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ABSTRACT

Regardless of the large number of Object-Orien@@®)( modeling languages currently being used in the
Information Systems (IS) modeling process, unafditg of an OO modeling language that can be used
both the analysis and design phases disintegragesmMo phases. The problem is, such disintegrataon
lead to a high level of missing information in theal world system from the analysis phase to trsigde
phase. The approach of this study is to proposarmadiwork to produce design phase models from aisalys
phase models using ontology based Unified Moddlagguage (UML), thereby integrating the two phases.
The results obtained from the porposed framewovbklire: A consructed language which can be used in
generating the analysis phase scripts; and thdajewent of script files based on the UML construattshe
analysis and design phases to automatically gen#ratUML scripts for those two phases. Sinceghigy

is a part of an ongoing research study, it candmeladed that, at the end of this study (1) bothlysis and
design phases would be able to integrate usingmammm OO modeling language (2) the manual work
involved in the current analysis and design modgeliould be reduced (3) the complexities and diffies
faced by the modelers (By modelers we mean theystsahnd designers who are doing the analysis and
design phase modeling) in using UML modeling toetaild be reduced.

Keywords: Conceptual Model, System Model, Ontology, Consedctanguage, XMl Format, Unified
Modeling Language (UML), Object-Oriented (OO), Infaation Systems (IS)

1. INTRODUCTION model and system model will result an inaccuratelfi
outcome. Hence, the final IS will not be an acoarat
According to Wand and Weber (1988), IS are not representation of the real world system. Thus,tless
just representations of real world systems. Theymodeling plays a significant role in IS development
represent how the human beings perceive the redtiwo Nevertheless, IS projects do not use proper mogelin
systems. Human perceptions regarding the real worldduring the analysis and design phases due to \ariou
characteristics are identified, abstracted and headas ~ reasons and most trivial of them are stated below:
conceptual and system models during the analysis an

design phases. Primary objective of these two ghase No common OO modeling language exist for both

analysis and design phases modeling (Evermann and

comprise making all the captured information readil Wand, 2009). To be used in both the phases in a
available for the subsequent IS development detvibith discipl’ined way, an OO language should be able to
no missing information (Kimet al., 2008; Mishra and model both real world characteristics (conceptual
Lohani, 2007). Any transformation with missing modeling) as well as the IS characteristics (system
information between either human perception of real modeling) seamlessly. Many OO modeling languages

world system and conceptual model, or conceptual do not have both these capabilities together. Thus,
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different modeling languages need to be used fdrea 1.1. Related Work
phase thereby disintegrating these phases i

« So far, considerable portion of analysis and  The accuracy of the final IS to be developed
design mode”ng processes are |arge|y manua|depends (_)n how well it is modeled dunng the a_nalys
(Overmyer et al., 2001). Primary tools used for and design phases. Erroneous transformation of
identification, abstracton and modeling the information in either of the two phases will resalt
conceptual and system models are pencil and papegrroneous representation of the real world systethea
with the results being transferred to a modeling) to implementation of the IS (Kinet al., 2008). Thus, the
after the modeling is largely completed modeling plays a trivial role in IS development.

e Various modeling tools are available to make the IS Nevertheless, the OO modeling process is largely
modeling process easier. But most of them aremanual and difficult. Normally modelers start model
complex and less user friendly to be used. Moreoverby identifying the characteristics of real worldstyms as
they do not provide adequate helping facilities for perceived by human beings. Those characteristitbevi
the modelers regarding the functionalities of those transformed into conceptual models and, during this
tools. Kuhrmann (2011) declares that complexity stage usually pencil and paper are used. Same #nanua
and less user friendliness associated with theprocedure is being repeated at the design phasegDo
modeling tools are major problems in conceptual the modeling manually is not an easy task. Theore#s
and system modeling that, OO modeling languages such as UML have grown

I . quite large and currently covers about 250 modeling

_Availability of a proper framework or tool which  cjasses that are highly interrelated (Silingas Baderis,
mitigates  the above problems may encourage the;ngg) Fayre (2003) have evaluated UML using aityual

modelers to do their job well. Currently up 10 OUr fomework and identified that UML is one of the mos
knowledge, there is no such framework or tool add. complex modeling approach

