
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

             



 

                       



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
THE 2nd MIDDLE EAST COLLEGE 

STUDENT CONFERENCE  
12th MAY 2015 

 
 
 
 
 
 

Prepared by 
Dr. Nizar Al Bassam 

Mr. Shaik Mazhar Hussain 
 
 



 

 
About Conference 
 
Applied ICT has become a global phenomenon nowadays. The approaches and practices in 
the field of Applied ICT have been witnessed in all fields of the society. Middle East College is 
constantly encouraging research aligned with institutional practices by engaging students and 
staff in these areas. The 2nd Middle East College Student Conference will be held on May 12, 
2015 in order to foster and promote the research culture among student community of Oman 
to explore new capacities in the fields of Information Communication Technology, Engineering, 
and Business. Importantly, this conference aims to identify and examine the latest research 
trends and developments in the allied areas. The keynote addresses scheduled during the 
conference will offer unique opportunity/platform for students to discuss and debate on the 
recent research and innovations. 
  
  
The student papers presented in the Conference will be published online by Research 
Publishing Services, Singapore. 

                                                                                                               
 
 
 
 
 
 
 
 
 
 
 

http://rpsonline.com.sg/rpsweb/


 

 
Conference Themes 
Prospective authors are invited to submit the manuscripts of their original research/innovation 
contributions and review articles in the following areas: 

 Information Communication Technology 
 Engineering 
 Business 

All the submitted research papers will be subjected to blind peer review by two competent 
reviewers. Soft copy (.doc, (or).docx, and .pdf formats) of the full length papers not exceeding 
six pages and as per IEEE style shall be submitted to stdconf2015  
  
Click here for sample manuscript in the IEEE format. Please note that the maximum paper 
length is 6 pages. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://mec.edu.om/conf2015/Documents/CONF2015_template.doc


 

Conference Committee 
Patrons 

Dr. Abdullah Al Sabahy, Chairman, Middle East College, Muscat 
Mr. Lefeer Muhamed, Managing Director, Middle East College, Muscat 
Prof. R. C. Bhattacharjee, Dean, Middle East College, Muscat 
  

Organizing Chair 

Dr.Arun Nagarle Shivashakarappa 
  

Organizing Co-Chairs 

Dr. Nagesha Poojary, Head, Research and Innovation Centre, Middle East College, Muscat 
Dr. Hazem Hussein Abbas Aly, Middle East College, Muscat 
Dr. Elizabeth Rufus, Department of PG Studies, Middle East College, Muscat 
  

Steering Committee 

Dr. Kiran G. R., Director-Teaching and Learning, Middle East College, Muscat 
Dr. Anupam Srivastav, Associate Dean, Middle East College, Muscat 
Mr. Chandrashekar Ramaiah, Head, Electronics Engineering, Middle East College, Muscat 
Mr. Thoufeeq Ahmed Syed, Head, Computing, Middle East College, Muscat 
Dr. Tareq Monther Daman, Head, Languages, Middle East College, Muscat 
Dr. Zlatinka Kovacheva, Head, Applied Sciences, Middle East College, Muscat 
Dr. Hazem Hussein Abbas Aly, Head, Archiving, Middle East College, Muscat 
Ms. Aruna Sanagavaram, Head, Business, Middle East college, Muscat 
  

Program Committee 

Dr. Elizabeth Rufus, Middle East College, Muscat 
Dr. Mohammed Abushammala, Middle East College, Muscat 
Ms. Nandita Ganesh, Middle East College, Muscat 
Ms. Bushra, Middle East College, Muscat 
Dr. Ankita Joshi, Middle East College, Muscat 
Mr. Sujin Issac Samuel, Middle East College, Muscat 
Mr. Jitendra Pandey, Middle East College, Muscat 
Ms. Asha Shreedharan Pillai, Middle East College, Muscat 
Ms. Sharifa Sulaiman Said Al Yahvaei, Middle East College, Muscat 
Dr. Ram Kishore, Middle East College, Muscat 
Dr. Maria Teresa Matriano, Middle East College, Muscat 
Ms. Shamala Srinivas, Middle East College, Muscat 
Dr. Vishal Duttana, Middle East College, Muscat 
Mr. Anjum Zameer Bhat, Middle East College, Muscat 
Mr. Santhosh John, Middle East College, Muscat 
Ms. Eman al Ruqeushi, Middle East College, Muscat 
Mr. Manoj Podian, Middle East College, Muscat 
Dr. Tareq Monther Damen, Middle East College, Muscat 
Mr. Chandrashekar Ramaiah, Middle East College, Muscat 
Mr. Thoufeeq Ahmed Syed, Middle East College, Muscat 
Dr. Zlatinka Kovacheva, Middle East College, Muscat 
Ms. Aruna Sanagavaram, Middle East College, Muscat 
Mr. Gladwin George, Middle East College, Muscat 
Ms. Asfia Yazdani Khan, Middle East College, Muscat 
Ms. Priya Mathew, Middle East College, Muscat 
Ms. Deepali Bhatnagar, Middle East College, Muscat 
Mr. Jaleel, Middle East College, Muscat 



 
 
 

TABLE OF CONTENTS 
 

Page No Title of the paper 

1 Big data benefits and Utilization in measure customer satisfaction: Review 

7 Comparison between the METHONTOLOGY and UPON methodologies for building ontology 

15 Beneficial Usage of Mobile Application 

35 Mobile Application in Small Business Enterprises 

51 New Computer Network Infrastructure: Review 

56 Online Handwritten Signature Identification/Verification 

61 Sultan Qaboos University Mobile Application Strategy 

70 Strategic Big Data / Social Media in business 

76 Utilization of FOSS in Oman 

80 Android Controlled Spying Robot 

84 Strategic Big Data 

92 Database As A Service (Dbaas) And The Offering Features In Comparison With The Traditional 
Database 

100 Mobile Phone Usage Preventing System while Driving 

105 Smart Parking System for MEC Building 

111 Investigation on Effects of Weather Condition on the Building in Oman Particularly Mosques 

120 Effects Of Technology On Us 

126 The critical role of mobile commerce in business environment: A review of trends and 
technology 

137 An Investigation of the Demand for Information Technology Infrastructure in Oman's Financial 
Business Environments 

144 AN INTEGRATED SELF BALANCING AND OBSTACLE AVOIDING ROBOTIC SYSTEM 

150 Establishing a data centre with virtualization using open source 

157 Proposing Disaster Recovery Site for Sultan Qaboos University –“Project Manager Perspective” 

168 Intelligent System to Track Accident, Smart Traffic Light & Patient Monitoring System 

176 Implementing Project Management Practices on Computing System Project – Case Study 

185 A Review on Wave Energy Converters 

194 Proposing KM initiatives to enhance knowledge focused operation - An IT department 

203 Omani Sign Language Recognition using Kinect 

208 Investigate QOS of 4G network in Oman and proposed solution for improved QOS of 4G 

215 A study of the impact of Virtualization on the Network Performance 

224 Database Auditing and Security A study of critical challenges and issues 

234 A Study on Nanotechnology and its Applications 

237 A Study on the Innovation of Data Mining Technique in the Field Geoscience Forecasting 

242 The Impact of High Availability of Quality Data in Databases 

247 Redesigning Vending Machine for Supporting Student Communities 

253 Evaluation of Security Awareness between IOS and Android OSs 

258 Survey of Antennas for Medical Imaging 

267 Modeling and Simulation Techniques in the Field of Robotics 

275 Fault Tolerance in RAID Systems 

283 A Survey on the Bio-physio-chemical Properties Databases 

286 A Computerized Clinic Management System 

292 Hybrid Information System & Cloud Computing 

302 Mobile Applications 

310 Applied ICT Security 

316 Protection in the World of Virtual Technology 

321 Analysis the Problem of Network Disaster and Develop Inexpensive Network Recovery 
Mechanism for small and medium Organization in Oman 



  
 
 

 

326 Critical analysis of trends in employer branding 

336 Automatic Femur Segmentation and Fracture Detection on x-ray Images 

361 Comparison of Java Based Mobile Application Development Techniques (J2ME & Android) 

367 Design and Implement Secured Network Infrastructure 

371 ICT: Opportunities and Challenges on Oman Retail Industry 

377 Oman e-Tourism : Enhancing Tourist Experience Using ICT 

382 The Features and Services Available in Cloud Databases for the Better Performance of 
Organizations 



Big data benefits and Utilization in measure customer 
satisfaction: Review 

Khalid Al Harthya Khoula Al Harthy b 
MBA students, Middle East College, Oman 

Faculty of Computing Department, Middle East College, Oman  

Abstracts 

Information systems and data strategy play main role in supporting the companies today which draw a clear view about the 
future of these organizations .in these days the strategy concepts so important and improve the abilities of organizations. The 
success of the organization is based on customer satisfactions. Currently and with the dramatic increase of using technology in 
providing the service the customer satisfaction it measured though quality of the IT strategy through business strategy. This 
research paper will cover the concept of big data especially in measuring the customer satisfaction. Additionally, the paper will 
review different methods has been used to enhance the customer relation with the business and how the business is utilizing the 
big data.  
 
Keywords: Process, Big data, Strategy, Customer satisfaction 

1. Introduction 

Recently the world of information technology has been used to clear understanding of the business and help in 
decision making. Some research’s defining a terms new technology which is the big data which approach which 
help in understanding the world [1]. Therefore, the big data has been used in different fields and area such as 
medical, electronics, education, life style studies and even in social media [1].  Additionally, the big data can be 
identifying as amount of information which provide amount of results and help in decision making [2].  This 
research will focused in the utilizing of big data in business and especially measuring customer satisfaction. That 
because the customer satisfaction has been classified as the most important and high priority in business surveys 
[11]   

2. Big data in Market  

The market environments within the business targets keep show the needs of continuity in developing their 
performance to keep in the competition. The successful of business brand or sales is though providing good 
purchasing experience to the customer [3.1] today the companies start using the big data to evaluate the business 
services and human capabilities [3]. Moreover, the big data has been used to develop the business strategies and 
achieve the business objectives [2,3]. Currently and with the dramatic increase of using technology in providing the 
service the customer satisfaction it measured though quality of the IT strategy through business strategy.[3.1] 
Customer satisfaction is basically the main concern of the business. That’s because it is the bridge to enhance the 
performance. Currently the big data is playing the role of enhancing the customer satisfaction survey method or as it 
can named as data collection method.   

  

Figure 1: Big data frameworks [13] 



2.1  MIT studies in Customer satisfaction: 

One of the biggest stories of utilizing the big data is MIT Sloan Management Review, in collaboration with the IBM 
Institute for Business Value. The research was covered individuals customers in 108 countries and 30 companies in 
industry. The survey to customer asking of the business position in market to evaluate the customer view to specific 
market [4].  Through the survey as well the business has become in aware of different enhancement should be adopt 
[4]. Currently the companies also using the big data to evaluate the vendor’s performance to customer point of view. 
This is led high benefits which can summarized it as reduce time consumption in normal data analysis, trusting data 
results related to process and products and usage of technology not only in IT environment but also in business, 
operational and production functions [5]. Additionally,  there are two methods has been identified to evaluate the big 
data best practices in manufacturing firm with their customers through evaluate the customer reaction on the 
advertisements, employees communication and products process [6] 
 

3. Customer satisfaction framework and data analysis: 

 
Concerning a big data framework and analysis techniques, the frame work of the data has to be comprehensive and 
we have to understand the technique that follow in every strategy .when we improve and develop the abilities and 
capabilities of the data that reflect on the company and its strategy in the work especially when the company depend 
perfectly on the information systems that depends on the data as row material because these results improve the 
acknowledge and skills about this idea [7] .  

 
Business has specific objectives that make backbone the principles of the driving business in the society business 
because the driving business play main role in draw the road of the success and avoid the road of failure. Social 
analytics, this step give ability to understand the structure of the society because this society is affected by the 
business and working, at the same time it affects on the business and its environment.  Customer Satisfactions are 
affecting on the data and data is affected in the customer satisfaction because these data is the core that displays a 
clear view about this idea. Data exploration, it is so sensitive challenge that is faced by the management .All of these 
point integral together to specify the data type [8].On the other hand, there are two categories about the data, the first 
is non-transactional data that include social analysis and decision science, the second category is transactional data 
that include performance data and data exploration. All these type contribute in drawing a clear view about the 
customer satisfaction. Clearly, depending on the figure an above, measurement operation depends on the 
performance management and social analysis on the other hand; experimentation includes decision science and data 
exploration. As a result to this discuss, all of these concepts improve with a specific view to understand all sides 

Figure 1. tools of customer satisfaction [3] 
 



about the data and its type and its role in measuring the customer satisfaction in the business society[8].  

 

4. Conclusion:  

Overall it is clearly shown that the IT is influencing the other sectors and environments. Therefore, building business 
strategy is followed by building IT strategies and sometime the both strategies are interdepending in each other to 
ensure successful of the business.  The big data utilization in business has faced dramatic increase and it will 
continues as much it provide data feedback to the business. Additionally, the big data reflect the quality of services 
and especially the customer’s feedback. The flexibility and simplicity through using the technology in measuring 
customer satisfaction is playing the important role in increase the utilization of big data today. Finally, it is 
important to note that the big data or other methods are only tools to achieve the business objectives though proper 
IT objectives and security objectives in these strategies.  
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Abstract 

The future of the semantic web is to include the current human-readable web, by transforming semantic resources 
into a machine-procurable form. The semantic web makes the time and effort in appropriate position that means 
advance applications and functionality are available on the web and the computer will be better in searching, 
processing and presenting sources in a meaningful and intelligent manner. There are many challenges that the 
semantic web faced in order to serve multiple purposes, such as how the semantic web can help society, gives 
opportunities to the researcher to introduce different works and compare between them. Ontology is a mechanism 
to define things with meaning in visible word. Ontology is the main column in the semantic web, which is an 
aware version of the World Wide Web (WWW). It illustrates in the form of characteristics by defining purpose, 
scope and level of formality. In the development of ontology, have various methodologies that are proposed in 
detail to reach the goal of ontology. A couple of these methodologies are METHONTOLGY and UPON which are 
both used for building ontology, but by following different engineering aspects. This article depends on literature 
reviews that discuss methodology and will discuss and analyze the research about METHONTOLOGY and UPON 
and show the differences between these modules based on parameters. 
 
Keywords: Ontology, METHONTOLOGY, UPON; 

1. Introduction 

The challenge of the semantic web is how to apply web technologies to build end-user applications that help users 
to integrate what information is needed for performing tasks. The semantic web does not design tasks, data sets, or 
domains to be standard usage, because the applications of the semantic Web are very broad. The semantic web is 
defined as an extension of the web, to reach knowledge that gives well-defined meanings, by using ontologies and 
better cooperation between people and computers (Berners-Lee et al., 2001). Semantic web information describes 
via a new W3C standard called Resource Description Framework (RDF) and uses Ontology Web Language 
(OWL) to program the web. The semantic web contributes using ontologies to resolve heterogeneity during share 
comprehension of specific domain interest. Semantic web services are a combination of semantic web services 
which include different XML web services like SOAP, WSDI and UDDI and semantic web technology includes 
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two main parts: ontology and semantic annotation. 
There are various definitions for ontology given. Gruber (1993) defines ontology as; “nature and structure of 
reality”. Ontology considers concepts in specific domains and relationships between defined concepts. Today, the 
usages of ontology have increased in different domains, such as knowledge engineering, Artificial Intelligence, 
database design and integration, E-commerce, E-procurement and other areas. Related to the development of 
ontology, several methodologies are proposed with different scopes, purposes and phases. Ontology engineering is 
defined as a discipline to investigate principles, methods and tools that are used to develop and evaluate ontologies. 
Ontology methodologies engineering already provides us with guidelines and activities for developing domains. 
Some of these methodologies have been proposed and others were combined (developed) from experience during 
the development of ontology. This study contains two of the ontology methodologies, which are 
METHONTOLOGY and UPON and it includes an analytical view of each method. This paper contains the 
following topics. First of all, type of methodology which is METHONTOLOGY and its development process with 
activities. Second, another type of methodology is UPON and the development process of this method.  
Additionally, the evaluation of these methods is elaborated in comparisons between them. 
 
Related Work 
The word “Methodology” is defined by IEEE as “a comprehensive integrated series of techniques or methods 
creating a general systems theory of how a class of thought-intensive work ought to be performed” (Nuria 
Casellas, 2011). Mostly, methodologies derive from software and knowledge system engineering methodologies, 
which follow multiple ontology approaches, like bottom-up, top-down and middle-out.  
 
There are many engineering methodologies that have been developed up to now. The available methodologies have 
been proposed initially, or merged from experiences that can be during ontology development for different 
projects. Each of these methodologies serves specific type of project or specialization such as science. The existing 
methodologies are developed from the IEEE standard for developing software life cycle process. Some of the 
current methontologies are Lenat and Guha (1990), Gruninger and Fox, Uschold and colleagues, KAKTUS 
methodology, CommonKADS2 methodology, METHONTOLOGY, ON-TO-KNOWLEDGE (OTK), Termontography, 
UPON (Unified Process for Ontology) and so on.  

2. METHONTOLOGY 

The METHONTOLOGY developed in the Laboratory of Artificial Intelligence at the Polytechnic University of 
Madrid. The framework of METHONTOLOGY develops the ontology at knowledge level with the identification 
of the ontology development process, prototype life cycle and techniques with activities. This method is supported 
by ODE (Fernández López 1999).   
 
This type of methodology differs from other methodologies for developing ontology. Specifically it is not 
described in the conceptualization process and in the ontology development life cycle, but it includes different 
activities, like account development, management and support activities, integration, evaluation and 
documentation. The conceptual model activities that are required for building ontology are illustrated in Figure (1): 
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Figure (1) Conceptual steps in METHONTOLOGY and what steps are required for building ontology, from 

(Nuria Casellas 2011) 
 
2.1 METHONTOLOGY Development 
 
Task (1): Build the glossary of terms. It required building the glossary of terms that includes all related terms 
for specific domains, such as concepts, instances, attributes, relations between concepts and others append 
with natural language descriptions (synonyms and acronyms). Pay attention as a multi glossary of terms may 
have different terms for the same component and should appear as synonyms to them.  

 
Task (2): Build concept taxonomies. After the glossary of terms contains all the required terms then the 
ontologist starts building taxonomies to identify the concept hierarchy. METHONTOLGY uses four 
taxonomic relations, which are Subclass-Of, Disjoint-Decomposition, Exhaustive-Decomposition and 
Partition. The ontologists should set all the concept taxonomy which is required for the specification of new 
knowledge and check if it contains any errors. For instance, the element should not duplicate in two classes of 
disjoint decomposition.  
 
Task (3): Build ad hoc binary relation diagrams. After building the taxonomy, a conceptualization activity 
builds an ad hoc binary relation diagram to establish the relationship between concepts of the same, or 
different, taxonomy concepts. Before going for the specification of new knowledge, there should be checks 
that there are no errors in the ad hoc binary diagrams. The ontologist should check the domains and that all the 
relevant relations have been set precisely classes and set relation to them.  

 
Task (4): Build the concept dictionary. After finishing the taxonomies and the ad hoc binary diagrams, then 
the ontologist assigns properties and relations which describe the taxonomy’s concept in a dictionary and their 
instances if required. The concept dictionary contains information about the domain concept, their relations, 
instances, classes and attributes. Relations should be assigned to each concept in the domain.   

 
Task (5): Define ad hoc binary relations in detail. The main goal describes in detail what is mentioned in ad 
hoc binary diagrams and what is included in a concept dictionary to generate a table of ad hoc binary relation. 

 
Task (6): Define instance attributes in detail. In this task, the ontologist describes the instance attributes in 
detail which are included in the dictionary concept and shows in the instance attributes table. This table 
contains descriptions for instance attributes. The ontologist specifies the content of instance attributes, which 
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are the name of the instance, the concept of it, value type and the range of values (cardinality). Additionally, 
for measurement unit use, to validate the attributes, the ontologist uses Standard Units ontology. 
 
Task (7): Define class attributes in detail. Here is described the class attributes in detail, which are included 
in the concept dictionary. The ontologist illustrates the information about name, concept name, value type, 
cardinality and others.  

 
Task (8): Define constants in detail. This task describes the constant in the glossary of terms. The constant 
table contains descriptions of constants which are “name, value type, value, value of measurement unit for 
numerical constants, and the attributes” (Oscar Corcho, Mariano Fernández-López, Asunción Gómez-Pérez, 
Angel López-Cima, 2002). This methodology proposes to illustrate formal axioms, parallel like concepts, their 
taxonomies and others.  

 
Task (9): Define formal axioms. The ontologist should be defining formal axioms in the ontology to complete 
the work for this task. METHONTOLOGY proposes that the formal axioms definition should include: name, 
NL description, the logical expression, concept, attributes and ad hoc relations.  

 
Task (10): Define rules. The ontologist should define rules required in the ontology and prepare the rule table. 
The rule table includes the following information: name, NL description, expression, concept, attributes, 
relations, and variables that are used for expression. METHONTOLOGY uses an expression template which 
are <condition> consist rules of conjunctions of atoms, then <consequent> use for single atom.  

 
Task (11): Define instances. After the conceptual mode of ontology finish creating any related instances 
required for the concept dictionary and include in the instance table. The ontologist needs to define name, 
concept’s name and their attributes’ values.  
 
The development steps of this methodology are (See Figure (2)): 
● Specification. Define the scope and the purpose of the ontology by establishing informal and formal 

questions, such as why, what, how etc. 
● Conceptualization. Provides the required knowledge for building terms, depending on the middle-out 

strategy. Additionally, define each of these terms in one or more taxonomies of concepts and specify the 
binary relations to those concepts. In addition, specify class attributes by set concept dictionary and 
identify axioms and rules in regards to concepts. 

● Formalization. Majority, define the meta-ontology that is used for each definition of a concept defined in 
a conceptual model with its arguments. 

● Implementation. The ontology designers use the proper environment for the meta-ontology for 
implementation, especially languages such as; protégé, C++, LOOM and others. The development 
involves multiple requirements like lexical and syntactic analysis, generating errors from them, and if 
required, to add, edit or delete any definitions related to ontologies. Moreover, the appropriate browser 
publishes the definitions and detects any incomplete, inconsistent and redundant knowledge.  

