is not fully supported by development t

| will discuss the application of Model Drive
chitecture (MDA) approach to user interface (

and implementation. There were former st
about the topic, but their aim was only tihaisti
the MDA-complaint development environ

could be created over XML-based tools [8],[4
this paper the conditions of real world applig

will be investigated. As | see MDA approac

help to resolve some of the current probler
connection of interface building, but it is n

panacea.

tasiMDA can handle other popular modeling aspects as
Ifil Structural or component view, process view and
ern@ardware or deployment view.

5. | In the following parts of this paper I try to over-
facew and discuss the role of modeling in user in-
N mtésface engineering and particularly the applicatio
intesf the MDA style modeling

pding,

bolsThe MDA Approach

N At the heart of the Model Driven Architecture is th
€Slg8paration of modeling views on different levels.
Ldieghe intended goal is to separate the spedification
Y system functionality from the specific implementa-
me’ﬁ%n platform. What we are gaining by this separa-
-1];ti6n Is the ability to elaborate and maintain these
Fali®Rore-or-less independent models at their own lev-
' C&fls and to connect them by predefined transforma-
NS Hbn rules. The development cycle implied by this
Ot &rchitecture enables rapid realization of tie syste
on different target platforms.
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In model-based software engineering, the m
representing different perspectives of the s\
play central role. These different level mpdel
different conceptual views of the system ang
tain all the relevant constructional infornhatior,
levels must be distinguished basically as(igllov
high level, mainly domain specific conceptsal
(2) application dependent specification lexsgl m
and (3) concrete implementation models conr
to platforms. The motivation of MDA is the s¢
tion of concerns in the modeling phase. Morg
cifically the design and specification actistieg
be separated which leads to independent cor
of system functionality regarding domain and
puting platform specialty [1]. This separa&bs is
to provide scalability, multiple applicatiomglat
and fulfilling other non-functional requiremer]
security and computing performance.

MDA's aim is to support software develd
solving integration problems by supplying
vendor independent interoperability specific
expressed as models. MDA defines the w
specification of these models that separate
specification of system functionality from ithe
fication of implementation on a specific techr]
platform. Models are representing the fun
structure and behavior of the system. These

oddnguage with well-defined syntax and semantics
steamd rules for analysis, inference or transfafmation
S geonstructs.

Con- MDA provides guidelines on the architecture of
- Tmodels but the modeling viewpoints are open to
VS: choice. This architecture permits zooming between
nodglfferent levels of abstraction. These models may
odadut not necessarily be obtained by refinement. The
ectgethitecture of MDA models explicitly structured in
rPalgtatform independent models (PIM) and platform
F SP§hecific models (PSM). The functionality specified
Min a PIM is realized in the PSM, which has to be
Celfierived from the PIM via some transformations.
COometimes the business or domain model under-
U lying the PIM can be expressed as a more abstract
fo computation independent model (CIM). Figure 3-1.
S 8Rows the MDA approach model separation.

In order to have the real benefits of using MDA
Pe€we need well-established standards such as UML,
PPEMOF, CWM, IDL, which can express syntax and/or
AlIORfodel constraints. In order to carry out model
Y @fansformations at different modeling levels it is
S ﬂ?f@quired to use good enough meta models. The
SP€guestion is that if we have MDA-compliant expres-
ologiye tools and formalisms than the user interface
CtioBpecification and suite HCI modeling can be ex-

must be formal i.e. they are based on a moc
Subsystem 1
|

Computation Independent
Business Maodel

Moggkssed.
leling
Subsystem 2
1
Computation |ndependent
Business Model

Platform Independent Proy Platform Independent
Component View S Component View
WD g R S mazam R A R R Zas
I 1

Platform Specific Model

Platform Specific Model

Interactions

Figure 3-1. MDA Model Separation
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There are different frameworks, which defing
interface development stages and processes
Further there are formal specification langu
—mainly XML based- for describing or exch3g
fragments of user interfaces. There are prof
such as the USer Interface eXtensible Mg
Language (UsiXML) that describe user inte
contexts of usage [12].

Such formalisms must incorporate the co
tation independent model and must providg
transformational expressiveness to build the
form independent and platform specific modg
we shall see the main problems here come frg
structure of user interface development ang
models. The hierarchical leveling stemming
natural view of these models is interwoven by
form independent and platform specific elen
Another problem is that these user interface
eling-levels might not be corresponding te th¢
ware system modeling levels. User interfaces
add some complexity to the system architecty
Relating to MDA user interface engineering it
be considered at least two concepts:

— Firstly, a general application development
ess performing under MDA prescription, thq
interface engineering activity can be put int
framework.

— Secondly, concentrating just to the user
face development a special MDA complain
development process is needed.

In this paper | will use the second approdch
investigate how the interface development c
seen as a model driven activity. | am interes
what kinds of models are necessary to cre

production oriented user interface develop

environment in the MDA framework. To begi
the first let us have a look at what is cained
today’s commonly applied user interface eng
ing process.

Ul Development in Production

User interface engineering raises a series of

lenging problems to developers to solve. So
these challenges stem from pioneering new

cation areas without established user inte

usir information presentation and interaction. Other
[2@foblems are posed by the multiplication ioff differe
ageesign parameters [20],[21]. | will focustterthe la
ngiggoup. Here the main principles of interaction are
osalgll understood but the diversity of applichtion an
rkugeployment environments require extra develop-
rfacaent efforts. | think that the application af MDA t

user interface engineering can enlighten some of
mplioese problems. The main reasons of the multipli-
b tHetion of user interface design and deployment
pl&arameters are the following:

Is. Asdiversity of users, which might involve various

m thegkills, levels of experience, different cultural
HCI packgrounds including different languages,

pf the wide variety of logical and physical interaction

plat-devices and the connected interaction styles or

Nents. paradigms,

mod- heterogeneity of computing platforms even with

? SOft the same interaction paradigm or model,

mightmultiplicity of application environments and con-

re [3].texts of use.

ml%lctavelopment environments address some of these
difficulties. The special user interface buitlers a
Proghe part of the development environment used to
r USBEvelop the interface will be called herein user in
o therface management system (UIMS). The main
problem is that UIMSs are closely connected to
Nt€tomputing platforms and with the platform they are
I sid@so connected to the user interface paradigm and
the interaction model as well. The different plat-
| iprms bring "standard" - but platform dependent-
bn §iements, which dominate the design space. Most
ted @h the UIMSs are not only platform but also even
hte endor dependent [15]. Vendors might or might not
meRtovide design guidelines. Further the conceptual
H whitpdels behind the interaction or interface are not
on €asily transferable between these development
ine@nvironments because of the lack of universal in-
terchange formats of such information. There are
two commonly used ways to user interface develop-
ment: forward engineering, which maps the domain
and task models to interface designs. Another way i
chaéverse engineering approach, which is done via
me @istomer validation and refinement reifiaation of f
apRibnal prototypes. UIMSs follow these two ways in
rfacgupporting the user interface designer [9].

norm and tools requiring brand new solutions

5 both
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UIMSs evolved from the development environmentsthe determination of interaction objects might be

with user interface builders and generator.

hese a very complex task, especially for advanced

interface builders enabled the manual formation ofinformation visualization applications.

interfaces from the user interface elements o
trols provided by standard graphical user intg

systems. UIMSs go further by providing some

of formal interface specification and these s
cations might be automatically translated to
face layouts and to the appropriate executah
terface code.

Forward engineering oriented UIMSs used
part of an integrated development environme
the interface specification is connected to-an
resented in the fundamental model types us

the development environment. It can be viewegd

domain models were completed with inclusi
interface specific information as e. g. \dialgy,
type of interaction object. Such systems are {
times referred as 4GLs. The models used af
termined by the main paradigm behind the (¢
opment environment. It might be based on
structured method or object orientation. The
is that only the functional aspects are captire
display aspects of the interface are mostly o

of the scope of the specification language| a
hence requires manual interventions of the gev

oper, designer. Some systems provide predg
functional interface patterns, which can be pl

in as layout templates. The design time manipulﬁl(-)

tion of these templates may be constraing
built-in design guidelines for the given useeint
system. The template set might be conformin
a task model connected to an interaction patt
to domain specific conventions.

The problems connected to automatic desig
such UIMSs are the following:

— the presentation units do not necessarily,
respond to the domain model elements,

— the presented information must be generat
restructuring or aggregating the informati
the domain model elements,

— in the case of sophisticated information vi

g W,

X C98aside the automatic design oriented UIMSs con-
,r]Ia Bcted to IDEs there are lower level design tools
Ohed to the specification of user interfaces. Thes
PECUl stems provide developers design environments
'lmﬁ ) express interface properties with some abstrac-
€ on to facilitate design flexibility and remyse. Th
can be used for the reverse engineering approach.
to behe goal is to make easier the user interface cre-
Nt 88fing, modifying or retargeting process. The speci-
y I'Sftation-based tools are built around some sort of
ed dpecification languages. The user interface proto-
aghes or the implementation level outputs e.g. pro-

oN §fam code could be generated from the Ul speci-

fication. The development with this type afhtools ¢
POM§es characterized by the formal model defimition, th
e d@ansformational approach and the multiple alterna-
levele development paths [20].

POME The models stored both in automatic design

jreiﬂﬁented and specification oriented UIMSs sooner or
. .later must be converted to final run able user in-
J'[S'P%e/rfaces. There are two main approaches to it: na-

e source code generation and interpretable user

) ?rln
;fm?gt uire further explanation. The latter means that
*ggﬁﬁﬂ actual running user interface is builtrag runti
q m a suitable description and managed by a run-
L b[Yme user interface engine. These types of user
" interface descriptions are sometimes called re-
urces. When the user interface objects are stored
aﬂFeady persistently after design time a tidrd hybr
approach can be identified. This approach is in
IN Vidnjunction with highly dynamic reflection capable
object oriented languages and development envi-
cofonments [10].

Other challenges for model based interface
ed Iychnology rise e.g. from task centered assistants
pn @nd guidance systems, multi-platform support, tai-

lorable or "plastic” interfaces. As | try tost®w s
suabolutions to these challenges | have to address to

erface artifact generation. The former does not

ern

zation the design of the visual objects is hard the effectiveness of MDA.

perform,
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HCl Models

The practical HCI and interaction design prg
space commonly approached in a top-down
ner. This is done not to overlook criticaly us
goals and to get a holistic picture. The res
some high level general abstract concept. 1
concepts or constructs can be used as st
points for the analysis of interactions and c
elaborated to less abstract designs, finally
plemented interfaces or physical designs.

il

bblem
man-

new concepts. Well-known interface metaphors
are e.g. WIMP "desktop" and "trash", different
mailboxes, the clipboard etc.

biliThe academic, traditional HCI modeling levels and

ult tee associated formalisms are based on cognitive or
‘he&gological psychology [6]. These clean models are
rtifgrmulated around the human information proc-

'

n wssing metaphor [11]. The task environment is
irgonsidered in the cost structure of accessing and
H@rocessing the necessary information. There are

constructs provide qua”tative ways to Compamell-established values for the processing resource

interaction techniques, define the borders ¢
design space in which new areas can be ident

Such practical high-level HCI concepts ar
following: interaction paradigms, interactions
els, and interface metaphors [18].

— Interaction paradigms hold the particular

losophy behind the interaction. Even if they f
\C

the outer enclosing frame for a given intera
and its users, task and environment it ig

f tig@nstraints implied by such human factors as per-

ifieeeptory and motor processing and memory size and

5 tHéandwidth limits.

mod- 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,

PP{vhich mainly deals with the optimal utilizh&on of

O¥Byilt in", psycho-physically determined, "early"

UHhman information processing mechanisms. The

Stither higher-level design space contains those

strongly connected to the technologies. Altergsciors that support the concrete task spaeific, co

tive interaction paradigms have been prog
by researchers including: desktop compy
mobile computing, pervasive computing,

Interaction models are more concrete in
scribing the interaction style and technique
an interaction paradigm. Interaction model
e.g. WIMP or direct manipulation interactio

del, pen computing interaction model etc. |

0s&&ptual level, conscious problem solving. In cogni-

iNGiye science sometimes the two levels are called

_ _ g, Mbigy,hsymbolic and symbolic information processing
uitous computing, and wearable computing.

regarding the style of the explaining modsls. Reall
deusable user interfaces might only be gained by

vithsiccessful solutions at both levels. Studying real
s atdord examples suggests that it is much more diffi-
h meult to get good designs at the higher conceptual

ntdgvel even if there are examples for utilizing poor

face metaphors are analogies between elemerf Vviolating the perceptional level design consid-

of interaction models and real world entities

Interface metaphors are based on conce
models that combine familiar knowledge

__ | Cognitive
processor
STM
LTM
Wisual ! Perceptual
buffer processor

Sensori s
f Motors. )

erations. The traditional HCI models in the context
of the Human Information Processor Model can be

ptudken in Figure 3-2.

with

Information processing
madels

Perception and
behavior models

Activity based modeals

Figure 3-2. Human Information Processing &ud ougteling
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User centered system design is evolved by fo
on how to translate the designer's conceptual
(the design model) to a system image which b
interaction results the appropriate mental mo
the user. This basic model was further exten
incorporate the actual task in the system. By
sidering the work task diverse mental mode
involved in the interpretation of the situatilbn.
be important that the designer's and the U
conceptual and mental models of the work m
consistent. So the work and task models my
corporate not only in the HCI field traditiona
and task models but domain models as well
man suggested another approach called a
centered design [16]. The difference is tha
focus is relocated from the user's cogniie® a
to the task as a whole including the effectg of
the actual computing device and interface. A
centered design mandates the interactive
proach.

The multidisciplinarity of HCI has lead the
to fall into three classes: human perceptions
motor behavior models, human information fo

and processing models with the inclusion of ta

descriptions and finally there are activity-I
models. While the previous ones have sound
retical background and directly applicablases
design guidelines the latter have minimal &heo|
grounding but proposed procedural lists of d
activities and design checklists [6]. As wg fol

stated these lists are popular in the desig

community and completed with domain cons

and best practices form the base of many UINISs

Design artifacts can be coupled with theor
concepts and methods in different ways. Ecol
science can be used in HCI to describe the

sions and causal relationships embodied in H

artifacts. The main principle behind it is thg
systems in natural and social world have evol
exploit environmental regularities. This ajgpro
well developed in perceptual psychology. A
science can integrate description and under;
ing with design and development. It is an app
that connects the development of knowledge
application of it. It is motivated by that assun
that making interventions in a system is a

paicy

cusiRgst-production evaluations generate the discus-
moden of different level design features andlpotenti
y usemsequences of changes at different cognitive
dellefels. It is not necessarily easy to separate the
leddoope and applicability in MDA style manner. The
coreal "ecology" of HCI design is based on both the
s acentext of use and the context of system develop-
It ment. The first is given as practices, cortdtraints
serthe workplace or application setting. The second is
st geven by the development environment and tech-
st inelogies. General theories of interaction lead to
usitameworks incorporating the configuration of in-
Nder-actors, the capabilities and requiremeats on th
Ctivibapabilities of individual inter-actors and finally
, thlynamic control and coordination of interjfactors [2
pilit The last component of interactions characterizes
usithe system behavior in time i.e. defines a behavior
ctivitgjectory. This trajectory can be decomposed in a
apvay, which is compatible with the granulauety of ti
considering the levels of cognitive processes.

ories _ N
| ahgteraction models must capture the significant
Fagil@riations of trajectories as state changes of the
mteraction. Psychological systems (interaeting cog
asdytive subsystems) can be decomposed along the
thdialectories. The trajectory can be divideg-into se
Jits Ments or phases. These segments approximate a
retistate of the activity among the inter-actors over a
esi@ppropriate period of time. Each segment can have
mefifferent characterization as different sets of con
nejtraints. Attributes of configurations canete treat
rairfts variables. This trajectory model is more general
1ssthan the traditional step-by-step task anatysis usu
et.Call)y conducted in HCI research. This approach when
-8 Innected to a suitable model of the underlying
Ognitive subsystems can therefore be a schema
r generic macro-theory of interactions.dnteracti

P jectory modeling is depicted in Figure 3-3.

ed to 1ask models always have played important role
Lchifi user interface design and development. Task
 ctigipecifications are the common tools for specialists
Ltanjgvolved in user interface design at diffetent leve
roathere are recognized notations used in the design
to tREPCESs by developers, designers, psychologists
pti and domain experts.

good

de

method for understanding them.
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The most important features that such notg
must support are the following:

hierarchical logical structure which goes b4
GOMS style models allowing different ab
tion levels and refinement in the design prg
precise expression of complex relationsh
the interacting components, and expressi
temporal relationships.

‘ Interaction phase n

[ Interaction phase 3

Configuration 1

a Interaction phase 2
E [ Interaction phase 1 )
E

- DHDH

; (a

ki

i [

[T

Fa

il

=

Figure 3-3. Interaction trajectory modeling

A task model defines how the user can reach
in the specified application environment, i
specifies the temporal and semantic requirel

indicated by the task. It must specify thertask h

archy, the task types, the objects involved i
rying out the task, the steps or actions aadster
required to complete the task. Actions are a
ated with objects. Objects can be either perce
object for the users at the user interface ®r c
hidden beneath the surface. Perceivable ol
form the so-called surface structure of the
software architecture. These objects are cont
in interaction models. Other objects are int
objects. They do not have necessarily mani
tions at the user interface but their innerswo
and state changes must be considered in th¢
completion [8].

The tasks can be considered as user tasks
formed cognitively or physically entirely ley,the
application tasks executed by the systems
interaction tasks performed by user interac
with the system. Abstract tasks require cor
actions and are built of the former task types

itiorterface architectures or surface level architecture

of the system. Using a formal system to describe
ok 8sk models enables the application of user inter-
Liraddce design pattern templates.

cess, User interface modeling must face with some

ip Serious problems. HCI science has developed spe-

hn &fal modeling approaches. There exist special no-
tational systems for discussions and analysis, but
there is a lack of powerful compatible formalisms f
automatic transformations and final code genera-
tion. Graphic formalisms would be welcome as a
good communication medium supporting design
activities.

Notational systems currently used by user inter-
face 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 mowgtof a cr
than an engineering discipline. It is subghibin fa
N C')sglcial acceptance and technical considerations [5].
e.g it Some highly interactive application areas such
merfls Web-application development created their own
idormalisms for design. The problem e. g. with infor
| cdpation architecture formalisms, which are used in
ot Web-application development, is that the surface
Lsosfructure seen at the user interface and deep struc
ivalre ruled by architectural tactics are noeseparat
Ln g he overall interactivity patterns developed by in-
hie rmation architecture are manifested as de facto

givéjiandard web presentation frameworks [19].

ained
ernRutting Parts Together

rEiflt\é}&:ientific HCI studies of diversified soci@ltechnic

\ tag osystems followed a development-interested path.
i is resulted an effectively boundless domain that
was tried to be covered by either narrow stope loca
> P&heories with strong constraints and by general

USengineering methods with the limitations of being
angdo apparent or shallow. The theoretical diversity
toNSads to different representations, which is anothe

NPI®5rrier to development and adoption [2]. b the vit

- F®roblem is how to connect or fit the different scie

mal task models can be transformed into usg

€I fific semantics and their analysis models together

SEFBIS Journal 2008. No. 3.
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a coherent way. There is a need to move fron|
micro-theories to unified theories and explana
Abstraction is essential to form the logic b
such generalized models. The MDA style apq
might structure theories into common levels
way, which can promote some compatible joir
them.

1 lodddability was assumed to be primarily connected to
itiomsformation presentation, thus architectures, which
ehirgkparated the information presentation from the
roaapplication, were created. This solution increases
in the modifiability and leads to better usalaility cyc
ingvaé refine the architectural tactics leadingitg usab
benefits two classes can be identified: run-time

If we consider the user interface design of ef@ctics and design-time tactics [3]. Run-tasie tacti

gineering activity in the frame of MDA the
important question is whether MDA requires
HCI modeling styles to model systems in
pendent slices or levels. Is it possible inghis
to create interface specifications as diffelent
models? How the usual design process ing
modeling levels can be related to the MDA le

Model based system development provide

tools for an effective architecture driven develo

ment. In architecture driven developmer
top-down approach is used to achieve the gg
the organization, development process and
ness processes. System design must result
architecture, which makes possible to implg

mosgn be further classified into support ofiaser init
ndiye and support of system initiative tactiost Supp
ind@f user initiative means e.g. cancel, undo and com-
ke mand aggregation. System initiative tactics are
leyihose that identify the models the system uses to
ucdlenerate appropriate response. Design-time tactics
els@S stated before provide better modifiability re-
s tﬁ:buested by usability issues. The most widely used
E[chitectural pattern here is the Model-View Con-
r

t oller pattern.

als of Software architecture is formed by the embed-
busied software engineering mechanisms. The most
in Amportant mechanisms concerning usability are the
meapplication of separation and the reliance on mod-

the required functionality in the context pf

ualigls [4]. Design can encapsulate functionafity; it c

attributes such as performance, availability, s¢cuseparate data from views, data from commands and
and usability, the latter with increasing iraporftan@uthoring from execution. Separation is the key of

[13]. As usability is the main driving facéor i

tgmodifiability. Models provide predictions of behavi

design of user interfaces it is important to unddRr system initiative. Focusing on usabilisk the ta

stand the relationship between usability and
ware architecture. Figure 3-4. shows the arg
ture creation process.