Having observed the above problems, this study ™" y-n a1 work and the complexity involve in current

proposes an ontological framework as the solutioal o\, yejing practices are said to be reduced by rmgleli

uses UML as the OO modeling language. ols. But the user friendliness and documents @tipp
The constructs (By constructs we mean concepts an egarding the functionalities provided by many OO

core guidelines that are used to form a languaga or modeling tools are not adequate enough. NguyerCand

domain) of the existing OO modelling languages pritym 2 X
developed for system modeling and are not capable O(Z%Oﬁzjcor_lfqu&:teﬂ a rehsearch St|Udy with SI'X modgtémlisl
modeling the characteristics of real world systems2N¢ ldentified that those tools currently providiie

seamlessly (Evermann and Wand, 2005a). Since th‘%\ssstance .'3 rr|1_a|nag|ng thefassocg;\t‘pns with thisinand
analysis phase more concern on real world systems, enc: pr(f)w € |ttte su%porltthor mr? elggi tend to Be O
Evermann and Wand (2005b) suggested adding the real d Igaolremen loned, % ﬁug rlno_ eerz 3“ o use
world system characteristics for the constructgerieric ~ medeling languages in both analysis and designeshas
UML using ontological approach. Consequently thif w 10S€ languages are developed to be used onlysiansy

create a new version of UML with new ontological UM lmodeling. U'I§1/!Lh is otr:e sugh ;sstand?jrdl_ O% modgling
constructs, which can be used for conceptual muogleli gn_guagt;ls, VZOISS'CSH %usemlgj 1'289(3'&9( 01;1@1'30
Ultimately it will help the use of UML for both alyais aigeet al., » Rumbaugkt a.., )- Nevertheless,
and design phases in a disciplined way. UML constructs are developed to describe and design

Use of a common OO modeling language (with two the functionalities and characteristics of ISs. Shit
language versions) will preserve the real world provides less support in modeling the charactessti
characteristics during the transformation processnf Of real world systems and hence cannot be used
the human perception of real world system to conagp ~ €ffectively in conceptual modeling. _
model. Besides, a set of UML based transformatitesr As a result of the above reasons, even if the OO
from-analysis-to-design can be defined when trarisfg modellng is important in IS deve_lopment, it is watried
the conceptual model to the system model. Thisarese OUt in a proper and a disciplined way. Many IS
project expects to define such transformation rutes development teams build OO models on whiteboartis on
generate system models from the correspondingduring user group meetings to help communicater thei
conceptual models with no human involvement therebyunderstandings of the real world systems (Fowl@032
reducing the involved manual work. This is an ongoi ~ Hence it is important to find solutions to make ©e
research study. Thus, during this study the emtoEk to modeling in a more accurate and disciplined way.
be covered by the research study will be preseirted Having observed the aforementioned requirements,
brief with necessary real life examples. Further Evermann and Wand (2005b) modified the UML to be
experiments and empirical suited regarding thisoomy used with conceptual modeling by defining new UML
study will be covered in the future research atési language constructs from Bunge’s ontological cotxep
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(Bunge, 1977; 1979). A mapping is created betwéen t conceptual models using generic UML. Since the
ontology based real world characteristics and tihdLU  constructs of generic UML does not support concptu
constructs thereby making this new ontology basktLU  modeling, this framework is also not suitable farr o
version to be used in conceptual modeling. Thus,LUM purpose. The interface proposed by Overmgeral.
can be used as a common OO modeling language tin bot(2001) in their software tool Linguistic Assistanfmr
analysis and design phases to integrate those Ibasep  Domain Analysis (LIDA), is the most applicable
with no missing information. Core objective of the interface to be incorporated with our frameworkDAI
framework proposed in this study comprises defining tool provides an interface for the analysts to fédd
proper UML based transformation rules to convert documents, from which the UML models are being
conceptual models into system models seamlessly. generated. Only the required NL words will be cagdu
Besides, the proposed framework converts theform the input documents in generating the diagrams
human perception of real world systems into languag The basic structure of this interface needs to bdified
statements of a specific constructed language ek fior to be suited with the requirements of our framework
this framework. Next, those constructed languagewhere it should; (1) allow the analysts to inplneorld
statements will be transformed into conceptual rwde characteristics except the concepts captured fdren t
Constructed language is a language that has béebypu  input document (2) convert all the captured NL veord
a person or a group of people, rather than nayurall into constructed language statements using thes rule
evolving over time (Gopsill, 1989; McGuigan and specified for that language. With these modificagio
Foster, 2011). These languages are being built forLIDA tool interface can be used with our framework.
various reasons; to ease human communication (e.g.  The study proceeds as follows. Materials and natstho
Esperanto-an international auxiliary language), toof the framework descibes next with the proposed
develop computer programs  (e.g., Python-a modeling framgwork. Subsequently, the results obthi _
programming language), to do linguistic experiments from the practical use of the proposed framework is
(Oostendorp, 2000). But up to our knowledge, culyen €xplained. Since this is an ongoing research stfidig|
no constructed language is built to satisfy théofaing ~ Part of the paper concludes the research studg atth a
three requirements together; (1) represents realdwo discussion of the future research.

