International Journal of Computer Engineering and Technology (IJCET)
Volume 11, Issue 5, September – October 2020, pp. 29-38, Article ID: IJCET_11_05_004
Available online at http://www.iaeme.com/ijcet/issues.asp?JType=IJCET&VType=11&IType=5
Journal Impact Factor (2020): 10.8630 (Calculated by GISI) www.jifactor.com
ISSN Print: 0976-6367 and ISSN Online: 0976–6375
© IAEME Publication

Scope Database Indexed

MULTI-SITE SOFTWARE DEVELOPMENT
WITH ONTOLOGY
Hemant H. Patel
Research Scholar, Dept. of IT,
Rai University, Ahmedabad, Gujarat, India
Dr. Nitesh M. Sureja
Department of Computer Science Engineering, Babaria Institute of Technology
Vadodara, Gujarat, India
ABSTRACT
One of the main goals of software engineering (SE) discipline is a way to find a
higher level of abstraction and reuse software improve productivity and quality. The
body is usually considered to be one or more of the technologies or artifacts used
software life cycle stages can be used to achieve this goal. This article provides an
overview, discussion, and analysis of the literature and implement a new solutions for
ontology in se. We chose some examples of software development (including software
products line, component development, generative programming and model-driven
engineering) for our classification and discussion various methods are proposed in the
literature. Confirmed the ontology is suitable for providing general vocabulary that
should be avoided misunderstanding between the parties in the se, request specification,
functional specification, variability management, component specifications, component
conformity, model conversion and code generation. According to the review provides
further research.
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1. INTRODUCTION
Today, with the growing demand for software applications for software development. It's
getting more and more complicated. New procedures and technologies it seeks to simplify the
software engineering process by, the goal is to reduce development time and costs by reusing
components. Software system development is a complex activity that can mean participation of
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people and machines (distributed and non-distributed). So different stakeholders, heterogeneity
and new software features support software development the knowledge-based process [Force,
2001] [1].
To reduce this complexity, it may be useful to use an ontology. Ontology enable the
definition of a common dictionary and frame user (human or machine). Benefits of software
development from this conceptual model allows people to understand these concepts together
participate in the software process. The ontology also alleviates integration problems it usually
occurs when developing software applications. With the advent of the internet, software
development has increasingly focused on the internet, enabling a multi-site environment that
allows multiple teams across cities, regions, or countries to develop software distributed
throughout the network. The benefits of multi-site software development have led large
companies to shift software development to countries with relatively low wages.

1.1. Ontology Vs. Knowledge Representation
The term "ontology" is derived from his philosophy, which means the study of being or
beginners and basic categories [2]. Therefore in this area used to indicate content that exists in
the system model. In the field of informatics, ontology is an effort create a detailed and rigorous
conceptual scheme within a given domain, usually a hierarchical data structure include all
relevant elements and their relationships and rules (regulations) in the domain [3]. In the field
of artificial intelligence, the ontology is clear conceptual specifications [4, 5]. In this ontology
the definition combines the name of a concept with dissertation with description (e.g. class,
relation, function) the meaning of the term and the formal axiom of the limiting axiom the
interpretation and format of these terms are correct. For example, by default, all computer
programmers have and basic ontology, including a standard library programming language or
accessible files in the file system or list of other "things that exist". Representation, however
sometimes it's bad for some problem domains, so a more professional architecture is required
for authorization useful information for which we use ontology. Summary the aspect that
represents knowledge of software engineering is as shown in Figure 1. Complete software
engineering introduces the concept of software engineering domain knowledge be captured in
ontology. Project or specific software development can only use the whole software engineering
concept. Specific software engineering concepts for specific software development projects
representing software engineering subdomains knowledge is also captured in ontology.