Quality Attributes

-
|
!

Usability |

1

N ( S*,fst_em )
Design

Architecture

Functionality

Application

Figure 3-4. Software architecture creatior

soffiodels give context for assistance, user models

hitderovide aspect specific to a user, while system mo-
dels describe system feedback and response
scheduling. It is clear that there is a strawg conn
tion between aspects of usability and software ar-
chitecture. General or specific scenarios with us-
ability benefits define architecturally semsitive a
chitectural patterns [8]. To implement these patter
developers must understand the quality attributes
the pattern provide and its impact on the total sys
tem quality. The most problematic is the case when
the usability patterns impact the deep structure of
the application i.e. the user interface mechanism i
not easily encapsulated at one level of am@hitectur
or software engineering mechanism hierarchy.

It might be difficult to apply usability improve-
ments after the majority of a system has been im-
plemented. In other words the user interface design
solutions are architecture-sensitive. Restructuring

the system late in its life cycle is usualiyiyelyhib
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expensive. The question is: Is there any autgmakarthermore standardized formal modeling lan-
model translation solution that transforms the duages and model transformation languages must
requirements to software architectures and thenempress the models and transformation rules [21]. T
working software and even that influences usabilggidress the problems of developing multitarget user
effectively? The required solution for theldeal|womterfaces the Cameleon reference framework was
application of the MDA approach would incorporatéroduced [12]. It follows a model-based approach
a complex transformation pipeline. Conceptually tand defines the development steps for multi-context
pipeline can transform high level PIMs expressedimieractive applications. Cameleon framework is
system modeling style i. e. conceptual domain copresented in Figure 3-5.

ponents, cognitive rules via an automatic transfor-

mation mechanism with design heuristics, design

patterns and final user interface platforrm¢anstrai

Context of Use 1 Context of Use 2
Task & Concepts | | _| . _,| Task& Concepts
' A Y 4
Abstract Ul - L. - Abstract U
v A v 4
Concrete Ul i Bl Concrete Ul
Reificationy 4 pbstraction v i
Final Ul e o Tnwpen Final Ul
Translation

Figure 3-5. The Cameleon framework

The levels specified for modeling the usee interfathe levels of the modeling taxonomies as dimen-
and its interaction objects can be easily mappedgimns. HCI models define cognition levels and dif-
the MDA principles. For the framework a bunch fefent time scale models. The models behind soft-
tools were developed to support model creatign, tware development environments separate presen-
representation of models and providing transforntation or surface structure from application logic
tion mechanisms to translate them between the ateep structure to create an appropriate akehitectur
straction levels or between contexts. To usg théhis modeling space is depicted in Figure 3-6.
framework a suitable user interface definitiop la~
guage is required. For this purpose UsiXML |s d
fined. UsiXML provides all the constructs necgss:
to represent the task and domain model, the differ
level user interface models and the transformati

Development abstraction levels
(MDA separation)

A

Architecture driven levels

i (Structural components)

rules all in XML. There exist mainly Java bsised toc R
which allow graphical manipulation of the mod W 5
descriptions. P
. PSM 0{@@@
If we want to answer the question of gener: S

> HCI/Cognitive levels
Granulation in time

applicability of the MDA approach to user int¢rfa
engineering the design space spanned by differe
theoretical and practical modeling must be cpnsid- . _ _ ) _
ered. A possible common space can be defined along'9ure 3-6. User interface modeling dimensions

Perception
behavior

Cognitive information
processing
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What is the relation between these modeling
and the MDA required modeling levels? Hoy
can this design space be clustered accordi
MDA separation levels?

The architecture driven levels can be €

lev@lee modeling level separation and data binding
v wadbues to user interface elements can be solved by
ng tbe application of multi-level Model-View-Controlle
design pattern. The application of this pattern has
asilgn additional benefit: the user interface ontegrati

structured into MDA levels. But the technology if§Sting can be more automated.

plied practical modeling might not be easily ma

There are application areas where the widely
modeling formalisms tie together different

components in a non-easily separable way. Such

area is information architecture, which is us¢
web application development. The same can

for HCI models. Here the models overlap morg

modeling levels too. Structuring the design sp
this way can make it possible to identify the aj
tion areas of MDA style modeling in interfag
velopment where it is viable and can be benef

The most important technology questions
when considering effective ways of the appli
of MDA approach to user interface design
connected to the standardization of high leve
interface or interaction modeling. It can be s
that special purpose transformation pipeline
be built and used from task modeling to pla
code generation. But there exist no standard
ways and formalisms, which can be applied
styles of interface modeling, and there iseno

modeling style which can aspire to become u

versal. The most advanced tools are for cor
user interface description supporting the gr
design. These tools can render the concretg
interface model to platform dependent code.

pped :
uséonclusions
IeVﬁ\lfter over-viewing the user interface design meth-

W fé‘ﬁology, practice and tools it can be stateal that t

RIDA approach might have some role in the arena. It
el\i not be universally applied but can be alvalid an
[ce eficial approach at special user interface re-

.duirements. The application will only be worth if
)pl'multiple applications for identical or ovemtdiffere
e dﬁfatforms can be generated by MDA tools. Incor-
C'alporating new target platforms require reconfigura-
odaibn or modification of the transformation set. The
Catigfhole MDA transformation pipeline concept must
allge implemented by user interface design tools.
| uskkernatively the internal representationseaf diffe
hovéfyle user interface or interaction modeleim a giv
5 C@hol must be able to be exchanged or shared with
tforfiher tools. Tools built around widespread open
natigindards must exist to support the end user con-
for altuction of transformation pipelines.
smg! To achieve our goal first of all standardized meta-
Models, representations and transformation en-
Cr€4es must be brought into the area. The initiative
AP %N come from industry, consortia, user interface
us&ésigner community or HCI academic field. Further
it is necessary to have interfaces to the delustry

A far more problematic part of the transformati@ficto standard development environments.

is the CIM and PIM to PSM transition. Espe

interesting is the connection between the cam

nents of the underlying domain model usuall
resented as data-containers and the elemel
the concrete user interface. Three types of d
bind must be identified: variable domain osbu

data, which is residing in databases, dataeabqut t
state of the system and interaction, anddiially| st
data [10]. The first and last type of data cdn

handled by early (design time) binding anc
sources can be part of the appropriate model
second type of binding requires runtime bindir]
system reflection. It can result a difficulbgno
task for intricate distributed systems.

cially According to my observations above there are
p8|bp|ication areas, which can benefit from-the appli
Y "€5tion of the MDA approach. These areas are multi-
s Blatform product lines with existing user interface
E"_ta thtforms where the business logic is the same over
PINCitferent platforms. Here the challenges come from
ppreciating platform constraints and theaapplicati
of platform dependent design patterns. The separa-
bt?on of abstract and concrete final user interfaces
SO results better testing and evaluation of inter
es. Benefiting applications can range from em-
9 afBdded software applications, consumer electronics
el products interfaces and automotive applications.

|t
5.
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After the review the elements of agile apptoachesctgives short description of some seléeted Ag
Methodologies (AMs). Because of the heterofyagdéynmethodologies, their comparison according t
criteria is done. The first criterion reviewlsithe of methodology in which project managesedrinis
developing information systems. The secondstrdersoif the processes, defined by methooedogy, ¢
appropriate phase of the life cycle. The tast shtavs if methodology initiates the ulsearfdstalols in

the life cycle phases of developing inform&gios. dymally, after the short descriptionigieprarc
concepts of structural and object-oriented a@mtetbprpaper compares, according to the ketg eieme
development, these methodologies with agildegethodo

success of development depends on the project
team only, i.e. there is no good software without

prpblemgood “players”. These good players are not only
of contemporary and fast development of informa-the first-class planning engineers and program-

tion SyStemS. The dominant idea is that dey e|0p- mers but also the persons with average knowl-

ment teams can be more efficient in realizing edge and capable to work in the team. Commu-
changes if the time can be shortened and the|costspication and interaction in the team are more

The Review of the Agile Approach

The agile approach has faced to the basic pr

of changes of information between the pe
participating in development can be lowered
must be done in the way that will shorten the
limit as the decision is made by the inform
about the consequence of the decision. The
and primary values of the agile approach:

— Individuality and interaction versus stan
processes and tools: The previous approg
in developing information systems paid attg

SONS important factors for success than the tdlent itsel
That The team with average knowledge workers has
 ime petter hope of success than the team consisting
ation of persons of above average knowledge but who
basic gre not capable to work in the team. Development
tools, according to the agile approach, have big
dard importance for the success of the project, but the
ches abundance of tools is as negative as the shortage
intion Of them. This approach also suggests the use of

bants free tools, not purchasing the license of the
ment. hewest and the most expensive CASE products.
t the Taking up better tools is to be done when the

to the processes, considering all the partici
in the replaceable components of develop
However, the agile approach means tha
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cheapest and used ones do not satisfy the |
of development.

needs rough, approximate plan for several months and
a simplified plan for the time after that. Namely,

Practical software versus voluminous docu- tasks for several weeks must be well known, for

menttations: The followers of the agile app

toach the next several months only rough. As for tasks

think that voluminous documentation is ufnec- Of ideas after a year, we should vaguely catch

essary and it makes negative effects. Ther
to their opinions, it is better to spend tim
carry out the program code. In fact, the cg
not the means of communications, but g
mentation should be rationalized for the neg
decision-making and for training new men|
of the team. Short, rational documents d(
limit their training because, to the agile
proach, it is done in cooperation and withi

framework of the team. The new mempers
gradually become parts of the future teams by

interaction with the old members of the tea

sfore, them in sight.

e 14| these cited values can be realized through the
de {8llowing twelve principles, contained in the Agile

OCUManifesto:
bds of

bers

D not

ap-
the

Satisfaction of users has the highest priority by
an early and frequent delivery of usable soft-
ware. Its use in the earliest phases of devel-
opment and its frequent distribution bring sev-
eral 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

Cooperation with users versus contracting [party
relationship: The agile approach means the ac-
tive and constant participation of users in the
development team, during not only the identifi-
cation and expressing their requirements) The

use the realized solution very early if they ap-
praise that the built functionality is proper and
enough or just to look at it and require its furthe
changes.

Changes of requirements are always welcome,

periodical participation in development leads fo
the failure and low quality in realizing the p
of information system. To make the projec
cessful, the authors of agile methodologies
the whole procedure and the time of dev

ment on the frequent contacts with their ysers
who give initial or recurring information.| Ac

cording to their opinion, such a relationsH
better than a contracting relationship wher

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.

rojec
suc-
base
elop-

ip is
e the Deliver frequently usable solutions to the user, in

cooperation of contracting and polarized patfties is intervals from several weeks to several months,

explicitly cited.
Change adapting versus keeping up with
plans: The capability for frequent reactio
changes represents the decisive compone|
success or failure of the project. The agil
proach suggests that we should pay attent
carrying out the projects. They should be fl¢
and adaptable to changes because the ¢
tions of project development cannot be pre(
for the far future. The business environmg
changing constantly, as well as the users {
selves who change their requirements in rej
to the system that is functioning. The stratg
planning, as it is suggested, means a def

giving preference to shorter periods. The basic
the aim is to deliver solutions earlier and oftener. By
n on these short intervals, we get frequent recurring
nt for information from the user based on which, if
b gap- hecessary, we could correct mistakes of the de-
on to livered solutions. Not all deliveries, unsil the la
bxible one, contain documentations.

IF€C- Users and planning engineers work together
licted oyery day until the end of the project. To have an
N IS agile project, there must be important and fre-
he_m- quent interactions between users, development
lation eams and all the other interested parties in

9y of gevelopment.
ailed

is a

plan for the first several project weeks. If
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— Motivated individuals have to work and pefformn The base of development is simplicity, i.e. the
tasks in the project. It is necessary to provide capability to maximize work that is not to be
them appropriate support, working environment done. The agile approach insists on implemen-
and they must have confidence among them- tation of only agreed characteristics. The pre-
selves that the work will be done in time. Special diction of future problems is not its characteristi

characteristics what individuals must have¢ are but solving the current problems. The basic idea
kindness, communicativeness and talent. In the is to perform work, to look for a simple and

agile approach, the participants of develop
represent the most important factor of suc
All the other factors as processes, stand
the environment and management are of
ondary significance and they can be al\
changed during the development. In addit
some activities or methodological steps
velopment represent the obstacle in realizin
tasks, they can be changed.

The criterion of advancing in the project i
degree of software usability. The progress
agile project in developing information syg
is measured by the quantity of software solt
that are used, not based on the phase o
velopment of the project, the quantity of
written code, quantity of created document
and similar.

The agile process supports the sustainabl
velopment. According to the agile approac
development team must keep lasting and
stant strength and speed in development
tired and stressed staff is not desirable ir
project because they do not attain good re
Therefore, all the participants in the project
must have reasonable working engagemer
enables them to remain constantly empl
and calm. The agile team independently d
mines its tempo, taking into consideration

spend the tomorrow’s energy in order to g
day more.

Constant orientation to technical perfection a

good design increases agility. If the syster
sign is concise and well settled, it is easi

gation of the planning engineers is to give
designs and to consider and update them ¢
the whole development.

er to
change it so it also increases agility. The|obli-

ment qualitative solution in order to change and adapt
cess. it when the problem appears.
ards
sec
vays
on, if
de-
g the

=* The best architecture, requirements and designs
~ bring to the self-organizing team. Responsibili-
ties 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
5 the architecture, requirements or testing, but the
pf the whole team bears them.
tems
itions
[ de-
the
ation,

The way of realization of better efficiency is
controlled in regular time intervals, and accord-
ing to it, the behavior is adapted. The develop-
ment team meets regularly to analyze and dis-
cuss the work of every member of the team, with
a view of increasing his or her agility. Therefore,
b de- its organization, rules, conversation, connec-
N, the tions change periodically in order to keep agility.

con-
ThEhe term agile is selected by the group of persons

1 theith great experience in developing information sys
sulttems. The starting suppositions were that #se proce
tea@h developing software and information systems is
t thaecessary to the turbulent business and teahnologic
pye@nvironments, the process that initiates chdnges an
eteguickly responds them. In the same time, tlse proces
not tBust include responsible participants and dheir goo
o térganization. Special attention is paid tamarticip
their talents, skills and capabilities. Orien{zdion
ri[a:ipants is the most important characterigkc of a

ethodologies. The complete process of develop-
ent is adapted to individuals.

In agile development teams, competencies of in-
godﬂviduals represent the critical factor of ébe proj
uriﬁélccessfulness. To agile methodologies, if the indi
viduals in the project are of high qualitgytioam th
realize the expected goal by any applied process of

—4

nd?ﬁ

development. In contrast, there is no process of de
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velopment that can replace their incompeteace
same time, the lack of the user’s support gan
destroy the project of development, as thetiead
support can prevent the end of the project.

Although formal methodologies did not ng
the capabilities of individuals, they still redinsi
them in the other way, as well as they deve
them in the other way. Strict and standar
processes, known and previously applied me
ologies of development, were designed to
dardize and adapt individuals according to tl
ganization of the process, while agile procg
emphasize unique capabilities of individualg
teams. Namely, processes cannot bridge the
of competence of individuals. Teams are sel
nized, with intensive communications in the f
work and out of the organized limits. They ca
mediately change their structure in order to ac
changes.

Description of Best-Known AMs

Agility means that the team has a mutual ain
tual confidence and respect, mutual and

treatment in decision-making and the capability

solve all ambiguities. The agile team working
framework of the rigid organization has diffic
as any individual working in the rigid tease In
teams, cooperation is dominant at all the ley
management. It is not important who makes
sions, but cooperation and providing informat
decision-making. The persons of different ca
ties, skills and talents take part in the (rojg
development, the persons that work in the

physical environment and who respect the @

izational culture. Persons, the environment arf

culture are in a strict interrelation.
The agile approach and agile methodologig

not appropriate for every situation in developme

The intrusion of agile principles into the
ess-oriented and non-cooperative organizg
does not have success. The intrusion of excey
changeable process to calm and cool teams
to the team disintegration. In addition, agdile

opment is difficulty if it is carried out iantise te

with a great number of members. In the agi
velopment, the teams with nine members shq

In most success. The agile development was suc-
eagikessful in extreme, complex projects and the pro-
bugects with many changes. The environment where

this approach reaches the best results is the or-
g|egganizational culture oriented to people and coop-
gde eration.

Op%h'uong the most known and the most frequent ap-

jirz]eigiied agile methodologies are:
:t oda-

= Extreme programming (XP),
— Scrum,

ne or
Crystal Methods,

PSSES

L ang FPD (Feature-driven development),
lacksPSPM  (Dynamic ~ Systems  Development
forga- Method),

rame-
AN im-
aptExtreme 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 per-
formances of the system and to reject the majority
’fas  safety systems present in the other methodolo-
qies. The XP methodology consists of several rules
'Y X3d a small number of procedures easy and simple
int : : :
10 Use: Th_e software is developed by iteration,
theusualllly lasting two.weeks, when the users’ st_or!es
b € implemented, i.e. the software characteristics
{Rat are mutually formulated by the futuredisers an

decCi- . )
lanning engineers.
on% g eng

habili- The basis of XP is the cooperation with users

ct @nhd the strong feedback; therefore, users are in-
clo&uded in planning and the whole development. The
rgaser orients the whole development team and the
w 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

d testing-led development in order to get the

hro lH_l(;]h-.quality code. XP.is a combina.tion. of simple
i ractice that emphasizes communication, team-
t

ASD (Adaptive Software Development),
Lean development and some others.

sa

'igﬁ(irk, requirements of the user and his/her satis-

earfig tion. According to the creator of this mgyhodolo

evlg cycle includes the following phases: from re-
%earch, planning and iteration to distribution, pro

e d%gction, maintenance and abandonment.

w the

)
D
I
il
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Scrumis an agile methodology developed by
Schwaber and Jeff Sutherland with the late
eration of Mike Beedle. Scrum provides the f
work for project management and aims to ad
work productivity of small teams to 10 membe
were previously limited by hard and the
ess-oriented methodologies. The Scrum mg
ology neither requires the use nor provides sj
techniques fro software developing. Instead,
guires some management capabilities of the
members. The process of information syster
velopment is structured into three phases:;, prg
development and post-play.

The development activities of this method
are characterized, before all, by the actiity
fining the Product Backlog List) that inclies
identified user’s requirements disregarding i
derive from the user, manager or the softwa
gineer. This list constantly changes and upda
new and detailed items. Besides, the syster
velopment is done in Sprint that represent
interactive cycle during which the system fun
ality is advanced. Every Sprint includes al
phases of the life cycle of information syster
velopment, where its average phase of dey
ment lasts from one to four weeks. After ¢
Sprint, the demonstration of functionality is
the attained results are checked and new tag
the next cycle of Sprint are defined based g
changes in the environment.

Crystal MethodsThe creator of the family

crystal methodologies is Alistair Cockburn
gave the names of some methodologies bas
colors the crystal emits (crystal clear, yelloy
ange, brown, blue and violet). Instead to the

KeiThe participants of development and their collabo-
coomation and cooperation in the project are sisthe ba
ramef- this methodology. For every project, this meth-
vanodology finds the simplest and the most compact
'S tleambination of characteristics of the team and the
prog@rocess. As every team has the different set of
thodapabilities and skills, the appropriate process of
pecifievelopment should be applied to it. What process
it redll be applied depends on the size of the team and
teaime factors of criticism. The difficulty of some
n darethodology is designated by color. The darker the
-playplor, the more difficult the methodology is.

Feature Driven Developmenthe methodology
blogjeveloped by Jeff De Luca and Peter Coad. It is
pf ddeveloped for the needs of big projects of informa-
Al tion system development. The methodology in-

theyudes five processes for realizing the development
€ €ffobal model development, building list osfunction
IS BMnning according to functions, design aazording t
N dfmctions and building according to functions. The
ﬂ‘t%velopment is divided into small functional blocks
Clidlaving some value that are called Features. The
| the¥st three processes are performed in the succes-
N dgive line, while the last two repeat, i.e.tenable i
elofon. Most of time and efforts in realizingettte pro
FVEIY spent in the last two processes. The FDD meth-
fonggology includes the set of the "best procedures”.
ks fPhe creators of methodologies think that & they ar
n thdt new, their specific combination of five FDD

processes give a unique and specific approach to

hf €every project.