characteristics (2) uses normal English languagedsvo
to represent them in constructed language staten(gnt 2. MATERIALSAND METHODS OF THE

can be mapped with the constructs of UML. Hence the FRAMEWORK

proper definition of a new constructed languagetifar

framework rules will ultimately transforms the real Current modeling process in IS development is
world characteristics into conceptual models in a depicted inFig. 1. It distinctly shows that both analysis
disciplined way, thereby integrating real world teys, and design phases build models using two different
conceptual model and system model seamlessly. modeling languages. Besides, large portion of aimgly

The interface of the framework should be designedand design phases modeling is manual. The UML based
in a way to take inputs (real world system ontological framework proposed in this study miteg
characteristics) in Natural Language (NL) formadan above problems thereby enhancing the current IS
produce constructed language statements. SincesNL imodeling process. Primary objective of this progose
easily used by anyone, many researchers try tolaeve framework_lnvolve integrating both qnaly3|s andigles
NL based approaches for UML modeling. Tichy and Phases using a common OO modeling language, UML.
Koerner (2010) use NL processing and semantichus, UML must be capable to be used in both arsalys
technologies to generate UML models from NL inputs. @nd design phases in a disciplined way. The onjolog
They directly convert the NL input documents into a based fram_ework that comprises a new UML version fo
constructed language which later will be transfatme the analysis phase proposed by Evermann and Wand
into UML models. Although the approach is similar t (2005D) is used in our framework for the creatidn o
ours, the constructed language built by them has Lonceptual models. Evermapn and Wand'’s framework is
graphical notation which cannot be incorporate \tiité specifically chosen because:

UML constructs used in our framework. Deeptimahanti, They have selected UML as the OO modeling
and Babar (2009) propose a domain independent UML  |anguage for their framework, which is the sameduse
tool _ which generates UML models from NL in our framework

requirements using efficient Natural Language « The concept behind their framework well suits in
Processing (NLP) tools. They directly convert the N solving the problem of using the OO modeling
inputs into XML Metadata Interchange (XMI) files of languages in conceptual modeling in a disciplinagt w
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Fig. 1. Existing modeling process in the current practiBefore introducing the framework)

e« They have initiated incorporating the real world
characteristics to UML, which can be used as the
starting point of our framework

Having a common OO modeling language for both *
conceptual and system modeling only, will not pselyi
integrate analysis and design phases. Along with a
common modeling language, the availability of prope
transformation rules to transform the conceptuatiel®
into system models with no missing information will
ensure a proper and accurate integration between
analysis and design phases. A precise comparison
between the UML constructs defined for each phaie w
help to build new transformation rules. Neverthgles
analysis phase UML constructs are defined based on
Bunge’s ontology (Evermann and Wand, 2005b). Thus

design phase UML version seamlessly. Which
means conceptual models can be transformed into
system models without losing any information
captured from the real world system