● Maintenance. Gomez Perez et al. (1997) said about maintenance that it is: “technical judgment of the 
ontologies, their software environment and documentation with respect to a frame of reference (in our 
case the requirements specification document) during each phase and between phases of their life cycle”. 
This stage describes how the ontology evaluates by using techniques, what errors have been occurring and 
the sources of knowledge to be used. 
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Figure (2) describes the overview of METHONTOLOGY designed by Corcho et al. (2005), from the 

source (Nuria Casellas 2011) 

3. UPON Methodology 

UPON methodology is a stand for Unified Process for ONtology. UPON is an incremental methodology for 
building ontology. Basically, the process of methodology depends on the Software Development Unified 
Process, which is the most acceptable method in software engineering; using Unified Modeling Language 
(UML) that allows blueprint preparation of an ontology project. UPON is use-case driven and serves both 
human and automated systems, like the semantic web services and should be application defined accurate with 
their objectives. Definitively, the use case diagram shows the application area from the beginning of the 
ontology building process. Moreover, UPON is an iterative method, incremental and extends to continue 
further detailing in ontology development.  
 
The process of the life cycle of ontology can be illustrated in cycles, iterations and workflows. Each cycle 
consists of four phases: inception, elaboration, construction and transition and the consequences shows in a 
new version of ontology. Each phase is subdivided into iterations and in iteration and there are five workflows 
which are; requirements, analysis, design, implementation and test. The early phase describes general 
requirements, like identify domain, scope and others, but later on both phases and workflows work together 
during iteration, resulting incrementally in bringing the final release of ontology. 

 

Figure (3) UPON Methodology illustrating the phases and workflows, (Nuria Casellas 2011) 
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3.1 The Requirement Workflow 
 
Requirement capture is the process of introducing the knowledge that is encoded in the ontology. The main 
purpose of workflow is to reach the agreement to all modelers, knowledge engineers and users. There are stages 
involved for ontology modelers and domain experts in building ontology as following: 

1. Determine the domain of interest. The important step in designing ontology is defining the area of interest 
that you want to module. If the domain is large, it should be divided into sub-domains to be defined. 

2. Determine the purpose. The domain should be well described to be understood by all users. 
3. Define the scope. Define all concepts, characteristics and granularity that the domain requires. The 

ontological commitments provide the guidance and which aspects the domain takes and which it ignores. 
Also, ontological commitment involves the initial mapping between language and something called 
ontology. Usually, this stage defines the idea of the role each concept will play within ontology. 

4. Identify the competency questions. The questions required for ontology design by interview domain 
experts to analyze the documents concerning the domain. The benefits of using questions during 
workflow to evaluate the ontological commitment that made it. 

5. Use-case identification and prioritization. A use-case model describes the agreement between users and 
the modelers and which contains a number of use-cases. A use-case shows the path of knowledge via 
ontology that answers the competency questions. It is important to priorities and package depending on 
requirements. The result will be illustrating them in use-case, during iterations that are already postponed.  

 

3.2 The Analysis Workflow 

Conceptual analysis contains refinements and the structure of ontology that are mentioned in the requirement 
workflow. Generally, ontological commitment defines the scope of ontology from existing resources via the 
refined concept. It adheres to the view of linguistic ontology in its concepts. The analysis follows the following 
steps:  

1. Considering reuse of existing resources. Reuse of resources includes internal and external resources that 
are possible to reuse such as interviews, documents, standards, glossaries, available ontology and others. 
Instead of starting building ontology from scratch, you can save your time and effort via reusing existing 
by imply some kind of integration, like merging, or mapping, or others. 

2. Identification of relevant terms. In this stage, domain modelers define the linguistic realization of the 
entities in the domain interest, from starting work performed up until capture requirements. The 
consequence is plain terms. 

3. Definition of concepts. As mentioned in the previous step, for starting from plain terms without any 
relations between concepts, there is the class responsibility collaborator (CRC) model from software 
engineering that contains a standard index card divide into three sections, which are concept name, its 
responsibilities and collaborators. Each card is enriched by definition of a top-level (category) for identify 
concept. The CRC represent graphs with UML called collaboration diagrams, which introduce concepts 
as a group of packages and organize them in sub projects as the outcome of this step.  

4. Refining the concepts and their relations. In the first step, organize the concepts in a taxonomic hierarchy 
via generalizations, like kind-of. As multiple literature reviews have shown, there are three approaches: 
top-down, bottom-up and middle-out. The combinations of these approaches find salient concepts of 
different generalizations and specializations and especially the middle-out approach, which provides more 
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information about domains. The result of this step is a UML class diagram with three types of 
relationships, which are: generalization, aggregation and association and are required for building 
ontology. 

5. Use-case realization. The use-case diagrams that design it in requirement analysis convert in to UML 
sequence and collaboration diagrams. These diagrams celebrate the sequence and responsibilities of a 
concept that is needed for realization of a use-case diagram. The result of the conceptual design is a 
design model that contains classes and the interaction between them. 

3.3 The Implementation Workflow 
 
In this workflow you start to design ontology in a language, after defining all the terms and components. Mainly, 
components are considered to implement concepts from the design stage up until establishing group of packages. 
From previous stages, and from use-case and packages that are mentioned in the requirement workflow, the 
component engineers work on ontology to integrate subsequent iterations. There are multiple languages to 
implement components and appropriate to do this is the Ontology Web Language (OWL) that can be used on the 
semantic web.  
 
3.4 The Test Workflow 
 
The test workflow verifies the ontology, if correctly implemented and follows the specification of it. It includes 
multiple inputs, execution and what expected result will be gotten and test knowledge sets it in the use-case 
diagram. Modelers specify compile points to produce ontology with respect user requirements. If there is any 
failure in testing a model that means no use-case required for knowledge and other integration was done during 
subsequent iterations.   
 
UPON supports the ontology development process, documentation of each process, evaluation via use-case testing 
and knowledge acquisition. UPON have many advantages. First of all, UPON follows the On-To-Knowledge 
approach, which is not like the other deal involving the project management process and development activities. 
UPON does not require user to learn UML. Instead UP adapt to ontology building. The second advantage is that 
diagram, documentation and version can be implemented using different tools, like Microsoft Vision and others. 
Some project chooses UPON methodology to implement the ontology like: 

● The Interop European Project. It constructs the ontology interoperability to share concepts and integrate 
components of Enterprise modeling.  

● The Athena Project. It built ontology for e-procurement, which displays the interaction between buyer and 
supplier and generates documents, like invoices.  

4. Summary of Evaluation of Methodologies 

No. Comparison Aspects METHONTOLOGY UPON 
1 Preparatory step ● Specification ● Requirements: (Domain, 

Purpose, Scope, Competence 
Questions (CQs)) 

2 Development step ● Conceptualization: (Glossary, 
Taxonomies, Relations, 
Concept Dictionaries, Axioms 
and Rules) 

● Formalization 

● Analysis: (Reuse, Term 
Extraction, Concept Definition, 
Relations, UML) 

● Implementation 
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3 Evaluation step ● Evaluation ● Test: (Consistency, Relevance) 

● Completeness 
4 Tool support ODE and WebODE (also Protégé, Onto 

Edit, KAON, etc.) UML Modeling Tools and Protégé 

 

5. Conclusion 

In this paper we present two ontology development methodologies, which are METHONTOLOGY and UPON. 
Both of them are appropriate for specific domains, dependent on the concepts and components that are included. 
METHONTOLOGY does not provide sufficient details related to the requirement of techniques and activities and 
needed more study. Instead there are many applications that follow the development phases to accomplish their 
ontology domain. On the other hand, UPON illustrates the development of a highly customized framework and 
what we need to consider at each stage. The choice of methodology is dependent on domain requirements, so 
familiarization and more studying is required before starting any ontology project. 
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Abstract 

This paper analyzes the benefits of mobile application and it benefits in business as well as benefit of CRM and the 

method for the mobilization of CRM. The key component is the use of mobile application on the business and 

challenges and solution when it is used in cloud computing as well as the Models of Mobile Application used in 

Business. 

 
Keywords: Mobile application, CRM, Cloud Computing 
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1. Introduction 

It has been in excess of 2 decades given that the expression “ubiquitous-computing” first went in the admired 

dictionary, but it has by no means appeared factual than in current scenarios or in office, as slighter and more 

mobile-devices become tactical choices to the conventional desk-top. But it is actually the outburst of enterprise-app 

that has prepared it achievable for many staff to work-industriously any-where, any-time. And, for the majority part, 

they have not-had to remain for the IT division to provide their “ever-present” apparatus. They are gladly carrying 

their individual devices. 

Mobile applications are not new in the communications industry. Many stores are offering mobile phone 

applications online since1990s. Mobile applications are a key growth in the communications and information sector 

due to the increasing smartphones availability and faster broadband on telecommunications networks of 3G mobile. 

In spite of going mobile is change the organization IT practice and has security challenge and managing innovation, 

but it has great potential for the business (Sammer, Brechbühl, & Back, 2013). Therefore, the business hat to 

concentrate on managing change process and get the value from mobile IT (Stieglitz & Brockmann, 2012). 

In concurrence to a current story from industry-analyst, Gartner-Inc., this movement is predictable to boost: “By 

2018, 90% of establishments will maintain corporate-mobile-applications on private-device and by 2016, 80% of 

commerce will sustain a work-force applying tablets”. 

The contribution of this paper is as follows: 

 Background of Mobile application 

 Mobile Business Application 
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 A method for the mobilization of CRM 

 Benefits of Mobile CRM Application 

 Value creation in mobile business applications 

 Cloud Computing in Mobile Applications 

 Models of Mobile Application used in Business 

The structure of the paper is as follows. In section 2 we present the Literature Review of different authors about the 

mobile application in different fields. In section 3, we will show background about mobile application and discuss 

the benefit of mobile application in business with the value created to the business. Also, we will mention the using 

of CRM with method for the mobilization of CRM. In addition,   the challenges of using cloud computing in mobile 

applications will be discussed in details in this section and the solution will be recommended to recover these 

limitations. 

In section 4, some recommendation are added and suggested to take advantage of mobile application. 

 

 
2. Literature Review 

DiRomualdo and Gurbaxani, (1998) stated that transformation has materializes as a foremost feature of the present 

commercial atmosphere; amended in mutually beneficial commerce and know-how are necessitated for swift 

espousal of task and formation for company. IS are as a result vital to a company’s proposals for instance re-

engineering, information administration, the formation of e-channels of allotment, and currently the expansion of 

digital commercial tactics. 

Clarke, (1995) inferred that the function of information systems has progressed given that IS were initially 

developed. The primary plan was of mechanization of at hand physical and pre-mainframe motorized course of 

action, which was rapidly accomplished by the rationalization and incorporation of IS’s. Conventionally in these 

appearances, IS was looked upon principally as an equipped sustain device, and then was considered as service to 

administration and was not even judged as a nucleus proficiency of the business. 

This article offers a general idea to ascertain an efficient mobile-application-strategy, initiating with a concrete 

evaluation by means of administration of this multifaceted surroundings. Evaluating the goals to begin with making 

into the use of a tactic, it is imperative to scrutinize the goals of any establishment and bring into line the mobile- 

applications with those. It might take into consideration: App-functionality, shaping which apps aid to add to 

efficiency for several user-groups and technological deliberations. 

At lots of establishments, e-mail, calendars and contacts are still the chief mobile-services accessible, time and again 

since these apps are very easily deployed and made accessible creatively. On the other hand, as the accomplishment 

of mobile-application supplies reveal, current mobile-user perceives for in excess of just e-mail. Conveying a series 

of mobile-enterprise apps can aid to lessening the reliance on the conventional notebook and facilitate mobile-users 

to be more industrious. That said, it is vital to recognize the restrictions of smart-phones and tablet-phones (for 

instance, small-screen and small-keyboard) and evade imitating PC-applications. 

In concerning to market-analyst IDC (2010), stated that app-developers have mixed out in excess of 300,000 

mobile-applications in just above 3 years and expansion is predictable to ascend as these apps find it selves on 

progressively many mobile-devices. 



Suad Al-Hadhrami 

3 | P a g e  
 

 
 

3. Background of Mobile application 
 
Mobile applications are software programs that can be installed on smartphones and other devices. 

It can be used in both fixed line and mobile services. 

Mobile applications improve the devices basic features by giving additional features and functions that increase and 

enhance their usefulness and improve the experience of the users. 

The following are the characteristics of mobile applications: 

 Available via online download 

 Improve device entertainment and other practical functions 

 Designed to achieve a particular function. 

 Operate on the software of operating system  

 Sometime free of charge with exception of data usage costs. 

 Designed for access with devices of touch screen  

 Designed to work with internet or with devices of fixed devices. 

Mobile applications are  can be used, with both fixed line and mobile services. Mobile application can be accessed 

and installed in many different devices as shown in Figure 1 below. 

 

 
Figure1: Access points for Mobile apps 

 

As smartphones, tablets and other mobile devices continue to play big role with innovation and help business to 

work efficiently, effectively and smarter, as they grow in complexity and power. 
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              Figure 2: Statistics of apps and programs downloaded 
 
 
 
 
3.1 Mobile Business Application 
 

With advancing technology of mobile communications, new ways of business are enable to be done (Raisinghani, 

2002). This is referring to mobile business. Lehner (2003) and Zobel (2001) describe “mobile business” as the 

mobile application technologies for improving or extending business processes and open new segments of market. 

Mo¨hlenbruch and Schmieder (2001) theorized that mobile business as it is for electronic business and other fields 

such as mobile CRM, mobile supply chain management and mobile procurement. 

From available literature, there are two categorizations of typical benefits of Mobile business. The first categorizes 
the technical advantages of mobile business as shown in (Table 1).  
 
 
 
 
 
 
 
 
 
 
 
 
Table1: Overview of mobile technologies’ technical benefits 
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All these technical advantages need to be transformed to business process improvements to be valuable for the 

business. This business process improvement is realized by applying mobile business technologies which are listed 

in Table 2. The are many examples of  mobile CRM application which are mobile sales force automation (MSA), 

mobile marketing (MM) and mobile field service (MFS) and mobile customer service (MCS). 

Mobile marketing takes benefit of the ubiquity, interactivity and context sensitivity to make operations more 

enjoyable and effective (Balasubramanian et al., 2002; Reichold et al., 2003).  

Mobile sales force automation and mobile field service support sales organizations and organizations which work in 

service (Turowski and Pousttchi, 2003, BenMoussa, 2004). The interactivity and ubiquity are leading to higher 

efficiency of an organization and individual productivity.  

Mobile customer service usually forces interactivity and ubiquity and resulting in higher higher process transparency 

and effectiveness (Looney et al., 2004; Mallat et al., 2004; Kadyte, 2005). 

 

Table 2: Overview of business benefits of Mobile Business 
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3.2 A method for the mobilization of CRM 
 
Mobilizing CRM require changing management with aspect of the strategy, process and ISs’ perspective. 

The values of business are recognized by mobilizing CRM and this should be resulting from the market strategy and 

the company’s customer value (primary value and one secondary).  it is sufficient for the company to be better than 

the average of market. The proposition of customer value must be clearly interconnected to all staffs in order to 

perform accordingly (Colgate and Danaher, 2000).  This can be achieved by clarifying the market strategy according 

to Schierholz et al. (2005)  

In the selection of business processes, the business should consider using an extended standard process. This 

extension includes activities of requested mobility and location as well as the dependencies between elements of 

model. 

The value of mobilizing CRM should be with cooperation with the staffs that are joined in process modification. The 

value of mobilization is lies in diverse dimensions (Clarke, 2001). The inputs of involved employees are used to 

arrange the potentials relatively. Furthermore, the priorities of values have to be match with the strategic goals. 

New mobile activities and functionality of information system should be the input for designing system.  

ISs are very essential for designing mobile CRM application. The designing CRM`s  mobile IS  is an extension of an 

existing IS with an interface of  mobile. This is exactly the aim of the common method established by Glissmann et 

al. (2005).  



Suad Al-Hadhrami 

7 | P a g e  
 

 
  Figure 3: Overview over the proposed method 

 
 
3.3 Benefits of Mobile CRM Application 
 
With CRM, the company can meet its main objectives with the ability to grow and achieve long-term business goals. 

This technology is cost-effective solution that provide best use of the company`s strengths and enable the company 

to control of the business. 

It provides the flexibility, scalability and ease-of-use. Below are the benefits gained while using mobile CRM 
application:   
 
 
 
 
 
 
Table 3: Benefits of Mobile CRM Application 
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3.4 Benefits of Mobile Application for Business 

According to predictions of Gartner that by 2016, the power connectors are the only wire required for staff place of 

work. In addition, the study done by IBM stated that 75% of managers found the placement of mobile applications is 

significant and critical for long-term business success. Mobile applications are increasing the organization 

productivity with the competitive advantage by empowering employees to answer to the customers and business 

needs while they are away from the office. Moreover, below ate the most advantage and benefits of deploying 

mobile application for the business.  

 

 

 

 

Table 4: Benefits of Mobile Application for Business 
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Mobile application is creative way to capture attention of potential and existing customers, enhance offerings and 

making life easier for the customer with gaining the results. 

 

3.5 Value creation in mobile business applications 
 
Value creation in mobile applications is based on increase the generated revenue or reduction the costs in business 

processes.  

In business applications, the main drivers of mobile applications are cost reductions and process improvements.  

Reduction the cost by using mobile applications can be found through the following: 

• Mobile office solutions enhance abilities to access data of the business anytime. This improves the process of 

decision-making. 

• Enhanced efficiency of business processes due to updating of information from corporate information systems.  

For example, through mobile application there is possibility for staff to work from outside the office 

anywhere/anytime to improve the efficiency and quality of the work. 

• Flexibility and productivity improvement of business processes.  

Reducing the cost and productivity improvement is the key driver for creation value in mobile applications of 

Business.  

Another view is increasing the generation of (indirect and direct) revenue through value added services; enhance 

customer satisfaction and difference from other competitors.  

Examples of this kind of services are: 

• Mobile services allowing a customer to monitor and observe the status of service delivery. 
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• Value added services for current products. A mobile application is a channel for customer feedback, query of 

information, advertisements and channel of customer loyalty. 

• using of mobile solutions to differentiate organization in highly competitive markets. The basis for investments in 

mobile can also be to improve corporate image in addition to reducing the cost and process improvements. 

 

3.6 Cloud Computing in Mobile Applications 

 
Cloud computing is developing as a most significant division for providing applications on mobile devices. It is 

important way for providing mobile devices with efficient applications and security by integrating maintenance of 

security-critical software. It enable the user to store data and service processing on a platform of cloud computing. 

 Smartphones such as Blackberry, iPhone, Android are most popular devices to consume Web Services (WS) and 

installing mobile applications. 

There are five essential characteristics of cloud computing:  
 On-demand self-service  
 Access of broad network  
 Resource pooling  
 Fast elasticity  
 Measured service  

 

Cloud computing supply mobile application in cloud and enabling cloud provider and then deliver it to the end user, 

however it has some limitations. 

Below table shows the limitations and expected solutions:  
 
 
 
Table 5: Challenges and Solution of Cloud Computing 
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Below figure illustrate the cloud used in mobile application. 
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Figure 4: Challenges and Solution of Cloud Computing 

 

3.7 Models of Mobile Application used in Business 

 

3.7.1 Native-Applications 

A native-application is connected, works on the mobile-device. Native-applications also naturally offer for off-line 

or disengaged entrance and offer an upfront trail to supply thru an app-store, like Apple’s App-Store, or an internal-

variety. 

3.7.2 Web browser applications 

Currently web-browser-applications have the likelihood to “write-once, run-many” on numerous-platforms and 

screen-resolutions. Since web-applications do not stock statistics on the mobile-device, the peril of mislaying 

corporate-data is concentrated if the mobile-device is inappropriate or pilfered. 

3.7.3 Hybrid-Applications 

As the name suggests, hybrid-applications syndicates the finest aspects of web-app and native-applications and are 

conjoint in countless mobile-applications obtain able currently. This app offers a rich-experience, off-line entrance, 

high-performance, backing for multiple-platforms, and might influence hardware-features.  

3.7.4 Virtual-applications 

For apps that can’t easily be made to run natively or in a web-browser, there is virtual mode. Virtual mode may let 

mobile-users to link distantly to their PC to access information in the notebook or to offer its users the facility to 

track an innate Microsoft-Windows-application that protects on conventional expansion work.  
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Table 6: Models of Mobile Application used in Business 

 
4. Conclusion and recommendations 

To recommend, mobile app is essential for any business in the world as the market changing quickly. It has to take 

advantage and be creative to pay attention and enhance offering to attract the customers and make life easier. 

Adopting mobile apps is an investment to save money and time for employee and the business as the whole as well 

as the customers. 

My-App uses Hybrid-application as it enhances the end-use experiences, offers offline platform, it’s highly 

performance oriented, supports numerous platforms and it helps in many of the hardware characteristics. As My-

App is multi-functional app it is most potent in its efficiency and effectiveness. 
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Overview of mobile technologies’ technical benefits 
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Appendix B: 

Overview of business benefits of Mobile Business 
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Benefits of Mobile CRM Application 
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Abstracts 
The domain is working behind the mobile to improve the business, and Oman’s entrepreneurs are fast-becoming 
major operators of mobile applications to run their enterprises. The applications on mobile devices are assisting 
small business owners save time, reduce costs, increase revenue and productivity, work more effectively, and 
better serve customers. Actually, there is looking to be mobile application for almost every business requires, and 
entrepreneurs are quickly selecting into these solutions created possible by speedy innovation in mobile 
technologies. 
Observing ahead, the small business enterprises share in the market is primed and well prepared to quicken its 
implementation of mobile application, as long as these tools meet specific requirements. There is confirmation 
such investments will save time and money. This is challenging and uncertain economic environment. The 
entrepreneurs are seeking for resolutions and method that will improve competitiveness. 
 
Keywords: entrepreneurs, enterpricess, mobile apploication. 
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1.0 Introduction  

The information system and information technology strategy apply very sensitive role. The information technology 
require for information system to build improve the business. The business is requesting for the technology 
methodology to driving the business for further revenue. To keep the business successfully in the market IS/IT 
strategy is one of the major reasons. Once IS/IT strategy implement as require the benefit will increase by default 
(al., 2014).     