Figure 1 software engineering ontology as data and knowledge warehousing.
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1.2. Fundamentals For Modeling Software Engineering Domain
Software engineering ontology is like other ontologies in other domain examples like, attributes
and class. Software engineering ontology consists of examples represents specific project data,
characteristics represent binary relationship between software engineering concepts / examples
and classes representing software the engineering concept is interpreted as a collection
containing specific content project data. The software engineering ontology class is created a
description of software engineering concepts, indicate in the succeeding items the conditions
that the project data must meet make him a member of the class. Representation of relationships
between classes or instances according to the data type attribute and the object attribute, they
come from two various sources of software engineering ontology. Data type attributes associate
a class or instance with an XML schema value of data type or RDF text. Attributes of an object
associated with one from class to class or from instance to instance. Association it is not always
generated between classes and attributes express the class as a set of owned properties. In other
words, the software engineering ontology class does not owned attributes of software
engineering. They are independent of each other. Attributes of software engineering ontology
are possible it has sub-attributes and can form a hierarchy of the ensuing attributes properties
such as classes. A subclass specializes in its superclass the way they are specialized in subattributes super attributes. The relationship between classes is binary and it has a unique start
and end point. Object attributes from the domain ontology class of the domain to and from
range. The reference to the data type attribute comes from the value of the XML schema data
type from domain to scope. It you can specify multiple classes as domains or scope of real
estate. If more than one category is specified, then the domain or attribute scope is to be
understood as unification of classes. Software engineering ontology support a fixed range of
ontology classes has been defined. Used to define description of the enumeration class type.
Software the project ontology also supports fixed data values data range of a data type attribute.
Specifies the dataset data range value. In the ontology of software engineering properties are
defined by default as scope and domain and both scope and domain can be used in any software
category engineering ontology. Unlimited ownership and join the class that defines it.

2. SOFTWARE ENGINEERING DEFINITIONS
Software engineering or software process is a series of activities, methods, procedures, and
conversions for software development and maintenance and related products, usually
performed by a group of organized people according to the structure with the support of
technical tools [Acuna Etc.] [6]
Software process modeling has been defined as a language, diagram, or numerical
representation of the mode of operation (process) [Menzel and Gruninger, 2001] [7]. The result
of software process modeling is a software process model, called process model. The process
is represented by a model, in an abstract way and with different levels of detail, different
processes completed, in progress, or involved in the proposed software process [Acuna and
Ferre, 2001] [8].
A solid foundation for process modeling at the same time, describe the general structure of
the process described by the model as a category of possible instances of the structure. The
software process model can be a descriptive model [Acuna Etc.] [6], the descriptive model
focuses on internal software development organization. On the other hand, the descriptive
model focuses on criteria required to perform the software process, method of software it must
be developed. In the future, there may be manual and automatic models consider. Manually
explain that the model is a standard and a method software lifecycle guide. The automated
model of the specification is computer processed specifying software process standards can
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help participating agents explain the software process model in the software process in an
automatic way.
Use process models for the ensuing purposes: to better understand processes and
communication, process management, designed process development opinion or opinion
[Acuna and Juristo, 2005] [9]. In addition, they can be analyzed, verified, simulated and
performed. Therefore, it is a process model provide a better way to define development,
maintenance, and development software process, including processing of one activity or
process as one whole [Acuna and Sanchez-segura, 2006] [10].
Model driven software development (MDD) is based on models, modeling and model
conversion. This model is used to consider the problem domain and the solution domain.
Modeling methods have evolved from coexistence convert model and code to model only it is
used as a tool for discussion in the software process. Between the two is a model-oriented
approach if the definition is sufficiently detailed, consider the model as code. Transformation
rules and patterns provide tools for generating code from such models [Brown et al., 2005] [11].
Domain-driven development refers to the development of internal software applications
specific field or application field [Hruby, 2005] [12]. Domain engineering the goal is to identify,
model and implement requirements it is used in specific application areas [Falbo et al., 2002]
[13].
Ontology-based software development or engineering has been defined as a method based
on ontology, with respect to semantic constraints, adapt to new constraints in a dynamic way
[Tanasescu, 2005] [14]. It could considered a special case of a managed software model, where
the model is ontologies based on different levels of abstraction.