A precise integration can be created between aralys
and design phases using UML. The first conclussion
is used as the basis of the proposed framework.
Besides, the framework is further enhanced as
depicted inFig. 2. Enhanced framework is capable of
taking the human perception regarding real world
systems into the statements of a constructed lagegua
(a language specifically built for this frameword)

the analysis phase and to output the conceptual
models from them

The framework interface is developed according to

prior to the comparison, design phase UML conssruct the interface of the LIDA tool (Overmyet al., 2001), as

also need to be defined using the same ontology. specified in the Related work section. The LIDAenfiaice
Currently up to our knowledge, no research studywill be modified based on the language rules of a
has been carried out to define ontology based UMLconstructed language, thereby converting all thatsfed
constructs for the design phase. To define ontologyto the interface into constructed language statésnen
based UML constructs, IS characteristics need to bdnterface development will be done during the
applied for UML using ontology. Once the UML implementation of the software solution of the feamork,
constructs of both analysis and design phasesedieed ~ Which is out of the scope of this research studyerE
using Bunge’s ontology, definition of the transfation ~ though NL is more convenient for the modelers, a
rules can be initiated. Next, those rules need ¢o b constructed language is devised to be used ingide t
mapped to the UML version used in system modelingframework except NL. Because, NL words and sentence
(i.e., generic UML). Subsequently, if the transfatian are too complicated to be mapped with UML consgtuct
rules are defined seamlessly, two important conmhss  The constructed language is also similar to NL rhote
can be made out of that: specific and abstract than that and easy to be edapfih
UML constructs. Further details about this congedc
* A model created using analysis phase UML versionlanguage are given under the Framework in practice
can precisely be transformed into a model of the section with real world examples.
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Conceptual
) . model
Analvsis phase Proposed ontological framework
e
Constructed Ontological UML :
language constructs i
Extended statements (Analysis phase) \ M based | ¢
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LIDA A ™ NN ; Specifie XML
I - ] + ~
interiace Ontological UML Ontological UML - language |- script file
constructs —> constructs statements | |
{Analysis phase) (Design phase) :
Design phase System
model

Fig. 2. Proposed ontological framework

Once the constructed language statements are 3, RESULTSFROM THE PRACTICAL

provided by the interface, those will be convertetb USE OF THE FRAMEWORK
ontological UML constructs of conceptual modelngsan
ontological approach. The ontological UML constsuct UML possesses fourteen different types of diagrams

generated for the conceptual model are used asgheat ~ which can be used in OO modeling. Out of them, only
the design phase, thereby transforming them intoclass diagram is considered to be used with thposeml
ontological UM constructs of system model. UML. which represent the: main. objects. and thei
bothNaer):;’I tshg g;za;eedSior?tolﬁglcal UII\IMB constru;’["}sﬂfpr interactions of an IS to be developed. Its purpgs®

y gn phases wiil be conve ! graphically depict the relationships holding amobgects
the language statements of another Ianguage, Ebdens manipulated by a system (Evans, 1998). Specifictally
Markup Language (XML). The ontological UML  giagram type is used because, UML class diagrams ar
constructs will not directly be converted into UML already enhanced to be used in both conceptual and
models. Because, our purpose is to make the f'”alsystem modeling.
conceptual and system model to be Qccessed usiay mo Using UML class diagrams, some parts of the
of the currently available UML modeling tools. Inder  framework are being investigated. Those parts eseribed
to do so, the information of the two models (the UM pelow with a real world scenario. An IT institute m& to
constructs) needs to be saved using a file fornhétiwis develop a system to assign their students to Erstupased
compatible with most of the standard UML modeling on the subjects they have selected. Propertiessafcent
tools in the current practice. Hence, XMl is sedelcas  include student ID, name and address and for arésct
the file format which is compatible with most ofeth those are lecturer ID, name and subjects theyeaehing.
standard UML modeling tools. XML is the programming Registration of the student and lecturer recorésis¢o be
language which is used to create XMI files. Thim t performed. Furthermore modification and deletion of
ontological UML constructs of both analysis andiges ~ student records and subject assignment for theréest
phases need to be transformed into XML languageneed be done via the system. Each student should be

statements. Later, those XMI statements will create  @ssigned to one lecturer and each lecture can Zwweto
XMI script files for both constructs sets. many students. This scenario is used in the foflgwivo