According to the IS/IT strategy implement for the organization. There are corporate objectives for organizations to 
accepting the IS/IT strategy. The alignment with the business to identify where information system and 
information technology greatest contributes, and the resolve of significances for investment. There achievement 
reasonable advantage from business opportunities produced by utilizing IS/IT strategy. It is building a cost 
effective and flexible infrastructure for the future with technology. Finally, developing the suitable assets and 
capabilities to organize IS/ IT strategy successfully across the organization (Technology, 2010). 

The world is working behind mobile application to achieve the tasks. The Oman’s entrepreneurs are quick 
becoming important users for mobile application to run their business. The mobile applications devices are 
assisting small business owners reduce costs, increases revenue, and productivity. Mobile application is enabling 
small business owners and their staffs to perform duties faster than computer desk for normal work to eat up hours 
each day. They are supporting business owners and their business teams to obtain, plot customers further speedily, 
serve standing one more excellently and professionally (Qubop, 2014).  

The Small Business enterprises in Oman released in March 2011. It is determines how powerful an implement the 
mobile application is attractive for small companies. Based on the survey, 38 % of business owners who use 
mobile application reported their business could not continue (or it will be a significant challenge to continue). The 
96 % of defendants in the survey recording them presently utilize wireless technologies in their businesses, 40 % 
announces their staffs operate wireless technologies to compete the duties far away of the office (this statistic will 
increase to 50 % by 2015). It is easy to understand how mobile technologies will master an ordinary everyday 
routine business in the not-too-distant future as several experts forecast (L, 1993). 

Actually, it seems there’s an application for almost every business need, and entrepreneurs are fast appointing into 
these resolutions made possible by rapid improvement in mobile technologies.  

 
 
 
 
 
 
 
 
 
 
 
 
 



Ali Al Shekaili 

3 | P a g e  

 

 
 
 
 

2.0 Objective  
The major target of this paper is to identify the most useful mobile application value added services and solutions 
for Small Business Enterprises. As well as, the mobile application will serve the small business owner wherever 
they distance (Union, 2012). In additional, is accomplishing the small business owner without reference to the 
computer desk. The entrepreneurs enable to complete their business in chosen topographies. It is saving the small 
business owner and employees significant time. Also, it is enabling the small business owner to considerate on 
business development with opportune-ities. Finally, is reducing the cost on entrepreneurs to improve the revenue 
with more benefit (Patrizio, 2010).  
  

 
 

Figure 1: Objective of Mobile Application 

3.0 Approach to the problem  
The Small Business Enterprises faces a variety of challenges. There are different categories of challenges that 
small business owner facing effect on business, revenue, quality, quantity, and profit. The place where the 
entrepreneurs are business doing apply very sensitive role. The time and money which entrepreneurs spend are 
helping them to growth the business (Maeda, 2012). Most, of the small business enterprises have computer desk, or 
lab top to achieve the duties. These devices are useless for their business as they cannot complete the business 
wherever they are (Alistair, 2002).   
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3.1 Computer Desk or Lab top 
The Small businesses are accelerating their adoption to complete their work on computer desk and lap top. The 
devices which are they are suing not enough to complete the tasks. Once they are utilizing the mobile application 
will investee for long time. As well as, they can complete the tasks wherever they are in. The computer desk or lab 
top just can carry with limited place. With mobile application will be flexible for the entrepreneurs to achieve work 
in easier than computer. The small business enterprises should moving away from the desktop and laptops to serve 
the consumer as they expected. For long investment the desktop and laptops will be useless for the enterprises 
strategy. They have to obtain new technologies which assist their requirements. The mobile application will long 
term investment for the Small Business Enterprises (Neelufer, 2014). 

3.2 Time 
The one of major challenge the entrepreneurs facing during the business is time. The small business enterprises 
should considerate on the time. As it is very significant element for the business. With the normal tools utilizing 
for business spend hug time with less profit. They should be move business instead of normal tools to mobile 
application. As long as, mobile application is save a lot of time for the entrepreneurs. According to the survey with 
small business enterprises, they are losing more than 65% of time to accomplish one transaction because using the 
usual tool and technic. For that purpose the mobile application will save more than 85% of entrepreneurs’ time 
(Neelufer, 2014).  

3.2.1 Time saved by the Business Owner  
Based on the announced statistics mobile application will manage the small business owner time. It will 
accomplish 72% of the small business in terms of saving time. The 78% of these small business owners trust that 
their enterprises utilize of mobile application will save the owner time. In the weekly basis, entrepreneur’s 
approximation saves average of 5.7 hours (a median of 4.1 hours) by usage of mobile application (Neelufer, 2014).  

3.2.2 Mobile application is saving employee time 
Totally agreed that person who’s using mobile application will save 100% of time. As well as, 88% from 2-5 
employees agreed that they have save time by utilizing mobile application to complete their work, while 65% from 
6-10 employees and 74% of those with more 11 workers agreed that mobile application is a time saving tool for 
the owner and business as well  (Neelufer, 2014).  
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Figure2: Time Saved by Utilizing Mobile Application For Small Business Owner 

 3.2.3 Study of saving time by using Mobile Application 
The 75 % of small businesses will utilize mobile application saving employee time. A small business is 
approximating that average of 10 worker hours, and a median of 5.0 hours – are saved in a weekly basis (Neelufer, 
2014). 

 

3.3 Money 
According to the statistic of businesses is recording operator time saved by utilizing mobile application. An 
estimated 120 thousand of small enterprises are saving 7,200 million employee hours annually. An appraised 
14,400 million employee hours could be saved annually through commonly application custom between small 
businesses  (Neelufer, 2014). 
Based on average pay for employees in small businesses, total current annual savings for small businesses from 
employee time saved are estimated conservatively at OMR 175,000 million  (Neelufer, 2014). 
Finally, if all entrepreneurs companies with fewer than 20 workers took advantage of mobile application, the 
estimated 60 thousand operator hours saved converts into an estimated OMR 350,000 million in potential savings 
each year  (Neelufer, 2014). 

 
 

 
Figure3: Statistics of Saving Money by Using Mobile Application 
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3.4 Mobile Application Enables small businesses to Focus on Sales Growth 
The small business owners should considerate on the sales growth more than other entity. They would spend more 
time dealing with one of their toughest challenge. The mobile application will assist the small business owners 
increasing business and revenues. If there are saving time on managerial functions. Closely 60% of entrepreneur’s 
survey defendants trust they have been able to spend more time on growing business revenues by using mobile 
application. 55% of these small business owners announce their enterprises are more competitive (E, 2003).   

 
Figure4: Saving Time and Money with Mobile Application 

 
 

 
 

4.0 Literature Review  
There are several organizations applied the mobile application in Oman. This service was improvement for those 
organizations. There are several advantages like, increases business, improve the revenue, satisfied the customers, 
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reduce the cost on organizations, and other benefit. bank muscat one of the major organization published the 
mobile application (Buloshi, 2013). 
 

4.1 bank muscat Mobile Application “m Banking” 
There is a big network with bank muscat which consists of; branches, ATM, CDM, POS, Payment Getaway, call 
centre, and IVR. The customers complained about bank muscat services. As there are 1.9 million customers belong 
to bank muscat. There are many challenges bank muscat facing with these complains. The customer lost a lot of 
time to achieve one or two transactions in branches, ATM, CDM and call centre. As well as, bank muscat lost big 
cost of this queue. The bank employees can serve other customer whom required for necessary services (Kumar, 
2014).  

4.1.1 bank muscat Challenges  
After long study bank muscat has done. The issues were how to satisfy and serve the customer without delay.  

• How is reducing the cost which bank spend to serve the customer?  
• How is changing the mentality of customer to utilize the new technology?   
• Why the customer visiting branches?  
• Why customer using ATM & CDM? Why customer contact call centre?  

 
The perfect answer is for those questions in new product for bank muscat which reduces 90% of complains 
(Kumar, 2014). 

 4.1.2 Reason For Amend  
The customer visiting the home branch to get statement, inquiry about the balance, inquiry about liabilities of loan, 
withdraw cash, make dopiest, make transfer, and other services. The customer is using ATM to withdraw, pay bill, 
make top-up, and transfer money to other account. The customer is using CDM to make dopiest, transfer money to 
other beneficiary, and other services (Buloshi, 2013).    
Most of the customers complain that they have to stand in queue to achieve one transaction. This transaction is not 
taken five minutes to complete. For that reason and based on IT/IS strategy bank muscat come out with new 
technology call “m Banking” which is mobile application. The mobile application included on the services which 
customer would like to get easy without visiting home branch and waiting in queue, or contact call centre to serve 
them  (Kumar, 2014).  

4.1.3 bank muscat New Benefits  
The result for “m Banking” is positive since applied this services for customer. 95% of the customer whom 
download this application happy with the option provided in the mobile application. The main statistic for “m 
Banking” mobile application as follows (Kumar, 2014): 
 
Table 1: statistics of “m Banking” 
 
Year Actual Registered User Total transactions Mio Total Amount Mio OMR 
2012 160,000 2 Million 420  
2014 233,563 4,716,458  982  
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4.1.3.1 2012 Statistics  

 
Figure5: Actual 2012 m Banking Reg. users =155,302 ('000) Average 14% growth Month on Month 

 
 

 
Figure6: Smartphone % age (on active customers) 
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4.1.3.2 2014 Statistics 

A 
Figure7: actual m Banking Reg. (The Growth Path) Reg. users =233,563 ('000) 

 

 
Figure8: Smartphone % age (on active customers) 
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Figure9: Region wise % age Total Reg. Customers 

 

   
 
Figure9: Home page m Banking bank muscact                                       Figure10: Option available in m Banking  

1. Balance / Statement  
/Exchange Rates / 
Account Summary. 

2. Credit Card Statement  
& Summary. 

3. Funds Transfer to any 
bank in Oman and 
India. 

4. Bills Payment and 
Prepaid Top-Up. 

5. Requests /    Connect 
With Bank. 

   

6.  Apply for New  Products. 
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4.2 Royal Oman Police Mobile Application “ROP”          
 
Currently, the Royal Oman Police (ROP) network is expanding day with day. There are various traffic services, 
passport, custom, and other departments around the Sultanate. Those departments required huge budget to serve 
the customers. As well as, ROP serve around 4.2 million of the citizen and resident. In daily basis they are 
processing approximately 10,000 transactions. There are multi challenges that ROP facing with those people. For 
example, if the customers have inquiry about the fines which should be pay they have been in long queue to obtain 
the answer from the police. In additional, to pay this fines should be get number and stay in the queue than can 
complete the transaction. In this case, the police many employees set. That means ROP cost very high to serve the 
customers (Masrori, 2015).   
 
 
 

4.2.1 Royal Oman Police Challenges  
 
Once ROP is studied the current situation of ROP sites and the traffics which they have it. They have suggested to 
implemented mobile application to assist the citizens and residents to complete them transactions through mobile. 
It’s not required to attending to ROP sites. Also, allowed the customers to achieve those requests simultaneously. 
This is where ROP can improve the services and communication. The major issue was how ROP able to satisfy the 
citizens and residents with less effort to them and without delay (Hamami, 2015). 
 
 

• How is ROP able to satisfying the citizens and residences? 
• How to reduce the cost on ROP? 
• Why customers visiting ROP sites? 
• How can be ROP transactions flexible to customers?  

 
The mobile application is the best answer for the above questions which is related to ROP. Where customers are be 
able to apply the requests without delay/ effort. As well as ROP will reduce around 40% of customers inquiries / 
requests/ transactions (Kishor, 2015). 

4.2.2 Reason for Royal Oman Police Amend to Mobile Application 
 
To develop the public’s communication with ROP and reduce visits to the ROP website and stations to check on 
traffic fines, visa applications and other services by having these services available from any location and at any 
time through the application. Also, provide a quick reference to the police direct line (9999) in case of 
emergencies. Allow the public to locate the nearest police station when needed. Share FAQ with the public to give 
them easy access to information about ROP and the provided services. Share the latest ROP news and 
announcements with the public. Align ROP with the trending mobile service delivery technologies (Police, 2015). 
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Currently, the citizens and residences are visiting ROP sites for each inquires / requests/ pay fee/ and other 
services. There are approximately 280 sites for ROP to serve the customers. Through these sites there people 
whom working to serve the customer but, still there are some issues facing customer or ROP employees (Tai, 
2015).   
 
Furthermost, of the citizens and residences have issues with ROP queue to accomplish one transaction. Finally, to 
achieve this transaction not take more than 10 minutes. But, with the current producer it takes more than one hour 
and half.  Because of this issues and traffics have it (Tai, 2015).    
 
The citizens and residences are expecting for more electronic transactions through ROP channels. The have web 
site which is useless for the customers. The mobile application is helpful to the customer as they can be utilizing 
any time and where (Tai, 2015).       

4.2.3 Royal Oman Police Benefits of Mobile Application   
The result which got out of the mobile application implemented is positive. Since applied the mobile application 
there are around 11,718 customers utilizing the mobile application to achieve them transactions. There are a lot of 
people proud with this service as it serves them requirements 24/7.  The major statistics of “ROP” mobile 
application is as follow (POLICE,2013) 
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5.0 IS/IT Strategy Model 
The strategy which has been utilized is to reduce the cost on bank and take the leadership decision. To make hug of 
differentiation to serve the customers is by using the new technology which is Mobile Application “m Banking” 
(Kumar, 2014).  
The new technology is able to make a significant influence on the business. The economic will growth, 
development, and improvement. The different change affects all characteristic of the budget. The m Banking 
technology innovation for development bank muscat. to keep the bank rank in top (M. Kossaï, 204).  
The fininncial situation will modification in the performance. With the new technology the performace will 
affecting on the econmic. The productivity of the new application will reduce the cost and the finicial value of 
bank will increseses. The profitablity of bank will growth (M. Kossaï, 2013).   
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Figure11: Framework for IS/IT Strategy of Porter's Generic Strategies – Strategy 

6.0 Recommendation 
Since the organizations are demand exchange to the new technology solution. The Small Business Enterprises 
must modify their strategy to use the Mobile Application instead of normal tools. The entrepreneurs should be plan 
for the new changing will happen. As the market requesting to utilize the new technology to improve and develop 
the business. The mobile application will achieves much profit for the small business enterprises with less cost, 
increases the value of finance, and serve the customer. The entrepreneurs need to manage their time, budget, and 
productivity.   
Mobile applications become a critical element in the world for several businesses. Most of the business owners 
give to the employee’s mobile application facilities to achieve them task easier without any delay. Currently, most 
of the work require for the mobile application to compete the responsibilities easy, fast, and secure. The mobile 
application will manage the tasks. It will manage the time for the entrepreneurs, as well as employees.    
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Figure12: Consist of mobile application 

7.0 Conclusion  
This paper is considerate on mobile application usage. The benefit is behind of using mobile application.  The 
major purpose is to utilize the mobile application for Small Business Enterprises. How the mobile application will 
serve entrepreneurs business? They have to use IS/IT strategy to improve the profit, as well as quality of services. 
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Abstract 

Technologies grow and changes quickly. Therefore all companies tend to develop their systems to increase the productivity of 
their work. This research covers some of new technology trends which appear in last few years and enforced level of changes in 
the current network structure or organization workflow. These technologies are virtualization, BYOD and cloud technologies. 
This research will demonstrate the architecture of today's network with these new technologies.    
 
Keywords: new technologies, Virtualizations, Cloud and BYOD 

1. Introduction: 

The new computer network technologies such as virtualization, cloud and BYOD, have a big impact on the 
business. These help the organization to increase their productivity by using these new technologies. Moreover the 
new technology trend has enforced level of changes in current network structure and made the network 
administrators plan new strategies and new security plans .Also, these enhance the level of security and improve 
the ways of communication. In this research paper the authors have attempted define the new technologies and 
current architecture.  
   

2. New technologies: 

2.1. Virtualization 

Virtualization is a form of technology that allows running multiple operating systems in one physical server. 
Therefore, Virtualization is not a new technology was invented by IBM thirty year ago, there were no personal 
computer and they needed to save money by move the physical to the virtual platform.  Virtualization 
technology is supported to create a   virtual version of in IT environments that contains servers, operating 
systems and storage devices.  In Virtualization Technology install a software called hypervisor which located 
between the virtual and physical machine. Hypervisor is considered as the manager which manages and controls 
the virtual machine processor, memory and other resource all by itself. [1]. 
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2.1.1 Virtualization types: 
 
Application virtualization permits users to access the application from a remote location server instead of access 
from the workstation. It allow servers to store all the personal information and other characteristics of the 
application. Technically the application is not available but it acts like it is. [2] Desktop virtualization separate 
the computer desktop environments from the physical computer. Desktop virtualization can isolate the physical 
location of the client's devices from its logical interface which enable the end user easy access to their data and 
application from anywhere. User virtualization is similar to the desktop virtualization it gives the user the ability 
of maintain a fully personalized when they not on their network company. Hardware virtualization use one 
processor for acting as a several different processors. It also enables the users to run different operating systems 
on the same hardware or multiple users can use the processor at the same time. Hardware virtualization needs a 
virtual machine manager which called hypervisor. Storage virtualization is a way that gathers all physical 
storage from multiple storage devices to enable it to act as one storage device. [2]  

                                 

Figure1. Server virtualization [3] 
 

2.2.2 Advantage of the virtualization: air conditioning costs 
 

Cost: Virtualization has a big effect on reducing the cost by reduce the power consumption, cooling and air 
conditioning costs. Therefore the reduction of devices leads to reduction the cost. It also will reduce the floor 
space and software licenses cost.Time: virtualization technology will save the time consumption in the process 
of the installation in the server.  [3] By virtualization from one system can solve the problems of all server or 
devices. Reliability & availability: virtualization provides reliability and availability for example if software in a 
virtual machine is fail it will not affect other virtual machines. Save power:  providing virtualization technology 
will reduce the number of physical devices that decrease the power consumption. Load balancing: 
Virtualizations allow the virtual machine to migrate to the other platforms that will improve the performance [4] 
 
 
2.2 Could computing  
 
Cloud computing enable the user to store and access a program and data in the internet rather store in local 
computer hard drive. It is metaphor for Interment. It includes large a farm of server infrastructure, it accept 
connections and doling out information as it floats. [5] Cloud benefits: it provides self-service the person can 
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spin up a computing resource for any kind of workload as they want. It has scalability feature that company can 
add when computing need to increase as well as can reduce when computing wants to remove some utilities. 
Allow user to pay per use, that mean company pay what they are use of resources and workload what they used 
for example  electricity.   

 
2.2.1 Type of cloud service: 

 
Private Service cloud 
This kind is taking from business' data canter then received to internal users. This type of service presents 
control, management and security for company. The internal users may or may not be pay for services by IT 
chargeback. 
 
Public service cloud 
This kind of model the third party provider can get service in cloud through internet. These services are sold as 
it requested, normal through the hour and minute. Customer only charge for bandwidth, CPU cycle and storage 
the use. Some example of public cloud service contains Amazon Web service, Microsoft Azure and Google 
Engine. [6]  
 
Hybrid service cloud 
Hybrid service is mixed between public and private cloud service with orchestration and automation between 
them. Companies can use private cloud to apply sensitive application or critical work load and at same time use 
public cloud for run work loud which must do as require.  The aim of hybrid cloud is to make an automated, 
unified, scalable environment which provides benefit of all that public cloud infrastructures, while still maintain 
manage over mission-critical data. [6]  

 
2.3 BYOD 
Called usually bring your own device (BYOD),  currently economic environment, companies are calling for the 
staff to be more productive; by having mobile program that allows personal devices to be used safely in the 
ability to work can raise the productivity of employees and be a significant competitive advantage. It can 
 
 Even result in higher acceptance rates of recruitment. IT employee ownership model. Offers an attractive 
option for organizations. BYOD significantly impacts the traditional security model to protect the perimeter of 
the organization of information technology by the lack of clarity in the definition of the ocean, both in terms of 
geographical location and ownership of assets. With personal devices now used to gain access to corporate e-
mail, calendars, and applications and data; many organizations are struggling with how to fully define the 
impact on the security situation and the development of acceptable procedures and support models that balance 
the needs of all of its employees and security concerns. In this report, you will discover what the main risks of 
BYOD and when you think of your mobile device program, we will suggest possible steps to address these risks 
on the basis of the current challenges and pressing for your organization [7]  
 
 

 2.3.1 Risk of BYOD 
 
Now days Security Risk growth on the different devices portfolio, and as a function of the number of devices.as a 
BYOD is developing always will include an extensive range of device types, the same security controls that shows 
were applied to a device and Have to be applied to a multitude of hardware and operating system combinations, 
often with different levels of effectiveness. And when talking about mobile device or well developed programs 
which must be based on an understanding of the various types of user for example: International organizations 
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should consider the drill down of local device availability, Usage habit and cellular network provider capabilities 
and data plan why, A clearly articulated set of usage cases should drive the development of experience, as a poor 
user experience will lead to fast failure. Finally, understanding users and how the technology and product offerings 
can drive the daily tasks to user satisfactions. Knowledge and awareness of these challenges will help a company 
or any organization and their employees understand the critical area which help secure their mobile device, 
therefore promoting enhanced information security.  Risk relating to securing mobile devices are categorized into 
four basic concerns: Stolen or lost device , Physical access, The role of the end user device own ship and always in 
increasing access to data and lack of the awareness[8]. 
 

 
Figure  : BOYD security architecture [9] 

Conclusion: 

In conclusion the new computer network technology changing people behavoir that make the life easy as well 
behaviours of using the devices .Also it lead to enhanace the level of the security becase of changing the 
connection and service structure .The new computer network technology are help in increasing the level of 
scalability efficiency and better management flexibility in the organization. There is a New network archtitecute 
which mean new policies, new riskm new plans and new strucutres.   

Figure: network architecture [ 10] 
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Abstracts 

Handwritten signature identification /verification is one of the most popular authentication methods that is used to verify the 
identity of any person. The purpose of this project is to design and implement a system with high efficiency and accuracy for 
signature verification. This is accomplished by using an electronic tablet on which the user signs with a pressure pen and this is 
verified with the database .The algorithm is designed and implemented by implementing an algorithm using MATLAB codes. 
 