~

»]

Wh9SDM:s the methodology derived from the practice
ed @f the fast development of applications. The basic
V, Qblea of this methodology, created by Jennifer Sta-
Stapreton, is that, instead of determining tha-functio

dardized processes, these methodologies arfe Ogfity of information system and adapting the time

ented to the teams that are the carriers of inf
tion system development, communication be
the members of the team and their satisfactio
aim of these methodologies is to identify the
ponents important for the success of the ptoje
to provide the development team with en
strength and freedom to perform their job
amusing and creative way.

PIMand resources in order to reach the function, to
[WegBtermine the time and resources in order to adapt
N. Thee functionality of the system to them. Degterminin
COfffre time of delivery and limiting resources is to e
Ct a@blish the process that completely satisfies the
bugdliser's requirements.

N an 14 the philosophy of this methodology, noting

can be perfectly done at first attempt so the devel
opment of information systems should be consid-

ered as a research project. DSDM is a development

40

SEFBIS Journal 2008. No.3



Scientific Results — Methodologie

process that includes the following phases:
bility study, business study, iterative funci
modeling, iterative design, and building/imple
tation. These phases are not strictly defineg

they should not be performed. Every one has sev

eral key tasks that can be modified if nece
The first two are sequential and are done
while during the other three phases the dey
ment is iterative and incremental.

Comparison of Agile Methodologies

Having possibility to choose an appropriate
methodology it is good to know the compa
advantages in relation to all the available al
tives. The simplest way to make decisiontis t
by the analysis of reports generated and bas
the other experiences in their applications.

ever, researches show that there are not a ¢
number of such reports, connected to agile

feaserences, too. To compare them, the following cri-
ion&dria are the most often used in literature:
bmen-

L and Methodologies supporting activities of project

development management,
P >*="Methodologies supporting the phases of the
>sary: software life cycles,

PNCE | evel of concreteness/abstractness these ac-
elop- tivities have, on which these methodologies are
based and how they use some resources,

— Level of adaptability in the concrete situations of

applications,

agil_e Level of empirical foundation.
Fatiydgure 4-1. shows the graphic illustratioarof six ¢
ernpared methodologies according to the first three
h dsited criteria. Every methodology is represented in
od gige blocks. The upper block shows the volume of
Howctivity of project management that the observed
ritidgethodology includes. The middle block shows if
mette activities, defined by the methodologiecover t
e, tABpropriate phase of the life cycle. The Idwer bloc

odologies, in order to compare them. Therefo
need to compare them scientifically is eviden

. Apljows the level of concreteness of activities and

kind of comparing agile methodologies, without tf@sources of the methodology. The grey color on
ditional-formal methods, is extremely suscept|blethe graph expresses the presence, while the white
subjectivity. Introducing the quasiformal approachcolor represents the shortage of some features.
comparison, the problems caused by subjectiVity areAnalyzing this figure, we can conclude that agile
prevented, the problems appear with the non-fornmaéthodologies are focused on different phases and
approach. It is possible to establish the maasi-for activities of the life cycle in developing ioformat
method of comparison in many ways: systems. DSDM is the only one of all the compared
ethodologies, that supports all the activiges of

Describing conditionally ideal methodol

and then by comparing and evaluating th
lected methodologies relating to it.

Identifying the set of basic characteristic
duced from the set of known methodologie
then by comparing every methodology wit
identified set.

Sj;e cycle development. Some methodologies are
ocused more on the activities of project manage-
dnent (Scrum). Analyzing the completeness of
ﬁ:&)mpared methodologies, and taking into consid-
Hseration its vertical and horizontal dimengtoa, i.e.

completeness and representation of some phases,

d

we should emphasize that no one of these meth-
reydologies is too detailed or too precise.

O9Y- |n addition, the activities of project management,
0 N¥%ioviding the tasks in the development to be de-
[atNRloped regularly, are differently represented in
some methodologies. FDD is a methodology that
Some of agile methodologies have been concise&lgmpletely supports project management, while X,
represented in the previous text. A general cpnchs the most often used methodology of the agile
sion is that they are based on the same or ajiﬁmilehavelopment, gives only partial support. hrgselecti

Formulating a priory hypothesis about th
quirements connected to the methodo
Then, it is necessary to test the formulate
pothesis by practical evidence from compa
methodologies.

concepts; still the methods used are very.differemethodologies, the number of the development
Therefore, there are similarities and sigrifficant deam represents one of the basic criteria. Some
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methodologies (XP, Scrum) are focused on

teams, less than ten members. The other me

smathmpared methodologies, we can conclude that
pthodSDM is different from the others, and sopt lines

ologies (Crystal, FDD, and DSDM) plan bjggénto less agile methodologies.

development teams. Of course, bigger develo

pment

teams increase the need to documentation] this
makes methodology less agile. Considering the
Adaptive Software Development
Crystal Family of Methodolopgies
Dynamic Development Metaad
Extreme Programming S: Project Management
Process
Feature Driven Development Practicies/Activities
Scrum
4(2 [ -~ %
C O — c 0 Q
a5 L= c o o 2 2 < 2
@ -2 S 8 ) c »n T = I =
8= G O g = 2 S (S ISR
85 = A 8 = oF @ 3= o
Q [
& (% D £ U>)\ < (%\

Figure 4-1. Comparison of agile methodologies

At last, we should emphasize that abstraciness with integration and testing in the later phases of

prevails in the majority of agile methodotogies, |.
there are no instructions for their use wild datail

development and with the high level of risk) and
iterative approach (the approach oriented to the

explanations of practice and activities that should risk minimization, with continual integration and
be taken, as well as there are no explanations howtesting and with development in the rows of it-

the tasks are performed. Just some methodo
and in some phases give detailed instructens

methodologies can be compared in many mo

ways. One of the possible referential framewo

comparison is to establish four potential quad

based on the following characteristics set 0
coordinate axes:

tation is represented on the horizontal axi
well as the existence of formalities in the
served methodology. i.e. the existence of
pletely defined instructions and rules;

Sequential/lterative appro@hbk: relationship
of the sequential approach (linear apprd

Level of documentatibime level of documen

ogieserations) is represented on the vertical axis.

Ag1Jhe analysis of the preciously described character-
K tics of compared agile methodologies placed into
IS {Re referent framework draws a conclusion that the
ran ajority of illustrated methodologies areiml the th
& tQﬁjadrant. All the methodologies, found in the third
guadrant, use the iterative approach in development
They suggest a minimal use of documentation and
S, d@ermality, and therefore, they are ideal fam using
olsmall and non-complex projects. They are the fol-
conmwing methodologies: Agile Software Development,
Crystal Family of Methodologies, Dynamic Systems
Development Method, Extreme Programming, Fea-
aCHyre-Driven Development iScrum.
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Traditional Methodologies Agile and Traditional Methodologies

To the end of theh2f@ntury, two basic groups of To compare agile methodologies with traditional
methodologies were used, with more or less [intepres, it is necessary to emphasize that a number of
sity, in developing information systems — ktryctuiteria can be defined, depending on the set goal.
and object methodologies. The structural apgroa€his work points to some criteria only and gives
and all structural methodologies are characterizetiort comments on them that can be the subject of
by the flow of in advances strictly defined devedpecial further researches.

opmental activities successively done from the |terative vs. waterfall: Agile methodologies, re-
identification of requirements, analyses, angl de- |ating to this criterion, are homogeneously and
signs to the implementation and maintenance. Theexclusively determined for the iterative devel-
limits of some activities and phases in developmentopment, while traditional methodologies are
are sharply set. Activities have strictly aefined i pased on the sequential development that is
pUtS and OutputS Whel’e the SUppOS|t|OnS (g re 3.||Z|n Only acceptable and normal

next activities are the results realized invihe pre
ous activities. The built information system {s the
consequence of all the activities defined in the se
lected methodology without exception. This a
proach has been mostly applied in practice [up to
now and with regard to this, the number of meth-
odologies being applied is still the most numerous
The sequential flows of activities is recognizable
with all methodologies because they bas cally phases and it cannot be violated. Processes
possess the model of the development life ¢ycle,

o . : : .~ [%.” 7’ must be documented and generally defined.
taking into consideration that in some moslification _ o _
of this model, the course of activities advandes by Reauirement Quality: Agile methodologies pay

introducing iterations between some activitiep. Ac-SPecial attention to the process of defining the
users’ requirements. Their quality decisively

tivities are done blindfolded in the definedsequen ) : ¢ _
determines the quality of the final solution of

with no remainder. -
The obiect h and obiect methodolbai development. Therefore, the concise and docu-
€ object approach and object methodoIpgIes o piay presentation of requirements is empha-

‘t‘)fl;:i_evtiloplng dl_nfor;rrl]atthn sys:jemstﬁlre based 3? ttr?esized. Users can frequently see, analyze and
object” paradigm that IS USed In th€ course pt e ., mant the future solutions in the process of
bigger part of the life cycle. The evolut_mtnary pro development and even from the earliest phases.
ess represents the base of approaching anfd de- Permanent comments and changes of users’

}[{eloge? meth(?(fjfologltes tg:;t. Il?[r()\;'det."’li;i';.r;iccmnec'requirements are desirable because they con-
lon between aierent and distant activ n tribute to the higher quality of the software solu-

cycle ofhdevzloplllngt]han g}fortmatlcipl Zy|Stef:n; This tion. Traditional methodologies also insist on the
approach and a € object methodologies are 4, mented requirements, but without all de-

based on the iterative and incremental development, ., . Requirements are identified at the begin-

of mfortmatl?n Zytsr;[ems,hl.e. OIrI] t?e so.ftwa.ltre rdt(_avel ning of development and they change only ex-
zpmgtn r?a 'Zed roug sfma t'S epl.st’ |.te.5|thercl' |(]3n ceptionally. The user can give his comments not
ny neration ads a new tunctionaiity to the INfor- 1 the end of the developmental cycle, al-

mation system. By iteration the information system though the visible solution is available to him.
is added or incremented new system functionality or _ , .
the existing system functionality is rebuilt. — Knowledge Transfer: Agile methodologies in
transferring knowledge between the participants

during development suggest verbal and frequent
communications. All relevant information change

Workflow: Agile methodologies in the process of
development emphasize the mutual interactivity
and dependence of phases of design, imple-
~ mentation and testing, where they must be
competitive and iterative. The definitioreof all th
processes must be concise and easy to re-
"member. Traditional methodologies, however,
recommend a strict sequence of the cited
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in everyday and direct contact of the dev
ment team. The clear and legible source cq
the program solution is the basis of every
munication. So that all the participants ¢
understand the system and its functions,

tional methodologies require documentatio
should be done directly and immediately i
course of realizing some phases of dev
ment. If the generation of documentation i
provided timely, the whole process of deV
ment can be endangered.

Team Composition and Size: Agile methg
gies base their development on small and g
tive teams, easy changeable, having pel
with general knowledge with in advance dg
tasks and determined individual responsib
In traditional methodologies, developme
done by big and organized teams with spec
for some activities in the phases of develop

Planning and Monitoring: In realizing the &
ties of development, agile methodologies
the task lists at the beginning of develop
that is permanently kept during developn
Keeping up with the realization of develop
i.e. the performance of activities in the, iask

elop- tic. Success is delivering value for money. In con-
de of trast to this, traditional methodologies dial with
com- process of development as the process of making
ould the future solution, so it is advisable to make a
fradi- detailed plan of activities. Success is meeting the
N that initial predictions of cost and schedule.

nt

alorﬁegarding that traditional methodologies have been

'{esent for long in developing information systems,
S "Mis not necessary to emphasize the reasons for
eIOIPﬁeir name. However, it may be important to em-
phasize the reasons why agile methodologies are
dol@alled agile methodologies. They are methodolo-
Pelgies where software development is incremental
SON@mall software releases, with rapid cycles); coope
’f_'r‘Qﬁ'e (customers and developers working topether wit
litiegiose communication), straightforward (the method
't Igself is easy to learn and modify, well dogumented
'a“Sé}[ﬁd adaptive (able to make last moment changes).
ment.

ctiiReferences

make] Abrahamssona P., Warstab J., Siponenb M.,
ment  Ronkainena J. (2003). New Directions on Agile
nent.  Methods: A Comparative Analysis, IEEE

merng] Everette R. K. (2002). Agile Software Devel-
ISt opment Processes: A Different Approach to

done in order to see not only the advance

m
development but also to control the qual]t6y 98]

realized activities and their correction if ng
sary. Traditional methodologies, in perfon
planned activities, use the Gant diagrams
include, at the start, defined all the projec
tivities. They are also kept during the pr
realization, but they are controlled only fro
standpoint of performance. The quality of 4
ties not controlled during every phase of
opment.
Managing Change: Managing the changg
agile methodologies is necessary and it is
component of agility. Changes are necef
and we should not avoid them. In contrast t
traditional methodologies control the lev
changes and they require their minimizatio
Philosophy: The basic philosophy of agile
odologies is that the process of developm

considered as a creative process that can be

planned, but the detailed plan is always un

ntof Software Design, Software management
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Agile Methods, Khatovar Tehnology
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Pearson Education Center
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Supporting Requirement Specification Activities
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The problem of managing heterogeneous, divelsmging information to support custom information
system development activities is evident inulidmgodnle software development projects. Daalline
hard to meet, requirements are almost alwalysratteaaged and original plans are hardly tewepgut

in their original form. Most of these anomaligsrsteéhe fact that the flow of informatioprapedy
managed during software development activitiggh Aiformation is being retrieved and prbcesised,
entire process of measuring requirements isiverguggort in practice.
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Many software development methods supportthanchiagging characteristic of requirements, but th
practical application of these methods in ewerigdaynot easy. This situation creates anreasmin
problem during software development projeetdthé&d be handled. To manage time and cost overrun
project management needs to address two eaficdlhar first is the structured measuremauntesf req
ments. This enables the development team tdestorelyeprocess the information. Secondly, projec
management needs to manage the changing dmarafctegsirements and enables itself to lgffective
handle any alteration of the original requiremgrstsduring measurement phases, but alsoctiaing
development activities.

The ProMea software development methodologytkemtarndardized collection and management of
information for custom information system develdprttee ProMea software supporting the manageme
of the collected data and the direct formagpirements based on the collected informatitaxidibi
approach allows the development team to usangls@atlopment methodology as requirements can be
easily altered during any phase of developnfemiMBaemethodology and software are compi&@t with
9001:2001 quality management system.

— As the world of business requires an ever in-

_ | creasing speed from businesses, organizations

evident in the ever evolving theories and megthod- their core processes and not in developing them.
ologies supporting the design and implementation Thjs strategically loss of focus makes software

ologies had been developed to aid the engingering

activities of system developers, but the evepoftware science has tried to answer these chal-
changing technological landscape and the|evé§nges with several methodologies, approaches
increasing speed required to be competitive jn th@1d some applications implementing these), most

custom software market , which presents vast hiietably the agile family of methodologies,ebut as w
dles. The most important ones are the followihg: will see in sectiofiseories in Practar&M as a

. . " solution these all fall short of active, real-time
It is generally accepted, that during the last 1anagement of changing requirements.

years, the ngmber of t'echnologles req'uweq n- Experience shows, that the development of
creased radically. This creates a situation

where software developers can often lack thComplex, multi-platform, multi-module custom soft-

time needed to study any new technologies i\/S‘/are applications_ presents new challenges to de-

detail, witch makes software engineering|ev velopers and engineers a}llke. These challenge_s can

more 'uncertain ?{ot be hand_led in practice by preser_1t|y available
. " " implementations of these methodologies.

The ever increasing degree of competition

n the
custom software market creates a situgtion . .
where deadlines are ever harder to mee rgl-heones mTheory

quirements are less and less well defined in aff-anyone would like to finish a software dexelopme
vance and customers expect to spend les$ anstoject successfully, she/he would have torthoose a
less time with the definition and verificatipn efdequate software development model and method-
these. ology. There are enough well defined avagable tool

Introduction

=
«Q

The complexity of most computer program
programming languages is one of the uns
problems in software engineering [7]. As ap
tions add more and more functionality, mor
more code is required to perform these taskK

5 arfdr this, from the waterfall model througlo spiral t
plvéidcremental models and from structured to object
plicariented methodology depend on the type and com-
e amtexity of the problem, the range is widesptdiad [1]

S. of these models and methodologies have some kind
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of requirement phase or requirement analyfis. |
the methodologies contain the requirement d¢
tion, analysis, validation steps and the retgiire
check by the procurer, but how to do it?

The above-mentioned methodologies requ
ideal state that the requirements are full ang
sistent after the requirement analysis phase
means the requirements contain all demands
user or procurer. Consistent in this case m
there are no conflicting and cross-requireme
the description [2]. Usually the requiremeist ar]
phase of the methodologies and techniques
tains the following preconception in most cas{

scribe all of their demands fully and are al

interpret them for the information developlmerrllt’

group, company or person.
The procurers are able to choose correctly
the system developing alternatives offereg
the development group. They have the req
information about the full future system.
They suppose the client’s or procurer’s of
zation is one entity with one solid, uniform
ception.

The requirements having described now b
client’s or procurer’s representatives correg
with the future demands of end-user ant
ganization.
The organization and the scope of the projd
not change significantly all through the d
opment cycle (Summerville).

The requirements will not change after
summing-up of the requirements.

Theories in Practice

Most of the above mentioned methodologie
techniques declare that the requirements aft
survey of the demands are ready for softwal
sign. But the change of these requirements
not receive enough attention. The prototype L
spiral and incremental development model
risk-driven [3], these models superpose th
guirement analysis phases, but do not give g
on how one could efficiently use them in pdact
methodologies and models have require

They suppose, the procurers are able tq de

Jsuglimming-up and analysis phase, but do not support
pscripis work directly.
metn practice the huge software developing projects
are built up from smaller cooperative subprojects.
re ahis comes from the module-based aspect. The
comformation, demands and constraints come from
THR@ANY sources. In this case it is bound to happen th
of ta¥erlapping of business rules, misunderstood, mis-
eartganslating the information from the procurer, the
nts GRange in time of the demands, too much or too few
alyiformation from some sub area. That is why the
cofgquirements are hard to handle uniformly and in
hs. the full context.

_ There is an other problem in practice in contrast
e 18 theory. A huge software developing project could

n for a long time, often for more yearshiduring t
time the organization itself and the maintpeals of
froR{ganization of procurer will c_:hange and it could
q bl{)volve the change of the requirements [4].

uired Do not forget that usually the procurer is not a

person, not a uniform entity. The interests of the
garﬁuganization, the persons, and the sub organiza-
cofions are not identical certainly.

Therefore the descriptions of the requirements
y thdepend on the personal knowledge of the people
porvdho represent the organization, their knowledge
I omabout business rules and IT. It is common that the
sources of the demands are not the end-users, so
ct dbe end-users meet the final product justgn testin

evebr installation phase.

Difficulties are liable to occur when the user and
thehe developer communicate with each other. Without
the common, collective language a lot of misunder-
standings can happen, therefore the formal descrip-
tion of the requirements is not always equal to the
X r%"iginal user requirements. Often the user does not
5 ad
ve the proper tools for the control of tre correc

b th) | . _
erdlégss before the planning/design phase begins.

§§j§/| as asolution

P "’r‘?verview
dvi€he of the biggest problems facing custom-built
ce.software development nowadays is gathering in-

mef@rmation from clients as quickly, and aslgffective

11}

as possible to be competitive in an ever mgensifyi
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marketplace. To do this, software developers
to streamline their communication with their ¢

This can be achieved in 4 steps to eliminatg¢ b
tlenecks and streamline the founding process

behind custom information system develop
projects. These 4 steps are:

ne@roMea Methodology

lie

r:)jli_he main goal of ProMea methodology [5] is to
pport the definition of a requirement-network
me Fscription complete with version checking and
tracing capability to correspond with software im-
plementation. The methodology itself, can be ap-

— Collecting information: To achieve the streanpiied without any software tool, but the latk of su

lining of the information processes behind

Su@Bols creates a documentation overhead that needs

software development projects, first, a full reviey be addressed. The methodology emphasizes the

of the information collecting activities nee
be implemented. Although these softwarg
velopment projects are high-tech in naturg
fundamental processes behind them prese
very essence of the problems: informatig
mostly collected without any pre-defined 1
odology, or definition of activity.

— Structuring information: The other main prg
of custom software development projec
structuring the collected information in sy
way that enables the project organization
fectively categorize and manage the collg

s tgalidation, verification and communication between
» dehe client and the software developer. The building
, thef a common, collective language for the software
Nt thevelopment process is a must. In addition with the
PN 13bove mentioned goal of the ProMea methodology
neths close relation to agile software development
concept [6].

blem The ProMea methodology and software give

s iadditional recommendations for the quality assur-
ch ance of the software developer and are compliant
lo efvith ISO 9001:2001 quality management system.

2cted The main areas of the methodology seem to be

information. This change in perspective allowsiear, based on the observations and results of the

the requirement measurement process t
standardized and IT-supported.