This XMI script files contains transformation sub sections to describe the activities of the énaotk.

information about how to convert the UML language 31 Building the Constructed Language
constructs into UML symbols. Since XMI format is

compatible with most UML modeling tools, once aisicr This sub section presents information about the us
file is imported to a UML tool, it has the ability of constructed language for the proposed framework.
transform the symbols into the corresponding UML The modified LIDA interface (Overmyeet al., 2001)
diagram as specified in the script file. Ultimately Will be capable of converting the inputs fed intotbe
conceptual model for the analysis phase and systeniterface constructed language statements. Although

model for the design phase can be generated with thmodelers can feed inputs to the LIDA interface in, i
help of these XMI script files. specific constructed language is used within the
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framework except NL, because of the complexity in 3.5, Definition 2

using NL. NL inputs can contain thousands of wadd ) o .

different complex sentences, which may be difficolt _ Once an aftribute is identified, that can be deda

map with the ontological UML constructs (analysis aS; attribute: Attribute name [respective class elam

phase). Hence, a specific constructed languagebsill  'Nitially ‘attribute’ key word should be declaredoag

built for our framework. with the attribute name which is separated by @rcol
As depicted irFig. 2, constructed language statements Attribute name should follow the respective clasme.

generated from the modified LIDA interface are ntad The above language rules defined for the

into the ontological UML constructs of analysis shaThis ~ constructed language can be illustrated using &z r

means, the scope of the constructed language cmapri world scenario as follows. Two main classes are

representing the UML constructs defined for thelysia  identified from the scenario, student and lecturer:

phase with no missing information. Hence, this laugp

uses the UML constructs defined for the analysasptes ~ Class ~ : [Student]; [Lecturer]

the basis in building the language. Thus, the coctstd Attribute : student-ID, name, address, [Student];
language uses normal English words and sentendes bu lecturer-ID, name, subjects, [Lecturer]
builds in a way to represent the large English bakay

with a limited but sufficient number of words. Ontlee According to the analysis phase UML rules, UML
constructed language is built to represent all thdlL attributes are divided into two parts as attributes

constructs defined for the analysis phase precisagn be  ordinary classes and of association classes. At&ibof
claimed that the limit of the constructed langusgeached 4, ordinary classes means the attributes possesiseby
up to the required level. Besides, this construldeduage  ¢|5ss jtself (e.g., colour). Attributes of assdoiatclasses
organizes the long and complex English sentences in means the attributes that exist between two or more

clearer manner with simple statements. Thus, all th | loved b E d Wand
aforementioned factors ultimately help to make the classes  (e.g. employe y) (Evermann an and,

constructed language statements more precise eacecl 2005b). According to this UML rule, following
than the NL inputs (McGuigan and Foster, 2011). constructed language rules can be defined.

Some important constructed language rules ares & Rule 2
specified below. Fundamental ontological UML *-™
constructs defined for the analysis phase are deresl  Agtriputes of ordinary classes should be declaréth w
in building those rules. ‘attributeA’ key word and attributes of association
3.2.Rulel classes should be declared with ‘arrtibuteO’ keydvor

A UML class must be declared with a single word 3.7. Corollary 2
and within square brackets. . .