2.1. Roles of Ontologies for Software Development
Ontologies, for software design and development, can be used with the following objectives
[Ruiz and Hilera, 2006] [15]:
 Specification: the ontology is used to specify the requirements and definition of a
component (informal use) or system function.
 Trust: ontology is used to control system design.
 Reusability: ontologies can be organized into modules to define domains, subdomains
and related tasks can be reused later and / or adapt to other problems.
 Search: the ontology is used as a repository of information.
 Reliability: ontologies can be used in (semi) automatic consistency exam.
 Maintenance: the ontology can improve the use and storage of documents system
maintenance.
 Knowledge acquisition: ontology can be used as a guide the process of acquiring
knowledge.
Within Software Engineering, two main roles for ontologies have been considered [Hesse,
2005] [16]:
 Software engineering process ontology: definition, reuse the use of ontology facilitates
the integration of software components as a conceptual basis.
 Ontology in software engineering: use of ontology describe the structure and
terminology of software engineering the domain itself.
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2.2. Benefits on the Use of Ontologies
Ontologies provide benefits regarding the process of software development, which could be
summarized as follows, [Falbo et al., 1998] [17], [Falbo et al., 2002] [13], [Liao et al., 2005]
[18], [Ruy et al., 2004] [19], [Abran et al., 2006] [20], [Ruiz and Hilera, 2006] [21]:
 Ontology provides vocabulary specifically for software process, elimination of
inconsistencies between concepts and terminology.
 Use ontology and alignment technology to address compatibility problems without
having to change an existing model.
 Ontology can help develop the scale of the software collection process data on the
internet and the use of the semantic web.
 Ontology can not only transfer knowledge but also simplify development cycle from
project to project.
 Ontology supports agreement between software developers, and it is used as a domain
model.
 The ontology simplifies the knowledge acquisition process by sharing the ensuing items
of the same concept of different software applications.
 Ontology allows you to reduce the mismatch between terminology and conception in
the resulting ways forcing different people to share understanding and communication
when the user performs an ontological analysis.
 The ontology also ensures fine communication between tools shaping part of the
environment.
 When the body is used as a machine-readable image, it helps develop tools for software
engineering activities.

2.3. Issues on Ontology–based Software Process
Although ontologies are considered a useful element within software engineering activities,
some issues should still be congenital in mind when developing ontology–based software
development projects [Hesse, 2005] [16]:
 Ontology-based methods are suitable for software development items that belong to a
group of items in the same domain.
 The ontological approach makes it possible to extend the concept of re-use in the
modeling phase, this is not just one of the usual implementations.
 Ontologies can be considered as reusable components of a model system.
 Model-based development can benefit, for example, from the use of ontology model
reuse mechanism.
 Ontology-based methods affect all software development processes from requirements
analysis and domain analysis to all phases of integration, deploy and use developed
software.
 An ontology-based approach allows the use of ontologies for promotion long-term
software development and interoperability solutions and reuse the issues.

3. RESEARCH AREAS
Software Product Line (SPL), sometimes called software series, which means a group of
software products consisting of common architecture and sets the number of reusable assets
used in the manufacture of the system (Asikainen et al., 2007) [22]. SPL courses focus on reuse
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basic assets systematically, planned and strategically in order to produce various products that
meet the succeeding conditions specific market segments (Duran-limon et al., 2015) [23]. SPL
tends to use general system functions increase productivity and quality, reduce development
time, cost and complexity (Strmecki etc., 2015) [24]. The main goal of SPL is to avoid
development create software from scratch through reconfiguration and reuse existing SPL in
various projects. Sound pressure level development consists of two processes: Domain
Engineering (DE) and Application Engineering (AE) (Magdalenic et al., 2013) [25]. The aim
of de is to develop a general systems family architecture and design and production plans of
family members (Strmecki, etc., 2015) [24]. In the de process universality and it has determined
the variability of the product line and can be reused assets that achieve the required variability
are mechanisms of construction and solution of variability definition. The AE process is related
to derivation and develop specific products. Product special requirements and use the defined
variability mechanism k- develop products on time and at the lowest price, but (Nguyen et al.,
2015) [26].
Component - Based Development (CBD OR CBE) is a clause-based software development
paradigm plug and play reusable software components development style. This is a reuse-based
method definition, implementation and composition of a free bond independent components. A
software dream component integration should be able to compose a complex system consisting
of common components (Ringert et al., 2014) [27]. SE consists of components suitable for
development in distributed systems such as internet. The main goal of a distributed CBD is to
increase reliability and maintainability of the software system by reusing components (Pahl,
2007a) [28]. Component it also plays an important role in today's popular Service - Oriented
Architecture (SOA), because components can converted to web services that they can provide
services of other components.
Model driven engineering (MDE) is a paradigm emphasize the model based on abstraction
and automation code generation. In MDE it is the basic function of the system take pictures
with the appropriate models and code the generator is used to automatically generate the source
codes of various modeling entities (Magdalenić etc., 2013; Lilis et al., 2014) [25] [29]. Model
representative part or simplified view of the system. Is it right the system is used to replace the
studied system. Inside the MDE paradigm, the model is more than just document artifacts, but
reusable artifacts used throughout the SE life cycle (Rodrigues da silva, 2015) [30]. MDE
combines layering modeling technology for automatic conversion and code generation where
the generated code can contains special tags with model information. It is based on three layers:
(1) Computational Independence Model (CIM) solved system when viewed from a noncomputational perspective; (2) The Platform Independent Model (PIM) defines a system as
virtual machines or non - technology calculations abstract (3) includes a Platform Specific
Model (PSM) the platform model that makes up the platform implementation-specific models
for specific implementations. By definition, MDE has nothing to do with the platform, but the
MDE prototype is based on unified modeling language (UML) (Pahl 2007b; Katasonov and
Palviainen, 2010) [31] [32]. The MDE provides a way to: (1) specify the system is platform
independent; (2) choice specific platform; (3) change specifications the platform of choice
(Bartolo Espiritu et al., 2014) [33]. MDE developers first use UML to model the entire system,
then perform iterative steps to refine the model. Final the model is specific enough to be
executable code from this. Due to the high operating conditions of the developer efficiency can
also be achieved on an abstract level. However, it is difficult to use MDE for general purposes
programming and a lot of complexity can be hidden generator (Zimmer and Rauschmayer,
2004) [34].
Generative programming (GP) is a field use the generator for Automatic Programming (AP)
facilitate the application development process (Magdalenic et al., 2013) [25]. The generator is
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defined as programs that require higher technical parameters software and its implementation
(Czarnecki and Eisenecker, 2000) [35]. Generated Programming using de technology can be
used SPL AE. In addition to UML modeling, GP also uses functions function-oriented model
method of analysis (FODA). Function modeling can defined as a creative activity to model a
common model variable properties of terms and their interdependence. The term function refers
to attributes stakeholder - related system. Features for capture common features and variability
between products. Domain model generation focuses on mapping between the problem space
and the solution space. Problem space indicates a set of product line functions, the
representation of the solution space is based on implementation abstraction contained in the
specification. Generator mapping two spaces using specifications appropriate implementation
(Magdalenic et al., 2013) [25]. GP uses the meta-programming technology it refers to the goal
of development is to read, generate, analyze or convert other programs or even modify them
when running alone (Strmecki et al., 2015) [24].