— Managing information and change: Ena
standardization and IT support of the reg
ment measurement process allows for the §
management of the requirement measure)
process and the active management of any|
changes of requirement during developme
during support). This can be achieved in tk
with several development methodologies
spiral model and extreme programming
among the most obvious ones), but in reg
most of these models fail: the tools to prg
use these methodologies are missing in
instances.

— Potential benefits and uses: Managing the [
of information gathered during all of the pha
software development enables the develof

D bfesearch. The research focuses on early require-
ment analysis, categorization and validation in ad-
b"ngition to the efficient use of the communication
uiré&hannels in a complex developing environment.

active ProMea supports the software design processes
memtith monitoring tools that minimize the number of
lattepen, half-finished or forgotten requirements and
nt (tre risks connected to those. This is achibeed by t
neopyeation of check-lists to track changes in require
(theaents over time. It supports the continuing evalua-
argon of the solidity, the completeness andythe inte
| lifeity of all of the defined requirements. To achieve
perBuch a task, a software tool has to be created to
modtandle the large-scale information processes be-
hind the methodology.

ieces The tracking of measured requirements has to
Leslf continuous, the connection between the meas-
meHted requirements has to follow their respective

team to truly utilize the potential of moderr| sofources and the requirements have to be verified by

ware development models and methodolog

es their source of information, usually the @ient in
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 projed
to streamline the software design process
speed up implementation in most cases of ¢
software development tasks.

The main problem that needs to be addres;
not the resolution of conflicting requirement
the fact that these conflicts usually surfage (¢
implementation: the clients and the develog
team rarely receive enough information on
problems before implementation, thus the rec
effort (time and money) to fix the problem is
greater once implementation underway. Pro
ming resources are already committed to ¢
opment, increasing the cost — and human effq
development activities.

The basic preconception of the ProMea 1

odology is that a substantial part of the re
ments change during the course of measure

activities and during implementation as welll T
goal of the methodology is to manage the chang
requirements to enable tracking, checking| a

comparing of changes during the course of
ties.

This not only helps project management b
sides during development: software architectg

a better picture of their own measured requirement

and also have a standardized view of the big |
All changes in requirements can be tracke
fected requirements and functions can be
lighted and checked for verification.

The ProMea tool
Architecture from the technology point of view

ProMea is a multi tier application. On thelelier
it has two different presentation interfaces:

— A fat client that is an Eclipse based featurs
Java EE application one using Eclipse Graj
Modeling Framework for displaying visua
grams. It is specially designed for requirern
analysts aiding them in requirements neg

tions, analysis, specification and validation.

a highly visual tool combined with a struc
text editor for fast recording requirements.

— A thin client web application running in a

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

Istom
Web Browser

ProMEA

(" Application Client |
Java EE Client
Eclipse RCP
Java SE

Clients

sed
5, b
luril
me Web tier
the:
uir

Business logic
mu
gral
eve
-

Application Server

JBoss

Java SE
A

v

Database
ORACLE

Data tier

nett
Juire-

bment . ) .
r{ézn the server side ProMea is built on Java EE 5

et(-m:hnology. During development and testing JBoss

pplication Server is used as the Java EE con-
act'\tff‘-iner' The ProMea server is mainly an EJB/POJO
application exporting its functionality through web

srrvices. Fat client uses this interface to commu-
ok

I ate with.
Vi
As a data storage backend ProMea server uses

Y

”

hict racle 10g database, however, it uses JPA (Java
f ersistence API) technology to reach the data layer
Higﬁ@sulting 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
it s modules:

— The ProMea Repository is responsible for stor-
e rich ing, querying and versioning requirement ob-
phical jects providing a simple web service interface to
dia- its clients. In this meaning this module acts as
nents the application logic of the whole system.

Ot'a.—' The ProMea Expert System reflects the ProMea
It methodology. It allows defining rules and actions
fured which then guide and help the requirement en-

gineering process to flow the way as it is de-
web scribed by an expert. This module also runs in a
tool

browser. This client is mainly a reporting
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Java EE container publishing its functionality vi2ore features

web services.

calls the web service methods of both Prq

Repository and Expert System. This tool ¢

the following phases of requirements engi

ing:

- In negotiations it helps recording the
tomer’'s requirements, organizing them
business rules, constraints and functi
requirements and allows defining relatior
between them.

- During analysis it provides tools for visy
ing the requirement structure, displaying
effects of changing requirements.

- For documenting requirements it prov

sophisticated version management for §

the recorded requirements and their
tionships. With a template based docui

tation engine it helps the analyzer to ef

generate skeletons of memos or custd
requirements specifications.
- In the validation phase it gives support

covering anomalies in the requirement §

ture.

— The ProMea Information System display
ports and statistics from the information s
and provided by ProMea Repository.

— The ProMea Rights Management Syste
responsible to control the access to the fun
of the system.

? L S
ProMea ProMea Expert ProMea
Repository o System Information
T System

ProMea Designer

agement System
JBoss Server

Rights Management

System
Eclipse RCP

Q@ Web Service server side interface
Y Web Service client proxy

The ProMea Designer is a feature rich togl th

Version Management

6ne of the most important requirements of ProMea
)Me’lg to keep and track all the versions of requiremen
PVELitifacts that created during the requirement engi-
rleer[feering process. The implemented versioning
system follows the Copy-Modify-Merge versioning
cusmodel also used in SCMs like CVS or SVN. The
intpicture below shows how this model works:

pnal
1 |ProMea Repository

- A A” update A
’ i
| checkout commit____
i 7%—
k‘ »
A - A’ merge”™| A
commit

ProMea Designer (1)

fcheckout

ProMea Designer (2)

AN
A!!

Y

-

5 rdJsing such versioning model requirement engi-
torgddeers and analysts can use the system in a con-
current way while all the modifications remain con-
sistent in the system. It also allows retri¢king al

" 19ersions of requirements they made.

Ctons

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 stake-
holders 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 re-
guirement objects and their relationships.

During analysis: requirements can be managed
in more visual and graphical interfaces such as
forms, dialogs and diagrams maximizing effi-

ciency and user experience.
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Requirement structure visualization — Second, for analyzing requirements ProMea pro-

The visual tool allows the analyst to overseg the vides a graphical diagram of the logical require-
whole or part of the requirement structure. Using ment structure displaying dependencies and as-
this tool an analyst can uncover inconsistengy and sociations between different requirements ob-
track the effects of changes. Modeling errorg suchjects.

as independent requirements with no relationships

and circular references can also be traced. References

— First, requirements can be browsed in thetl ai ; <ciérend toil .
natural structure: organized by artifact type ] Ratffai M. (1.999,’) Informaciorendszer-fejlesztes,
Novadat Kiadod

such as sources of requirements, glossar . .

items, business rules etc. Organizing reduiré] ISomrpervHIe 1. (2002). Szoftverrendszerek fej-

ments this way helps easy finding hnd_. €SZtese, Panem, p. 131'.

post-editing thenil P y g [3] Boehm B.W. (1988). A spiral model of software
' development and enhancement, IEEE Com-

puter Society Press, Los Alamitos, CA, USA

ManagerBsRc-a?'llmanage _____ | T [4] Sommerville 1. (2002). Szoftverrendszerek fej-
e ARC Lo System availibiity lesztése, Panem, p. 103.
p e LT [5] The ProMea project is a local government
" Managers can add products co-funded R&D project of C.C.Soft Ltd.
|_to their own groups only [6] Scott A. (2002). Agile Modeling: Effective Prac-
T tices for eXtreme Programming and the Unified
Maximumalg-gr?)ducts — Process: Effective Pra_c_tices for EXtre_me Pro-
be added to a group gramming and the Unified Praimss Wiley
& Sons
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Nowadays, downsizing proceeded, user's cons@oudissial improved, and EUD became darsfe, it
not rare any more that a user designed a cosiemesrsd developed that. The other sidayghistiiad

the system design is with a system based goaie@uthat the operator maintain it suitaistlingly, a
user has to take charge of the maintenancgsiéthenssome cases. Especially in Japan, tidugh EU
taken seriously and increased, almost peojiliehavderstanding a user's role for maint€Eharefere,

the design method that can reflect these fasais®Tss roles on their needs is necessargpdhdep
scribes designs that include the user’s rofeanamee and operation, for the informatioresystam

ment of the Japanese university educatione

Frsd)ywe that environment by using the usnal desig

method. Furthermore, we propose the new desdyfonsstlving the limit and problems. Firzadblywe
the same environment by using our new methodi@@dtie suitability for Japanese inform#ios sys

environment.

Introduction

An information system doesn't work only in
puter systems based on the hardware anc
software, but it is activated by the interdbtiof
the humans [4]. A human in the system enviro
can be distinguished to an operator and a
Nowadays, downsizing proceeded, user's
sciousness and skill improved, and EUD (Enq
Development) became daily life, it is not rar

more that a user designed a computer system and

developed that. The other side, it is thoughbt th
system design is with a system based on thg
position that the operator maintain it suitably
cordingly, a user has to take charge of the

tenance of the system in some cases. Morgov

not only keeping a computer system but also

support and user's training is contained in the s

tem maintenance. Therefore, the design m

that can reflect these functions as user’'s roles

their needs is necessary.

Especially in Japan, though EUD is taken
ously and increased, people have little u

even if a system is working in the early stagjes of

operation, many maintenance troubles arise soon.
COMAnd if worst come to worst, that system stops being
' t"_’ﬁsed [6]. In such a social environment, the system
' Wesign which maintenance presumed is necessary
MeR that a user may develop a system suitably. Con-
US&retely, when all roles except for the rolgstirat a
COWust uses it are cleared, a system designer can de-
Usﬁén information system including maintenance of a
F al@¥mputer system.

at This paper describes designs that include the
. Suu§er’s role in maintenance and operation, for the

Rformation system environment of the Japanese
ﬁaiﬁpiversity education. First, we analyze that envi-

fonment by using SSADM (Structured System
use'%halysis and Design Methodology). And in that

{ystem environment, we clarify a limit of SSADM.
rthermore, we propose the new design method
r solving the limit and problems. Finally; we ana
i er the same environment by using our new
method and consider the suitability for Japanese

Ze'ihformation systems environment.
nder-

g

athcf

a)

standing in user's role for maintenance. As a

resul

52

SEFBIS Journal 2008. No.3.



Scientific Results — Methodologie

The SSADM Based System Design

We used SSADM as the general development
methodology [2],[1],[5]. SSADM is the ge er%ln
methodology being used for the English infor atiag

system development. SSADM doesn't onl
attention to the development of the compute

tems. It aims for appropriate relation betwegn tr&%
computer systems and the humans. Therefore,
select it because this methodology is suitladle for

analysis purpose and environment of this pa

SSADM is a methodology constituted wit
various description methods and the set of &
nique. DFD (Data Flow Diagram) plays an img
role in the analysis process of SSADM.

On the occasion of modeling, a system deg
analyzes it in order of “The current physical

evaluates these papers and determines a student's
record as the end of a term

For such activity, the teacher has to maintain
d keep a student's paper. If there are many stu-
nts, the work of a teacher will become difficult.
EWe analyze the class of a typical practice. That
Yass aims at making a student acquire fundamental
mputer literacy, and it is increasing in recent
\Q/’Sars at the Japanese university. A teacher of the
or classes teaches for about 300 students in total. In
" such environment, a teacher wants a information
k tr@stem to reduce the burdens of the administrative
teGsk of papers. The students want to confirm the
ortaifhmission of their papers.

ig
DF

—_———

“The current logical DFD”, “The requirement log

DFD” and “The requirement physical DFD *“

on the way of describing DFD in SSADM. Far t
reason, we specially pay attention to DFDs| T
system designer, concretely, describes the sysi
environment by DFDs in each process of SSA

and discusses about new system with a user.

The designer can identify the essential fungtiq

required for the system through this process
the way, there are some forms in the way ¢
scribing DFD. This paper uses DFD of S§
shown by Cutts [2].

In next section, we analyze the university
cation environment by using DFDs of SSADN
actual process of SSADM may go forward
backward repeatedly. This paper describes of
result of an analysis process in order to avo
coming complicated like a waterfall model.

The Details of the System Environment

In the class of a university, a student challg
about the subject assigned by the teacher
example, students check the student paper|

process mutually and discuss the theme. I} p
ticular, a student does various works with-the| pr

tical subject. That is the subject containing
nology and knowledge. Moreover, students p¢
activity which summarizes the new theme ¢

Attendance uoIE/\
The Student Papers \

Students list

Cancellation of a lecture ~Scorecard

a

Svllabus
management
system

o]
f
Al

eq
(.
2

ly
d

Students

Attendance wote,”
The Student Papers

Conce Syllabus,”
Score Card

-

————

Figure 6-1. The document flow

We analyzed the result of hearing investigation, in
tder to determine the boundary of a system de-
%fgn. The dotted line in Figure 6-1. represents the
of l?oundary. The diagram reveals that the humans
Yhvolved about the student papers are “Teacher”,

a‘%tudents", “Office Staff” and “Assistant.”
tech-

brform
ener-

ng

ated based on the previous paper. A teg

cher
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Logical DFD mapped from Physical DFD

Figure 6-3./1 shows the result of that we anglyz g

the inside of the boundary of the system design

the Figure 6-1. This is called “The current physi

DFD” in SSADM. The role of an assistant

On the other hand, “M2” is the place where the
dent papers are stored temporarily. After the
(?adline, all of the paper in “M2” is delitieeed to

Jgacher.
is a Next, we make “The Current Logical DFD” from

teacher's support. The function of an assistant i§he Current Physical DFD” using the logicalization
only a part of a teacher's fundamentally. Therefordethod of SSADM. Figure 6-3./2 shows “The Cur-
an assistant is treated as the same of a teacherf@nt Logical DFD.” Two data stores in “The Current
the analysis. Moreover, Figure 6-3./1 revealgd ekbysical DFD” can be integrated as a place to keep
istence of “M1” and “M2.” “M1” is a place wHeretl€ student papers. Thereby, “Office Staffeof Figu
teacher accumulates the students’ papers at his/fe8-/1 is deleted. We clarified activity indipensa

office or home.

to this system environment. That is the delivery of
the paper between “Teacher” and “Student.”

Canfirm

\ Contents

|

1 | Confirm and Mark

A teacher confirms and marks
the student papars.

The Studdnt Contents
FPapers

|M1 | The Student Papers

The Student
Papzrs

Papers

|M2 | Papers keeping box

/Manage me nt

The Stu
Papers

The Student

Caonfirm
Contents

Canfirm and Mark

Canfirm Contents

| Papers

The Student
Papers

Present

3 | Manage 2 | Present

A student present
a student papar.

University Office makes
papres keeping box.

The Student
FPap=rs

Manage ment

The Student
Papers

< Students

S e

Figure 6-3./1. The current physical DFD

Figure6-3./2 The current logical |
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Table 6-1. The list of requirements and problem&equirement Physical DFD” from Logical DFD”

Requirements and Problems Propose

Management of the student papers is
1 | serious. Much time is required to cdkeather
the student papers.

We have to collect a lot of papers|or the
other media (CD, FD) as the student

2 | paper and manage it over several Teacher
months. And a plenty of space is
needed for them.

The office staff also receives the student
papers in days different from the Teacher
3 | classes. Both of the teacher and ﬂhs

- tudents
students can not confirm them to déliver
them while the staff is keeping them.

After the submission of their papers,

there are many students who desjrégacher
confirm them. We want to make i Bisdents
sible to confirm submitted papers easily.

| want to use the submitted paper|as
teaching materials and to create thtle

: eacher
environment to evaluate the stu-
dent-papers mutually.

The teacher and the office staff collect
and store the student papers separféedlgher
now. The papers should be stored in
one place.
| want to be able to refer to the student
papers by the order of the date, orjlndi—
. e%cher
vidually because the rearrangementa

the time of grading is serious.

| desire to manage the student papgLs
eacher
by the same system to all of the classes.

Analysis of Requirements and Problems

The problems and requirements list of the sys
required at this stage in SSADM to solve pro
and to analyze requirements. We investig
“Teacher” and “Students” that are the indisper
humans as system elements is shown in F
6-3./2. The result is shown in Table 6-1, Aier
understood that the requirements of the inforr
system are “The support of the accumulati
papers “ which is 1, 2, 4, and 8 of Table é-1.
support to submit papers (1, 3, 6)” whiclaml1,
6 of Table 6-1, “The use support of papers’ w
5 of Table 6-1, and “The evaluation support

r Figure 6-7./1 shows “The requirement logical DFD”
that reflected the result of Table 1. The qteddrilat
of Figure 6-7./1 is a process that included the re-
qguirement of the list. Figure 6-7./2 shows the 2nd
functional level that means the details of the quad
rilateral 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
out, but it is not a realistic solution because the
teacher usually cannot use and employ many ser-
vants. 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 con-
sider 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 envi-
ronment for effective operation of the classes can
be built in general. However, all of the alswe syst
requirements have been already satisfied by the
present general LMSs (Learning Management Sys-
tems). 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 elLearning 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 cente
[eMnSthe university exists, its staffs almoskenly ta
plerpare of the maintenance of the infrastructure (e.g.
jatedetwork cable, Server computer, etc). Actually, we
1sallgow many cases that the LMS was abandoned by

iEIJIUfﬁany works of the operation and the maintenance.
2|

nation
bn of
“Th
B,
nich i
Df pa-

pers” which is 7 of Table 6-1.
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After all, since the purpose of SSADM is suitaple The System Design based on SDU

a development of computer system, any works o
teacher indispensable to operation of the system
not expressed. The activities of users in DD

SSADM are only the utilizations of computer

as shown in the book of Cutts [2]. Thereforé, tif
analytical results have been the same to the|fun

tions of the existing LMSs, even if the co

system is developed suitable to the design
system will not work well for the problem ¢
humans or organization as well as other LMS
because the hidden roles of users will appear
operation stage. In the analysis of systeses, if
does not manage and maintain the systems

tacit understanding. Therefore, in the case of util

zation without the division of system as wbBll a

systems, such problems arise at the operation.

is the same surely to the case of LMS in the
cational fields in Japan.

System analysts must design the activities

user in the system operation in order to avoic
problems in these cases. In the next chapte

propose a system design method including tk

user's role in the operation environment.

Proposal on IS Based User’'s Roles

In this chapter, we propose SDU (SSADM
customized DFD for the Users) of informatio
tem design method that includes all of thesact
of the humans. If the new system could be (
oped, it can be judged that the new design ing

the hidden roles. In this method, first thethales|o

humans or the organization in the system
ronment are divided, and it models the fung
that are needed for a computer system. The
differences between SDU and the previous an

IriEe systems design of SDU proceeds through the
me process as SSADM. Concretely, the systems
t sign of SDU proceeds through the process of “The
rrent physical model”, “The current logi¢al model
"he requirement logical model” and “The require-
gyent physical model.” SDU is based on data-flow
odel, however, it can indicate not only tte flow o
f (fata but also the participation of the usesyse the
S, [i8m. Therefore, we call it “SDU Model” tostistingui
N tﬁgom the ordinary DFD model. With the follewing sec
b ution, we analyze the system environment in educa-
it iStignal fields in Japan based on models of SDU.

S

put

il
- EU SSADM (DFDs) Sbu
Thi$andling None _
edu-arrow Handling the System
and Functions
of the |
syclvuman Q
r, Wéctivities ,
ne Data Source User's R_ole or
Function

The main difference between SSADM and SDU

_'Lhe Current Physical Model by SDU

Wvgﬁgi_rst, the present functions of user are analyzed
iviti@bout the humans that are identified in the docu-
jevanent flow diagram shown in Figure 1. As a result of
lud@palysis based on hearings, observations, etc., we
find that the teacher who is one of userggethe ta

enviystem behaves as four kinds of acts mainly in this
HiosyStem environment. The actions of teacher are to
malt eive, to confirm, to grade, and to keep the stu-

aly ent papers. And, the students as the other users

are shown in Table 2. Usually, a user is d&scri
“The oval symbol.” But, we describe a user a
guadrangle symbol” which is the function elen
the system in order to analyze user's roles.
change of the way of describing users, user's

hed?€have as two kinds of acts. These actions are to
L «TRUbMIt and to confirm their student papers. Fur-
enti@grmore, the actions of the office staffsedre to s
By ttfae receiving box, to receive student papers, and t
roletore them until picking them up by teachers.

can be handled as an analysis object of the|infor- In case of DFD, since the behaviors of a system
mation system. And it can describe the deeails|{of tare expressed with only data which flows across the
user's activities other than “utilizing the”dystem. border of a system, it cannot represent the user's
addition, the details of the differences aneéxplai actions clearly. Although it is possible tonteprese

using some examples in the following chapte|r the users as data sources by breaking down them
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into the detalil functions, it is difficult wotdd¢hé The Requirement Logical Model by SDU
actions of user as one of functions of theiorforimat

systems. If we want to reduce the load of the teacher in “Th

By using SDU, we can represent the state pf tigglrrent logical model”, we can represent “The re-
system environment as “The current physics mod@tirement logical model” based on it as shown in
as shown in Figure 6-8. It shows clearly that tHdgure 6-10./2. A computer system includes three
teacher has four kinds of acts in the classes. Afignctions shown in Figure 6-10./1. And, in Figure
the broken line shows the boundary of a teaghePsl0./2. the added new functions which the users
actions. We can consider whether to reduce tHequire are expressed as a square of double line.

works of teacher is possible or not, as a rext stepOne of the request of teachers in Table 6-1. is il-
using the SDU model. lustrated like that in Figure 6-10./2. (eg. mutual

evaluation of the student papers).