Evermann and Wand (2005b) defined UML rules for __Attributes of ordinary classes can only have one
the analysis phase using Bunge (1977; 1979) ontolog corresponding class and attributes of associatiasses
According to their definiton and according to Befgy ~ Must have more than one class. _
ontology, only physical things in the world are refedl as The given examples for the two attribute types;
objects (Evermann and Wand, 2005b). They have foundcolour and employed by, are not given in the reatlav
alternative constructs in UML for conceptual itesogh as  scenario. But we can add them to the student andrér
‘lecture’, ‘order’ and described those in theire@h paper  classes as the below given way:
in detail. Having observed Evermann and Wand’'s UML
rules for the analysis phase, we have made soméittribute: colour [Student]
amendments to the aforementioned rule as corallay Attribute: employedBYy [Student],[Lecturer]

3.3. Corallary 1 During the design phase of OO modeling, methods

In 0O conceptual modeling, every class name that each class is responsible of are modeled.
specified inside a square bracket must represent Alevertheless, at the analysis phase not the methatds

physical thing in the real world. the messages sent and received by each class are
UML classes and attributes need to be defined inmodeled. For the ease of transforming the concéptua
constructed language statements as follows. model into system model, the word method will bedus
L as the constructed language symbol.
3.4. Definition 1 guage sy
Once a class is identified, that can be declesediass: 3.8. Definition 3
[class name]. Initially ‘class’ key word should declared Once a method (message to or from) of a particular
along with the class name, which is separateddmjom. class is identified, that can be declared as; nietho
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method name [respective class name]. Initially moei convert into conceptual and system models, a n&aw fi
key word should be declared along with method nameformat (e.g., *.doc is the file format for MS WoRD03)
which is separated by a colon. Method name shouldwhich is specific to this framework needs to bereef to
follow the respective class name. For examplehowet save the outputs. Then the output results can baly
(message to or from) can be added to the aboveatefi modified using this framework. Nevertheless, the & to
classes as follows: develop the framework in a way, where the concéaitoz
system models output by the framework can be neatlifi
method: getRegistered(), makeModify() [Student]; using almost all UML modeling tools. Thus, the mede

addCourse() [Lecturer] can either use this framework or their preferredieling
) _ tool to modify the models output from our framework
UML class diagrams possess three different  |n order to achieve this, ontological UML constaic

relationship types; association, whole/part retetfops  need to be converted into a file format which is
and generalization/specialization. Out of thoseeg¢hr compatible with most of the standard UML modeling
relationship types, an association relationship ban tools. This compatibility requirement triggered thee of
represented in constructed language as followst Tou XMI in our framework. XMI is a file format which
L mostly used to interchange the data between differe
3.9. Definition 4 UML modeling tools. Most of the standard UML

Association relationship-Two class names should betthdS:\l/TI? épols candlmp(Ith X('jV” files t?ws wetll E‘IS emp)(()MI
written as declared earlier and should be writtan i f'|e : |agramf$| e\(/je ope husmg oseh O%S a&
between the ‘association’ key word. iles. What XMI files do is, they store the deta

Multiplicity also can be declared with the UML diagrams given by the ontological UML constrsict

association relationship declaration. Multiplicitgeans using XML language. XML is the markup language

the t dtod ib traint th b which is used to script XMl files. For example, dstat
€ lerm used 1o describe constraints on the NUIDEr  oasq can be taken from the aforementioned realdwor
participating classes (Bennettal., 2001).

scenario with student-ID attribute and registerrafen.

3.10. Corollary 3 As depicted irFig. 3, the details of class student are stored
in a XMl script file using XML language statements.
Multiplicity of a class should be defined justeafthe As illustrated, XMl file only contains some XML

name of that class and it should be declared wiitfinkets. tags (XML statements written within < > are knows a
The two classes identified from the scenario can b XML tags) and XMl file is only a text document. Han
related with each other through association retatidp. XMI script file itself does not show the conceptual
This association relationship can be representéugus System model directly; instead that file needseopen
constructed language statements along with theirwith an XMI compatible UML modeling tool therebyeth

multiplicity, as follows: tool converts the XML tags specified in the XMl iptr
file into corresponding UML symbols.
Association: [Student] (0..*) association [Lect{rgh) Definition or modifications of the existing UML

