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Abstract—This paper focuses on creating a component model of It is also necessary to use expert knowledge irsgieeific

information system under uncertainty. The papentifies problem
in current approach of component modeling and pgepduzzy tool,
which will work with vague customer requirementsdapropose
components of the resulting component model. Tlopgsed tool is
verified on specific information system and resudt® shown in
paper. After finding suitable sub-components of tresulting
component model, the component model is visualigeol.

domain in which the IS is formed and will operateensure
the correct understanding of the requirements fobe t
subsequent system implementation. This approach wil
minimize the misinterpretation of any vague requieats
given by the customer for both the analyst andcistomer,
but still leaves a lot of key responsibility andasp for the
analyst.

Keywords—component, component model, fuzzy, fuzzy rules, This approach is therefore very dependent on thevletge

fuzzy sets, information system, modeling, tool

|. INTRODUCTION

of the expert and from their work the quality oé tfuture 1S
(or parts of the IS) is unfolded, which can be saohe
undesirable and dangerous (especially in the cdsrenthe

URING the modeling process of a new informatiorgiven analyst becomes unavailable during the aisapy®cess

system we need to capture as big an area of reggns

on the information system as possible in the tage of the
system analysis. At this initial stage, the comroatidn

between the analyst (an expert) and the customer
contracting authority) is essential. To ensuresihecess of the
subsequent system design and its implementatiois, thus

essential to properly model these requirementsbfith the

customer and for those who will be creating andlé@menting

the system itself. The component model, which shdtires
individual components of the IS, is one of the apmpiate

models that allows to view the future functionality

Il. PROBLEM DOMAIN

The currently most adopted approach is based arepsing
the input requirements of the customer by the ahalsgn
expert), who then, with the basis of these requermand his
own experience, creates this system component model
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for any reason or has suspend his participatiomrgtime
during the process).

The goal is therefore to reduce the role of theeexpr to
dampletely eliminate the need for his use in thalysing
process of the IS and partly pass his role onédoctimtracting
authority. In this case, the contracting authowtl be able to
design and interconnect components and generate
component model of the new IS (the term new is lusesl to
define the design) on the basis of vague requiremen
definitions with the help of an expert system.slessential to
understand here that this process is not only alibet
implementation of the new IS, but also about vérgdythe
existing functionalities of the IS for possible (necessary)
adjustments.

the

I1l.  PROBLEMSOLUTION

The solution of the problem domain is an experttesys
design (from here on abbreviated ESX), which woltinfally
process the vague requirements, where the comtgacti
authority will however still use his own vague laage to
describe the problem domain (i.e. he is not usihg t
formalisms; he is working with language concepi$le expert
system will also contain generic technology-bassdmonents
and components that are bound to a given problemaao
The list of designed components taken from thig lzasl rated
by importance will be presented to the customeetham the
vague requirements. The user then can form a Vi@aion of
the component model based on the proposed component
which can subsequently be visualised in a graphioah.
Thanks to the ESX, part of the design of the corepomodel
will be transferred to the customer and the custonimaself
can affect the resulting model. ESX uses a genedalel of
decision support system, which is described inafa] is used

in [1], [3], [4], [6], [7], [9].
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The proposed procedure thus includes the creatfoano 3. Number of employees:
expert system (EXS) for the contracting authoritge actual a) few
analysis of the IS and the resulting component rhode be b) medium
described as follows: c) many
4. The complexity of the solution (the sophisticatién
Vague user tepor Evaluated - the solution is directly proportionate to the co$t
e[ system osLcHc model of IS the said solution):
a) small
b) medium
Specific C) hlgh
::,Z:’i: components
IR Based on these categories, the questions in thetigueaire

I that the customer fills will be created.
User Example of a questionnaire:
Fig. 1 The proposed procedure of component modeling TABLE |
QUESTIONNAIRE FOR CUSTOMER
IV. Fuzzy TooL Number of
Fuzzy utility will process the vague requiremenfstioe E:Qf;'onamy Jgszri;an?;fam e,r:gclﬁﬁes (r:nc;rgﬂemxny
contracting authority for IS and the output will the proposed co-operation significant X high
component model. In the intermediate steps the LflaCwill ~ document importan many X
be used, which is described in [5], [8]. data_securil  marginall many medium
The main steps are: relationship important few small

1. 1% step — the customer enters the input functionalify

requirements and defines their importance, When defining fuzzy sets that define the individual
2. 2" step — the tool s,.earches through the knowledg@nctionality, these are converted into numerieairts where
base based on the input data (customer data)dor t83ch number always represents the functionalitye Th

existing  individual  suitable  componentsfynctionality “users” is for instance representsctie number
(implemented modules supporting a given business etc.

process),

3. 3d step — based on the importance of each individuaif~Jren DE®
functionalities, the tool evaluates | U= |sunsad
the SUb'ComponentS ame ‘Type ‘Leﬁﬁupp ‘Leﬁ.Equd.\h ‘LeﬁKemel ‘R_\ghLKemel‘R_\ghLEqud.\h‘RjghtSu}
th . . . users tiang [ 1 2

4. 4" step — the sub-components are then visualized ir e o

the component model together with their colour
distinction (the colour represents relevance).