Teacher? | Keep Teacher3 | Mark

A teacher keeps each A teacher markes each Teacherd | Confirm
papers to every student. papers to every student

A teacher confirms the
student papers.

TEACHER, _

ontents

Teacher! | Receive

Confirm
Reguest

Maintenance
A teacher receives the student

papers

Confirm

Contents

v

‘M‘l | The Student Papers
Papers

Rephy

Wz Papers keeping box
‘ | it Rills Student? | Confirm

Student? | Present
A student presents a student 4 \ Manage A student confirms the

papers. student papers.

Office Staff1 | Manage a hox

A staff makes a hox when there is a
request from the teacher and
manages a schedule.

Figure 6-8. The current physical model

The Requirement Physical Model by SDU and the current system by comparison of Figure 6-8

“The requirement logical model” of Figure 6}11 qu Figure 6-11. As a result of this system design

obtained in consideration of the feasibiliy of “-l-lll)_ased on the SDU model, we can _provide the de-
gn of the computer system including some of the

requirement logical model.” As a result, the ¢ erd I ¢ h And th vei
tion and maintenance for the computer system tual acts of teachers. And the analysis frocess o
RPU is completed. In the following chapter, we

the roles of teacher are added further. Wekcan thﬁ ) s )
scribe the implementation of the class support

about the gaps between the requirement sy stegr‘? . .
system based on this analysis result.
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The Current Logical Model by SDU Furthermore, the existence of some other actions

. . N required to do the action become clear. In Figure
We can describe logical model as in Figure 6-10 310./1, it is required to confirm and to store the

and it can clarify the actions required forahe rumstudent papers in order to manage them. Figure

subject in a system environment. The actions )10./1 represents their relevance clearly by

receive the student papers that the office-staff p%tacking the actions which are the requisite.
forms with a teacher can be integrated, and data

stores can be also unified for the same re ASOfhey men s
Figure 6-10./1 shows the existing of two or [more elop tand Operatlon

human subjects with the same actions. We developed new system based on the design by
this method. Similarly the interface of the compute

system took the teacher's burden into consideration
[7]. The maintenance work of the teacher ds roles o
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 proble
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.

Figure6-1C./1 The current logical m

Discussion

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 rewritinghene of t
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 con-
sider a most effective and efficient solutiog by us
the analysis result of SDU. It is not onlytite solu

by development of computer systems, but also
change and adjustment including an overall hu-

man's role in the environment around systems.
Fiaure6-1C/2 The reauirement loaical r
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The differences in the special feature of DF[
SDU are described in Table 6-2. Although
shows the change of data flow between the s
and users, SDU model shows the change of]
and functions to manage the system. We car
lyze the change of the management fung
logically and physically through the comps
between the models based on SDU. We thin
the result shown by SDU is the most import
societies dependent to computers

In many cases, a section or a team in th

D aledssed explicitly in many LMSs as well as any other
DFDsformation systems. The teacher to use the sys-
ysteems has to accept the merit and the demerit ac-
rolesrding to using the systems simultaneously be-
aneause maintenance is needed in even the small

tionsMSs which many teachers can introduce to their
risalasses privately with ease. In order to design the
k thadmputer systems which can be implemented as
ant tine solutions, we have to consider the balance

between the functions needed and the roles re-

b ofuired to the users. SDU specifies who exists into

ganization plays the roles of human in thenopg
and the maintenance of systems described i
paper generally. Therefore, the maintenancs
the operation of computer systems are nol

ratithe system environment for which action, and who
n tHdays the role to maintain the system.

e and

dis-

Figure 6-11. The requirement physical model
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Table 6-2. Analysis results comparison witha88 /DN

Process SSADM DFD

SDU

The data flow of the current system be

Current physical clear.

cbheemanagement functions of the current

system become clear.

In the current system, indispensable d

Current logical . X
9 its functions become clear.

atadingensable roles and functions to kg
current system become clear.

cep the

| In the new system, indispensable data

Requirement logica the functions become clear.

dandispensable roles and functions to in
ment the new system become clear.

nple-

The data flow and the user interface of

fhiee management functions of the new|system

Requirement physig 6r11|ew system become clear.

become clear.

Concretely we can grasp the changes of th
which should be done by humans existing i

role proposal is useful when a certain product is intro-
the duced into the current environment. As the appli-

system environment by comparing the physical cation range and the use possibility, research
models of SDU. In especially the system enyviron- about this proposal is more necessary.

ment where EUDs are employed, such prollems

occur as usual and the prompt treatments aReferences

needed. Therefore, we believe that SDU whefe the ~pheaster M., Athwall A. (2002). Basic Informa-

roles manage the system are shown clearly apd ar tion Svstems Analvsis and Desian. Int| Ed
able to redesign effectively is useful. Weathink th McGrrZw-HiII y an. ’

such a problem happen in the re_dfesign .Of the co Cutts G. (1991). Structured Systems Analysis
puter systems as a enterprise information systemr -4 Hasion Methodol Alfred Waller
which cannot be changed easily. And SDU Will be | i itaq P%blishers. Oy,

one of method for_ coping with the proble_ms .F 5] Flynn D. (1998). Information Systems Require-
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Conclusion

In conclusion, it became clear that user's
could be designed suitably by this method.
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with this method.
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Economic Evaluation of ERP Investments for SMES
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The introduction of a computerized informatonssysfarly to any other investment requaed poest
calculations for the economic efficiency, repagnaeéintacy of the fixed assets and if posgibierdf-
itability as well. In small enterprises humaceseawei restricted. For this reason projee arelye-
glected in most of the cases.

Introduction venture’s activity only indirectly the evalaating p

) _ ) cedure can be applied at such points, which can be
As regards information system investments two bigked to countable and assessable factois[2,13].
groups can be distinguished. In the first case th&aluating an ERP project it is not enough to apply
computerized information system itself is the meapgditional investment evaluation methods without
of production or provision [8], whereas in the S€hanges [3]. We have collected a few financial

ond one it contributes to the production procesgpinters and have developed a calculator to evalu-
indirectly. Part of the computerized informatioft\e ERP investments in SMSs.

systems applied by SME ventures belong to the first

class mentioned above. However, it must be tat(gJ ) ]
that the computerized information systemsg be- rveying the use of ERPin SMEs

longing to this class are applied by big coorpaniesat the beginning of 2007 a web-based survey was
in special cases by medium-sized ventures. e Cc@grried out in order to assess the use of ERP by
mention the food-processing industry as an ¢xagmall- and medium-sized enterprises. The request
ple. In this case the assessment of the informatigs fill in a form reached about 900 enterprises
system employed can be more easily perfqrmefrough the help, first of all, of Nemzetié&agjleszt

because in such a case the income, profit groywth @gynskség (National Development Agency), sec-
well as expenses, input decrease can be meagur dly of Hajdu-Bihar Megyei Iparkamara (Chamber
assessed and checked up well. In the case Whep Commerce and Industry of Hajdd-Bihar County)
the computerized information system serves thgd thirdly as a result of our own activities. The
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National Development Agency assisted us ip fdConsidering the experience gained, it is not sur-

warding our request to the applicants that

wemising; though has a tremendous influence on

awarded funds as a result of the GVOP applicatienonomic efficiency [3] - that in their chthiees of
round. The County Chamber of Industry semt oBERP system most of the respondents obtained their
request to fill in the form to its own memberfs. 46%systems based on some recommendation (see
the respondents said they had ERP systems ¢r tiiagure 7-4.), irrespective of whether it is ERP or
the installation of such a system was undefwawdividual application.

while 44% reported that they used independent

pieces of software in their everyday activities.

101-250 ¥4
17% 28%

Figure 7-1.
Distribution of respondents by number of emp

The distribution of the respondents by the nu
of their employees can be seen in Figure 7-
regards their sales revenues they mostly belc
small and medium-sized enterprises (see H
7-2). Considering their main activities it bec
clear that the majority of the respondentyvare

26%
@ less than 50 million F® 50 million-100 million) Ft

0 100 million-500 milliodB00 million- 1 billion Ft.
W more than 1 billion Ft

—

Figure 7-2.
JoyerdDistribution of respondents by annual revenue
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Figure 7-4. ERP choice of modes

Among the small- and medium-sized enterprisegmained a task for applied research or the ones
there was only one that spoke of purchasing its ERPaling in the ERP system to provide easy-to-use
system by way of a tendering procedure. 71.5% efaluation procedures for managers of small- and
the small- and medium-sized enterprises that rexedium-sized enterprises that can be adapted to
sponded had not applied an economic or financeid suitable for preparing for making theislecisio
evaluation linked to the introduction of the systeland verifying them in the course of implementing
Apart from other facts, this finding indicates thdie ERP system. Internationally, there are compa-
when implementing a system small- and mediumies to do the analyses that have undertaken the
-sized companies are unable to provide labour tasks of choosing the system [5] (see Figure 7-5.),
financial resources to carry out the evalilngson. It finding a system and supporting the evaluation.

Star

Answer

deeds.

Source: ERP Evaluation Centre[6]
Figure 7-5. The selection process

mve]om ng the Calculator wstem NPV (Net Present Value), Payback Period and some
_other metrics. The ROI is the most important and

At the moment the calculator is in Excel farm Withrequent metric to use for evaluating an imformatio
structure represented in Figure 7-6. We have ghosg@hnology investment. ROI is also suitable for de-
this form, because it is easy to create, aagyit i5 fining priority of the SMES’ projects [17]. Miith RO

calculator counts financial pointers, like R@I (IRet of money spent will yield in returns [7].

on Investment), TCO (Total Cost of Ownerghip),
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The metric Payback Period determines the

time sense of the long-term financial resources re-

needed for benefits returned to equal theshitial c quired to undertake an investment [15],[18],[19].
of a project, thereby quantifying the prolect's risTCO, however, does not take a project's benefits or

Technology solutions with a payback period g
than a year are considered optimal to a risk-g

f lesavings into account, so if you use TCO for project
versemparisons, you can only see half the pigture [18]

investor [11], [7]. NPV quantifies the value of th#9]. IRR - Internal Rate of Return: IRR calculates
ongoing benefits discounted back to the presetite effective interest rate of a project, ah which

year. This traditional textbook metric takes
account the time value of money when asssg

infaroject's cash flows would have an NPV equal to
ssiagro. However, IRR is built on dubious assumptions

benefits but does not examine the ratio of cgsts tteat prevent it from being a valid comparison metri
benefits [4]. TCO is a financial metric [1#]lis pself an internal return metric is required bynyour co

for budgeting concerns because it provides a

(.

€< <
Figure 7-6. St

AN

h
NN

holgany, consider using MIRR as an alternative [4].

ERF

ructure of calculator
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Using Calculator System-Case Study

We have to detail costs and benefits to be a

Software expenses

Software costs associated with an ERP project in-
ble ¢Ride license fees for the product as welkas licen

calculate simultaneous selected pointers. The C@des for any pieces of supporting software that may

culator reckons with software, hardware, cons
training, personnel costs [17].

ulting required, or upgrades of existing applications
needed to support a better integration [12]. Figure

7-7. contains the division of the softwareazbsts us

g

17 760

Maintenance feg

Otheri

Additional network softw|
Additional server softw;

0
050
OO0

Operation systefinl20
Database[T1 600
Review| 0
ERP licence cos

6 000

0

2000 4000 6000 8000 10000 12000 14000 16 00(aEGMO

thousand HUF

Figure 7-7. Division of software costs

Hardware expenses

Hardware costs include servers, purchase
support the application and any additional
working or security hardware required as art
deployment. It is possible to also includeshe
for any new desktop systems or upgrades to
ing systems, depending on the type of the p
Additional hardware may be needed to su

databases or connectivity. In the case when w
used this calculator, we used a division ofehargwa
costs like the one in Figure 7-8. We calcliated w

five years for depreciation in the case of so
and hardware costs too.

Consultancy costs

In this section, the analyzer can enter thercosts f
abour
Com-

consulting, including the cost of contracted |
and professional services engagements.

monly, the greatest project consulting needs
the pre-start period and the first year. Laer

Consulting costs include the following categories:

d te Internal consulting (initial surveying costs, input

net- filling, pre-configuration, other)

of th External consulting (initial surveying costs, input
cost filling, pre-configuration, other)

exist- Other

oject.

po

Maintenance
25%

Other
Desktop

wa 41%

Server
13%

P Figure 7-8. Division of hardware costs
all i

year
usually show a decrease in consulting charges.
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Personnel costs

Personnel costs associated with any project g
broken down into three main categories: p
planning and management (likely to occutiad th
phase and the first part of year one), technic
velopment and testing (likely to occur as new (
of the project are completed and launched), a
going support and maintenance (on an ongoing
for as long as the application is used). We-ha\
ken down personnel costs into three categori
initial costs (2) ongoing costs and (3) other cost

Training

Training costs are likely to occur in théhasgal

and in the first year of the project, although

investment in additional training should betplan
support ongoing competency and new phases|
project. In calculating training costs, inchudlg th
loaded cost per hour for each employee unde
training as well as for facilities and tramer cost

Training contains the following categories:

Initial costs : training costs, field-workosbsts
time of employers

maintenance: technical development, main
nance: management, planning and mainte
nance: accounting

Other costs

In this section any other costs associated wi
deployment should be entered. These may in
travel or communication costs associated wi
review of reference sites as well as expenses
ciated with promotions or awards given to
customers, or partners. We have differentiateq
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 th
vantages resulting from the investment shoul
be identified. While it is a relatively easy ta
define costs and expenses the quantificati

Ongoing costs: maintenance: administration,

IT in Business

advantages is a much more difficult one. la the cas
EERP projects there are certain advantages that
an ) s .
rojegﬁve been put into words. The pointers which
should evaluate the project will come front differen
enefits:

N
Al
hase Improved information organization and access.
nd en-Improved technology management.

) basisimproved process management.

e b+ Improved customer and partner communication.
ps: (1) Capitalization on new revenue opportunities.

S In evaluating process benefits fall into twp primar

categories: direct benefits that have a measurable
impact on budgets or costs, and indirect benefits
D that provide not directly measurable returns, such
SO changes in productivity. It is importantato take
nedmeasured approach to calculating both types of
of thenefits; however, indirect benefits pose the most
€ difficult challenge.

(901N this calculator we collect some general bene-
fits about our observation, which often happen in a

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 thg followin

indicators:

5 |

te- — Direct benefits
- Reduced inventory costs
- Increased post and printing costs
- Reduced returns handling costs

— Indirect benefits

[h the Increased worker productivity

clude Reduced administrative costs

h the Reduced communication costs

asso- Reduced integration time

Isers,. Reduced cost of errors and omissions
them 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 infor-
L gfhation is a consequence of the introduction of ERP.
H al Qe excess information produced is not easy to
sk neasure, however, as it creeps into all the areas

N H?at an enterprise deals with.

SEFBIS Journal 2008 No. 3

67



Evaluation of SMEs’ ERP Investments

me 1 24%

The intoduction takes up a lot o
The system s hard to ha

The system claims needless i
The introduction claim surplus 0Tk 136%

Have to change organizational strlmnr‘—| 11%

Organizational structure will change advanta:_,pnuqy 119%
Decreased logistic cosIs 118%
Decreased stodk 117%
Strategic advantagie
Improved efficaqy
Reduced user errors
Less labour forge
Impoved sales proces$es
Supply optimalizatign
The benefits will be more planable
Improved economic procesges
Easier internal communicgion
Quicker information figwz
Reduced time and expenditure to generate betteminformar

138%

114%
114%

140%

127%

141%
142%

0% 5% 10% 15% 20% 25% 30% 35% 40% |45%

Figure 7-9. Advantages and disadvantages

The possible points of measurement may be atually measurable in the given company. Such a
follows: factor is the increased worker productivity [10] fo
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.

— Reduced administrative overheads
— Reduced marketing costs

— Reduced product rework

— Reduced communication costs

— Reduced/managed time to market

— Increased worker productivity ROI- direct and indirect +31%

— Lower employee turnover ROI (direct) -32%

- Egguggg %mgrlggreerg::}”;gg;iitfcosts NPV (direct and indirect) 21 282 K|HUF

- u inv y :

— Reduced inventory shrinkage NPV (d'reCt)_ 14358 K HUF
.Payback period 4+

The survey rel_nforced our assumptions as regargs™_ - - U 0 4456 K HUE
the fact that direct advantages are extremely = :
portant in evaluating ERP investments. Neglectjfiscounted av. cost ownership 4 145 it HUF
them will result in inaccurate analyses and consézR (10 years) 17%
guently the decisions will also be mistaken. |n {eCO 62 122 K HUF
case of the enterprise analyzed, there was a fast
calculator attached to each advantage that the
company produced. The fast calculator mnakes
guantifications considering the functions that are

Figure 7-10. Counted financial pointers
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The financial indicators that were obtained

result of a specific analysis can be seen in k

7-9. In this specific case, a period of temglears
discount rate of 10% were calculated with.
conclusion, the investment can be said to se
bring returns in the fifth year. Without cansic
the indirect advantages, however, the inves

IT in Business

as lator includes the possibility of providing an ex-
igupected profit related to the sales revenue and
a comparing it to the increase in returns resuiting f
As the investment. The comparative diagram can be
emdeen in Figure 7-11.

lerin

tment

calcu-

seems to have negative ROI and NPV. The

Start

Project

—A— Required

Figure 7-11. Comparative diagram

Conclusions

The evaluation of ERP investments is necess
the preparatory phase of the investment, wh

the basis for choosing the ERP [16] and the in-

vestment decision itself [9]. Regarding the e
tion models and methods we can say that th
culations based on the two methods do not pfo
adequate and safe bases for decisions. In or

make right decisions it is necessary to use|E

evaluation analysis methods that provide adeg
indicators for deciding the problem on hand.

decision-making process, however, it is not o

methods that are of importance but those ap

the methods as well. This is why it is vital tg co

sider the opinions of specialists possessing

® ol

guate informatics, financial and other knowledge in
the process of making decisions.

3:?1/ InThe calculator we have made cannot be con-
'dRjered to be applicable to all conditions and cir-
[

cumstances. We have tried to select and customize

Yethods of evaluation that are vital to caRly out E

fvestment related analyses and also by providing

Vii§ses for making decisions and later for the checks

SO0 provide an adequate basis for evaluating the

RP investment.

quate . .
in the N the case of a large-scale enterprise operation

d maintenance costs of an ERP system may be
pMF@)ur times as much as the purchase price. l§s a resu

fompanies end up spending more than 75% of their
agtetal IT budget just on maintaining and running ex-

aI

der

isting systems and software infrastructure.[1] With
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the introduction of computers, companies ha
cepted this as a cost of business. The resour
operate these applications, however, are lif
There exists a new service, called Software
Service (SaaS), which in a revolutionary way

e ac-
ces[tiD]
nited.
ras-a-
allows

companies to subscribe to software applications and

outsource operating the back-end infrastruct
the SaaS vendor. In most cases, the SaaS V,
can do this in much more cost-effectively ang
providing overall cost savings for the company
result, companies can spread their IT budget :
many more applications to support and grow
business operations.
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The 5tevel of CLBPS
as a New Way of Network Communication in eGovernment

1CsABAZOLTANBERES-2PETERACS
University of Pécs
eMail:lberes@ttk.pte.Ppite @maya.btk.pte.hu

E-government as a kind of network communéaéongpecial field, namely in the everydayuiiiee

In this case the term ,network communicatiomfiabeansdequate interaction is going thréoggnribe

as channel. When citizens are managing tkdam afigagvernment systems it is similar toyttiayespf
plication of traditional paper-based workflewiuakio® is giving context to a symbolic rapossent
problem-solving capacity accessible via the &ffsdetive knowledge is based on how theenasles

the representation of real world situationdlf age dnd are available to the users (ageol# tbesr
problems. The workflow approach of today’sqsapadianistration is not adaptable for avgbahati
kind of communication in every case. That,ishte feay levels of CLBPS (Common List of lB&sic Pu
Services) does not define the communicationajusettescribes the technical boundariesio$lagus

to be reached. From this point of view thesffthelplevel, namely the ,personalizatiotiVifgya=ould
mark a change. The main function of thisdewepbiswte opening towards citizens with petscolize
munication which lead to a more effective delioktargeted information. The paper will fdoeis on
theoretical and technological aspects of tmespmodaiéioned above.