] constructs will not be performed during this resear
Above constructed language rules are defined forstudy. Instead, mapping ontological concepts to the
classes, attributes, operations ~and  associatiorexisting UML constructs and transformation rules
relationships. Those rules are defined in a wayap the  definition for the design phase will be performed.
constructed language statements with the analysisep  Hence, defining new XML tags for the existing UML
UML constructs. But the analysis phase ontologyelas constructs is not required. Because that, if astieg
UML contains hundreds of different constructs anaten ~ UML construct or a set of constructs is drawn usingMI
complex UML rules also remain. Hence the constrdicte compatible modeling tool, that tool is capable xjating
language needs to be built in a way to be correctipped  the corresponding UML diagram as an XMl file. This
with as much as currently available analysis phasemeans for each existing UML construct, predefinddLX
ontological UML constructs and UML rules. tags are available in each UML modeling tool.
. . Thus, we only have to ensure that the ontological
3.11. XMI Script Files UML constructs generated by the framework for each

The proposed ontological framework does not direct conceptual and system model, are transformed iMa X
convert the ontological UML constructs generated fo tags with no missing information. In order to dasth
conceptual and system models into UML diagrams.iBut necessary XML tag(s) need to be assigned for each
converts these ontological UML constructs intdendihich ~ ontological construct for both UML versions. So
stores information about the UML diagram to be gateel. mapping the XML tags for the ontological UML
The reason behind this is; if the UML constructectly constructs can be achieved as depictedTable 1.
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Student

+student_ID

+register {)

Fig. 3. Student UML class with its’ XMI script file inforation

<XPD:OBJname = "NameCompartment" type = "UMLNameCompartmentView" guid =
"10C3RPr3LEGMqSNgNhncRgA A"

<XPD:OBJname = "NameLabel" type = "LabelView" guid = "vo06Y 8KMCOK/FeGHwWO0/69AA A"
<XPD:ATTR name = "FontStyle" type = "integer'">4</XPD:ATTR>

<XPD:ATTR name = "Text" type = "string">Student=/XPD:ATTR>

</XPD:OBJ=

<XPD:OBJ name = "StereotypeLabel" type = "LabelView" guid = "A9CAqIpSAUITIS6 XL 07TWQAA ">
<XPD:ATTR name = "Visible" type = "boolean">False</XPD:ATTR>

</XPD:OBJ>

Fig. 4. Complete set of XML tags used to define an UMLegbj

Table 1. Basic XML tags assignment to analysis phase UMLstraits and ontological concepts

Analysis phase UML construct Ontological concept akmis phase XML definition (Basic XML tag)

Object Thing <XPD:ATTR name = Name type = stringxdent-Object </XPD:ATTR>
Attribute Property <XPD:ATTR name = Name type =rgift student-ID </XPD:ATTR>
Class Functional schema  <XPD:ATTR name = Name tygteirg> Student </XPD:ATTR>

The first two columns of the table are taken from transformation form conceptual and system modeXMo
Evermann and Wand (2005b) research study and in thecript files thereby representing the real worldstem
third column necessary XML tags are mentioned.tRhie  accurately in both analysis and design phases.
only illustrates the primary XML tag which includése
UML construct name. Except this tag, some more XML 4. CONCLUSION
tags are required to describe a UML construct pedgci For

example, the XML tags set depictedFity. 4, are required This study proposes an ontology based UML

framework for OO conceptual and system modeling. It

to describe an UML object correctly. ; : ; :
: . is a part of an ongoing research project and aertai
The XML language used IFig. 4 is known as XML parts of the framework are illustrated using rearld