Keywords: DoG, MATLAB, SIFT algorithm, signature 

1. INTRODUCTION 

       Handwritten signature is the process used for authentication of proof of identity of a person. It is used in fields 
of applications mostly for security purposes. This biometric has wider acceptance as compared to the other forms 
of technology such as voice verification, fingerprint, face recognition, iris recognition and many other. The need to 
protect the personal signature is very essential and there is a need for a system with a high accuracy to identify to 
whom the signature belongs. Handwritten signature identification/verification is a form of the most common 
behavioral biometric. It has more advantages than other forms of biometric technology. The signature verification 
became the most widely accepted biometric for verifying the identity of the users in our society years ago. 
Signature verification provides an easy and natural way to verify the identity of a person with respect to other 
biometric technology, since it has become a traditional method of authentication in the western civilization.  

       In general, signature verification can classify into two main categories depending on the format of input 
information: online signature verification and offline signature verification. In online signature verification special 
hardware devices are used such as touch sensitive or digitalized tablet which will record the movement of the pen 
tip while the user signs. Therefore this case is more unique and difficult to be forged. In the offline signature 
verification the signature will be scanned or image captured from the document. The system which is proposed to 
be developed is offline.it will compare between the present user signature and the signature that has been stored as 
reference signature of the user in the database. If the specific signature matches with the signature that is stored in 
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the database it will be accepted, otherwise if the difference exceeds the specific threshold, the signature will be 
rejected. 

1.1. System block diagram 

 

 

 

 

 

Fig.1: System block diagram 

The system block diagram illustrates the main three processes of online handwritten signature 
identification/verification. Initially the users are writing their signature by using various input device such as pen 
tablet, digitalizing tablet or smart pen. This signature is then saved in the database. After that, when the users are 
present physically and sign through the tablet for testing signature, the features are extracted from test signature 
image and database signature images. Finally the MATLAB codes will compare between this signature and the 
signatures stored in the database. When the signatures on the database and the test image match closely the 
program shows to whom the signature belongs, and it will accept or reject it.  

 

1.2. Design of algorithm 

Creating database and loaded to the system. 

First create a new folder in the CURRENT DIRECTORY and name it, for example DB1.Then Create folder inside 
it with name as 1, 2, 3, and so on. After that, ask a user to sign on paint by using the tablet with size (256x512) and 
save the signatures say 5 from each person, in the respective directory (with .png format). Next copy the path of 
the database inside which all the newly created folders are present e.g. 
C:\Users\asoom\Desktop\Signature_Recognition_Codes\DB1.when the previous steps done change i and j as per 
the number of persons and number of images of each person. Finally paste the path in the p variable of CDB.m file 
and then RUN.A file name ''Trial_Database.png'' will get saved automatically in the current directory. 

 
 

Testing the online signature with the signature savedt in database. 
 

Find the closest matches between the database and the test image signature. As the database image was too big to 
fit the size, I have reduce its size by 50%. Now all the images which were of the size 256x512 earlier will reduce to 
half that is 128x256. So now if the detected match fits in the range 1 to 128 rows, it will be recognized as user 1. If 
the match fits in the rows from 129 to 256, it will be recognized as user 2 and so on. The last signature (10th) will 
be from range 1153 to 1280. Once the feature points of test image are matched with all the feature points of the 
database, maximum match is found at that point it will tell me the range in which the maximum match is found. 
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For example if C is: C = [0     1     1     0    25     0     0     5     0     0] this has maximum value (that is maximum 
matches) at location 5 therefore the algorithm will detect the test image as for User 5. 

 
Matches between the database images and the test image signature are finding. 
 
Reads two images, finds their SIFT features, and displays lines connecting the matched key points.  A match is 
accepted only if its distance is less than distance ratio times the distance to the second closest match. Finding the 
SIFT key points for database image and finding the SIFT key points for test image, and then of calculating the 
feature points (that is SIFT feature points) of both database and the test signature. Distance ratio is the parameter 
for matching of points. It acts as a threshold for matching purpose. Invertor of SIFT suggest to fix it to 0.6. For 
each descriptor in the first image, select its match to second image. After that calculate the dot product (point by 
point multiplication) of the feature descriptors of database and test image, Find inverse cosine of the dot product 
calculated in the first task, Sort the evaluated values in ascending order and check if the ratio of val1/val2 is less 
than 0.6 ,If yes, note it is match otherwise discard. When the previous steps done create a new image showing the 
two images side by side, adjust the colour map and position of the figure and draw the lines of chosen color and 
matched point between the database and test image. Finally display the number of matching points. 

 
SIFT algorithm  

 
Scale invariant feature transform (SIFT) is an algorithm in computer vision which consider a new method in image 
matching. It widely used in image search, object recognition, video tracking, gesture recognition, etc. It used to 
extract and detect the features from any object present in an image, for example if an image saved in the database 
with a set of interest point, each point will be has local description. Then the test image also has a set of interest 
point and each point has local description used to match between two images. 
In online handwritten signature the SIFT key points extracting from set of signature images which saved in the 
database. The signature is identified in new test signature image by comparing each feature from new test signature 
image to the database images. Then the matching features based on Euclidean distance of their feature vectors. The 
most important point in SIFT that the features which extracting from the signature images saved in the database it 
must be detectable even the image scale and rotation are changes. There are four steps that SIFT algorithm applies 
to support the extraction features from an image such as: 

1- Scale-Space Extrema Detection: this is very important step because the key point are detected. The 
signature image is convolved with Gaussian filters to identify the scale and location in different views of 
the same signature image. Then take difference of Gaussians of two images and the key points will be 
detected. The difference of Gaussians (DoG) image given by: 
 

                                                                            (1) 

 

 

 

 

                                         (2) 
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2- Key point Localization: in this step Laplacian is used to remove the key points which are produced in the 
previous step and they are not interest. There are two of  candidates that will be removed such as reject 
edge and low contrast region 

3- Orientation Assignment: this is a key step to achieve invariance to image rotation. For each key points the 
orientation will be calculated.  

4- Key point Descriptor: the key point locations are finding at specific scales and assigned orientation to 
them. This to ensure that the scaling, rotation and location of an image will be invariant. So the descriptor 
vector will be calculated for each key point and get the interest point from specific image that will used to 
match with other image. 

The following steps are used to identify and verify the signatures: 
1- The SIFT feature are extract from the input signature image by using the algorithm which already 

explained. 
2- The SIFT feature which are extracted then matched to the SIFT feature of signature which are saved in 

database. 
3- The matching between the input signature image and signature images in database is done based on 

Euclidean distance. That is mean from one image will take one key point descriptor, then find the 
Euclidean distance between the key point descriptor of that image and the others image. Now the 
Euclidean distance of one key point descriptor in image number one to the all key point descriptor in the 
second image are found and make it in order. The threshold value are fixed in this project 0.6 were used. 
A match is accepted only if its distance is less than distRatio times the distance to the second closest 
match. 

 
Reads an image and returns it's sift key points. The input parameters are: ImageFile: the file name for the image, 
and the returned are: Image: the image array in double format. Descriptors: a K-by-128 matrix, where each row 
gives an invariant descriptor for one of the K key points. The descriptor is a vector of 128 values normalized to 
unit length. Locs: K-by-4 matrix, in which each row has the 4 values for key point location (row, column, scale, 
orientation).After that resize the input image to half. This is done as the database size increases as the number of 
user's increases and the computation of calculation of feature points takes a lot of time. On the other hand same 
code also coverts the input image into gray scale image if the image is color. Then calculate the size of the input 
image, write /save a file with name tmp.pgm (matlab understandable format) which will contain all the key points. 

1.3. Simulation and implementation results 

System simulation  
 

 

 
 
 

 

 

Fig.2: Matched lines between the database and test image 
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The program start by testing the online signature where the 'Trial_Database' is the file name of database images 
and 'Test_New' is the image name for testing signature which the user sign through the tablet. When the closest 
matches between the database images the program jump to match file to calculate key points for database images 
and the test image. Once all the features are calculated and saved, now it need to match each descriptor from the 
test image to each descriptor in the database images.then display the number of matching points between the 
database and test image. 

System implementation  

The tablet is connected to the system and the user's signature is entered for the output result. 

 

 

 

 

 

Fig.3: Input tablet connected to the system 

Conclusion and discussion 

I extend my thanks to all those people who helped me and I really appreciate their efforts to help me complete 
my project successfully. I'm very indebted and grateful to Dr. Elizabeth Rufus for her guidance and help in 
providing me whatever information I needed to complete my project. 
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Abstract 

One of the major trends in IT is the growth of mobile devices. As mobile devices become smart and exhibiting more 
features, the usage of them expand beyond their original scope. In this paper, we are presenting the results of an 
empirical study on the use of mobile applications in Sultan Qaboos University (SQU). Furthermore, the paper will 
examine the different trends within the University for the Usage of mobile devices in higher education. Based on the 
study, we are developing a mobility strategy for the university to adopt before embarking in mobile application 
development and rollout. In addition, Gartner strategy model will be used as a tool to aid the development of such 
strategy. Finally we will conclude the main findings of the study and how the mobility strategy helps. 
 
Keywords: Mobility Strategy; Gartner Strategy; SQU 

1. Introduction 

As mobile devices penetrate the different enterprises, many organizations are considering developing mobile 
applications to cater for this trend. Although the development of the mobile application is one of the many pillars to 
achieve enterprise mobility, it is important for organizations to start developing a Mobility Strategy first. The 
objective of this part of the paper is to develop a mobility strategy for Sultan Qaboos University based on the 
Gartner Strategy Template. In order to develop such a strategy, it is essential to conduct an empirical study for the 
students, staffs and academic faculties in SQU to address the need for mobile applications. In addition, the survey 
results will be analyzed and a mobility strategy will be developed based on the Gartner Model for the university. 
Figure 1 describes the research methodology. 

 
 

 
 

Figure 1 Research Methodology 
 

2. Literature Review 

There is growth rate in the use of mobile devices around the world. These mobile devices run different mobile 
applications enabling users to access multiple resources. In education, the use of mobile devices for learning purpose 
is an interesting research topic. Many schools started to adopt the use of mobile devices in primary education. The 
adoption rate in using mobile devices for higher education is starting to pick up. Mobile learning application differs 
from one entity to another, but for universities there are number of use cases such as the university curriculum 
including lectures, the different assignments and possibly the final and mid-term exams where mobile application 
can be used. In order to determine the type of applications to be used, the university needs to understand the main 
learning objectives and how best mobile applications will address them (Rodrigues and José, 2014). 

In order to utilize mobile applications in higher education, there is a need to develop an overall strategy to guide the 
implementation of mobile applications. Strategy is about providing direction and there is a need to have a clear 
direction when it comes to utilizing mobile applications within any business entity. There are number of strategy 
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frameworks that can be used to develop mobile application or mobility strategies. Nevertheless, the most practical 
strategy framework is the Gartner Strategy Template. This is mainly due to the fact that Gartner Strategy Template 
uses 3 main pillars that specifies the cycle of business demand and how IT can supply the demand and control it. 
This template is becoming widely adopted in the IT industry to address IT strategies such as mobility (Semertzidis, 
2013). 

3. Empirical Analysis – Mobility Survey 

A survey was conducted in SQU to understand better the demand for the mobile application within the university. 
Five hundred people (N=500) participated in answering the survey. This section will discuss the survey results and 
main findings. The survey questions can be found in Appendix A.  

 

 
Figure 2 Participants Distribution based on Role 

 

The 500 participants were classified as shown in Figure 2 on whether they are students, faculty members and staff. 
As can be seen from the figure, the distribution of students and faculty members are almost equal while less non-
academic staff was participating in the survey. Thus the sample selected represents the real environment within the 
university. 

3.1 Result Analysis 

It is important to understand the distribution of the different operating system within the university. As can be seen 
from the survey result in Figure 3, Android is representing the majority percentage. This information is important 
when selecting the application development platform. Therefore, application should be developed to suite the 
majority and reduce the overall cost of development and support. 
 
When the university staff and students were asked which mobile device they have, majority have a smart mobile 
phone as shown in Figure 4. It is clear that majority have phone while only 12% have tablets. This indicates the need 
to ensure the application development is made for the smart phones being the majority device of choice. 
 
In order to understand how the user community uses their mobile devices, we asked them to classify what type of 
services they use in their mobile devices. Figure 5 shows the distribution of the different services. As can be seen 
from the figure, the education part is currently representing 21%. This can be due to the fact that the university is not 
yet having mobile application offered to students. Nevertheless, it is a good indication that this might grow as the 
university starts to offer mobile applications. Furthermore, it is a surprise that only 12% of the surveyed people are 
using mobile devices to play games. 
 

42%

44%

14%

staff student faculty



 
 

Figure 3 Device Operating System Distributions 
 

It is important to understand the type of mobile applications (Figure 6) the university students, staff and academic 
faculty would like to have in their mobile devices. When asked about the type of mobile application, majority 
require the mobile application to be web based and native. This will put pressure in the IT department to deliver both 
platforms. The web based is operating system agnostic. The native application requires more development work.  

 
Figure 4 The Distribution of Phones & Tablets 

 
When asked about what type of applications the university needs to develop (Figure 7), the survey respondents listed 
number of priorities for the type of applications they needed to as shown in Table 1. 
 
                   Table 1 Priority For the Type of Applications  
 

Mobile Application Priority 
University Social Activities 1 
Assignments 2 
Lecture Presentations  3 
Student Registrations 3 
Subject Registration 4 
Others 5 
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Figure 5. How Mobile Device is used? 

 
Every mobile application has a cost associated with it. However, our respondents expect the application to be 
offered for free. As can be seen from Figure 8, 70% expect the application to be offered for free. 
 
 

 
Figure 6. Type of Mobile Applications 

 
When students and staffs were asked to rate the importance of using video in mobile application for university 
related content, 93% rate it important and very important as shown in Figure 9. This meant that there are certain 
expectations from students, staffs and academic faculties on the events or lectures that will be recorded and played 
in the video application. 
 
Every technology introduction comes with its own challenges. When the survey respondents were asked to list the 
possible challenges faced, if SQU deploys mobile applications, they listed the following challenges: 
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Figure 7Type of Applications Need to Develop 

 
 

1. Distributing & Supporting Mobile Applications including the regular update  
2. Supporting multiple platforms such as the different mobile devices and the operating systems 
3. Mobile Application Interface Design. 
4. Mobile Application Development. 

 

 
Figure 8 Response on willingness to pay for the SQU mobile application 

 
 

Figure 10 shows the distribution of the challenges. 
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Figure 9 Importance of Video Mobile application 

 

4. Mobility Strategy 

Gartner has developed a model for developing IT related strategies. The model is based on 3 main pillars; Demand, 
Supply and Control. Figure 11 shows the Gartner Model. (Gartner, Inc. 2014) 
 
In this section, we will use this model to develop a Mobility Strategy for Sultan Qaboos University. Furthermore, we 
will discuss each of the 3 pillars from the perspective of the university. 

 
Figure 10 Anticipated Challenged with SQU Mobile Application 
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Figure 11 Gartner IT Strategy Model 

 
 
4.1 Demand 
The section of demand illuminates the context of business, how the business will win, what abilities of business are 
required and how IT will help in its achievement. 
 
4.1.1 Business Context 
Since the business of SQU is to provide a high level education to students, the business context can be divided into 3 
main components. The SQU business is to develop high education, provide it and manage the overall items 
associated with it. The development process involves the creation of the different curriculum of subjects for each 
college and the associated assignments. Each college will deliver its curriculum based on the different years of study 
from fresh intake to graduates levels. The university is also responsible to manage the overall academic and non-
academic resources. 
Considering that this strategy is a Mobility Strategy, and then the business context will be to provide access to the 
university resources through mobile applications to the university staff and students. 
 
4.1.2 Business Success 
Although there are number of criteria for the university to consider for its success, it was not clear what parameters 
SQU are using. However, the business success here is referring to Mobility Strategy. 
In order for the business to succeed in developing the mobility strategy, it is important for the university to provide 
the right access to the right applications and information using mobile devices. From the survey result, it was clear 
that the most common platform is Android and the most valuable application is one that provides access to the 
university social activities and assignments. 
 
4.1.3 Business Capabilities 
There are number of capabilities the business need to exhibit in order to succeed in implementing Mobility. There 
are 3 capabilities that can be easily identified based on the survey results: 
 

1. The capability to manage mobile device configuration and content. 
2. The capability to provide applications and distribute it to different mobile devices. 
3. The capability to design a user friendly interface for the SQU mobile application 

 

4.1.4 IT Contribution 
In order for the SQU IT department to fulfill the business demand, it needs to identify the different contribution 
required. Since the IT contribution is normally based on the business capabilities, the following are the 2 main IT 
contribution statements: 

1. Develop a Mobile Device Management environment capable of managing device content and 
configuration. 



2. Develop a Mobile Application Development platform that is able to develop mobile applications and 
distribute it to different mobile devices. 

3. Build a very intriguing user interface that will be user friendly.  

4.2 Supply 
The supply section will detail the different elements required to be provided by the organization. In addition, how 
the different resources will be used to address the business needs in terms of human capital, sourcing strategies and 
architecture. The human capital development is to address the needs of business and the methodology of strategic to 
sourcing. 
 
4.2.1 IT Services 
The IT services are referred to the type of services provided around the development and support of mobile 
applications. Since this service is provided by SQU for their staffs, students and faculties, there is a need to treat this 
service end to end. Thus the service is to develop, distribute, update, and support mobile application. This service is 
an add-on to the normal IT services the university is providing. Looking at the capabilities of the university to 
support such a service, we recommend outsourcing this service. 
 
4.2.2 Enterprise Architecture 
When it comes to mobility architecture, there are 4 different architecture layers that need to be addressed: 

1. Business Layer: This refers to what business process the mobile application is addressing. Based on the 
survey results, the social activities is the most demanded application.  

2. Information Layer: The social activities require certain information about the different events and their 
timings. This layer deals with the type of information entities used as part of this application. 

3. Application Layer: The social activities application will need to integrate within existing applications 
within the university like the Domain Controllers for providing access to legitimate users. This layer details 
how the different applications interact with each other. 

4. Technology Layer: The social activities application will be on top of servers. The servers are connected to 
certain network layer.  

4.2.3 People 
There is a need to develop people to support the mobile application. However, since the sourcing strategy is based 
on outsourcing, the people element will be to manage the contract. 
 
4.2.4 Sourcing  
Based on the complexity of the mobile application development and support, it is recommended to outsource this 
service. 
 
4.3 Control 
The section of control plots the systems for making the strategy of mobility wake up, including standards, 
administration, financial administration and measurements. 
 
4.3.1 IT Principles 
We are taking the assumptions that the university has already established IT principles. Since the mobility strategy is 
an IT strategy it should follow the same established IT principles. 
 
4.3.2 IT Governance 
Normally, there is no specific governance established for a technology program such as mobility. Thus the Mobility 
Governance is based on current established governance processes. 
4.3.3 IT Financial Management 
Normally IT investments follow certain financial processes which are established within the university. The 
investment required for Mobility is therefore will follow the same financial processes. 
 
4.3.4 IT Metrics 
Based on the survey, there are certain expectations that need to be met. In order to measure these expectations, we 



need to develop certain metrics to measure them.  
 
                   Table 2 Metrics to Measure 

Measure Metric 
% of the total number of users using the mobile 
applications 

Measure the usability of the mobile Application 

% of total mobile applications as compared to all 
applications 

Measure the applications that have been converted 
into mobile 

 

5. Conclusion 

In this paper, we presented the findings of the empirical study for the mobile application within SQU. Although the 
survey didn't cover the full scale of students, staffs and academic faculties, it represents a good sample representing 
the university composition. It is evident from the study that majority of the students are using android based mobile 
devices and they demand mobile applications to be offered for free. Furthermore, the survey presented that the top 2 
applications on which the SQU students interested are the university social activities and lecture assignments. 
Although the students, staffs and academic faculties didn't clearly indicate what type of video streaming they would 
like to have, the survey showed a majority of respondents considering the video element of mobile application to be 
important. The survey also indicated the number of challenges the respondents see in the implementation of mobile 
applications within the university such as the continuous support and update of the mobile applications.  
 
Gartner Strategy Model has aid in the development of the mobility strategy for the university. The demand for 
mobility clearly identified the appetite of the respondents for what IT capabilities are required to address the 
demand. Furthermore, being able to supply such services to the community within SQU seems possible if the 
outsourcing model is adopted. In order to address the challenges, metrics were developed to measure the success of 
mobility strategy within the university. 
 
This study represents the starting point for the university to understand the importance of mobile application in 
higher education. There is a need to assess the existing willingness of university administration to take this onboard. 
Furthermore, there is a need to conduct a readiness assessment for the university to understand how best the above 
strategy can be executed. 
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Abstracts 

This article examines how the company managing relationships with customers needs to adjust to the growth of social 
media. The author organize this paper around “Big data social media in business” and discusses how social media engagement 
touches the business revenue and supporting business areas for example, overall marketing strategy and performance evaluation.  
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1. Introduction 

Facebook, Instagram, Twitter, YouTube, Wikipedia and kike are what is today known as social media and they 
are all social networking big data sites. The main difference between social media sites and typical sites are typical 
sites are controlled by one person or firm to simply push out information; on the other hand, social media sites 
create to encourage the interaction among users. 

Social networking began as field for individual persons, but nowadays business organizations are trying to 
capitalize on this movement for searching specific strategies and try to drive value from it. Gartner Research 
discovered a large growth in investment in social media by business (Metz 2008). 

Many organizations nowadays connect with their customers, generate revenue, promote about their product and 
services, recruit new employees and measure customer satisfaction level through social media because it offers the 
opportunity to engage in two-way conversation with the users. 

Social media seeks to influence customer’s information to maximize customer era value and the resulting 
customer equity. For example, a company having a strong database of customer can segment them according to 
multiple characteristics which can result in different marketing activities. 

Social media make it possible for firms to easily connect, share information through procedure of 
communication online. But the big question nowadays is not what social media is, but rather what it means for 
companies.   
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2. Social Media in Business 

Small, medium and large businesses worldwide have been noticing that the social media accounts can 
contribute not only in sharing their contents with thousands of users at once all over the world but also to the 
success and growth in all areas of their firms. 

 A study conducted in 2009 about online competitive intelligence service found social media growth to be 
significant. The highest three social media in business namely Facebook, Twitter and LinkedIn received more than 
2.5 billion visitors in month of September 2009 alone. Also it has been reported that YouTube served more than 75 
billion video streams to around 375 million visitors in 2009, Flicker hosted more than 3.6 billion user photos 
whereas and Delicious had more than 5 million users (Compete.com 2009). Further, contributing in social media 
nowadays convert to a business imperative and therefore, 70% of international organizations are now active in all 
social media accounts (Malcolm 2011). 