Introduction

The EU membership of Hungary offered new
nomical resources and perspectives as well a
challenges in falling into the line of the iorfiorn
societies of Western developed countries. G
other hand, Hungary has to meet its engage

Hungary joined the eEurope Action Plan (renewed
many times from 1999 till the newest i2010 version)
€GRhich established the theoretical frames and prac-
S N@Wal priorities of IT development all over the EU.
hat Among these priorities was defined a minimal group
N te services which could be the first step &ogrovid
Meffly available eGovernance. The aforementioned

adapting to the EU directives, regarding the iminimal group of services contains 20 public ser-

separable aspects of economic, social and ¢
competitiveness of Hungary with the conside

Ultui@ées which can be divided in two parts. One part
ration

of optimal solutions.
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describes the services for citiamdsthe other is

the categories of businesses. According to thg
rope Action Plans 4 sophistication levels mette o

for measuring the efficiency of eServices:

Information service (online access)
One way interaction

Two way interaction

Transaction

able —meets the old, four levels— were measured for
p eEpmparative studies, but the introduced 5th level
efi (indication of fully integrated electronic gscedur
front and back-offices integration, use ofeavailabl
data, pro-active service delivery) was alse.in scop
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 pro-
vided triggered by evidences of secure, official,

In the i2010 programme ,A European Informatigiersonalized data constellation.

Society for growth and employment” of the B
importance of broadening the on-line servig

strongly accentuated. According to the key r
the public sector it's particularly essergiéibid th

of eGovernment. From the point of view of ing

and competitive society, EU declared fives pri
as follows:

,NO citizen left behind”: Access of e-service)
benefit for all citizens.

,Making efficiency and effectiveness a re
Easier, transparent and accountable ad
stration for all.

.implementing high-impact key services fo
zens and businesses”: Targeting of 100%
tronic availability of public procurement with
actual usage and make agreements on codg
tion on high-impact online citizen services.
.Putting key enablers in place”. Conven
secure and interoperable authenticated
service access for all citizens and businesy
~Strengthening participation and democrati
cision-making”: Give effective tools for p
debate and participation in democratic
sion-making.

The fifth level of sophistication has to Imetbuil
the existing framework. Therefore new indig
were added in 2007. The number of services

v Public services for citizens: 1. Income tdebss&arch
services; 3. Social security benefits; 4. Pdosanaénts
(passports / driver's license); 5. Car regigtrégoptication
for building permission; 7. Declaration to8ydhabjic
libraries; 9. Certificates; 10. Enrolment iedhiglad¢ion; 11.
Announcement of moving; 12. Health-related Berviices
services for businesses: 1. Social contribu¢ionsdyees;
2. Corporate tax; 3. VAT, 4. Registration cbanpawy; 5.
Submission of data to statistical offices; tsQiesttara-
tion; 7. Environment-related permits; 8. Polniépent [1]

U the
es is
ple of

lusive
Dritie

s and

Ality”:
mini-

I citi-
elec-
50%

peré’apgemini pro-active 5th sophistication level was
.__introduced for nine services: (Income taxes, Public
€N raries (catalogues, search tools), Submission of
ubl@ata to statistical offices, Environment-retaitsd pe
©S.child allowances, Medical costs, Student grants,
X ?"assports, Driver's license). “The percentage of se
UbliGices reaching the proactive stage is 36%, which
jech’leans that until now only one third of the relevant
e-services reach that level of sophistication. When
L i analyzing the country ranking for this indgator it
ratostriking that Slovenia, already ranking high for th
avabphistication and fully online availability, have
almost 80% of the relevant services pro-dctive.” [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.

Source: Capgemini, 2007
Figure 8-1. Sophistication of online services
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Source: Capgemini, 2007

Figure 8-2. Individual country ranking fovprpeastinalized services

Network Communication

There are several available approaches whg
discuss network communication. One imp(
point of view is regarding connections of age
graphs. These are mathematical structures u

Various forms of the phenomenon described as
communication can all be characterized as being
N WSoted in the need of the agents to recognize and/o
riagy solve problems. Communication is a way of un-
NS @8rstanding the agent's behavior as a potential
seddBility to recognize and/or solve problems with the

certain collection. It reveals questions sueh g
“small world problem” [3] or the problem of li
of websites or social relations or even diseg
metabolic structures [4].

In other approaches of network communid
the term ‘network’ means explicitly the nety

S thepresents a difference between the desired and

kaggerefore aimed state and the current stage, as it

S€ Béscribed in the Participation Theory of Commu-
nication (PTC) [6].

ation Hyman agents in everyday situations are, firstly,

Vc’”f)"‘zelrticipants of communication as agents that give a

which were settled and have been used more ifptential subject to be understood by someone and,

tensively in the last decades as results of inf
tion and computer technology. According tq
approach the communication appears as a f
mental function and staagehtsproblem solving
capacity. This approach opens a variety of lij
the social sciences calling in the notion gf s
and culture. In this paper we are going to ug
Participation Theory of Communication as “I
franca” between disciplinary fields [5]. The ¢
approach suggests working out network co
nication description as an applied use of co
nication theory in regards to the conditiors @
rent information technology enriched socio-c
environment.

PIM&bcondly, the human agents are able to understand
) thifieir own or others’ behavior as participaats in th
LINdgsmmunication. Communication is not something that
can be recognized as a force, or other ardlutectura
ks d@uctural phenomenon that is independent of the
bCiedypposition of an agent with teleological goals and
e h@th abilities to step forward. The agent as an as-
INJ4Fmption of willing power is not just a possible de
HIM&Skription of humans but it can be applied for some-
MMiking that we can call collective or fictitofisti-Th

;”mﬁ'ous is a concept of an agent without adtwal reali
cur

Ultural
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The assumption of the collective facilitates o ubased on the users’ capacity (knowledge and pre-

derstand organization also as an agent. Thq
lective never appears on its own. The behayv
collective appears as behavior of agents acc
to a collective as preparedness or knowlq
Agents could behave in the name of the coll
while the others are not legitimated to do so
collective can be described also as an instit
The description of collective suggested and u

this article is different from as it is desctheed |

source cited above. The collective concept of
can help to build individual scenes for each 4
We can define this appearance as role. When
Mead in the 30’s presented the theories of
interactionism, he recognized the dynamic
building role considering the collective agent.
also recognized the interactiveness of playin
tuning the roles at same time [7].

There are two double agent constellation ag
mimetic and virtual. The mimetic double agen
stellation gives a model of understanding of {
body who behaves like an other person. W
know — in the theatre, actors play their lines, |
are concentrating on the character to appear.
situation where we show an architecture (deg
structure of physical elements), he seems to
behaves like an agent, but this is virtuah It
happens that virtual concepts show; project

few characteristics of real one. Virtual and mjme

are not exclusive categories. We need a cong
agents in order to understand the surroundin

terns that are accessible via modalities of perce

tions. The description of patterns is mostly
understanding agents that appear as and/or
a pattern.

Devices used to modify accessibility for m

e cqlaredness for problem recognition and ways of
ior &lutions) and on the possibilities the infocommu-
prdingcation environment could offer.

rdge.

ectildser-Centricity
hﬁﬁe user-centricity means that design of architec-

. T
Ut'otrfjre should concentrate on‘ttleee and then’

.Seda{ecording to a problem the user has. This approach

a sl'g)uld consider the current, common knowledge or
ge paredn_ess of users. “Pro-acti\_/e personalizgt!on
G &y we defined has much to do with user-centricity,
| —'i.e. the way the services are organized around the
POCReds of the citizens.”[8] The users are going to
If/le olve their problems with the help of their prepar-
ag ness. The IT solutions also have to deal with di-
J A%mization of this preparedness. The knowledge is
partly effected by possibilities we offer through
Pe&fucation, information, orientation processes. The
t CQiser centricity means — as it usually sountte— that
POMEser (both citizen and enterprise) standsritréhe ce
e & the public services. The user has to trust the
Ut government, the technical environment and the im-
_'“ tBlementation of the workflow. The key element is th
igNRAowledge which makes the user's feeling secure
be ghd gives the real control over the processes.

)C;Lt;) The electronic implementation offers advan-
gges if the user has good experience about the
ept -povernment portal and environment, and feels

Bat the public service is faster and more trusted
J p?llfan the traditional one. Good practice gives a

arbo <t7>sitive feed-back effect on the knowledge the us-

oS have.
create
What user-centricity means in practice?

pdali- avoiding unnecessary data entering

ties of perceptions of patterns created are commu- adaptive User Interface,

nication devices. Understanding of device i
ferent from the agent concept. It has no goa
countable, causal architecture. The pattern
fication (enlarge, transfer, recreate, copy,
follow the living memory of the human so
These devices with knowledge about thein
make them communication tools.

Computer networks act as communicatiot
vice or virtual agent depending on an applic
The use of the info-communication infrastruct

s dif- configurable User Environment

S just multi-channel information access, information

modi- transparency

store) enlargement of the range of services

ciety. unified management of the user’s problem
US€ space® multilevel governance.

N de-
ation.
ure is
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eParticipation and Inclusive eGovernment aj
portant parts of the five policy domains ihGhe
Action Plan which defines these two policig
follows:

— ,eParticipation is about strengthening and | oad

ening citizens' participation in democratic
sion making. This involves using ICT to re
wide range of people and to give them the tq
voice their opinion and to get involved in pqg
and politics.[9]

.inclusive eGovernment is the use of IC
provide public services that enrich citizens'
stimulate public participation in the comm
strengthen democracy and reach out to p¢
at risk of social, economic or digital exclug
[10]

The inclusiveness describes effective knowle
collective. The citizens’ concepts about demd
and its processes make them involved in the
lems of the community and its solutions, ther
The realization of the mentioned concept de
on how we can attract users (,customers”, ci
and business) to take increasing advantag
public service usage. In this view, eParticif
could be based on locality, in connection wit
citizens’ everyday life [11]. One of the vealy n
common standpoints of knowledge is the real

where the citizens live and work. The virtual

resentation of it can be fit for this knowled
promote further involvement and trust.

In this paper we offer a holistic approach ¢
communicative and technological aspects in
service development.

The eGovernment services as a complex
partly transfers patterns, symbolic coded inf
tion, and partly arrange its content into datal
The computer aided processing of data gives
benefits according to the digitalization. The s¢
tically relevant structures make the intell
processing possible. Therefore the use of se
scriptive data structures is extremely impgrtan
XML). It facilitates the interconnectivitycekser
and optional reprocessing of data. It also cg

utes to avoid annoying data re-requesting fro|

user. It is possible in the near future to give

eGovernment

e imhere are already good examples for a certain level
i200f personalization. The Norwegian portal of Mypage
s as a user-defined citizen’s portal which isfa kind
Configurable User Environment offering personal-
ized public e-services. This portal offers new op-
dedportunities to citizens to control relevantimiorma
iCh:’:}JPOUt them held by public administrations.

ols to The adaptation of this intelligent user interfaces
licidgll be applicable in the near future both in the
business logic running layer (middleware or server
side) and in the appearance on the client.dide [12]
T 1 a possible way that the user interface could be
I'V_eamnged by the user behavior and the operations
HNiBhitiated by the user [13] These are the frst step
POPB\vard the development of an Adaptive User Inter-
I0Mace based personalized e-government portal
[14] .The automated transportation of the relevant
Hgeinformation toward users can be another possible
cragglution e.g. RSS [15]. In this case the usgw signs
praie-the chosen services, news and after it,ene or sh
efoigan access the adequate information that he or she
pendnts. Nowadays this could be also a good exam-
izepte for the addressed communication.

e of
atidvulti-Channel Access

h th#utti-channel delivery means the transportation of
alUfhformation and accessibility of the electronic ser
SPAGRes by phone (e.g. call centres), by mobile (e.g.
'®BMS alerts and feedback), by wireless hotspots and
i€ E{Jblic kiosks. The multi-channel access to-the info
mation and services is part of the informegmyn stra
of the many European countries. Actually twenty coun-
publifes have this kind of multi-channel policy. These
possibilities are given in Hungary because the mo-
todlile penetration is over 100 per cent. Todagthere
brmseme services accessible through multiple channels,
asdaut they are not among the 20 basic public services
exfrar example buying the highway pass sticker is one
pmanf them.
igent
If d&nlargement of the Range of Services

t.(eThe CLBPS lists 20 services and measures only 9
V! .E; 5th level of sophistication should be broadened

r

ntrtl undreds of different services are described just i
m ¢ ngary. It is important to design description
AUlmethods and to enforce and gain attention on dis-

mated and user defined data fills in e-forms.
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The 5th Level of CLBPS in eGovernment

covering proactive and user-centric posasiliti
the theoretical approach demonstrates, it i
enough for success to develop electronic se
supporting any of the public administration g
dures if the actual users simply do not know |

5 not

2S. Conclusion

viclldls crucial to create flexible and interoggrable
rocgamic structures for supporting the rapidly devel-
ow@Bing services across Europe. It is feasible if we

use it. One good suggestion could be to help tiglesign systems based on self descriptive data

user proactively find out the solutions from
procedure to another by linking smart servic
gether in a framework of one metaservice.

That is what we can call the united servig
frastructure. We have to shift the focus fron
stract problems of public administration and
ernance to the users and their efforts oftsailvin
problems. We have to offer opportunities fc
citizens to find out the ways to solve theingrof
We have to think about the minimal digital K
edge given in primary and further levels of e
tion together with knowledge about state ang
ernance and intuitive user interface design. W
suggest a step by step evaluation of portalg
other interfaces. The cognitive walkthrough ig
old method for task-centered user interface g
[16]. The users like to know where they arg
what are the problem solving possibilities her
what are further possibilities [17].

Multilevel governance

The relations in the e-government can be
preted not just horizontally (G2E Governme
Employees, G2C Government to Citizen,
Government to Government, G2B Governm
Business, G2N Government to Non-profits
vertically too. This means the informationitran
the government (1) small region, (2) county r

Ot [1]
r the
e [2]
nowl-
duca-
gov-
e can
5 and
gorz]
esign
> and

e ap

inter-
nt to
G2G
PNt
but
sfer
2gion

(3) country — EU region relation. The basie prlnci;ﬁG]

is that the information has to reach the appra
level and unnecessary data transport must not
when there is not demand for it. The quality le
the public services can be interpreted in this

priat
occur
yels
mode

as well. It is important to consider that different

agents (G, B, C, N) has different needs ofonfor
or different problems to solve.

mat

[7]

[8]

orfépresentation (e.g. XML), and model driven tools
hs t@0d user-centric, adaptive interfaces forsall level
and parties (e. g. citizens or enterprise organiza-

e ifions).
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Design of Oral Market Experiment Support System

TETSUYAICHIKI
Faculty of Liberal Arts, Saitama University
eMail: uchiki@kyy.saitama-u.acjp

An oral market experiment works effectivelgram@ émvironment of basic economics. Hovweever, the
experiments can not be employed in actual etlsgtaitions because it is difficult to pgiftiynamnid
effectively the experiments that employ hunwas $Mbjeonsider that the oral market experih@ent in
classrooms becomes excellent learning envirbromrdnoics. And the computer supported information
system becomes vital because this mechanisraeeanaseone of information systems. This paper de-
scribes the design and development of the exp@ppoensystem, and also discusses that theagste
introduce the market experiment to many ecaharatendields and improve the skill of expéoment
economics educators.
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Introduction

An oral market experiment in experimental
nomics works effectively as an educational t
basic economics. Because they observe direc
emergence of an economic phenomenon b
activities of human subjects included themsel
the market experiment, they can compreher
lated economic theories deeply. For students
economics classroom, a market experiment

on subjective thinking and action is more eff
than the passive lectures using some textbool
blackboard. Also, for the student who is goi
become an educator or a researcher of econ
in the future is useful to obtain the oppottuni
get such knowledge and skill for planning ang
ducting some market experiments.

However, the experimental environments

b

are also described. In detail, the target abeducat

in economics is the price formation in orakexperim
€Csing a double auction market. We design, develop,
00l dRd implement its experiment support system. And,
itly 8fd effectiveness of the design is discusséd throug
y th;ﬁe educational experiments based on the system.
ves in
d "Bxperimental Economics
int

)aséf;s Educational Tool

eCtiy® for a market experiment in a classroom, a
ks afthcher conducts an experiment and students
9 Become subjects of an experiment. The computer
Mi§Gpported information system becomes vital be-
Y , cause this mechanism can be seen as one of in-
| COdrmation systems.

coulroblems at Conducting the Experiment

not be built easily in actual educational situ
because it is difficult to perform rigidly and

tively a market experiment that employed huym
subjects. The teacher as an experimenter must
able to conduct the market experiment quickly
der limited time in the classroom. If the teacher c
not explain the results, than it remain the ekpe
ment feelings that the educational effect decr asé
Therefore, the experimenter should proceed a

tflf%EI'he experiments such as a market transaction and
negotiation game are not only the way te facilita
%introduce economics, but also are able to expect
ut'q_comprehend more significantly than theflecture o
the theoretical mechanisms in the classrooms.
flowever, most of the educators find the following

goblems through conducting these experiments in
rrf\dclassroom.

present the experiment result into the class hours. Scrupulous plan and preparation are needed to

But it is difficult that even the well skilled e
menters enforce all of these in limited time.

Therefore, computer based experiment su

xpe conduct the experiments.
— Some methods to correspond to fluctuation of

pport Number of participants are needed because the

Systems to set up conduct the experiment envi- number of students in the classroom is not fixed
ronment for the experimental researches or| eco- day-by-day and participation of every student is
nomics have been developed and used wjdely. Necessary to obtain an educational effective-

Special environments such as a networkeg PC N€ss. . _ _ .
classroom where the specific software was installed The immediate feedback information of their

however, have been needed to use the su
system. It means the difficulties of introdeicin
system for educational use only, besides thg
effectivity of the environment is also not enoy
the usual economics classes.

Focusing on the experiments that are cond
in the classrooms with educational purposes,
these backgrounds, this paper describes the
cept and the design of the support system
implementation and the experiments in the e

pport €xperiment is the most important point for edu-
g th cation.

P COBb conduct the experiments employing human sub-
19hjbcts who relate incentives and decisions aith thes
realities, is very important whether theyestedhter

ucted the hidden equilibrium, distribution and mahge o

undend it is very difficult that even trained etpesime
cocerrespond to the fluctuation of subject’'s ndmber a
Thedicate the feedback immediately.

duca-

tional fields for the evaluation of the systgm ¢

esl
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Education

Training and some experiences of conductin
periment are needed to the experimenter in o
cope with these problems. And a certain amg
iteration of the experiment is indispensalde t
stronger impressions and effects to the stu
attending the classroom experiment. Repeatil
experiment, however, causes the followingladq
problems.

results such as equilibrium or the accep
price in the experimental market reduce
incentives in the experiment.

If the student as the participant knows the
of each participant is different beforehandg
volition of experiment participation will be
enced.

Prediction and memory effect for experim

g esped in Caltech as computer based experiment
dersiopport systems. However, many students who
untuded these systems were feeling the experiment as
b gione of computer games, not as an actual economic

denthienomenon. Many students recognized the ex-

ng therimental results as ones by programmed action
itiongechanism. In these cases, many students could
not obtain the reality as real experience. Such im-
entgressions are broug.ht even frpm subjects of the
tablglarket experiments in economical researches.

their From the result of survey, we noticed that the
following is the most important to carry out an ex-
yeriment with an education purpose. All subjects

Profhn recognize other subjects and their aativities i

’ e experiment. It is the field what is formed by

INfldypjects in a classroom like an oral experiment and
not the virtual space that was reproduced or simu-

bctilated electronically by a computer (see Figure 9-1)

These problems make it difficult to obtair eff
results to learn economics from experim
Moreover they sometimes become an obst

conducting the experiment, and have some ri
giving the subjects an opposite effect such g
distrust over an experiment. It greatly depen
the skills of the experimenter whether usin
experimental techniques in economics clasg
effective or not.

Requirements at Conducting Experiment

First, we considered utilizing of Market LiRk (
econlab.arizona.edu/) developed in Univers

ntés mentioned before, an oral market experiment
le ean not be conducted easily because the experi-
sksrognter has to be skilled. It is needed for planning
1S titlee experimental environments as the knowledge
ds about design and enforcement of an experiment,
y theufficient experiences, careful preparatioms, and a
es édaborate design about the experiments. We con-
sider 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
vagrff‘tual oral experiment.
ty O

Arizona or MUDA (http://eeps.caltech.edu/)

[Real phenomen}r]

Classroom\

Feeling realy—>

Auctioneer < Attending exactiy—

(Teacher)

Figure 9-1. Non verbal

Oral communication

evel-

[Not computer ga@es

) \:

Subjects
(Students)

/
7

-

1

communication in araéekper
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Analysis of Oral Market Experiment

In this chapter, we describe the problems atf
ducting an oral market experiment in the clas
of economics education. And the requiremer
the system which can conquer or reduce the
found out.