4. SOFTWARE ENGINEERING ONTOLOGY IN PRACTICE
The actual use of software engineering ontology examples are given in this section. We start
from examples of problems encountered by several sites surroundings. Then use software
engineering there is an ontology to solve these special problems explanation.
Rewriting text is difficult because it is a task in a development team environment team
members, geographically widely distributed participate in many projects simultaneously. It is a
typical means of global communication is however, for multisite, this is neither effective nor
sufficient surroundings. Below you have shown an example of such text the effect of
transcription in a multi-site environment is not clear.
The Insurance Registered Driver is a subtype of the Customer. This means that for every
Insurance Registered Driver object there must be a corresponding Customer object. However,
in the Customer Object we store values like customer type, Insurance history values and rental
history value. It does not make sense to have this values for the Insurance Registered Driver.
Now base on above example we have perform below pseudo code.
1. Splitting paragraph into sentences.
2. Chunking of sentences into words.
3. Performing POS (Parts of Speech) Tagging.
4. Performing xyz for finding Subject Predicate Object triplets.
5. Processing using Annotations to relate and use the Subject and Object.
6. Storing info on RDF database.
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Figure 2 Multi-site software

Thanks to ontology-based software engineering can annotate or analyze software
engineering conditions with the concept of software engineering ontology, and can check the
necessary details and related information. You can see the insurance terminology in figure
registered drivers, customers and rental customers can be annotation as a class; subtype
expressions can be annotated as a subcategory; type of customer, conditions of insurance history
the value and value of the rental history can be annotated as properties; driver clause registered
in the insurance customer objects can be marked as objects.
Classes, subclasses, attributes, and objects apply separately the concept of class,
generalization relationship, class attributes and objects in software engineering ontology. By
specifying an instance of the related ontology class we can find information about these cases
dynamic and automatic. For example, in figure 2 by annotating the word "customer" as a class,
you get a class of detailed information customers such as their attributes, their operations and
the relationship with other classes is automatic introduced in figure. Value, class diagram can
be drawn automatically.
This is done using reference software engineering ontology states that the concept class has
contains attributes, operations and relationship between other classes. Automatically Drawing
details helps others to develop understand the content you want to reduce misunderstanding and
disambiguation.

5. CONCLUSION
In this article, we introduced multi-site software development. We describe the issues and
benefits in detail. We have identified several research area related to multi-site software
development. After this, it has been confirmed that there is a need to address the availability of
communication and coordination, a unified semantic knowledge sharing and knowledge sharing
platform to solve problems related to multi-site software development. After that, we present
one solution for that. Ontologies, knowledge-based systems, and knowledge management can
be used as part of the conceptual solution for developing multi-site software development
methods.
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