However, both geography and business sector effected social media preferences. A study conducted in 2011 
shows that organizations in China, US and India are 20% to 30% points more likely to use social media accounts 
than organizations in UK, Australia, Germany and Canada as Figure1 displayed. Similarly, retailers/wholesale 
seem to slightly lead over all the other industry as Figure 2 illustrated (KPMG International 2011). 

 
Figure 1: Using of Social Media in different countries (KPMG International 2011)  

 

Figure 2: Social Media in sectors (KPMG International 2011) 
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3. SWOT Analysis of Social Media 

There is a method in SWOT analysis that the firm has the obligatory skills to proceed then the company can 
look at ways to influence the Strengths to motivation the social media accounts. The following are the Strengths 
of Social Media: 

1. Capability to build strong relationship with customers like never before. 
2. New international market 
While analyzing the Weaknesses of social media accounts for companies to look for methods to turn these into 

strengths, the following Weaknesses of Social Media are found: 
1. Lack of competitive strength. 
2. Existing social media is not maintained often. 
During the analysis of strengths and weaknesses listed above the following Opportunities of Social Media have 

been identified: 
1. Engagement and influences with individual level of audience. 
2. Allowing firm to distribute its campaigns across several channels in the same time. 
3. Strong network and strong global market position. 
4. Moving into new market segments that offer improved power. 
Following are the Threats of Social Media which is found so as to change them into opportunities: 
1. Continued fear by businesses that they will lose control 
2. New competitor in the home market. 
3. Taxation is introduced on the using social media. 

 

4. Managing Customer Relationship by Social Media 

Customer Relation Management CRM should be aligned to the vision and mission of the organization and must 
bring a continued performance of organization’s objective. Further, the organization strategies in CRM must be 
laid down in such a way to bring benefits to the company and customers (Thompson 2006). 

A survey conducted in 2012 for 169 organizations asking if the customer service team deliver support via social 
media channels or not found that 41% of those organizations accepted to have used, as can be seen in Figure 3 
social media tool used in their external communication and customer management. While this percentage was 
higher than the 23% of organizations indicating social media use in a similar survey in 2011 and it proves that the 
organizations are still far away from the true use of social media in managing their relationships with customers 
(Aberdeen Group 2012). 

 
Figure 3: Does organization use social media in customer relation management (Aberdeen Group 2012) 

IBM Institute for Business Value Analysis conducted a study on 351 organizations to find what the companies 
are doing with social media and as Figure 4 demonstrates, 74% of these firms used social media to communicate 
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with their customers, 65% used social media accounts to response to customer inquiries and 60% of these 
companies promoted events through social media (IBM Institute 2011). 

 

 
Figure 4: what the companies doing with social media (IBM Institute 2011) 

5. Social Media Marketing 

It is generally observed that smaller companies use social media more than large organization. A study in 2011 
established that 95% of the owners of small business used Facebook not only to market their product and services 
and 82% of them found this social media use was also effective in their business revenue. In the same survey, 81% 
of the users of social media expected to increase their efforts in the upcoming years (ConstantContact 2011) 

Furthermore, 92% of marketers in 2014 show that social media is significant for their companies up from 86% 
in 2013. Also, 89% of them looking for the most effective social strategies to engage their clients with their social 
media accounts, and 68% of them plan to increase their followers in social media (Michael 2014) 

With the awareness of social media activities it comes as no wonder that more than half of organizations 
believed that marketing is the key function that is responsible for managing their social media strategy as Figure 5 
indicates.  
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 5: Marketing is responsible for social media strategy (IBM Institute 2011) 
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Michael A. Stelzer, a founder of Social Media Examiner found in May 2014 that the majority business (97%) 
showed they were contributing in social media marketing as Figure 6 illustrates. 

 
Figure 6: Use of social media marketing (Michael 2014) 

Regarding social networking, it can be seen in Figure 7 that 92% of marketers confirm that social networking 
was significant to their business which has seen a growth from 86% in 2013 (Michael 2014). 

 
Figure 7: Is Social media important for business (Michael 2014) 

5. Conclusion 

As a result of study presented in this paper, it is concluded that social media is an effective platform for 
companies to market their products and services and then increase their revenue. Yet there are many companies 
still struggling to transform their business through social media. In the meanwhile, many companies who take 
advantage of social media do not lose focus on their core business and successfully integrate social media’s wealth 
of customer data with their business. Further, social media help firms to better understand, respond and analyses 
customer attitudes.  

Finally, companies of all different sizes are recognizing that social connects should be built with customers 
because these are critically significant in building long term relationship with clients. And customer relationship 
management strategies employed by firms need to talk the same way on social media use also to enter into new 
business relationship. 

 

References 

[1] Aberdeen Group (2012) ‘Social Media and Customer Service: From Listening to Engagement’.  [Online] available from < 
http://www.oracle.com/us/products/applications/aberdeen-social-customer-svc-1902160.pdf > [03 December 2014] 
[2] Activision (2014) Activision [Online] available from < http://www.activision.com/games > [02 January 2015] 
[3] Allen & Overy Company (2012) ‘The impact of social media on your businesses’.  [Online] available from < 

http://www.oracle.com/us/products/applications/aberdeen-social-customer-svc-1902160.pdf
http://www.activision.com/games


Amna Al Risi 

http://www.allenovery.com/SiteCollectionDocuments/The%20impact%20of%20social%20media%20on%20your%20business.pdf > [03 
December 2014] 
[4] Anshari, M. and Almunawar, M. (2012) ‘Framework of Social Customer Relationship Management in E-Health Services’. Journal of e-
Health Management [online] 2012(2010), 01-15. Available from < http://arxiv.org/ftp/arxiv/papers/1207/1207.6179.pdf > [08 December2014] 
[5] An Oracle White Paper (2012) ‘Is Social Media Transforming Your Business?’.  [Online] available from < 
http://www.oracle.com/us/products/applications/social-trans-bus-wp-1560502.pdf > [03 December 2014] 
[6] Blue Beetle Books (2012) ‘An Introduction to Social Media for Small Business’.  [Online] available from < 
http://www.smallbusinesssuccess.ca/ebooks/prince_albert/pdfs/eBook-Social-Media-for-Small-Business.pdf  > [03 December 2014] 
[7] Domingo, P. (2014) ‘IFPI Digital Music Report 2014’.  [Online] available from < http://www.ifpi.org/downloads/Digital-Music-Report-
2014.pdf > [17 December 2014] 
[8] Evans, D. and McKee, J. (2010) ‘Social Media Marketing, the next generation of business engagement’.  [Online] available from < 
http://pauladaunt.com/books/Social%20Media%20Marketing.pdf > [29 December 2014] 
[9] Gillin, P. (2010) ‘The New Conversation: Taking Social Media from Talk to Action’.  [Online] available from < 
http://www.sas.com/resources/whitepaper/wp_23348.pdf > [03 December 2014] 
[10] Global Media & Entertainment Center (2010) ‘Future of television Media & Entertainment’.  [Online] available from < 
http://www.ey.com/Publication/vwLUAssets/EY_-_6_trends_that_will_change_the_TV_industry/$FILE/EY-6-trends-that-will-change-the-TV-
industry.pdf > [27 December 2014] 
[11] Hunter, E. and Donaldson, D. (2010) ‘Dwelling on Entertainment’.  [Online] available from < 
http://www.google.com/url?url=http://www.bvdw.org/mybvdw/media/download/mediamind-comscore-research-dwelling-on-
entertainment.pdf%3Ffile%3D2110&rct=j&frm=1&q=&esrc=s&sa=U&ei=XAepVIaWEZHraOb4gLgC&ved=0CBoQFjAB&usg=AFQjCNFe
2Wb-ZteNF51tnCsM22nIjeYj1g > [23 December 2014] 
[12] ifpi (2012) ‘IFPI Digital Music Report 2013 Engine of a digital world’.  [Online] available from < 
http://www.ifpi.org/downloads/dmr2013-full-report_english.pdf > [25 December 2014] 
[13] Kleinhenz, R., Guerra, F, Cooper, C. and Poghosyan, M. (2012) ‘The Entertainment Industry and the Los Angeles Country Economy’.  
[Online] available from < http://laedc.org/wp-content/uploads/2012/04/EntertainmentinLA.pdf > [02 December 2014] 
[14] Kpmg.com (2011) ‘Going Social How businesses are making the most of social media’.  [Online] available from < 
http://www.kpmg.com/FR/fr/IssuesAndInsights/ArticlesPublications/Documents/Going-social-how-business-are-making-the-most-of-social-
media.pdf > [03 December 2014] 
[15] Leary, B. (2008) ‘Social CRM: Customer Relationship Management in the Age of the Socially-Empowered Customer’.  [Online] available 
from < http://www.kastechco.com/documents/CRM/Whitepaper-Social_CRM.pdf > [03 December 2014] 
[16] Malthouse, E., Haenlein, M., Skiera, B., Wege, E. and Zhang, M. (2013) ‘Managing Customer Relationships in the Social Media Era: 
Introducing the Social CRM House’. Journal of Interactive marketing [online] 27(2013), 270-280. Available from < 
http://blog.mikezhang.com/files/socialcrm.pdf > [08 November 2014] 
[17] Matuszak, G. (2010) ‘Online Gaming’.  [Online] available from < http://www.kpmg.com/EU/en/Documents/Online-Gaming.pdf > [03 
December 2014] 
[18] McAfee (2010) ‘Music and Movies: Entertainment Versus Online Risk’.  [Online] available from < http://promos.mcafee.com/en-
US/PDF/Digital_music_movies.pdf > [20 December 2014] 
[19] Merrill, T., Latham, K., Santalesa, R., and Navetta, D. (2011) ‘Social Media: The Business Benefits May Be Enormous, But Can the Risk 
– Reputational, Legal, Operational – Be Mitigated’.  [Online] available from < http://www.acegroup.com/us-en/assets/ace-progress-report-
social-media.pdf  > [03 December 2014] 
[20] Microsoft Dynamics (2009) ‘CRM and Social Networking: Engaging the Social Customer’.  [Online] available from < 
http://www.storm.ie/PublishingImages/Documents/CRM%20and%20Social%20Networks.pdf > [03 December 2014] 
[21] MySQL (2011) ‘MySQL – Powering The Online Media & Entertainment Industry’.  [Online] available from < 
http://www.oracle.com/us/industries/media-entertainment/mysql-powering-online-media-wp-338132.pdf > [01 January 2015] 
[22] Nadeem, M. (2012) ‘Social Customer Relationship Management (SCRM): How Connecting Social Analytics to Business Analytics 
Enhances Customer Care and Loyalty?’. International Journal of Business and Social Science [online] 3(21), 88-102. Available from < 
http://www.ijbssnet.com/journals/Vol_3_No_21_November_2012/10.pdf  > [08 December2014] 
[23] Nickols, F.  (2005) ‘Strategic Decision Making’. [Online] available from < http://www.nickols.us/strategic_decision_making.pdf > [08 
December2014] 
[24] Nooraie, M. (2012) ‘Factors Influencing Strategic Decision-making Process’. International Journal of Academic Research in Business and 
Social Science [online] 2(7), 405-429. Available from < http://www.hrmars.com/admin/pics/985.pdf > [29 December2014] 
[25] Rosman, R. and Stuhura, K. (2013) ‘The implication of social media on customer relationship management and the hospitality industry’. 
Journal of Management Policy and Practice [online] 14(3), 18-26. Available from < http://www.na-
businesspress.com/JMPP/RosmanR_Web14_3_.pdf > [08 November 2014] 
[26] Ross, A. (2013) ‘Digital Entertainment Survey’.  [Online] available from < 
http://www.des2013.co.uk/pdf/Digital_Entertainment_Survey_2013.pdf > [02 December 2014] 
[27] Stelzner, M. (2014) ‘2014 Social Media Marketing Industry Report’.  [Online] available from < 
http://www.socialmediaexaminer.com/SocialMediaMarketingIndustryReport2014.pdf > [03 December 2014] 
[28] Stokman, F., Assen, M., Knoop, J. and Oosten, R. (2000) ‘Strategic Decision Making’. JAI Press Inc [online] 17(1), 131-153. Available 
from < http://www.stokman.org/artikel/00AssKnoo.StratDecMa.AGP.pdf > [03 January 2015] 
[29] University of Oregon Investment Group (2009) ‘Activision Blizzard, Inc’.  [Online] available from < http://uoinvestmentgroup.org/wp-
content/uploads/2009/08/Activision-update.pdf > [19 December 2014] 
[30] Viterstedt, S. (2013) ‘Social Media a handbook for journalists’.  [Online] available from < 
http://sverigesradio.se/press/bilder/swedishradio2013_socmed.pdf > [19 December 2014] 
 

http://www.allenovery.com/SiteCollectionDocuments/The%20impact%20of%20social%20media%20on%20your%20business.pdf
http://arxiv.org/ftp/arxiv/papers/1207/1207.6179.pdf
http://www.oracle.com/us/products/applications/social-trans-bus-wp-1560502.pdf
http://www.smallbusinesssuccess.ca/ebooks/prince_albert/pdfs/eBook-Social-Media-for-Small-Business.pdf
http://www.ifpi.org/downloads/Digital-Music-Report-2014.pdf
http://www.ifpi.org/downloads/Digital-Music-Report-2014.pdf
http://pauladaunt.com/books/Social%20Media%20Marketing.pdf
http://www.sas.com/resources/whitepaper/wp_23348.pdf
http://www.ey.com/Publication/vwLUAssets/EY_-_6_trends_that_will_change_the_TV_industry/$FILE/EY-6-trends-that-will-change-the-TV-industry.pdf
http://www.ey.com/Publication/vwLUAssets/EY_-_6_trends_that_will_change_the_TV_industry/$FILE/EY-6-trends-that-will-change-the-TV-industry.pdf
http://www.google.com/url?url=http://www.bvdw.org/mybvdw/media/download/mediamind-comscore-research-dwelling-on-entertainment.pdf%3Ffile%3D2110&rct=j&frm=1&q=&esrc=s&sa=U&ei=XAepVIaWEZHraOb4gLgC&ved=0CBoQFjAB&usg=AFQjCNFe2Wb-ZteNF51tnCsM22nIjeYj1g
http://www.google.com/url?url=http://www.bvdw.org/mybvdw/media/download/mediamind-comscore-research-dwelling-on-entertainment.pdf%3Ffile%3D2110&rct=j&frm=1&q=&esrc=s&sa=U&ei=XAepVIaWEZHraOb4gLgC&ved=0CBoQFjAB&usg=AFQjCNFe2Wb-ZteNF51tnCsM22nIjeYj1g
http://www.google.com/url?url=http://www.bvdw.org/mybvdw/media/download/mediamind-comscore-research-dwelling-on-entertainment.pdf%3Ffile%3D2110&rct=j&frm=1&q=&esrc=s&sa=U&ei=XAepVIaWEZHraOb4gLgC&ved=0CBoQFjAB&usg=AFQjCNFe2Wb-ZteNF51tnCsM22nIjeYj1g
http://www.ifpi.org/downloads/dmr2013-full-report_english.pdf
http://laedc.org/wp-content/uploads/2012/04/EntertainmentinLA.pdf
http://www.kpmg.com/FR/fr/IssuesAndInsights/ArticlesPublications/Documents/Going-social-how-business-are-making-the-most-of-social-media.pdf
http://www.kpmg.com/FR/fr/IssuesAndInsights/ArticlesPublications/Documents/Going-social-how-business-are-making-the-most-of-social-media.pdf
http://www.kastechco.com/documents/CRM/Whitepaper-Social_CRM.pdf
http://blog.mikezhang.com/files/socialcrm.pdf
http://www.kpmg.com/EU/en/Documents/Online-Gaming.pdf
http://promos.mcafee.com/en-US/PDF/Digital_music_movies.pdf
http://promos.mcafee.com/en-US/PDF/Digital_music_movies.pdf
http://www.acegroup.com/us-en/assets/ace-progress-report-social-media.pdf
http://www.acegroup.com/us-en/assets/ace-progress-report-social-media.pdf
http://www.storm.ie/PublishingImages/Documents/CRM%20and%20Social%20Networks.pdf
http://www.oracle.com/us/industries/media-entertainment/mysql-powering-online-media-wp-338132.pdf
http://www.ijbssnet.com/journals/Vol_3_No_21_November_2012/10.pdf
http://www.nickols.us/strategic_decision_making.pdf
http://www.hrmars.com/admin/pics/985.pdf
http://www.na-businesspress.com/JMPP/RosmanR_Web14_3_.pdf
http://www.na-businesspress.com/JMPP/RosmanR_Web14_3_.pdf
http://www.des2013.co.uk/pdf/Digital_Entertainment_Survey_2013.pdf
http://www.socialmediaexaminer.com/SocialMediaMarketingIndustryReport2014.pdf
http://www.stokman.org/artikel/00AssKnoo.StratDecMa.AGP.pdf
http://uoinvestmentgroup.org/wp-content/uploads/2009/08/Activision-update.pdf
http://uoinvestmentgroup.org/wp-content/uploads/2009/08/Activision-update.pdf
http://sverigesradio.se/press/bilder/swedishradio2013_socmed.pdf


Proceedings of "The 2nd MEC Student Conference 2015"  
 
ISBN: XXXXXXXXXXXX 

 

 

 

Email: 09f5486@mec.edu.om 

Utilization of FOSS in Oman 
Mohammed Mohsen Sofi , Adil Yaqoob Isehaq Al Bulushi, Khoula Al Harthy 

Middle East College,Muscat, Oman 
  

Abstracts 

Networking nowadays is an essential part in the world of Information Technology. The network is made in an easy, 
simple, and useful way in terms of enterprise. This research will be covering the free open source (FOSS) 
utilization and revelation in Oman. Moreover, to offer capabilities and examples which improve the performance 
in processing the work.  
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1. Introduction: 
Open source is freely used in software; it’s a tool in development that supports entire access to free license 
products plan and design. Open source gained its popularity with the rise of the internet which needed immense 
modification and retooling of the source code in computing. Open source can be improved, redistributed, and 
redesigned by anyone. In its environment opening a source code empowers a self-improved variety of products, 
interaction, and communications.  As [1] view of open source, he explains it as open source stands exactly how it’s 
called and nothing more. The software’s source code is open, which allows others to view it, recognize it, and 
maybe adjust it. The development of the software on its own should be an added feature to the terminology for 
example openly developed pen source. 
 
2. Usability: 
Whenever we talk about Windows, it’s very common and known, thus people find it simple because it’s familiar 
with the user, and so by that it blinds people from other operating systems. In the other hand, if we come and think 
open minded, we will find out the future and advancement of open source development. The open source launched 
in this new age enormously. In other developers point of view it’s been studied that in the future of open source 
development, it might weaken the use and popularity of Windows operating system. The distribution and systems 
of Linux turned out to be integration, so it can complete the entire workload from the beginning in the practical 
side, academic, and entertainment. 

 
3. Benefits of FOSS: 
 
3.1 Flexibility in the Open Source: 
 
The Linux distributions can be formed easily in order to perform a particular or to be a general-use system purpose, 
for example, If you were an owner of Internet services, you can build a private distribution building that contains 
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software to perform this purpose only, and dispense with other software’s, which leads to the construction of a 
fixed system and a stable non consumed system resources that are not required. 
 
3.2 Stability: 
The Linux systems on a high degree of stability, it is difficult that the system breaks down completely - some 
software’s can break down separately, and does not affect the rest of the system and in this case the manager can 
restore the system to run without having to restart the system as a whole. Linux distributions include software’s in 
the following areas start with Office Suites Office programs: such as Open Office. Online programs and networks: 
such as browser software programs. Media programs: programs such as View, Edit, and the production of audio 
and video files, System management software, network and Service programs: such as file compression and 
network settings. Software tools and complete IDE for building software by renowned programming languages 
such as C / C ++ - Java - Perl - Python - PHP - C # - Pascal - dotNET - and database software environments. 

 
 

4. Most used FOSS: 

Over the following section the researcher notes up the most usable Linux operating systems and software. The 
selected OS or software has been chosen by overall numbers of downloads and utilizations in current students 
projects.  

4.1 Zimbra  

 
On September 17,2007 Yahoo bought Zimbra for approximately $350 million. It is a web based collaboration 
software that has a dashboard style look to manage work. It is an open source software that can run either on MAC, 
Windows, or Linux. Zimbra is available offline and online, as for the server  It is a dedicated to manages mailbox, 
messages, calendars, contacts, attachments and many more. When the server receives a message which is from the 
Zimbra MTA it then passes through filters that has been created. Those messages then gets filed and placed into a 
correct mailbox. By[2] they define: Requirements to install zimbra  The zimbra developers are defining the 
requirements as the following For server there are standard Hardware which consider as best requirements or 
minimum requirements which are 32-bit processor at least 2.0 GHZ intel or AMD ,G5 or better, inter core solo or 
Core duo for MAC OS X, 2 GB RAM (Recommended 4 GB), 10 GB of free disk space and. Additional storage for 
the mail storage. Good to be notice that the virtual environments as VMware and others are supporting these 
operating systems and the students or users can test and train first then they can start implementing. The benefits 
described by [3] as the following :  
 
For the administration ,It has online single mailbox, which is easy to the admin to manage, It supports multi 
domain by single administrator, Support backup, save storage, Free Open source, Information Lifecycle 
Management, Hierarchical storage management, Dashboards for real time action ,Calendaring, Mobile client, 
Outlook client, IMAP, POP and more. In the other hand  the end user benefits are powerful for searching, with 
including the msg with attachment , It’s saved the searched folders, providing filter, providing multiple calendar 
for each user, It has ability for creating, editing the contacts quickly and It has a level of security. 
4.2 SAMBA: 
It’s an open source and free software suite offering flawless printing service to SMB/CIFS clients. Unlike other 
SMB/CIFS implementations that allows interoperability between linux and windows clients, samba is liberally 
available.  
in 1991  Samba project was started by[4]. He worked with a Digital equipment corporation (DEC) called 
Pathworks. Its purpose was to connect DEC computers with other computers made by other companies. Andrew 
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created a fileserver program part of pathworks with an odd protocol, without knowing the importance of his work. 
The created server turned out to be  the server message block (SMB). He later developed his SMB server and 
allocated as a free service on the internet called SMB server, yet Andrew wasn’t convinced with the name because 
the name was already taken by another company’s product. 
The term Samba was born by renaming Unix approach ($ grep =  i *^s. *m. *b. *’ /usr/dict/words) and the result 
was: 
• Salmonberry 
• Samba 
• Sawtimer  
• Scramble 
Samba is now developed worldwide by a team of programmers. 
CIFS network protocol in implemented by samba, using unix operating systems which communicates with 
windows and other CIFS servers. 
 