The Experiment to Learn the Procedures

We consider and analyze the oral experiment
price formation using the double auction mar
the case of the experiment to learn in a class
Generally this experiment is conducted in th
lowing procedure.

Procedure

Step 1. An experimenter determines the de
and a supply function used in the
periment, and creates a series of re
sheets in which the evaluation price
goods and the production cost accor
with it were described.

An experimenter or an assistant take
sheet from a series of record sheets,
distributes them to subjects.

Step 2.

Step 3.
auction and deals with the market pr
as an "auctioneer" at the same time.
When a contract happened in the m
the auctioneer interrupt the dealings
the subjects of the seller and the by
write the contract price to their reg

Step 4.

sheets, then the auctioneer restg
dealings.
Step 5. An auctioneer ends the dealings by

restrictions or at the time of expectin
contracts.

An experimenter or an assistant cg
the record sheets from subjects, §
deals with the data to know the exf
mental result. After that, an experimeg

Step 6.

shows the result to the subjects a

compares with the initial demand
supply functions to urge understand

Especially an educational scene, as described in

Step 6, it is very important to show the coenparativ
COfiews between initial conditions of the experiment
SIOQIRd the result in order to urge understanding of
ts WQibjects, like the demand and supply functions
M &Rown 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.

of the
et aiy
room

e fol-

Demand Function

Equilibrium

|
T
Quantities

Figure 9-2. Demand and supply functions

mandH—

ex-
cord
5 of
ding

< ofYoblems Conducting Oral Experiment

andrhe problems and the manual operations needing
supports at conducting an oral experiment described

!

!

|

|

' !

| Supply Function :
A4

>
e

An experimenter or an assistant staits tag follows along with the above procedure.

ces
Experiment preparatory stage (Step 1 & 2)
arket,
and
lyer
ord
Arts

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 ac-
cording to it must be created.

fime When two or more values are in(_jicated on a
b o recor_d_lng _sheet, it should be g:_on_5|dered on the
classification that market equilibrium cannot be

lects pr_esumed th_e easily from them. N
nd S_mce; a subject. can guess the market equilib-
ori.  ium if the experiment using the same set of data
nter 1S _repeated, some kinds of set of data are re-

nd quired to experiment repeatedly.

— Because the layout of a recording sheet depends
on the number of values distributed to one sub-
ject, a re-layout is required for every experiment.

hnd
ngs

of the mechanism of price formation.
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Education

— The set of data have to be reconstructed ih the To prepare a data set which subjects could do
class with considering the demand and supply acquisition with nearly the same gain and hard to
functions so that evaluation values and produc- estimate the balance value.
tion costs can be equally distributed to the . -
since the number of the students as subjer:tsrleéonleCtIrlg experiment stage
unknown until going to a classroom on the [day- All subjects are able to confirm experiment en-

forcement situation on projector screen.

Conducting experiment stage (Step 3, 4, 5) — To prepare on site the data sheet corresponding

— Although an auctioneer indicates the trangition to a change of the subject number and experi-

of subjects' bidding prices sequentially fo a ment items in the classroom. .
blackboard, all of the prices in a short time of- To check prompt!y S0 as not to reflect incorrect
fered by many subjects cannot be written dqown. data to the experiment.
— After the end of an experiment, the history pf tlost-experiment stage
_bidding and the contract prices are indispensgble To automate the processing of experiment data.
In order that subjects learn a market mechgnism. 1, represent to a subject immediately the setting
Since there is no space that can leave all ¢f the and the result of experiment
histories on a blackboard till the end of ap ex- '
periment, however, the experimenter has td copye information system has these functions is the
the blackboard on the way. learning support system in economics using market
experiment.

Post-experiment stage (Step 6)

— Although an experimenter has to confirn imOral Experiment Support System

data that each subject recorded, since the| daig/e design and implement the oral experiment support
processing takes much time after the expersystem in accordance with these requirements.
ment, it cannot be checked precisely.

— In order that the experimenter must calculate Fhe Basic Design of the System
producer's surplus and a consumer surplus for

each subject immediately after the end gf ali/® design the system to be able to use widely for
experiment, there is no time to explain abolit tfFONOMics education at college level in Japan.

market mechanism and an experimental regult fijieréfore many educators must be able to use it
many cases. easily without special hardware and any system

settings in the ordinary classrooms of thest school

Requirements to the Information System Nowadays there are a projector, a screen and a
PC for lecturer in the ordinary classrooms at uni-

Thet_ foII0W|tng f‘%”C“%”S ?re r?quwedd to the "tm;q;'ersities and colleges in Japan. If these irtstrumen
mation system in order to solve and suppoyt the, ot installed in the classroom, now we can even

above problems. bring all of them as laptop machine sets. So we

Experiment preparatory stage consider the system based on only these instru-

- . ments. The basic design of the system is shown in
To prepare the initial experiment data of a[Iz_igure 9-3. It will work as a capable assiktant of

evaluation price and a production cost ag deoral experiment with the following three functional
mand and supply functions. P J

— To be prepared some data sets that have the OUPS correspon'ding to three stages mgntioned
same shape of the demand and supply funtio ove: (1) Experiment preparatory functions, (2)

with different balance prices for each experirne e;gg::?nnesmoffjn%%giic“ng experiment, (3) Post--
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Design of Oral Market Experiment Support System

We realized the support system implementing

functions on PC with Java Runtime Enviror
Version 1.4.2 or later. The software can be

loaded from our site [7] but all messages in
written in Japanese.

Personal ProjecttH Screenjf
Classroom g g
<— Biding—— g %e
Auctione g
(Teacher) Seller/Buyef

7 (Students)

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

thegsually using a graph and numerically by value. An

meexperimenter can select the automatic setup tab or

lowtire manual input tab as the way of settiniglthe init

it adata. 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 datatfils, and
data can be reused for the same experiments if
needed. Moreover, the same shape of the demand-
and-supply functions from which only equilibrium
differs are also able to be generated using the dat
set and the function shift mechanism in this.progra
This is the setup method for making diffiesk to gu

mete equilibrium by the subjects in a repetition ex-
periment (See Figure 9-6.).

The functions implemented in this system aie de-

scribed as follows along an outline of the en
ment procedure.

Experiment preparatory functions
Setup of the number of iteration of the explérin
the number of iteration of the experiment is ¢
in the column shown in Figure 9-4. the tabfshe
the same quantity will be generated and disf

automatically. Each tab indicates each exper
tal parameter that can be set up independent

—

]

Figure 9-4. Demand and supply functjions

Setup of the demand and supply functiong
initial experimental dadéademand and suppl
functions are set up for each experiment on t

sheet shown in Figure 9-5. On this tab, an ¢
menter can check the demand and supply fun

force-

ent:

nosen

pets 0

layed

Ime Figure 9-5. The Tab sheet for setup of the pa-
Y- rameters of eximen

and

Automatic Setup Tab Manual Input

Figure 9-6.
Sample Tabs for automatic setup and manugdly settin
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Preparing Recording Sheets for each Jiigec
budgets or production costs assigned to eacl
ject are indicated separately in every pered :
table shows in Figure 9-7. The column "Total

. quired at that time, it can also equalize to order

1 sulmake the difference of each subject's total profit
ns temall. Although the maximum difference at the ini-
gaimdl state was 10.000 yen or more in the example of

is the comprehensive profit that collected the diigure 9-7., it became about 4.000 yen by equali-

ferential between the values assigned to

subject and the equilibrium value of the m

through all of the periods in the experiment.

eachation processing.
arket
If re

Cost/Budget of unit

Figure 9-7. The Tab sheet for

Next, the experimenter prints the record ;5

shown in Figure 9-8. which includes the val
budgets or costs distributed to each subject.
cord sheet is generated in a standard HTML f
aim to print in more PC environment. Ang
thought that few problems were happened
printing since the standard HTML form can
suitable printing layout automatically to lalk po
printing setup. Since some record sheets
printed in one sheet of paper, they cut them @
distribute them to each subject along allotatio
Since all the data created in this stage caetdbe
into files, the experimenter will be able &nuse
for conducting the same experiment again or §
up the other experiment.

at th

Market Period No. Next Market Period

Total gain of each subject

setup of theegpa@eaperiment

n da

iy

th  Figure 9-8. The recording sheet for a buyer
betti

sheet
ue of
Arc
Drm
| we

]

fit

7=

SSi
ar
ff a
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Functions for conducting experiment

Setup of the experiment environment: The
data under experiment can be confirmed o
time whether to be a correct value and a (g
ble value with using the data file saved i
previous stage. Moreover, if there is a pr
reprinting of the recording sheets and creaf]
new distribution data are also possible in
classroom.
Indication of the Market Status under EX
ment: The input data under experiment
confirm on real time whether to be a coj
value and a possible value with using the
file saved in the previous stage.

Figure 9-9. shows the screen of the indida¢ion
market status. On the screen the experiments
input a bidding value immediately that the su
offer. If that bidding value right or possibkbeing
market condition at that time, the system iyme
accepts as a bid, and reflects it on the present g
In case of incorrect or impossible valuesys di

error messages and does not accept any inp|

that time. Of course, the input can be canaeleg
the input mistake arises.

Figure 9-9. The indication of the market tsutgt
L

Since bidding values are automatically scroll
one by one from older value if the indicatisn g
filled up, the experimenter will avoid thensity
that no bidding value can be shown any more
blackboard before closing the experimental m
However, if two or more goods are distribute
subject, this system is sure to handle the ¢
from the bigger surplus one first, and the su
cannot select it.

The experimenter can concentrate on conducting
inp e experiments because the input of the subjects
and their bidding values is only required during

e xperiments
os$XP .

! thEost-experiment functions
nter,

ion of Displaying the result of the experiment: After the
the end of the experiment, this system calculates the
result of the experiment using initial data for the
peri- experiment and shows it immediately on the
can screen. All and transition of the contract prices
rrect and the demand and supply functions used for
data the experiment are shown simultaneously as the
result like Figure 9-10.

of t

Br can
bjects
e
diate
C

5pl

Experimental Results
Theoretical Results
whe —

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 ex-
periment. It is important to show each subject's
experiment profit not only for the purpose of eco-
nomical study but also in order to lead to the re-
sult that the experimenter designed. It is needed
to keep the subject's incentive for the experiment.

uS

ed up
rea

latio

on the
arket.
dJ to a
oods

P. Figure 9-11. The result and the data shgnqt
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The Solution

We behaved as experimenters and condl
some experiments using students of our clasg
subjects under this system in order to evalu

system solution. The results of using the sysfe

conduct the experiments are described at
experiment stage in the following.

Experiment preparatory stage

The preparation functions of this system

support to generate the data sheet along th
mand and supply functions that the experime
needed in the classrooms, and it is only nee

few minutes to set the parameters and to pript t &

recording sheets. The system could suppo

experimenters in the problem situations su¢

"because the number of participants is not K
until coming to the classroom, it takes time t
pare the record sheet suitable to the class".

However, some works of them and the time
quired to cut the printed record sheet. Andrcut
something to cut them is also needed. We co
that this problem is avoidable by using the

beforehand cut out by the suitable size as tt
cording sheet.

Conducting experiment stage

The experiment could be conducted easily
smoothly because the system recorded it an
played it on the screen as the new statushey o
input of the bidding information of the suthject
screen of the indication of the market status.

Since the equilibrium was changed at each |
in the experiment, the situation where subject
dicted the equilibrium of the market was av(
And, all of the subjects could get the nearly
surplus from the market through all of thebgeri
equalization of distribution of goods. Thesesfur]
can be evaluated to keep the subjects’ incentiy

Furthermore, because a subject's bidding r
the double auction market was able to be pre\
completely checking by the system, the en
ment which the experimental result tends to
verge on a theoretical equilibrium could be by

Post-experiment stage

Icte@ith supporting the work of calculation and presen-

ses t@ation required for an experimental resultethe sys

e gtquld reduce the work of the experimenter for

m3bBowing the experimental result most important for

ead@ronomics study and show the result immediately.
Thereby, the experimenter could conduct the ex-
periment smoothly until presentation of the result.

These results indicate that many of the problems

jyere solved or reduced by using this system and it

an support conducting the experiment under the
||g1ited time schedule in the teaching classes. This
stem can be used if there are only one standard
and a standard printer, and since it can support
+ tHae complicated experiment preparation that require
h é@inings, an experiment can be introduced easily i
nowpost 'of the classes of economiqs without t_rained
R pr%xperlmenter. Moreover, we consider that this sys-

tem contributes not only to support experimenters,

is IQI._J'[ also.to help experimenter's imp'rovemdant in skil
tersOf experiment because the conducting repeatedly of
hsidefperiment becomes easy.
Daper .
e rEj_SCUSSIOI"]

We asked the professors and experimental econo-

mists who have employed the experimental market

in their economics educations to evaluate this sys-
arf@m based on the result of having used this system
d dig- the actual classes or the educational scenes.
ly tTheir evaluations and comments were good in
bn general and friendly, rather there was much voice
that desires to support of still more complicated
)erigéperiment setup. It is as follows:

e d
te

n
ed>Y
$

s pre to trade the goods of each subject in any order.
pided. to trade the goods obtained from the market
same again.

hds— to conduct the experiments which open two or
cti  more markets simultaneously.

es'Because all of these it is required to buiasig syst

ule {Rat cannot handle present system’s requirements.
entele order of dealing goods can be treated by giving
VIO[Ps like A and B to the goods of each subject.
COProwever, it is necessary to reconstruct the program
ilt. 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 shg
experiment status is required to redesign i
case (3). Furthermore, we have to redesign th
of record and processing of data, and display
result because the record of every subject’
perimental progress is needed in both of the ¢

We consider as follows why we received thes
vanced requirements.

Most of economics experimenters in Japa
trained experimenters. In contrast, most

w thgstem can improve the skill of experiments for
N theconomics educators.

€ Waywe consider that a true system solution is to
of thuild the environment which such positive devel-
5 €¥pment circulation produces. We hope this system
FaS§S greatly used as the foundation and thettool for

5e ad-
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5h Anniversary Conference on Business Information Systems
910" November 2007

IPETERDOBAY-2MARIARAFFAI
1Professor, PTE Faculty of EcondRiogram Chair, Széchenyi Istvan University
eMailidobay@pte.ktk.Huaffai@sze.hu

The % Conference on Business Information Systenesldog&iEBIS (Professional Association of the John
von Neumann Computer Society (NJSzT in Huog&r@age in Gyon Novt-1F 2007. Beside dis-
cussing the newest scientific and technoladfica tbe field of business information spstexchanging
experiences in using BIS applications the moai gfutipe conference was to provide profekssirg, in
leaders, PhD doctorates with achievementggakesahedevelopment, implementation and amliGtion

The event was hosted by the Committee of J

aumam \CS group inré@yoson-Sopron County, the

Széchenyi Istvan University, and supporteBIByTi68& Information Systems Technical Comn@ifee WG

The B Conference on Business Information
tems (SEFBIS’2007) attracted much more
senters and participants than ever before. Alt

SysConference Opening
re-
P r the opening speech and welcome greetings of

noughe! : _
the field of BIS related to branches of Informatiﬁg‘”a Raffai (Chair of SEFBIS Board, John Von

Science is only a small segment, the staiistiq
ures about the conferences show continuoy
crease of interests.

In 2007, the Program Committee had rec
47 presentations from altogether 53 author
papers were accepted from those, 1 third ¢

papers were written and presented in English. T

conference had also participants from abro

members from Japan, 3 from Romania and 2 fr

Serbia. For the earlier announced compe
written out to gain PhD Award, 9 young scig
had sent their papers to the IPC. The Confe

had altogether 103 participants both from acade

(professors and students) and from business

3l fi\leumann CS; IPC Chair, SEFBIS’2007) the Open-
is g Ceremony continued with complimentary speech
of Gabor Peceli (President of John von Neumann
S). He addressed the conference with the wel-
me message of the CS Presidium emphasizing
f't De great importance of the professional communi-
ies. President Péceli expressed that SEFBIS As-
a.d' ciation is one of the most active professional

“group, and he pointed out in his speech the sig-
ition! icance and the results that SEFBIS has reached
ntick d pe_rformed in the last years. He c_jecla_red the
ren& sential role of the Conference organlged in every
Ix%ar and stressed that not only Hungarian special-
s from academic and business field aredntereste

aive%

[

o

IN"the subjects but they also expand to foreign
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countries as it can be seen from the confe
program. PresidentcBLlI presented the ac-
knowledgement of NJSZT Presidium to the
ence, congratulated the SEFBIS Board and §
active members for the results they have reg
and he wished all the participants to enjoy g
cessful Conference!

Plenary Session

The plenary session was chaired by Mama R
who expressed that the Jhbilee Conference

attracted much more lecturers, experienced|bu
ness persons and also young researchers as|in t

previous years in order to build communicatipn
run fruitful debates on the most frequently

tioned computerized systems and applications.
Although the official language of the conferen

was Hungarian, all the presentations in the P
Session were held in English. The first ke
speaker was GabooM&NNAY(SEFBIS Board;

Chinoin Co.) who presented a new survey| an

stated that the duration of the speech of req

people and politicians was reduced in the Hung

ian TV news to 10 seconds in average (2

Starting from this situation he stated thaf th

IT-professionals could use every effort to ma

business and the economic procedures mor¢ s

cessful, even they can develop more and

suitable applications, but it is essential b acce

and appreciate the fact that they can not cH
their environments deeply, and even it is no
role. The presentation was followed by some
tions from the audience, expressing opif
pro-and-con.

Tetsuya tHikiProfessor of the Saitama U
versity (Japan) described the results of a pf
having analyzedral Market Experiment as
Educational Tool in Econonties also made
known the design process of the Support Sy
that can help the students studying economics
give a market experiment based on subjg
thinking and action that is more effective thg
passive lectures using some textbooks and

encich knowledge and skills. Because the students

observe directly an emergence of an economic
augihenomenon by the activities of human subjects
|l thecluded themselves in the market experiment, they
chezhn comprehend related economic theories deeply.

SUC- pere TmBAsand ImredkovicgUniversity of
Subotica, Serbia) presented a papégitn
Software Development Methodologies in Informa-
tion engineering projeBiscause of the hetero-
geneity of agile methodologies, first they compared
the criteria: (1) reviewing the volume of methodol-
ay in which project management is used, (2) ana-

ing whether the processes, defined by the meth-
Q ology, cover the appropriate phase of the life
Hue gycle (3) checking whether the methodology initi-

ates the level of skills and the use of tools in IS
developing life cycle phases. Finally, the authors
ve a short description of the structural and ob-
t-oriented principles comparing them with agile
ethodologies.

Erzsébet dszkaY(Szent Istvan University) as
e acknowledged expert in this theme pointed in
or presentation titledKmowledge Transfer or
roblem Solving the basic difficulties of the
Learning content. She highlighted that during the
(e tfantent development process the designers have to
e aware of the purpose of education, the knowl-
ge necessary to teach, the required ability and
ills. The eLearning content has to be far more
xible than the traditional material, as rsenain
the capability for adapting itself well to the
anglng requirements. The presentation was fol-
gwed by several questions, remarks and proposals.

. Session D

ojedecision Support, Intelligent Solutions
AN

~

en
/noaLﬁ
ort

DO7

mo

an
th

qu

lion

The Session D started with the presentation of
steReter RIsTOKPécs University of Sciences, Faculty

aff Economics). In his paper the author gave a
otiv@eneral overview about the business intelligent
n t§¥stems from audit approach. Kristof's research
hlackmed to prove that the COBIT audit tool is suc-
derfigssfully applicable for reviewing business intelli

board. This system can also be useful for stu
who want to become educator or research
economics in the future as an opportunity to

er §ent systems such as the SAP.
btain
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P&l Z2eBeDITECIO in E-ON IS Hungary) addres
his presentation to professionals who arednte
in managing information systems of large cc
nies. Focusing on the IT-services and the ing
ing importance of IT-security he emphasize
importance of the standardization, the creatin
complying with law decrees in the field of-1S/
eration, and the basic need for satisfying us
guirements.

L&szl6 dRrial(Pécs University of Science
Faculty of Economics) raised the question of
sion support from the approach of energy
supply chain. The energy grass has lower e
density comparing to traditional, fossil er

sedbook (Publisher: PANEM) is useful not only for the
resteniversity courses but also for experts and decisio
mpeatakers in practice.

Creas-

d tsession K
g%"JC‘%Eientific Research and Development

' "he six presentations of this session chaired by
Péter DBAY(SEFBIS Board), having been deliv-
S, ered in English, pointed at the special inferests o
degire scientists. TamasckENASTSzéchenyi Uni-
Jrasersity, Faculty for Information Technology and
ner@ngineering) deals in his research work with the
ergyser interface development methods and tech-

sources, therefore it takes up much room, andriques, so in his presentation he pointed to the

needs big amount of transportation and proce
For this reason, the financial and energetaf ref
its utilization strongly depends on the effestiv
of transportation and processing operations.
presentation, he related the aims of researc
survey he made assigning the participants i
supply chain from the farmers to the power
the possible risks in the process and the +isK
mizing model. Joining to the presentation
demonstrating the capability of the theor
model Etelka&\DR (Pécs University of Scienc
Pollack Faculty of Engineering) showed a
study.