Processing Description Language (XPDL), henceh@ll t  gyamples. The future work will cover the following
XML tags start from that word. Each object représén  aspects of the framework:

in this language contains an arbitrary mixture dfiR
(attribute) and OBJ (sub-object) elements and usiegy  «  As explained in the Constructed language sub

all the objects will be described in the XMI scrijie. section; to represent the characteristics of realdv
Correspondingly, the above depicted set of XML tags systems precisely at the analysis phase, constructe
includes all the details of the UML object; Student language rules need to be developed to map the
Thus, all the XML tags used for each ontologici#lU ontological UML constructs defined for the analysis
construct need to be identified clearly, to havpesgfect phase with no missing information
transformation. Sometimes, merging the XML tag$vwaf « As mentioned in this study, a faultless model
different UML constructs may need to be done ireotd transformation can be achieved by defining proper
map the XML tags seamlessly with the ontological lUM transformation rules between analysis and design
constructs and their corresponding ontological epts phases by matching the two sets of ontological
Correspondingly this process need to be continaedh& language constructs defined for each phase. Since
ontological UML constructs of both analysis andigles ontological UML constructs are already defined
phases. Accurate XML tag assignment ensures defmilt for analysis phase, we hope to work in defining
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ontological UML constructs for the design phase.
This can be done by assigning system domain
characteristics into generic UML, using
ontological concepts. Mario Bunge (1977; 1979)
ontological approach is specifically used in our
research study because

It is rooted in ontological work done over a loragipd

of time and it is in line with the old practiceswasll as
current practices in the world (Bunge, 1977)

2009; Wand and Weber, 1988; 1989)

Evermann and Wand is using this ontology in
developing UML constructs for analysis phase,
which we use in our framework (Evermann and
Wand, 2005b)

Once the system domain characteristics are agsigne
with necessary ontological concepts, those neebeto
mapped with generic UML to define UML constructs fo
the design phase. According to Bunge’s ontologingh
is the fundamental concept and all the other ogto&d
concepts built under this thing. The world congiét
things and only of things and moreover those suobata
things physically exist in the world. Only the ctrosts of
UML class diagram are considered for the mappirttp wi
ontological concepts because, in this study we osly
UML class diagrams to explain the framework. Siale
the concepts of Bunge’s ontology are built undéngh
logically it should be mapped with the fundametsL
construct, object. But, OO system modeling defiaes
UML object as; Something that is or is capable ehf
seen, touched or otherwise sensed and about whéis u
store data and associated behavior (Whitten andegen
2005). Hence objects can or cannot be physical
(substantial) in OO system modeling thereby mapping
Bunge thing to UML object is infeasible.

Since Bunge's fundamental ontological concept
(thing) is difficult to map with a design phase UML
construct, mapping the other ontological concepith w
relevant UML constructs may not be an easy task.
Because, until a suitable UML construct will be ridu
for Bunge-thing, it will not be possible to proceeih
the remaining ontological concepts. Hence, thig pér
the framework is supposed to be carried out agwefu
research work:

»  Subsequently, the framework will convert the twts se
of ontological UML constructs defined for analyaisd

design phases into XML language statements. Using

these statements, XMl scrip files will be generatesl
mentioned in the Framework in practice section, no
new XML tag or set of tags need to be defined to be
suited with ontological UML constructs. What need t
be done is, ensuring that all the ontological UML
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It has been successfully adopted to IS modeling by
several researchers (Evermann and Wand, 2005b;

constructs used in conceptual and system modleing ¢
be precisely mapped using the predefined XML tags
with no missing information. At this level this &ty

is continuing and to be completed as a future work.
Once the activities comprises in the proposed
framework are being completed precisely, an engbiric
study will be carried out to evaluate the validityd the
usefullness of the framework in the practical sdena
Finally we hope to do an investigation to find theL
tools in current practice, which can be made
compatible with our framework. Because, XMI cannot
be used with every UML tool. Even if XMI is used,
different tools may have different unique ways in
representing the XMI script file. After a thorough
analysis of these conflicts and gaps, we expdutda
standard format for the XMI script file, which may
capable to be used with all the UML tools that uses
XMIL. This is the final future activity we expect ¢arry

out with our research study

With all the above mentioned activities, our final
goal is to create an UML based ontological framéwor
that can be used to (1) integrate both analysisdasdyn
phases using a common OO modeling language (2)
reduce the manual work involved in the current OOAD
process (3) minimize the complexities and diffimst
faced by the modelers in using UML modeling tools.
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