What samba can do for me? 
Samba makes windows and Unix coexist in the same network. Nevertheless it’s a very useful reason to set up a 
Samba network on a server: 
• A regular area is needed for data transition from a windows to unix server or the opposite 
• Sharing printers between windows and unix workstations 
• It’s a mixture of windows and unix computers supported by a group of users 
• Maintaining just a single database account that works with both systems by combining unix and windows 
authentication  
• By using a single protocol, a user can network unix, windows, MAC OS, and others 
Features and benefits offered by Samba: 
• Share more than one directory tree 
• Offer a file system (MS-DFS) namespace distributed  
• Managing printers and its settings for access from windows 
• Assisting clients with browsing through network 
• Authentication of clients logging a windows domain 
 
Conclusion: 
 
Windows is an operating system in its simplest form Compared with Linux distributions that comes with free 
software that meets the user's needs in almost all cases. Distribution of Linux is the modern meaning of the 
integrated operating systems which can run side gear to fill all the needs of users with different kinds of software 
that makes it easy for them to carry out their duties, and work. Moreover, to all programs from Windows does not 
substitute equivalents encapsulations and development, the work is to be for either the Games, as it is no doubt the 
first gaming destination. Additionally, Linux systems are more secured and stable than Windows systems, and as 
proof it uses bigger companies than it is. Linux systems and free software’s help develop many skills and positive 
habits to users such as self-reliance, research, positivity, and bear responsibility Unlike systems that shuts off the 
mind and develop the vices of monopoly and concealing knowledge and stinginess. 
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Abstract 
Using RF technology, a project is designed for developing a robotic vehicle with wireless camera for monitoring 
purposes in remote operation. The wireless camera with night vision capabilities helps the robot in wireless 
transmission of real time video. Such kind of robots can be beneficial in war fields for spying purpose.  
 
The movement of the robotic vehicle in a particular direction is controlled by the commands sent to the receiver 
from transmitting side using an android application device. On the receiving side, two motors used for the robotic 
vehicle movement are interfaced with the microcontroller. Any Android based device such as smartphone or tablet 
is used to achieve the remote operation through a touch screen (Graphical User Interface based) operation i.e., it 
acts as an adequate ranged remote control at the transmitter end. Whereas on the receiver end, the DC motor are 
driven via motor driver L293D IC by the Bluetooth device connected to the microcontroller for necessary 
operation. [2] 
 
The RF remote control is acted by the RF transmitter which has advantage of adequate range of up to 200 meters, 
while the receiver decodes before feeding it to another microcontroller for driving of DC motors. The DC motors 
are driven via motor driver L293D IC for necessary function. On the robot’s body, a wireless camera is mounted 
with night vision capabilities for spying even in the darkness.  
Keywords: Microcontroller;  LCD; RF technology; 

1. Introduction 
The main aim of the project is reduction of human victims in terrorist attacks such as 9/11 and many more that 
been occurred.  Designing a RF based spy robot with a wireless camera overcomes this problem as one can 
examine rival when needed. [3] Hostile areas can be quietly monitored by this robot and send information via 
wireless camera. A RF transmitter wirelessly controls the movement of the robot by sending commands to the RF 
receiver mounted on moving robot. This robot is a vehicle with a web cam which records and sends video to any 
standard TV. DC motors controls this vehicle’s movement.  
It is used by are the army in spying and in security based applications. In war areas, these robots are substitutions 
for soldiers since human life is valuable. It can also be used in jewelry show rooms, star hotels, shopping malls, 
etc. where there is a possible threat from terrorists or intruders.  
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2. Proposed system design 

 
Figure1: Block diagram 

This project’s purpose is to make a robot using RF technology which moves in a direction specified by the user at 
the transmitting end. Along with RF technology, it uses embedded systems for designing it and consists of a 
wireless camera. The main aim of the project is to design a system where data to be received from the transmitter 
end is continuously checked by the system and monitored video is captured and sent to a PC or TV.  
The objective of the project is development of a control system based on microcontroller consisting of a switch 
control module, microcontroller, transmitter and receiver section of RF, wireless camera and robotic arrangement. 
[4] 
In short, following are the main objectives of the project:  

▪ Design and build a battery powered microcontroller operated robot that is wirelessly controlled 
with developed application control interface 

▪ Mobile/ smartphone control. 
▪ Live camera feed 
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Figure 2: Circuit diagram 
 

The encoder HT12E in the circuit is used to convert four-bit parallel data to serial data available at its output pin 
which is then given to RF module. The receiver RF module then receives the output to be received transmitted by 
the RF module. The HT12D decoder receives the output and converts it to four-bit parallel output which is then fed 
to the microcontroller. The AT89C51 microcontroller’s transmitting end is connected to pushbutton switches 
through port 3. Therefore when a button is pressed, the four-bit data is serially transmitted as mentioned above by 
the program execution. The motor driver L293D drives the motors through the received data at port 1 of receiver 
end when needed being interfaced from MC output port 2. 
 
A 6v battery powers the transmitter. The battery is connected serially with silicon diode which ensures a 0.6V drop for 
the development of 5.4V for MC circuit requirements. The factor of tolerance helps in operation of microcontroller 
satisfactorily despite the developed voltage being higher than the recommended voltage which is 5Volts. A 12V battery 
powers the receiver. This battery is connected in series with silicon diode for protection of circuits from accidental 
reversing of battery connection. A 5Volts DC from the 12V is given to MC, decoder and the motor driver L293D from 
the regulator IC 7805 for motor operation. The wireless camera connected also receives a 9V DC power from regulator 
IC7809 which in turn derives power from 12V battery at its input. Very high frequency real time radio is transmitter, 
RF for both video and audio. AV output is received from the receiving unit which is connected to any standard AV 
input of TV. Therefore, this robot transmits real time picture moving forward, backward, left and right by RF control 
even in pitch darkness as the IR lights from IR diode’s cluster connected in a serial and parallel combination across 
12V DC supply supports the camera.  
 

 
Figure 3: Simulation of the circuit 
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3. Conclusion 
 
The implications of robots are commercially wide-ranging. Robots are used extensively in the automotive industry, 
electronics, and medical and also for military purposes. The competitiveness and productivity in several industries 
will depend greatly on flexible automation through robotics in the near future.  
The design of the wireless spy robot is such that it is used and fulfills the needs of armed forces, police and the 
military. Its various applications can also be used in various other scenarios and environment. For example, it can 
be used as a spy robot by military at one point and other provides information in a hostage scenario.  
The main limitations of this project include it being manual instead of autonomous, working on limited frequency 
and the camera not being able to follow objects automatically.  
This project can be further enhanced by addition of colour sensor in this robot. The colour sensor will sense the 
colour of a surface around it and helps the robot change its colour accordingly so that it camouflages. This makes 
the robot not easily detected by the enemies. Hence, it will be a game changer and can bring a drastic revolution in 
military industry.  
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Abstracts 

This paper talks about big data and how massive data is gathered from nontraditional resources. Contribution of big data to 
deeper understands clients and reflection of big data on business profit. The paper also highlights some questions around big 
data, advantages and disadvantages of  big data, finally list key findings from global market.      
 

1. Introduction 

Big data keeps on being the point of much exchange and buildup, and organizations that have spearheaded 
approaches to dissect big data and incorporate it with customary data are finding that the profits are genuine 
(Henderson 2013). 

 
Big data—data gathered from non-traditional sources, for example, web-sites, social media, email 

communications, photos, and so on. Consequently ordinarily unstructured and voluminous—holds the guarantee of 
giving undertakings deeper understanding into their clients, accomplices, and business. This data can give answers 
to inquiries they might not have even thought to ask. Organizations enjoy advantages from a multidimensional 
perspective of their business when they add understanding from big data to the customary sorts of data 
(Chandershekar 2012).  For instance, an organization that works as a retail website can utilize big data to 
comprehend webpage guests' exercises. This can be ways through the site, pages accessed and remarks posted 
(Henderson 2013). This learning can be joined with buying history and put away in a corporate social database.  

From this, the organization picks up a finer understanding of clients, and can calibrate offers to focus on their 
investment.  
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2. Objective 

This document of assignment is to give detailed aspects of current Information technology trends in the various 
business organizations. The evolution and expansion of the Information technology tools and services that lead to 
accumulation of digital data and can grow to terabytes or petabytes over the time.  

3. Problem Identification. 

An organization of any business model, adapts itself to the various changing patterns in its whole life span. This 
includes incorporating new business strategies, acquiring new tools and technologies and streamlining enterprise 
environmental factors. During its lifespan; the size of an organization grows in terms of its people force, assets and 
most importantly the business revenue (Anon. 2014). But all these factors are attributed to the fact that an 
organization has to keep pace with the existing environmental trends like acquiring various IT tools and utilize to 
execute its various business processes efficiently (Henderson 2013). 

Any Organizational entity which transforms its business processes according to the industry changes; tend to be 
able to develop and expand its portfolio in much efficient manner and with extensive growth rate (James Karlson 
2012).  

 
During good olden days, when Information Technology was not so widely being used or not being used at all; 

the then organizations used to facilitate their business processes by the means of various manual methods like 
accounts book keeping, ledger files and other that contained various written scripts of accounting (Jenson 2012).  
Communication, accounting management, Manufacturing processes, Human Resources as well as Sales and 
Service management; all was done via manual book-keeping methods (Jenson 2012). The manual method of 
business management had often disconnected entities with very little or no automated synchronization between 
every business process. Sometimes it leads conflicting end product or service for which business organization runs 
(James Karlson 2012).  

 
As it is know that changes and evolution in the world is inevitable, so is the execution methods in any business 

organization. The manual methods of performing business processes have given way to sophisticated Information 
technology tools that have transformed the business world with a completely different look. In the current modern 
world, the wide availability Information technology tools and utilities have facilitated performing organizations to 
such extent that all execution processes are now completely dependent on these tools.   

Comprehensive usage of IT tools and services by any organization allows them to get digital data accumulated 
over the time (Chandershekar 2012). At a time, an organization’s business service expands exponentially which 
lead to cater to the customer force of billions worldwide.  This exponential increase makes an organization a highly 
performing but increases the complexity of the digital data management. As the customer base increases, 
organization’s digital data assets also grow and for bigger as well as complex organizations, this digital data grows 
to terabytes or even to petabytes. Management of this big data leads to adapt a comprehensive IT management 
Strategy and acquire tools that can perfume Big Data Management (Bahrami 2013). 

 

4. Problem Approach 

Big Data is getting a ton of coverage of late and with a great reason. We live in a world that is quickly becoming 
overwhelmed with big data. Ninety percent of the world's information was created in simply the most recent two 
years (M. 2013). From software applications and online networking to Internet search results and the ever-present 



Khalid Al Balushi 

 

email. The rate of information creation is becoming exponentially with no indications of moderating. Companies 
have considerable length of time seen data as the sacred chalice of competitive differentiation (M. 2013). 

 

5. Questions around Big Data 

5.1 Complexity involved big data. 
 
Big data strategic management involves achieving its business objectives (Chandershekar 2012); whether we 

focus on improving business efficiency, increase sales revenue or get intensive inside out of the business processes. 
The tremendous access to complex data and the ability to transform this big data into real usable resource can be 
most challenging and intrinsic (Reddy 2013). 

The business industry at a large especially online ecommerce, engineering, medicine as well as science and 
technology need to transform data into meaningful and strategy driven tool. 

 
5.2 Limited data management tools. 

 
Big data allows any organization in collecting big time of real-time data points on its products, resources as well 

as customer base.  This data is repackaged accordingly to optimize customer experience and understand resource 
utilization. For example, Flixnet one of the United States based organization which collects comprehensive data 
from its Clients; use MongoDB; a big data manipulation application to cut crime rates and improve municipal 
services (Dhar 2014). The organization is collecting and analyzing geospatial data in real-time from over 30 
different departments and put it in MongoDB for Big data Analytics (Dhar 2014). 

 
5.3 Importance of Big data Repository location. 

 
Five years back, most organizations gathered data that were a piece of their day by day exchanges to put away 

inside databases. This data was utilized principally to stay informed regarding business operations or conjecture 
requirements. Today, volume of data and their related sources have grown tremendously (C Chen Dong 2013). As 
the route to data streaming grows; it is obviously conceivable to gather click-stream data from all the sources that 
communicate with the business. Advertisers gather data about every discussion that individual’s peruse about their 
image of business execution (Bahrami 2013). This heavily accumulated wellspring of data has made advanced 
fortunes that can be mined to gather experiences. While particularly acceptable; it requires execution of procedures, 
engineering techniques and administration components that are aggregately being eluded as big data. Henceforth, 
big data plays a strategic importance in the business industry (Henderson 2013). 

If most of the big data resides on premise, the strategy ought to differ than in things wherever the bulk is within 
the cloud. As an example, if maximum information is sitting on the Amazon or Rackspace cloud, then running an 
enormous information resolution inside that framework is smart and as a result retrieval of information gets 
straightforward to maneuver (Dhar 2014). Huge chunks of data sometimes gets troublesome to maneuver around 
and keeping it synced once uploading to the cloud poses several challenges. In that case it is relatively feasible to 
stay inside the on premise atmosphere (Reddy 2013). 
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6. Advantages of Big Data 

6.1 Customer Communication 
 

Today's customers are an extreme nut to separate. They look around a considerable measure before they 
purchase. Big Data permits firm to profile these inexorably vocal and whimsical little "despots" in an expansive 
way so firm can takes part in a very nearly one-on-one, constant discussion with customers (Dhar 2014). This is not 
really an extravagance. In case firm doesn’t treat customer like they need to, they will abandon firm in barely a 
second. 

 
6.2 Product Redevelopment 

 
Big Data can likewise help others see items with the goal that can molded them as per the customer 

requirements. Examination of unstructured social networking content permits uncovering the slants of clients 
among diverse demographic gatherings (J.R 2013).  

On top of that, Big Data gives a chance to test a huge number of distinctive varieties of machine supported plans 
in no time so that it is possible to weigh how minor changes in material influence expenses, lead times and 
execution (Bahrami 2013). It is possible to raise productivity of end result items and improve customer base. 

 
6.3 Risk Analysis 

 
Achievement not just relies on upon how to run organization. Social and monetary variables are critical for 

organization achievements also. Prescient examination filled by Big Data permits organization to output and 
investigates daily paper reports or social networking bolsters so organization forever keep up to speed on the most 
recent advancements in your industry and its surroundings. Itemized wellbeing tests on your suppliers and clients 
are an alternate goodie that accompanies Big Data. This will permit organization to make a move when one of them 
is in danger of defaulting (Chandershekar 2012). 

 
6.4 Maintenance cost reduction 

 
Generally, production lines gauge that a certain kind of supplies is liable to wear out after such a large number 

of years. Therefore, they supplant each bit of that innovation inside that numerous years, even gadgets that have 
significantly more valuable life left in them. Big Data devices get rid of such strange and exorbitant midpoints (J.R 
2013). The monstrous measures of information that they get to and use and their unequaled velocity can spot 
fizzling lattice gadgets and foresee when they will give out. The result: a significantly more financially savvy trade 
procedure for the utility and less downtime as flawed gadgets are followed a considerable measure speedier. 
 

 

7. Key Findings 

The analytical study of big data was done via an organization (TCS Big Data Survey 2014) that surveyed around 
217 corporations in 9 Countries. The dates chosen were between December 2012 and January 2013. 

  
• 50% of the total surveyed use Big data, 

About 50% of the organizations that were surveyed are found to utilize Big Data. Maximum of these firms 
anticipated enormous ROI for 2014. Out of total organizations surveyed, 53% had attempted Big Data activities in 
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2012 (TCS Big Data Survey 2014). Another 43% anticipated ROI of more than 25%. About 24% of the total 
surveyed organizations either had a negative return or didn't realize what the return was (TCS Big Data Survey 
2014). 

 
 
 
 
 

 
 
 
 

Fig1:- %age of Companies who initiated big data 
Source: http://sites.tcs.com/big-data-study/big-data-study-key-findings/ 

 
 

 
• Some companies spend big amounts on big data 

The survey revealed that Companies are Spending a Lot on Big Data. These investments were measured in two 
ways: median and average survey respondents. 
Median spending on Big Data was $10 million, which was 0.14% of the revenue (based on median revenue of 
survey by respondents: $6.9 billion).  
The average survey respondent spending on Big Data was $88 million in 2012, which was 0.5% of average 
revenue (out of total of $19 billion). The large spread between median and mean spending on Big Data shows a 
big polarity in investment. In 2012, 15% of the companies invested at least $100 on Big Data initiatives. About 
half of them (7%) invested at least $500 million each. However, at the other end, there were 24% of the 
companies that spent relatively little on Big Data – less than $2.5 million each. This demonstrates that distinct 
minorities of companies – less than one in seven – have initiatives around Big Data and are investing heavily in 
it (TCS Big Data Survey 2014). 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
Fig2: Spending on Big data 
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Source: http//sites.tcs.com/big-data-study/spending-on-big-data/ 
 
• Speculations are designed for producing and keeping up income. 

Speculations are designed for producing and keeping up income. About 55% of the business revenue goes to 
four business capacities that produce and keep up income. They are: deals (15.2%), showcasing (15.0%), client 
benefit (13.3%) and Research and Development. A large portion of that sum (24%) goes to three non-income 
creating capacities: IT (11.1%), fund (7.7%) and HR (5.0%) (TCS Big Data Survey 2014). 

 
• Companies performing online sales do more with Big Data 

The survey confirmed that the more trade a company does on the net, the more it invests in colossal expertise. 
Those who generated seventy six percent (76%) to one hundred Percent (100%) of income with the aid of web 
orders, spent a median of $35 million on average for big data. Median spending on colossal information with the 
aid of businesses producing 51% to 75% of revenue from the web (there were 32 such organizations) was even 
higher. The extra digitally-centric an organization is, the extra it invests in big data strategy (TCS Big Data 
Survey 2014). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig3: Big Data Median Spending 

 

• 49% of Big data is unstructured 
Survey revealed that almost half of the data amounting to 49% is unstructured or semi-structured whereas as 
fifty one percent (51%) is structured. The heavy use of the previous is high-quality due to the fact that only a 
few years ago it was almost zero (TCS Big Data Survey 2014). 
Further Studies show that around 70% of data is from inner sources instead than outside. Firms that count on 
much larger ROI on big data use more external and unstructured data than do organizations anticipating curb or 
no ROI. 

o51% of information is organized. 
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o27% of information is unstructured. 
o21% of information is semi-organized (TCS Big Data Survey 2014). 

 

 

 

 

 

 
 

Fig4: Structured vs unstructured Big data 
 

8. Conclusion 

On the premise of audit of examination made in the paper it can be inferred that there are various distinctive 
preferences profited by a business association in the wake of utilizing Big Data in their current operational schema. 
The survey of different writings has uncovered that for a business association, there is a need of having diverse 
kind of data with respect to outer and inside business environment so it can have the capacity to figure some 
compelling vital measures (C Chen Dong 2013). In this respect, big data connection procedure improves up to a 
particular level. 
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Database As A Service (Dbaas) And The Offering Features 
 In Comparison With The Traditional Database 

Al-Farei Shaima a,  Noronha Herald b 

Middle East College, Knowledge Oasis Muscat(KOM), Al Rusay, 124, Sultanate of Oman  
Abstract 
 

The most important benefit of DBaaS is that the organizations need not to spend as paid-up capital to start the 

business for purchasing major hardware or software. It focuses more on user’s needs than the hardware utilization. 

DBaaS is growing rapidly and there is number of providers to offer these services. It has path break technology 

that joins multiple databases at a time without checking their version or Platform. DBaaS also required due to 

Database Sprawl and Infrastructure Growth to use of Self Service Technology in IT. Users will do different task 

without overhead of cost and performance. Data Driven Business Cost-Effectively Scaling the Data and use of new 

technology in IT. 

Keywords: Paid-up Capital, Multiple Database, Self Service, Virtualization and Data Driven. 

Objective 

Nowadays the Database as a service (DBaaS) is the main concern is getting popularly in the IT world. In 

addition, there is a huge tends towards it but with many challenges and fears due to the security, speed, platform 

and various versions and time aspects where the data, application and services are available online through the 

internet (D & Z, 2011). The Database as a service (DBaaS) is a set of numbers of database that has various 

versions, configurations and patch levels. It allows the users to have access to their data, application stored in the 

cloud from anywhere. The database management system is offering the storage for the data with a huge scalability 

owned by a third party (Gelogo, 2012). Due to the large amount of data which are increasing day by day and the 

high cost of the enterprise storage Database as a service (DBaaS) is an ideal solution. Furthermore, the high 

performance, scalability, less cost of the system platform is one of the competitive advantages of the Database as a 

service (DBaaS). The aim of this research article is to discuss the Database as a service (DBaaS) and the offering 

features in comparison with the traditional database management system. Also, it will go through the obstacles and 

risks that can face on the Database as a service (DBaaS) and how to eliminate it. 

 
Introduction 

A database management system is one of the applications that are deployed in the cloud and offering 

customers as a service on monthly/yearly basis is denoted as database-as-a service (DBaas). Database as a service 

(DBaaS) Cloud with Oracle Enterprise Manager 12c is a path-breaking technology that delivers self-service 

deployment of IT resources for business users along with resource pooling models that cater to various multi-

tenant architectures. (Abadi, 2010) (DBaaS) is a paradigm where end users can request database services, consume 
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it for the lifetime of the project, and then have then automatically de-provisioned and returned to the resource pool. 

Database as a Service (DBaaS) provides shared, consolidated platform to provision database services on self-

service model for provisioning those resources. Elasticity to scale out and scale back database resources 

Chargeback based on database usage create multiple clones for functional testing on subset of data. It Provide full 

database refresh for intense load testing. 