The next speaker AnmaW(Pannon Univer-
sity, Faculty of Economic Sciences) presen
new model that uses mobile software agen
collaboration of Virtual Enterprise partnerg. S
out from the complex nature of the systemg
basing on the Complexity Sciences she deve
an extension of agent based model. She des
the model focusing on systems, such as m

ssififficulties of the relating Model Driven Arehitect
urmto Human Computer Interface and User Interface
ENemodels. HirokomMizawAJapan, Toyo University,
In tFgiculty of Law) demonstrated a case study of a
N, thtass support system which goes to show that the
N theoposal worked out under professor Tetadpa U
planapan, Saitama University, Faculty of Liferal Arts
mifdadership is a well applicable method forglesignin
Qni(dlformation systems by focusing to the user’s role.
eticalfter Annaddves (Pannon University, Faculty for
ES, Information Technology) very impressive presenta-
casfon about a workflow based re-engineering process
of socio-technical systems, FererrsiHCEPécs
University of Sciences, Faculty of Economick) showe
led their research results achieved in the field of cha
Is facterization of the word-statistic methodddor stab
etticontent and also analyzed the results of the com-
5 anghrison. TibookzTtyAPannon University, Chair
lopéat Organization and Leadership) continued his
cribark on developing mathematical methods for
rkegtochastic project network techniques and expanded

population, or ecologies, which are less integratéteir research towards techniques for sensibility
or organized than the ones, such as companigs agldecking. FereneA8HMANNPécs University of
economies, intensively studied by the traditiongtiences, Faculty of Economics) and the co-authors

disciplines.

At the end of this Session BditHANEHOTH
(Budapest Technical College) introduced a
book written by four excellent authors (Edit
thané-Toth, MikloR® Andrea K Laszlo dwv-
RICS what deals with the theoretical questior
decision making and decision support syste
discusses the supporting tools (DSSs, GDSSS

Csaba ZoltareBes(Pécs University of Sciences,
Faculty of Natural Sciences) and Pét&rs M
nelfp-C.Soft Ltd.) presented the ProMea methodology
saahd the software that supports the requirements
specification activities in the development process
s ¢¥eing aimed at custom information system.

ms, it
). The
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Session E:
Integrated Systems, Business Solutions

The Session E had been addressed to integ
systems and the methods and tools that inc
the productivity and the quality of the appli
systems which support the business proce
better than ever before. The speakers pres
effective solutions. CsonganeiH(Controlling
Ltd.) demonstrated a new technique enhancif
effectiveness of the value stream manage

Economy) presented how it is possible to use intel-
ligently the math calculations in IT applications.
Zoltan BvAcgSzeged University of Sciences) and
ratddzsef itk(Budapest Technical College) proposed
reasemathematical model and a method for describing
pd Business workflows. TibgenBesand Attila
1 ssd€zMA(Szeged University of Sciences, Institute for
entédformation Science) gave an optimization model
for packing maximum number of things with circle
ng thmed cross-section into rectangle formed storage
mentnits. LaszI6OBA (Eszterhdzy Karoly College)

Gabor BzsNYA(KTI Transportation Card Ce
spoke about the intelligent IT solutions that
used for supporting the management’s respo
ity in decisions making, while szasAG(San-
ofi-Aventis Co.) presented the IT quality assy
model used in pharmaceutical industry. Pé
BerRecZDebrecen University, Centre of Agricu
Sciences), TundézRsand MikléserpDoN(De-
brecen University, AMTC AVK GAIT), and
Ferenc BD s (Széchenyi Istvan University) a
lyzed the possibilities of IT innovation amdahe
ERP systems at the small and medium size
terprises taking the cost-benefit calculationg
into account. Carrying on the ERP theme
KARPAT(Debrecen University) proved that dej
ing and applying an integrated enterprise inf
tion system such as the SAP can be very usef
for organizations in higher education. Afara
(Breona Ltd.) and JozsefsBO(Albacomp Co.)
covered the experiments of implementing and
the Oracle BPEL process management syste
local government organization while Gsaza k
and Péter ds (Pécs University of Sciences)
co-authors reported théeBel of CLBP system g
a new way of communication in administratiol

Session [
Methodological Solutions, Experiences

n from the aspect of customers’ habits and behavior
sibilhile FerencoTH (Guidance Ltd.) analyzed the

effectiveness of the AJAX technology and the GWT
ranttamework used for developing Website oriented
itric&pplications. AttilaRYATHGrant for Information
turadociety) considered the possibilities lying behind

the business success, and concluded that the
alsglectronic commerce with the new payment sys-
na-tems plays definitive role, and that the eMoney is
us one of the key factors in realizing competitive re-
d eadlts. Klaraohescu(Babe-Bolyai University of
alsiciences) presented a theoretical approach of a
Tibokew data structure called fringed-quad tree, while
ploydanos Bros(West-Hungarian University) demon-
prmsirated an on-line database that can be used as a
Ll ajpmtotype in wood industry.
P

Session O
usi

Bdlucation, Curricula on BIS
m at a

B The round-table discussion that was organized in
as order to explore the problems of the higher educa-
s tion related to the business information systems,
. and to give solutions for cooperating with the IT
practitioners and the users, is already aaladition
session of the conference. This time LsEg C
(Dunaujvaros College, Institute for Information
Technology) was the chair of this session. He made

njée) studied the web mining methods and technologies

As in 2007, several papers were dealing with di-keynote speech about the strategic problems of

ferent methodological solutions e.g. mathen]
optimization, math calculations, organizaten
structures, methods and techniques for web (
the IPC decided to separate these papers in a
alone session. Mart@elENY(West Hungarian

atidhle higher education system and the potential ways
f dahead. The most active discussants @riba S
esiffara BRECzkYGabor Dénes College) and Ferenc
stai@B K (BC Consulting Ltd.) related the efforts for
unifying the curricula of BIS courses, and giresente

University, Institute for Information Technwblog

y atwo samples. Gergety@&sikand AttilalGDOVATZ
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(West-Hungarian University) demonstrated

B&saba &REN the vice rector of the Széchenyi

ance Scorecard based sample for higher educatitstvan University presented the award and the bo-

system, while Martzekky(Szent Istvan Univer

sity) presented methods and experiences of te ch'Tg
database management. The conference parti |pa|%ts
put questions to the speakers, made comments gn

presentations and added remarks and propos

Closing and Award Ceremony

At the closing session, MarrEARave a sum-
mary of the conference, concluded that the
sented papers were relevant to the confer
topics and they proved that the researchers
practitioners had been doing their best in or
increase efficiency of the IT systems supp
business.

The highlight of the two days’ program wa
announcement of the results of applications fq

Award. In 2007, the Award Committee had got

together nine papers as applications, from
they awarded five works by taking into accou
candidates’ level of presentations and théartal
discussing.

Péter BBawas born in

nus to the PhD students in sequence:

Péter KISTORPécs Univ. Faculty of Econ.)
Ferenc BD s (Széchenyi University)

s L&szl6 driA(Pécs Univ. Faculty of Econ.)

Beyond the placing the Award Committee praised
TomizawalkRbki(Japan, Toyo University, Faculty
of Law) and TamascKENASYSzéchenyi Uni-
versity) with a diploma ,Excellent Paper”.

pre-

em@s Conclusion

5 aln
Her Thie conference sessions brought together a num-

prtirfggr of experts from the field of informatiog scienc
IS design and implementation, and of course it
s tHyought the professionals from academia in touch
r pHf§h experts and practitioners from IT industry to
business.

those We just hope that the SEFBIS Board can wel-
nt tgeme much more participants both from inland and
bnt abroad in the next year in order to demonstrate the
increasing importance of the professional commu-
nity on business information systems!

Pécs, graduated in math and pBysigedtiniversity.

He participated in founding the Computer S@artogeDeof the Faculty in 1972.

He wrote his doctoral d

versity of Economics at
~Simulation Methods in

issertation on complagorsimathods in 1975 (Uni-
Budapest), and re¢éé¢iedanglidate” (PhD) degree on
Traffic Management alidrCb®89. He has taught in

the US for two semesters with Soros- and Bclwighdéhips, while he has
served as vice rector of PTE (Pécs Universiiyces@ Dean of the Faculty
and Head of Department. Later he has visitetemggmurfiversities in Europe

with different scholars

hips. Péter Dobay hgmtpdrtio managing the first

TEMPUS (ERASMUS) programme, in the establistiraenbstfsecondary
(AIFSZ) education, and recently in the creaéddotdgna-type higher education framewoskaktis re

work covers corporate information systems,

idnfoemdt knowledge management environments. He

teaches graduate courses in business inforstatios aeas in Hungarian and in English lartgeiages.
has got ,Higher Education Award” (BaranyarC20dyamd received the Magyar Koztarsasagnérdemre

Kodzépkeresztje state order in 2004.
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The 2d IFIP International Conference on Research and
Practical Issues on Enterprise Information Systems
Cctober 14-16. 2007. Beljing, China

11 DAXU— 2A.MINTIJOA—3SOHAIICHAUDHRY
LAFIP TC8 WG 8ChairZFirst Vice ChaCo-Chair of Program Committee Confenis’2007
eMaililxu@odu.edtamin@ifs.tuwien.acésahail.chaudhry@villanova.edu
On the Basis of Preface [1]

Enterprise Information Systems (EIS) has beeasiaghcpopular over the last decades. Ete iabegr
support business processes across functionaigdsaanralaupply chain environment. In recemiyesars

and more enterprises worldwide have adoptedugi8ntpitheir business. With global operasibn glob
supply chain, and fierce competition in place, sheeed for suitable EIS such as ERP, eRusiness
eCommerce systems to integrate extended emeapsisgply chain environment with the objective of
achieving efficiency, competency and compstitioelagsnot only the large companies, butsatsallthe

and medium companies are quickly learningtihatrdadgrated EIS is more and more a requeetiaile
doing business. Businesses are all over theevimvissaing billion of dollars in acquiringlantemting

EIS. As a result there is a growing demanéifohires&IS to provide insights into challengess aisd
solutions related to the design, implementatianageiment of EIS.

There is no doubt that the topic of EIS isvquite¢ nereport on the state-of-art of, and emerginig trends
and having important long term strategic impact cgsearch and practice in EIS. The conference called
global business and word economy. Due to the ifor contribution on significant research findings,
portance of the subject, there is a significenit amo reflecting advanced technological research and
of ongoing research in the area. To respond ttaoplications in the field, and state-of-theegrt sur
market needs from both academic researchels apdpers and reviews on future directions of enter-
practitioners for communicating their research oprise information systems.

comes, contribute to, and often lead, progresges iNThe 2d |FIP International Conference on Re-
the stage-of-knowledge and the state-of-art in Elarch and Practical Issues on Enterprise Informa-
the First IFIP TC8 International Conference dn Rgyn Systems was organized on 14-16. October
search and Practical Issues on EIS (Confenis[2008)07. in Beijing (China; see the photos on the last
was held at Vienna (Austria [3]). Two mothg after, page). The CONFENIS'2007 was hosted and lo-
International Forum of Information Systems |Frogg|ly organized by the Beijing University of Posts
tiers (IFISF) Symposium was held in Xian (Ghin@hd Telecommunications (BUPT) and the Beihang
Due to the success of these conferences, the secQDfiversity (BUAA). The conference received over
Confenis Conference was organized in Beijing.  five hundred submissions; the Program Committee
IFIP TC8 International Conference on Resear@tcepted 185 papers with different topics, which
and Practical Issues of Enterprise Information Sysere published in the two volumes of conference
tems is a primary international event that proviglesproceedings titi&esearch and Practical Issues of
opportunity for enterprise information systems$ adanterprise Information Systé€amsinger, USA
demicians and practitioners in the world to gath@Q07 [1]).
exchange ideas, and present original reseafch in
their fields. The purpose of the conference|is to
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Conferences

Distinguished scholars invited as keynote spe
include:

Shoubo Xu (Chinese Academy of Engineg
The Theory of Material Flow

William McCarthy (Department of Accountin
Information Systems, Michigan State Univg
USA): The REA Enterprise Ontology: A
Accounting Infrastructure for Enterprise Sys
Xiaohong Guan (Chair of the Departmel
Automation and Director of the Center for |

gent and Networked Systems, Tsinghua Upi

sity; Director of the State Key Lab for Man
turing Systems, Xian Jiaotong University):
mization Based Production Scheduling for
Enterprises

Yushun Fan (Department of Automation, 4
ciate Director of the System Integration Ins|
Director of the Networking Manufacturing
ratory, Tsinghua University): Architecture
Key Technology of WFMS in Service-orig
Environment

Kjell Samuelson (University of Stockholm,
den): Systemic Integration of Matter-Energy
and Organizational Information Balance
Swanson G. A. (Department of Accounting
nessee Tech University, USA)

ake345: Next Generation EIS
S16: Data Mining in EIS
ring§l7: Bl and Intelligent Information Processing in
' EIS
ga é8-819: Knowledge Management in EIS
t’g 0-S23: eCommerce, eMarketplace, eGovern-
’ ment
24: Global eSupply Chain Management, Sup-
plier Relationship Management (SRM)
525-526: Supply Chain Management
27:  ERP Implementation
28:  System Integration
531: Service Oriented Architecture
32: Models and Methods of EIS

On the spirit and the reflections of the conference
Assove come to the conclusion that the proceedings, the
titutpresentations and the discussions of the partici-
Labpants serve the authors to contribute to the pro-
angresses in the state-of-knowledge and state-of-art
enteid EIS and its applications; meanwhile iteA serv

professionals worldwide as an avenue to gain a new
Sweerspective on how the global business and world
Flameonomy are impacted by EIS [1].

After having performed two fruitful and effective
Te@onfenis Conferences the Board of IFIP TC8 WG 8.9
is going on planning and organizing the next con-

brSi
Ne
tem

The conference was organized in four parallérences in Iran (2008; This event may be cancelled

blocks, and in 26 professional sessions:

S1: Enterprise Information Integration
S2:  Trust, Security, Privacy and Quality As

S3: Business Process and Workflow Mode
S4:  Enterprise Integration

S5:  ERP Initiation and Implementation

S6: CRM

S7,529-S30: ElS-related IT Project

S8: Realization Technologies and Enterprig

S9: EIS; Open Source EIS

S10: Ontology, J2EE and other technologie
S11-S12: Informatization

S13: EIS Application

S14: EIS Implementation

ance Issues

Computing Tools

due to political instability in the region)gamyHun
(2009), in Brazil (2010), and in Shijiazhuan (2011,
China).

Sur-
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IFIP WCC’2008

IFP World Computer Congress
Milan, 7-10 September 2008

The International Federation for InformatiasirRygéd®) was established in 1960 under the
auspicies of UNESCO as a result of the fir€toipdter Congress (WCC) held in Paris in
1959. The most important event of IFIP is that#Qtganized in every two years. The last
five conferences were held in Vienna-BudapestHdugary, 1998), Beijing (China, 2000),
Montreal (Canada, 2002), Toulouse (Francea@dgp &hile, 2006).

The 20th World Computer Congress: WCC 208@MadetakMilan (Italy) from 7th to 10th Sep8&@per
at the Milano Convention Centre. It will bet ingportesnt congress dedicated to the Sciesroestidmf
Technologies and Communications ever heltt willtplpvide a unique opportunity to shamnel Vistien

to world-renowned experts in the academic aold fietgs During the four days of congressl000 d
gates, coming from 70 different countriesatgilihdeimain questions and perspectives in iIG@ Thabisa

at the heart of the economy of knowledgesndéet@dy and in the evolution of our society.

WCC 2008 consists of major conferences orgéfiPsddnhnical committees and work grougssilus a
of associated workshops and tutorials. Thel mtfeiences announced so far are:

TC1 TCS: 5th IFIP International Conferenceeiitdln@omputer Science
TC2, WG2.13 OSS: Open Source Systems

TC3 ED L2L: Learning to live in the knowletige socie

TC3, WG 9.7 HCE3: History of Computing armhEducati

TC5, WG 5.4 CAl: Computer-Aided Innovation

TC8 ISREP: Advances in Information Systemb Hehg@ation, and Practice
TC10 BICC: Biologically Inspired Cooperatitexgompu

TC10, WG 10.2 DIPES: Distributed and Paralig¢:& ®pstems

TC11 IFIP SEC: 23rd International Informatipn&aterence IFIP

TC12 IFIP Al: IFIP Artificial Intelligence

TC12, WG 12.6 KMIA: Knowledge Management in Action

TC13 HCI: Human Computer Interaction

TC14 ECS: 1st IFIP Entertainment Computingi@ymposi

WCC 2008 will provide integration between sv8uginielss and Research. This new lItalian apfpiroach
give the possibility to match the specific sfiltfexfECs with cross subjects of the Itatignmealiving
therefore the business and the industry seeatatsuétare there will be keynote lectureedibgusigh
level invited speakers.

There is no doubt that every participant vitlegngsgy in Milan, and the scheduled teocbgriaadsd
Please visit the Congress Website: http://wvi8. gy ide/
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Relevant Events

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 BL®iGoamd that will be organized in the resar futur

19-22.10.200811P 2008: 3hInternational Conference on Intelligent Infd?roagssing
Venue: Beijing (China)
Website:  http://www.intsci.ac.cn/iip2008/
Organizer: IFIP TC12, WG12.2; Chinese AssbAidificrablntelligence; Institute of
Computing Technology, CAS

22-24.10.2008IFIP 8.6 2008-1P 8.6 2008 Conference: Open IT-basednnhbwatig towards coop-
erative IT transfer and knowledge diffusion
Venue: Madrid (Spain)
Website: http://ifip8-6.ceditec.etsit.upm.es/
Organizer: IFIP WG8.6; Regional Governmerd;df Meehsidad Politécnica de Ma-
drid; Telefonica; UPM Centre for TechnolayyCefilisec; Ayuntamiento de
Madrid

12-13.11.2008 PoEM 2008st IFIP WG8.1 Working Conference on The PradiecprafeEModeling:
from Business Strategies to Enterprise Architecture
Venue: Stockholm (Sweden)
Website: http://www.his.se/iki/POEM2008
Organizer: IFIP WG8.1

12-13.11.2008 EI2N 2008:34 International Workshop on Enterprise Intégiextigrerability and Net-
working
Venue: Monterrey (Mexico)
Website: http://www.cs.rmit.edu.au/fedconf/index.htmi2p20@8efp
Organizer: IFAC TC5.3; IFIP WG5.12; InterOP-VLab

12-15.02.20091PROF-09:ICT-professionalism, a global challenge — 2009 ®dorference
Venue: Arnhem (Netherland)
Website: http://www.IPROFQ09-arnhem.nl
Organizer: IFIP WG3.2; WG3.4

21-24.06.2009 The IS role in leveraginditenoeend creativity of SME’s CreativeSME
Venue: Guimaréaes (Portugal)
Website: http://creativeSME.dsi.uminho.pt
Organizer: IFIP WG8.2; FCT — Portuguese Fdan&aimmce and Technology

27-31.07.2009WCCE 2009th IFIP World Conference on Computers in Education
Venue: Bento Gongalves (Brazil)
Website: http://www.wcce2009.org
Organizer: IFIP TC3, RS, BR
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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 @rganizing théGonference on Information Sys-

order to get the academics closer to the real
of IT-professionalism, and to strengthen the
eration with the IT-specialists and the branch
economy.

Responsibl&abor BIMONNAY

Decision No. 27/2007.

The SEFBIS Board and the Editors of SE
Journal make efforts much more effectively a
lier to obtain sponsors for publishing the SE
Journal.

Responsibl@éter DAY

Decision No. 28/2007.

Referring to the Higher Educational Reform
troducing two-level system, the members of S
co-operate for the common benefit of unive
and business field with the Consortium on Bu
Information Systems in order to share all theg
cational recourses (curriculum, professorss,teg
trainers, books, lecture notes etc).

Responsibldlaria RFFAI Andra&ABOR

spatEms on behalf of the Day of Hungarian Science.
coope-organizers: Széchenyi Istvan University and the
ies Gbunty Community of John von Neumann CS.

Responsibldlaria RFFAI Péter DBAY

Decision No. 30/2007.

Active participation in organizing Internatienal Co
FBIferences (IDIMT, CONFENIS, SM) to take easier
s eavidely known the scientific and development results
FBIS the Hungarian professionals.

Responsibldlaria RFFAI Péter DBAY

Decision No. 31/2007.

Cooperation with the IFIP TC 8 Information Sys-
of it@ms Technical Committee in working out National
EFBR8presentatives’ report system focusing on speci-
sitiésation of IT-professionalism.
5iness

edu-

Chebecision 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.

ResponsiblSEFBIS Board members

Responsibldlaria RFFAI
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