customer_selatinnship tang 4

2

3
documents trisng 4 H
5

5w e —

I I

In order to identify the vague requirements of alshority, sy o i
a questionnaire that allows the transfer of thespiirements . .
into a simple text file is created. This questidnmaelates to et Dl | A Tapezcid| v Tyanguir | sttt |
the following legend which classifies the varioygpds of Change Tope=|  Delete ox B

queries into the following categories:
1. Functionality of the IS, the main processes:
a) users - user management
b) co-operation - support for user collaboration
c) customer_relationship - customer relationship
management
d) documents - document management

e) data_security - data security (secure login, The expert system then provides the basis of IF-WtiHes

_backup, data protection) that evaluate the individual sub-components ofiibased on
2. The importance of functionality: functionality and the system processes filled ine th

cooo

0 03 06 09 12 16 18 21 24 27 3 33 36 39 42 45 48 61 G4 &7 6

Fig. 2 Definition of the fuzzy sets for each area

a) very important - very significant questionnaire:

b) significant — significant

¢) important —important Examples of the IF-THEN rules:

d) less important - less important | F (functionality is USERS AND
e) marginally important — marginally significance is VERY SIGN FICANT AND

f) unimportant — unimportant
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enpl oyees are MANY AND conplexity is After processing, the expert system is generatiegoutput

MEDI UM THEN Central -user-directory 1S BIG fje outputixt containing the individually rated uts
IF (functionality is CUSTOVER RELATI ONSHI P

AND significance is VERY SIGNIFICANT AND Components:
enpl oyees are MANY AND conplexity is H GH TABLE I
THEN Anal ytical 1S EXTREMELY BI G OUTPUTFILE OUTPUTTXT
functionality  significance  employee complexity
functionality & significance & employees & complexity --> Analytical 1 1 a0 90
— : - 3 2 90 90
functmnahty|S|gn|f|cance employees|complemty|Analyt|cal|Gr0up |Inc ) User )
el L very significe bi bi exbi Client directory Public Storage
2% |customer_rel significant | me me me 0.03666" 05 05 0.5
AW |customer_rel marginaly | sm am B4 3 0.5 0.5 05 0.5
Workflow Integration Analytical Collaborative
Fig. 3 Definition of IF-THEN rules 0.t 0.t 0.t 0.t
0.t 0.t 0.89333: 0.42333.
The basic components, which can act as sub-comfonen Central
and reflect the degree of sophistication (compjgx@ian be Datawarehouse Web_accessiser
defined below [8]. directory
The basic components of the resulting componentemod.5 0.94 0.893333
are: 0.06666 0.5 0.5
1. User management
2. Document management This output is afterwards visualized. The resultmgdel —
3. Customer relationship containing rated sub-components within the basimopmnents
4. User interface on the basis of a questionnaire [6] described aboigeshown
below:

Within the range of the expert system, hierarchiieaes are
created for the actual processing of the IF-THEMgUor
each sub-component [1] [3].

The procedure of the hierarchical processing itdslf

Components visualization

X . i User Document Customer User interface
captured in the following diagram: management management relationship
/ / Storage
J/ oput o/ (41%)
/ Data.txt /
/
/ /
Client
User directory Workflow Collaborative (43%)
- (61%) (34%) {70%)
/ /
Rules [ [ Rules ( [ Rules Rules
{ User \ { CRM \ | User Interface ‘ Document ‘
\  management \ \ \ \ \ | management
A — A \ - \ \ ~ \ \ _ \
Public Datawarehouse
(18%) (19%)
v

Hierarchical fuzzy
processing

Fig. 5 Visualization of the resulting component rabd

/ om'pm The components marked with a red colour are thectsd
/ pamnt / system components that are essential and needebe to

' ' implemented (i.e. they reflect best and by far traginal

Fig. 4 Hierarchical stucture processing customer vague requirements and are fundamentad).ratio

Reference example of data processing is shownvbellbis  of red and green labelled, as well as the sheebaumwf red-
is the content of input questionnaire (data.txt): marked, may lead to a qualified decision on whetteer

implement a new information system, or just modihe

TABLE Il components of the existing one.

INPUT DATA FROMQUESTIONNAIRE FOR CUSTOMER

The actual components are filled with base compbnen

flunct|onal|t) silgnmcanc« ggnployee ggmplexm atoms, which represent the design patterns impl&atien.
3 5 90 90 We can cite as an example an atom called workflow:
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(— ) [8]
DataMapping
save Attrib &—774
i

WorkflowRulesEngine --------
create Attrib R— (9]
1

display Attrib  O— H
Display ------- 1

Fig. 6 Atom workflow

V.CONCLUSION

The article summarizes a practically designed and
implemented approach to the acquisition of relevaaterials
during the implementation of the information systdor
reimplementation of the existing one), and alsaptifiying the
system design of system partial parts or systesgif.its

The methodology and the tool created to suppors thi
methodology is accordingly based on the collectbrvague
requirements for the functionality of systems. Thegputs are
then processed by the tool using a hierarchicaliyt fuzzy
system and afterwards seeking through the desigterps,
which are evaluated on the basis of relevancelatioa to the
original requirements.

One of the outputs is thus the simplification ofe th
implementation process or the modification of thestem
using actual diagrams, which can be used duringattteal
implementation and the background to help the argdion
with deciding whether to implement (develop) a reystem or
rather modify an existing one if available — thiscidion can
be taken on basis of the ratio of red and yelloweled
components in the visualized output.
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