Background 

1. Database Management System (DBMS) 
The DBMS is a set of programs that is responsible for maintaining the database and it is functions like creation, 

modifying, accessing the data etc. (Donkena & Gannamani , 2012). In addition, by the help of the database 

developer,  the organizations can develop their databases and different applications (Kadam, 2014). Moreover, the 

users are having their own views that are dedicated for each one of them. It supports are the data sharing in the 

organizations, so the users with the appropriate authority can retrieve and access the data (Curino et al., 2014). 

Furthermore, it maintain the data integrity and independence so the changes to the data are managed by the DBMS 

only and the data that are managed by program application are keep separately. 

DBMS are popular computer software applications that interact with the user, other applications, and the 

database itself to capture and analyse data. Popular DBMSs are MySQL, SQL, Microsoft SQL Server, Oracle, 

Sybase and IBM DB2. A database is not generally portable across different DBMSs, SQL and ODBC or JDBC to 

allow a single application to work with more than one DBMS. 

Oracle database release 11g (R1/R2) as latest versions of Oracle Database in 2007 and Oracle Application 

Server 11g using Java EE integrates with the server part of that version of the database, making it possible to apply 

web-technology applications (Oracle, 2015). The application server comprises the first middle-tier software 

designed for grid computing. The interrelationship between Oracle 11g and Java allows developers to set up stored 

procedures written in the Java language, as well as those written in the traditional Oracle database programming 

language, PL/SQL.  

 Oracle Database11g became the current Oracle Database version in 2007.  

 Oracle Database 11g Release 2 was released in September 2009. This version is available in four 

commercial editions – Enterprise Edition, Standard Edition, Standard Edition One, Personal Edition 

– and one free edition – the Express Edition.    

 Release 12c has been made available on the 1st of July 2013.  

2. Database As A Service (DBaaS)  
Oracle provides Database as a Service (DBaaS) cloud with   Enterprise Manager 12c:  

Database as a Service primarily started as a consolidation exercise for reducing capital. Expenditures but now 

organizations started looking into other key drivers like self-service etc. There are various consolidation models to 

provide DBaaS. The simplest and most prevalent form of consolidation exists around server virtualization. Server 

virtualization offered a simple way of running multiple operating system instances on the same hardware. A better 
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model is to consolidate multiple database instances on the same operating system or a cluster. (Oracle, 2014) 

However, in both these cases, database sprawl is still an issue that invariably leads to larger administrative 

overheads and compliance challenges. An even better consolidation model could be delivered by hosting multiple 

schemas from different tenants within the same database. Oracle Enterprise Manager 12c delivers the complete 

spectrum of database consolidation as depicted. This also provides organizations a full range of choices regarding 

service delivery vis-vis technology. 

(Oracle, 2014) 
Figure 1: Delivering Database as a Service (DBaaS) using Oracle Enterprise Manager 12c An Oracle 
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 (Oracle, 2013) 
Figure 2: Oracle Database as a service (DBaaS) Solution Hardware and software working Together 

3. Enterprise Manager 12c 
Enterprise Manager 12c enabling you to quickly set up, manage, and support enterprise clouds and traditional 
Oracle environments from applications to disk. Maximum return on IT management investment through the best 
solutions for intelligent management of the Oracle stack and engineered systems with real-time integration of 
Oracle's knowledge base with each customer environment (Oracle, 2015) 

(Oracle, 2015) 
Figure 3: Enterprise Manager Cloud Control Architecture 
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4. Enterprise Manager 12c Architecture 

Enterprise Manager Cloud Control is viewed as a single entity, it has following components: (Oracle Enterprise 
Manager, 2015) 

 Oracle Management Agent 
 Oracle Management Service 
 Oracle Management Repository 
 Oracle Management Plug-ins 
 Enterprise Manager Cloud Control Console 

5. Enterprise Manager Management Focus Areas (Oracle, 2015) 
 Framework and Infrastructure 
 Enterprise Monitoring 
 Application Management 
 Database Management 
 Middleware Management 
 Hardware and Virtualization Management 
 Heterogeneous (Non-Oracle) Management 
 Cloud Management 
 Lifecycle Management 
 Application Performance Management 
 Application Quality Management 

6. The need of the Database as a service (DBaaS)   

The Database as a service (DBaaS)   is providing the scalability and less costly solution for the users with 

many feature included (Gelogo, 2012). The Database as a service (DBaaS) is dynamic and has flexible resources 

that can be adopt according to the customer need. Most of the Database as a service (DBaaS) is new like oracle 

Enterprise Manager Cloud Control 12c   that is full relational DBMS over the other distributes database providers. 

The Database as a service (DBaaS) is used nowadays for the testing and development purposes for small and big 

environment.  

In a large organization, it can take several weeks for a DBMS instance to be provisioned for a new 

development project, which limits innovation and agility (Hsieh, 2012). DBaaS enables instant provisioning of 

data layer, so that you can begin new development whenever you need. 

DBaaS is a specific level of data layer performance and up time. This eliminates risk of service delivery 

failure for you and your project. (IBM for Cloudland). 

 DBaaS also required due to Database Sprawl and Infrastructure Growth  
 To use of Self Service Technology in IT 
 To Cost Savings from Virtualization of database 
 To Data Driven Business and  
 Cost-Effectively Scaling the Data      (by VMware) 



"Shaima Al-Farei" , Tel:  00 968 24531459 
Email: pg14f1422@mec.edu.om 

Critical Evaluation 

 (Oracle, 2013) 
Figure 4: Database as a service: Primary Drivers IOUG cloud computing survey 2011 

The above figure shows the statistics the reasons behind using the cloud for storage. It shows  

 Save costs through consolidation is 63% 
 Save costs through standardization for operational efficiency is 54% 
 Greater control over security and privacy is  39% 
 Show back or Chargeback is 37% 
 Faster time to market for new application deployment is 33% 

This statistic analysis shows how the DBaaS is very important for the companies with corresponding benefits. 

The below figure shows the new report for DBaaS 2014 

  (WEINS, 2015) 

Figure 5: statistical analysis 
 The benefit or value the company wants to achieve 57% 

 Security policies for cloud reached to 53% 

 Time line for strategy is 48% 

 Activation time of application 42% 

 Public/private cloud 36% 

 Disaster Management 32% 

 The Public clouds can be used 31% 
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 Policies approval 31% 

 Cost policies 29% 

 The Private clouds can be used 24% 

Duties of Database Administrators 

Oracle DBAs are responsible for understanding the Oracle Database architecture and how the database works. 
They are also responsible for cloud backup and recovery .DBAs performs the following tasks: (Oracle Enterprise 
Manager, 2015) 

 Installing, upgrading, and patching Oracle Database software 
 Designing databases, including identifying requirements, creating the logical design (conceptual 

model), and physical database design 
 Creating Oracle databases 
 Developing and testing a backup and recovery strategy, backing up Oracle databases regularly, and 

recovering them in case of failures 
 Configuring the network environment to enable clients to connect to databases 
 Starting up and shutting down the database 
 Managing storage for the database 
 Managing users and security 
 Managing database objects such as tables, indexes, and views 
 Monitoring and tuning database performance 
 Investigating, gathering diagnostic data for, and reporting to Oracle Support Services any critical 

database errors 
 Evaluating and testing new database features 

Conclusion 

Database as a service (DBaaS)  is a solution comes from the Cloud Computing to meet the customer needs plus 

avoiding the high cost of the platforms (Muntjir, 2012).The Database as a service (DBaaS)   are dynamic and have 

flexible resources that can be adopt according to the customer need. A constant database auditing and monitoring 

the daily operations and processes will insure the security of the Database as a service (DBaaS).  

Database as Service architectures is new and unique way to use and manage database servers. The potential for 

significant of Database as a Service is cost savings and improved service levels. Also, greater leverage of 

information across the business. Now there is public DBaaS and private DBaaS services provided by companies. 

Customer are opting both the services and it is increasing day by day. DBaaS solution helps both IT Providers and 

Consumers. Providers are able to improve and offer predefined services that minimize vendor, version and 

configuration heterogeneity. This helps to increase agility, efficiency, and quality of service through the 

development of standardized processes, common support gadgets, and focused skills development. 
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Abstracts 

Mobile phone usage preventing system while driving, is a system that is designed to reduce the vehicle accidents which occur 
by mobile phone usage while driving. Generally when the driver receives any call, light and sound will be activated for one 
minute to inform the driver about a new incoming call and he has to park if he wants to answer the call. If he answer the 
incoming call, a sound will be created for 30 seconds to prevent the driver from listening to the caller and if the driver still 
doesn’t end the call then the tail light will be switch on for 30 seconds and after that the accelerator will stop working and that 
will tend the driver to park the car and then continue the conversation on phone. 
The optional part is a mobile application that will automatically send SMS to the caller to call the driver later and the driver 
should switch this application on when he is driving.  
 
Keywords:microcontroller, LCD, mobile applicaion  

1. Introduction 

Nowadays the number of car accidents has increased due to many visual distractions which can be inside or outside the car such 
as the driver looking at the DVD screen, adjusting the radio, eating and drinking, talking to passengers and using the cell phone 
while driving. 
Using the cell phone while driving has rapidly increased in the last six years and every year thousands of people die and are 
injured as a result of using mobile phones behind the wheels. "Statistics issued by the Royal Oman Police show 2,840 violations 
of mobile phone usage while driving in the first quarter of 2010  and a survey conducted by The German University of 
Technology in Oman (GUtech) last year found that 50 per cent of drivers in Oman talk on mobile phones while at the wheel."( 
The week, 2010).  
This project aims to develop a car system to reduce the number of accidents which occur due to usage of mobile  
phones while driving. The project has many outcomes such as: 

1. LED and Buzzer will be activated for all incoming calls to inform the driver about a new 
incoming call and he has to park if he wants to answer the call. 

2. The application in the driver`s phone will send SMS to the caller when the application detects an 
incoming call while the driver is driving.  

3. A loud sound will be created to prevent the driver from listening to the caller, when the driver 
uses a mobile phone while driving. 

4. The accelerator will stop working after some delay, when the driver uses a mobile phone while 
driving. 

___________ 
* Corresponding author. Tel.: +968-24531518; fax: +968-24446028. 
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2. Proposed system design 

2.1 Hardware Design 

The block diagram shown in Fig. 1 depicts the components used in implementing this system.   
 

 

Fig. 1 Block Diagram of the system 

Main components of the block diagram are described below. 
1. Microcontroller (PIC16f887) 

It is a small chip that works as computer. It has memory, a central processing unit, an input and an output 
port. There are various types of microcontrollers such as: PIC, Intel 8051, Motorola, Atmel, MIP, etc and 
each type of microcontroller can be used depending on the complexity of the application. The PIC16f887 
is widely used in many applications and it will be used in this project because it has Rx and Tx pins. This 
microcontroller is interfaced with external devices such as accelerator, LCD, and Buzzer. 

2. 16x2 LCD 
Liquid crystal display is an electronic device that can be used in many different applications. It is made 
from liquid crystal and it is used to display around one or two lines depending on the size of the LCD. It is 
used in the many appliances such as fax, clocks, TV receiver, etc. The LCD used in this system is 16x2, 
which mean it is used to show 16 characters in each line and there are two lines. It is used to show the 
state of the accelerator and tail light as well as can be used to test the system correctly. 

3. Mobile phone detector circuit 
 It is an electronic circuit that detects both the incoming and outgoing calls and SMS even when the 
mobile phone is kept in the silent mode. 

4. Buzzer 
 It is used to generate sound to inform the driver about incoming calls as well as to prevent the driver from 
listening to the caller.  

5. LED 
  It is used to generate light to inform the driver about incoming calls. 
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3. Results and discussion 

 
 
 
 
 
 
 
 
 
 

 
 

Fig. 2 Schematic diagram 
 

The main component in this circuit is microcontroller chip. The PIC16f887 is widely used in many applications and it is used in 
this project because it has Rx and Tx pins which is available as  pin number 25 and 26.These pins are important to receive and 
transmit signal from the mobile phone detector circuit. Also this chip has 40 pins which can be used later to add any new 
feature to this project or to improve it.  
In PIC16f887 pin number 15 is used to switch the LED inside the vehicle to inform the driver to park the vehicle on one side to 
respond to the incoming call and the resistor is used to reduce the current passing through the LED. Pin number 19 is used to 
switch the buzzer on inside the car. The buzzer is connected between the collector of the transistor and the positive voltage. The 
transistor is used in this case as a switch. The base of the transistor is connected to the chip, whereas the emitter is connected to 
the ground. When there is no power across the base, the transistor acts as an open switch and the buzzer will not work because 
the circuit is incomplete. When there is power across the base, the transistor acts as a closed switch and the buzzer will work 
because circuit is complete between VCC and ground. Therefore when the PIC16f887 received any signal from the mobile phone 
detector, the light   and sound will be activated for one minute.  
According to the code, after one minute, if the driver still talks on the phone, the signal will be sent to the buzzer to create a 
sound for 30 seconds to prevent the driver from listening to the caller. And if the driver still doesn’t end the call then the tail 
lights which are connected in pin numbers 20, 21, 22 and 27 will be switched on for 30 seconds. Theses light are connected in 
parallel because when any light get damaged, it will not affect the other light. These lights are connected in series with the 
resistor that is used to reduce the current and this resistor can be connected before or after these LED. After that the accelerator 
will stop working and that will force the driver to park the car and then continue the conversation on phone. 
The optional part is mobile application as shown in fig 3 that automatically will send SMS to the caller to call the driver later 
and the driver should switch this application on when he is driving.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                         Fig 3. Android application for send SMS to caller 
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The output of the mobile phone detector the connected to the PIC 16f887 to perform other function based on the 
code.   The system is simulated using Proteus ISIS software as shown in Fig.3. All the components required to 
implement the system are connected to PIC PIC16f887 as shown in Fig.3 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.4 System diagram in ISIS 

 
 
The circuit of the project system is connected in ISIS program for simulation purpose before the actual connection is carried 
out.  The mobile phone detector circuit is replaced by a switch because it is difficult to find RF signal and simulate it.  
 
As shown in Fig.4, initially when there is new incoming call the accelerator and tail light normally work. When the driver 
receives any call, light and sound will be activated for one minute to inform the driver about a new incoming call and he has to 
park if he wants to answer the call as shown in Fig.5 (a).  If he answer the incoming call, a sound will be  created for 30 seconds 
to prevent the driver from listening to the caller and if the driver still doesn’t end the call then the tail light will be switch on for 
30 seconds as shown in Fig.5(b).    
 

 
 
 
 

 

 

 

 

 

 

  

                                                           Figure 5Schematic of (a) LED and buzzer; (b) tail light. 
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After that the accelerator will stop working as shown in Fig.6 and that will force the driver to park the car and then 
continue the conversation on phone.    

 

 
 
 
 
 
 
 
 
 
 

 
 

 
Figure 6 Schematic of accelerator 

 
 
4.Conclusion 
 
Using a cell phone behind the wheel can be considered as distracting because it increases the driver`s chance of 
having an accident. Therefore using a mobile phone behind the wheel should be prohibited, except to make calls  
in an emergency situation. 
This project was done to reduce number of accidents caused by cell phone, decrease the significant costs to society 
which relate to car accidents, save valuable human lives and make the driver focus on the street and keep a safe 
distance.  
The simulation part was done and the software code was almost written.  Now, the effort is made to connect the 
circuit on the breadboard and implement the project. 
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Abstracts 

 
To find a parking slot college especially during the morning hours and evening hours is too difficult for students. 
The difficulty increases due to not having any idea where the available parking spaces may be at that time. That's 
why students waste their time in searching for a vacant parking space in the college campus and that is a daily 
concern for most of student. In addition the main goals of the system are reduce the traffic congestion caused due 
to searching for parking, decrease the air pollution and energy consumption.   
 
This paper presents in depth account of the smart parking system initial design using android application that 
allows students to effectively find the vacant parking slot. An android application developed as a part of the system 
will periodically provide parking status by sensing vacant parking space through an ultrasonic sensor deployed in 
the parking space.  Students can download the apps from the market of android mobile and access this application. 
Furthermore this application provides the parking place along with the status of that parking whether, it's full or 
empty. 
 
Keywords:Parking,Vacant,Consumption,Android application 

1. Introduction 

These days the government of Oman has attempted to open numerous buildings such as shops, malls, cinemas, 
colleges and universities which have a direct impact on the economy in different parts of Oman’s regions. 
These buildings are becoming overcrowded so you can't find vacant parking easily; and you end up searching 
futilely for a parking space. However, many applications are developed in our mobile phone to make human 
life easy and fast. This system appears in our mobile as android applications to serve people to find their 
vacant parking easily. On the other hand the most anticipated advantage from this system is the saving of time 
and ease of finding vacant parking spaces. There are different things to deliver by this project like detecting 
the vacant parking and transmitting this information on student phone, and also removing useless traffic in the 
parking zone. While planning this project, the first thing that come to mind, is why such a system is needed? It 
is important as project manager to get a clear understanding about why this project is implementing.  

    ____________ 
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1.1 Project Objectives  

"In this smart parking system application objectives are divided in to two main categories:  
General objective 
 

 Enable drivers to detect and reserve vacant parking through mobile 
application. 

Specific objective 
 Detect the vacant parking. 
 Send the information of vacant parking to the base station (Receiver) 
 Update the information of vacant parking on mobile application." (MWEBAZE, 

2014) 

1.2 Project Limitations 

Any application that we have in our mobile phone which updates the system or service, should be connected to the 
internet for updating coordination of the system.  

1. Some student can't access this application because they do not have internet connection.  
2. Improper parking (if a driver has parked his/her car in two parking spaces, it may show in the system that 

this parking is occupied and not available for use).  

 

2. Proposed system design 

2.1 Hardware design 
 
The block diagram shown in Fig. 1 depicts the components used in implementing this system.  Mainly this 

system is combination of software and hardware which are connected through Raspberry pi. As the block shows 
there are four sensors, a microcontroller and an  LCD display.  
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Fig. 1 Block Diagram of the system 
 

The system block diagram shows the entire function of smart parking system in our campus. It begins when the car 
is moving toward the parking space, the ultrasonic sensor senses the car and switch on. This means that the parking 
is full and vice-verca. The state of the parking will be shown  in the LCD screen placed in front of the parking 
zone. After that the information is uploaded on the webbrowser by using rasberry pi. Finally the android 
application will read the data base from  the web browser and show that Parking1 is full.Moreover if there is no car 
at a parking slot sensor will not detect the car and that will appar on android app as empty parking. 

____________ 
* Corresponding author. Tel.: +968-24531518; fax: +968-24446028. 
E-mail address: vrajesh@mec.edu.om 
 
Main components of the block diagram are described below. 
 
 Microcontroller: Microcontroller is used for wide range of control applications as it is cheap and easily 

available and is the product from microchip. There are different features that all modern microcontrollers 
have and here are some: high quality, low price, used in wide range of application, availability 

 Ultrasonic sensor: It's used for measuring the distance of any object and obstacle, and the structure of the 
sensor includes transmitter, control circuit and receiver.  

 LCD: is economical because it can be easily programmable so it has no limitation for display of any one 
of the special, animation and event custom characters.. 

  Raspberry Pi : LPC1114 I/O Processor Board is an expansion board used to make an interface between 
the hardware and software with the help of UART port of the system. 

3. System design and analysis  

 The system is simulated using Proteus ISIS software as shown in Fig. 3. All the components required to 
implement the system are connected to PIC16F887 as shown in Fig. 3(a) and 3(b) for the Smart Parking System. 

 
 
 

 

 

 

 

(a) (b)                                                                                                            

                      Figure 3 (a) show System Design & Analysis; (b) shows Schematic diagram of the system 

In order to analyse this diagram, justification of each part should be mentioned along with its purpose. At the 
beginning the major part of this circuit is microcontroller which is PIC16F887 as figure (a) shows. This chip is the 
latest chip on microchip and is good for the circuit. Moreover this chip has 40 pins and each pin acts for a special 
purpose. Additionally this chip mainly works on 5 volt and in my case the circuit requires to add external device 
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which is Crystal. As the above simulation of the circuit shows, the connection of LCD (Liquid Crystal Display) 
screen is along with 1kΩ resistor. Main purpose of using LCD is to show the output result either: full or available 
in case the software program is damaged or slow. The resistor of 1k Ω that is connected through pin 5 of LCD is 
permanent from the manufacturing company Micro Electronic, in order to control the current and the voltage for 
LCD display. Additionally the connection of LCD screen pins is fixed so that both pin 1 and pin 5 are with GND.  
 
Since UART cable is connected from the PIC controller for purpose of making a communication path for sending 
the information or data to raspberry pi. Raspberry pi transmits the discrete signal to the web browser because this 
board is a great interface between hardware to software data on web browser. The android application will be done 
after finishing the hardware because it depends on the information that are transmitted and uploaded to web 
browser. 
 
In addition there are four ultrasonic sensors are similar and known as HC-SR04. This ultrasonic sensor works with 
5 volt and current of 15mA. Additionally main purpose of ultrasonic sensor in this system is to convert the electric 
energy into acoustic energy and vice versa. The main principle of ultrasonic that when the system is switched on, 
microcontroller will send trigg signal to the trigger input of the ultrasonic. Then the ultrasonic sensor will transmit 
ultrasound wave in order to detect the object on the parking space. The wave will return after being reflected by the 
object surface. Output of ultrasonic which is echo pin will receive this wave and feed it to the microcontroller. The 
output of the microcontroller will send to both Raspberry pi and LCD screen t.o display the states of the parking 
 

 

4. Equations 

 
"You can calculate the range through the time interval between sending trigger signal and receiving echo signal. 
Formula: uS / 58 = centimeters or uS / 148 =inch; or: the range = high level time * velocity (340M/S) / 2; we 
suggest to use over 60ms measurement cycle, in order to prevent trigger signal to the echo signal." (Ultrasonic 
Ranging Module HC - SR04) [1] 
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5. Simulations result 

The system is simulated using Proteus ISIS software as shown in Fig.3. The components required to implement the 
system are connected to PIC16F887 as below Fig.3(a) for the parking slot and raspberry pi module as LED. 

 

 

 

  

  

As shown in Fig.3(a), the sensor waits for signal from the PIC to sense the car in parking slot. When the reflected 
signal gets back to pic as echo sin enters the pic. Here the LCD display a list of parking with state of each one and 
the raspberry pi stored the same information to transfer it to the web browser.  

 

 

 

 

 

 

 

When the system is switched on the state of the parking will appear in LCD display as F(FULL) and E(empty) 
parking as will same information will transfer to web browser with help of raspberry pi to display state of parking 
on mobile app. 

6. Conclusion 

At the end, through the research of the smart parking this paper gives a solution especially for students to be 
convinced and reduce of traffic congestion in the college campus. This paper shows that the parking system is 
utilized for monitoring and sharing parking space availability information using android application. Hope the 
parking system can alleviate the college traffic congestion that is caused by students during the search for parking 
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Abstracts 
 
This is a scientific research about investigation on the effects of weather conditions on 
the buildings in Oman in particular mosques. Also, it will discuss some of the issues that 
are caused due to the rainstorms on the structure of the buildings structure and other 
issues caused due to effects of humidity on the building. To investigate these issues, the 
author will research academic resource (books, magazines, websites and newspaper) to 
find some solution of the effect of rainstorm and humidity. But it will not be enough to 
only solve the problem. The author will use methodology to also find a solution for the 
problems. The methodology will contain interviews, surveys and other research 
techniques, and will include both present and historical information. By analyses of the 
data collected through research and interviews solution will be found. This will open 
areas for others to find other solutions for these problems. 
Keywords: Weather condition, Oman, Building, Rain storm, Wind, Moisture, Structure, 
Materials, Investigation, problem, maintenance, Construction. 
Tel: [97398102] [97391618] 
Email: moodfire2016@gmail.com 
 Main text :- 

1.1 Introduction: 

  The weather changes from time to time in Oman. Recently the country faced strong 

rain storms such as (Gono) and (Phet). The issue now is the buildings get affected from 

weather conditions. This report will discuss the effects of moisture and rainstorm on the 

mosques structure. Therefore, must be found a solution for improving and maintaining 
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the buildings to avoid the effect later. Furthermore, it is very important to know the effect 

that for buildings especially takes place on mosques, to avoid these effects when building 

a mosque. However, the design of the mosque must be modern with good materials that 

help to protect the mosque if any storm occurs. Also the materials should be suitable for 

the weather conditions in Oman.  

1.2 Objectives of the Project: 

• To study the effects of weather conditions on the buildings of mosques. 
• To investigate the best ways to build mosques with respect to their design, 

structure and suitability for different weather conditions. 
 

1.3 Literature Review 

   1.3.1 Weather conditions and climate in Oman: 

 Oman is a very large, country having diverse terrain. Therefore, the climatic 
conditions are varied in Oman according its geographical location. 

 The climate in coastal areas is very hot and humid, while inland areas are 
generally hot and dry. 

 The nature of the buildings in these areas reflect this requirement; a suitable 
structure for weather condition, it dependent on the nature of weather 
condition. (Daved 2001: 33) 

    1.3.2 Effects of the wind, rain storms & moisture on building: 

 The main effects of the wind on the buildings it’s a force, the loss of heat 

and wind-spread. These factors need to be considered in the structural 

design and the choice of construction materials suitable.  

 The rain storm does not always fall perpendicular on mosque buildings but 

as it falls on the sides, it may penetrate the walls of the mosque buildings. 

(Randall 2000: 85) 

1.3.3 The weather and its effects: 

In areas where the hot and humid climate is down, as is the case in Southeast Asia, it 

must be is there a very different approach in building design. In such cases, the only way 

that can remove the extreme heat and humidity of the internal environment  is may be a 

rare breezes and cooling  The nature of the buildings in these areas reflect these 

requirements, with a lightweight fabric and building many of the large aperture to allow 

cooling breezes to pass through the building. (Josife, 2011) 
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1.3.4 Weather events in Oman in past: 

      Oman has faced some rain storms that affected on buildings. More extreme weather 

events in Oman are tropical storms that form in the Arabian Sea. Below is a list of 

tropical storms that have affected on Oman, including Muscat, during the 21st century: 

1. In 2002, hit a cyclonic storm in the Dhofar region of Oman. 

2. Hurricane Category 5, Juno, stormy wind and rain in the city of Muscat in 2007 

caused. 

3. In 2010, brought a Category 4 hurricane, Wit, a massive flood of Oman in early 

June. 

4. These tropical storms affected Oman, and it also damaged buildings. It 

destroyed many houses, mosques, shops, schools and hospitals. And, many 

constructions collapsed. (Salim, 2013) 

 

1.3.5 Building and construction project in Oman: 

       Building and construction projects are the market in Oman is in good health and 

safety. That is, taking into account the number of residents in the Sultanate of relatively 

large 2.8 million people living only, and the size of the building and construction, and 

infrastructure projects that have are under construction is a good development.(Tome, 

2009) 

 

    1.3.6 The Building material in Oman: 

          Construction materials are the materials used for construction purposes. Building 

materials and manufacturing industry use these materials in specific specialty trades, 

such as carpentry, insulation, plumbing, roofing work. (Riley 2004: 49) 

 

     1.3.7 The Performance requirements of building: 

          The Performance that require for building fabric that included Exclusion of 

moisture and protection from weather, Build ability, Thermal insulation and Flexibility. 

The buildings performance level depends on several factors and different emphasis on 

individual performance requirements of the state to another. These principles should 

always be happy and good, regardless of the perception of the performance of the 

building structure. (Margen, 2007) 

 



Sheikha Hamed 

 

 

- At this break down structure that shown below, it explain the performance 

that required for building structure: 

 
Figur.1 

 
 
    1.3.8 Need for this research: 

         After reviewing the data it was found that issues; of humidity and rainstorm 

problems and its effects on the construction of certain mosque buildings was not 

concluded through scientific research. Therefore, it is important to pursue the 

investigation of this matter. This report is to investigate this problem to get a solution for 

it. 

 

Moisture problems: This is especially important when discussing the problems relating 

to the moisture, such as mould, fungi, mildew, and termite. The seeds of potential 
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moisture problems exist in the rainfall and moisture during the construction process.  

Effects of rainstorms for buildings: The next issue is the effects of rainstorms on 

buildings and constructions (buildings mosque) on the damage after the rainstorm keep 

this deficiency. After rainstorm mosque buildings develop this defects and their structure 

gets damaged. 

 

These problems need to be solved by researching more information about these issues. 

This will help in founding more solutions and more answers to the problem. In this report 

of investigation the methodology used will be, interview and questionnaires. By these 

two methods, it will be easy to find the solution for these problems.   

1.4 Research methodology: 

        Survey was used to collect information and data for the purpose of collecting useful 

information for the project of constructing a mosque. The methodology contains 

interviews, surveys and other research techniques, and includes both present and 

historical information. 

 In this project for building a mosque, the method which was used was interview and 

questionnaires. Questionnaires was done through the two types of questions , 

dichotomous questions and open format questions with contractors of construction 

companies for getting good information helps for our project. Also, it was used face to 

face interview. The qualitative research of interview is to find the meanings of central 

subjects. The main job in interviewing is to understand the significance of what the 

interviewees say. The interviewee can pursue in-depth info about the issue. Interview 

may be useful as follow up to certain responses to questionnaires, e.g., to further 

investigate their responses. 

The investigation of these problems was done by analysing information from the 

interview and questions and compared with the resource books/ web site. 

 

1.5 Data Analyses  

1.5.1 Analyses questionnaire: 

The process used to collect information and data for the purpose of making useful 

information, is questionnaire was done by 30 questionnaires. 

• In first question in questionnaire that is (Does the weather Conditions effects on 

building practically mosques?) the number of employer how say (Yes) were 30 
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person and (No) one say no.  

• Hence, the number of employers how says (Yes) in this question (If we used the 

insulation of moisture for buildings. In your opinion do the moisture effects on 

building particularly mosques?) Were 17 person and 13 person was says (No).  

• However, at this question (Should not repair the mosques structure after the 

effects of rainstorm) all of them choose (Yes) and no one says (No). 

-Additions to that, at the last question in questionnaire that about opinion (Suggest some 

of building materials that can be used for construction of mosque so that to minimize the 

effect what (on the building or inside the building) due to the weather condition of 

Oman?) the 30 employers have different. 

 

Answer, such as:  

 White paint to reflect the heat. 

 Heat insulation materials resist the humidity.  

 Using Cement resist the surface. 

 Steel painted with epoxy or painted with weather proof. 

 Using natural brick on the wall. 

 

1.5.2Analysis interview: 

Interview was done for contractors and engineers in some companies their answers were 

similar. Briefly the summarizing of the interview’s answer as that:  

 What are the effects of rain storm for building? 

Briefly, If the building structure is not designed well, will cause in serious damages 

structurally to the building, for example if the concrete did not cured well and example 

wise for the material, live the water proofing system, if it’s not done very well, the water 

least issue will be harmful to the building.   

 What is the maintenance suitable for mosque after rain storm? 

By summarizing that information, the suitable maintenance for a building of mosque 

after effect by rain storm that it; should be service the slabs and the wools if it have a 

crack. Also, the wall painting should be cleaned and replace again. 

Determine the effects of moisture on the construction?  

The result, when humid air touches a cold surface, some of the wetness may leave the air, 

condense and become liquid. If this happens on a cold pane of window glass, the water 
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run down and collect on the window sill, where it may ruin the paint or rot the wood 

trim.  

What is the solution to prevent the effects of moisture on the mosque building? 

Briefly the solution it can be like; that the owner of the building should be used moisture 

insulation and water proof to avoid passes the water though the building. And doing 

maintain for building and walls every year to prevent the effects of moisture. 

 

1.6 Finding of research: 

 Climate in Oman is different from region to region, from coastal to mountains. 

This has effects on the building structure due to changing weather. 

 The weather condition has effects on the building, due to rainstorm, wind and 

moisture. This, will affect the building structure and can be avoided and the 

effect reduced by using suitable materials for buildings in Oman. 

 The suitable materials that can be used for construction in Oman are concrete 

and chemical products. Likewise, water proofing membrane, paints that prevent 

moisture action and low shrinkage materials can be used. Adding to that, 

climate/ heat resistant materials and silica resistant materials can also be used. 

 The performance requirements for building are such as, structural stability, 

durability and maintenance. In addition to that, thermal insulation, acoustic 

insulation, site condition, and design must also be considered. 

 

 

 

2. Conclusion: 

        Finally the effect of short and long – term weather condition especially mosques 

were studied in the project. Then were also discussed the weather condition and structure 

of mosques in Oman. It was concluded that the climate in the Sultanate of Oman differs 

from region to region, especially in coastal areas, and due of moisture and rainstorm 

which affect the mosques building. Also the materials should be suitable for the weather 

condition of Oman.  

 Briefly, the building should be constructed in suitable way and suitable for the weather 

condition.  Also, the owner and contractor should be used the suitable materials which is 
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suitable for weather condition of that site of building. To prevent the effects later and to 

investigate the best ways to constructed building, with respect to their design, structure 

and suitability for different weather conditions. 

3. It is recommended: 

 In this report, there are different types of useful information on the topic of the 
research. If any author wants to research about same topic, they can carry out 
future research. 

 It is recommended to read this project for complete on it, as it is an interesting 
subject. More information could not be collected due to lack of adequate time. 

 It is also recommend to study around this project because there is various and 
useful information also on this interesting topic. 

 Further, it is to work on the same topic to get deeper information on the theme 
of the project. 

 It is recommended to carry out for that research in this topic to establish more 
concrete solutions to these problems. 
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Abstracts 

The present era of rapidly developing technologies allows communications across the globe and even beyond, in 
outer space. This facilitates handling of business, banking, studying your desired courses, appearing in exams, 
buying, selling --- all without being physically present for that activity but only through a few clicks on the laptop 
or mobile. This ease of communication through technology has enhanced literacy and the ease in learning by 
providing easier and a much wider access to information thus motivating students to learn more and thereby 
increasing their self- confidence and self-esteem. 
 
Keywords: Technology; effects of technology on education; utilizing technology for educational purpose; Positive 
affects /advantages and Negative affects /disadvantages; 
 

1. Introduction 

 
Each passing day adds new enhancements, improvements and developments in technology leading to the growth of 
our knowledge too. Now each aspect of our life is connected to and dependent on technology. Technology is a 
never ending concept; a concept that we cannot survive without and we cannot imagine living without. It has 
vividly altered the way we work, learn, interact and spend our leisure time.  

Often we have an open debate over how we are affected by technology 
in our educational institutes as students. As everything has its pros and 
cons so do the vastly evolving technology and we being affected by both 
its advantages and flaws. We have a high impact of technology over us 
which we don’t even realize. Today’s students are extremely dependent 
on the great inventions of computers, laptops, tabs and internets as they 
are the main sources of not just interaction but also information e.g.  
online searches, online lecture’s, videos, notes, books, articles, using 
productivity tools, creativity tools and other researching tools. The new 
generation can now be called as digital natives instead of digital 

Figure 1 We are surrounded by 
Technology 
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immigrants. 
 
Technology integration in classrooms plays a key role. Before writing on this it’s 
important to know what this term actually means. I would prefer to quote Sun’s 
definition here that says “…… integration is the use of technology by students 
and teachers to enhance teaching and learning and to support existing curricular 
goals and objectives.” (Sun, 2000, p. 55). 
Technology proposes new methods of learning and teaching. It has had and will 
continue to have a significant impact on higher education. It’s important to know 
that IT often enhances traditional classroom instruction but does not actually 
replace it. 

 
 

1.1.  Utilization of Technology for educational purposes 

There is an extensive belief that thoughtful and universal applications of technology can help in eradication of 
many educational inequities in several areas. Technology should be a useful tool to help mentors meet the 
educational needs of the students. Technology cannot serve as a solution by itself, but must be assumed as a vital 
component in making it possible for educational organizations to meet the educational challenges. Technology can 
work as an enabler and can work to:  

1.1.1. Help shape and provide structure for material to students.  
1.1.2. Help the students, teachers and parents to interrelate anywhere and anytime.  
1.1.3. Enable and contribute in the authentication and importance of internet materials.  
1.1.4. Predominantly act as an extension and enhancer for the population who are handicapped.  
1.1.5. Offer automated translators for multi-lingual inhabitants. 
1.1.6. Ease of accessibility.  

Simple availability of technology does not guarantee that technology can effectively improve learning and teaching 
and automatically lead to enhanced achievement. Neither does providing easy access to appropriate technology 
indicate that all teachers and students can make use of it. Technology will mean little unless appropriate goals and 
objectives for its usage, structures for its applications, trained and skilled deliveries and plans for estimating its 
effectiveness are also simultaneously put in place. A report by ‘Fouts’ in 2000 indicates that technology is a 
function of at least four objectives in educational areas, which are: 

1.1.7. To teach, practice and drill using increasingly complex digital content. Here is a very common 
instance: Social media and Websites which is allowing students to  make huge researches and 
teachers to give and share the lessons schedules but also providing them with assessment data, other 
digital resources n so on. 

1.1.8. To provide simulations and real world experiences to raise intellectual thinking and extend 
learning. 

1.1.9. To work as a productivity tool using application software’s like spreadsheets, excel sheets etc. to 
manage info, to solve problems and to produce sophisticated products. 

We are taking benefits of technology in tremendous ways. I would like to share my personal experience here. In 
collaboration with my instructor we prepared an audio recording over an animation for the purpose of making the 
educational subject more enjoyable and interesting by using the latest technology. 

Figure 2 Interests towards technology 
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1.2. Positive effects and advantages 

The substantial development of technology has its positive effects on education  
 

1.2.1. Classes become more dynamic between teachers and students as student can acquire the required 
information through technology and not only from class lessons. 

1.2.2. This improves Students’ communication with their teachers as they are better informed.  
1.2.3. Ease in teaching.  
1.2.4. Protecting the environment.  
1.2.5. Also making the education enjoyable.  
 

1.3. Negative effects and disadvantages  

Excess technology usage can trigger 
serious diseases as well.  

1.3.1. Extreme usage of 
electronic devices is 
weakening people’s 
memory. Students better 
at remember where to 
look for information 
rather than remembering 
the information itself. 

1.3.2. Students spend time with 
gadgets, consequently 
less time with family 
causing loss of tight 
contacts with close 
relations and real friends. 

1.3.3. Students seem to have substantial problems with 
writing complete sentences or spelling words 
because of the frequent usage of text messages. 

1.3.4. Health problems caused by modern technology, especially among teenagers, are a serious concern. 
1.3.5. Addiction to technology has also made people lazy and in-door active; that is, people have begun to 

pay less attention to walking and more to sitting, listening, and playing games. 
1.3.6. Using laptops by keeping them on your Lap may cause severe skin burn which may lead to some 

serious ailment. Shown is the figure (figure 2) to demonstrate the side effect.  
 

1.4. Conclusion 

The new generation of students and teachers are members of the digital generation and aware of its usage, And not 
new to it, that is, digital migrants. Use of Technology provides us with numerous advantages .What is important to 
be careful is to understand its advantages and proper balanced application while not ignoring its many 

Figure 3 Extreme heat of laptop resulted in skin 
burn 
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disadvantages also. 
This article also demonstrates technology can also be a source of productive information and understanding in 
education while understanding the negative effects in mind while maximizing its advantages. 
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Appendix A. Questionnaire & Feedback 

A.1. Feedback: 

 
 

 
 

20%

60%

20%

1. Being benifited from the Internet technology ,what sites do 
you visit the most?

Educational Sites Social Sites Instant Message

30%

50%

20%

0% 0%

2. Technology is motivational and has enhanced the 
student’s skills and their self-esteems? 

Agree Strongly Agree Neutral Disagree Strongly Disagree
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A.2.  Questionnaire 

 
QUESTIONNAIRE 

Note: This questionnaire has been conducted merely to observe and analyze the effect of technology over the 
education now days.  
Please put a Tick  in the box for your selected answer. 
Gender     Current status  
 Male     student 
 Female    Ex-student 
 

1. Are you using/have you been using; the technology as a student for educational purposes? 
 Yes      No 
 

2. How often do you visit educational sites over internet technology? 
 Often      Seldom 
 

3. Being benefited from internet technology, what sites do you visit the most? 
 Educational     Social 
 Instant Messaging 
 

4. Which technology do  you use the most to work on 
 Laptop     Computer 
 Tabs      Cell Phones 
  
a. What is the reason adjacent for its usage? 

 Easy to use    Portable 
 More convenient 
 

50%
30%

20% 0% 0%

3. What do you think about the type of impact from the use of 
technology has drawn over the students educational life style?

Positive Very Positive Neutral Negative Very Negative
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5. What do you believe the invention of social networking technology is, 

 Is it …………? 
 Helpful     Magnificent if used for limited time 
 Great innovation    Merely consumption of time 
 

6. Technology is motivational and has enhanced the student’s skills and their self-esteems? 
 Agree      Strongly Agree 
 Neutral     Disagree 
 Strongly Disagree 
 

7. What do you think about what type of impact from the use of technology has drawn over the students 
educational life style? 
 
 Positive     Very Positive 
 Neutral     Negative 
 Very Negative 
 

8. How do you rate the effect of technology over the education? 
 
 Good      Very Good 
 Neutral      Bad 
 Very Bad  
 

9. What are your opinion/recommendations about the technology used in educational organizations? 

____________________________________________________________________________ 
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Abstracts 

Telecommunication technology has revolutionized the way we communicate and interact. The number of mobile phone users 

has grown exponentially over the years. Mobiles are being used for almost every purpose of business, education, healthcare, 

government, etc. Apart from being a communication device, now a phone has become an integral part of our daily lives and 

businesses.  Especially with the emergence of smart phones and mobile application, the use of mobile applications in business 

has become essential. Technological advances and easy availability of smart phones has opened new customer bases for 

businesses across the world. Mobile commerce, mobile marketing etc are influencing thousands of businesses worldwide. The 

focused market has facilitated different mobile marketing models for different types of businesses. In this paper, an extensive 

study on the use of mobile applications in business as well as different models of mobile marketing are reviewed in detail. 

 

Keywords:Mobile commerce, mobile  technology, business environment, E-commerce; 

1. INTRODUCTION 

Internet and commerce have accelerated the growth of several businesses from different industries for last few 

decades. Other than accelerating existing business processes, these information and communication technologies 

have given birth of new era of business. One example is the online shopping of goods which has boomed in the 

latter half of the past decade. These technologies helped businesses to go over ‘click and motor’ businesses, from 

their ‘brick and motor’ business models. (Head, 2009) 

Evolutions of mobile technologies have raised the platforms like Smartphone and more recently android and iOS 

based phones. These mobile phones are applications (Apps) oriented resulting in businesses utilizing these 

application oriented (Lee, 2012) phones for their mobile commerce and mobile marketing activities.  

There are new types of business marketing models are being used by different kind of businesses. People do not 

need to have web browser and visit some ecommerce business website to shop online. Rather, businesses are 

providing all ecommerce facilities within dedicated applications (May, 2001). By definition, a mobile application is 

specially designed and developed software intended to run on mobile devices. Mobile applications are highly 

platform dependent. (McWherter & Gowell, 2012) 

In this paper, the key area of the study is to ponder over the effects and effectiveness of mobile applications in the 

world of business and to study the models of implementation to attain a positive impact in productivity and growth 

for the business. The problem will dwell into the need for mobile applications in business and then unfold to study 

some models in the field of marketing and research concluding on the effect on productivity (Chen & Skelton, 
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2005). At the end, a critical discussion on how mobile application can help bring revenue to the business is 

conducted. 

2. MOBILE APPLICATION OVERVIEW 

In today’s industry, people are always on the go, hence it became very critical to make the business and market 

move with them towards ensuring 24/7 availability. Currently, businesses can make information available 

anywhere, anytime, and on any platform to staff and customers via mobile apps (Roma, 2010). Therefore, mobile 

applications became the key for business owners, whether they want to market their services and products or to 

simply run their business. 

It has been calculated that currently almost four billions of mobile phones are used in the world and one billion of 

them are Smartphone that are able to exchange data and surf the internet to connect people around the world and 

facilitate business. Smart phones can have major impact on productivity of companies and their staffs as they helps 

in enhancing the business process through offering staffs and customers with access to application using their own 

mobile devices (Peter, 2009). Virtually, today’s applications must be designed with mobility in mind, providing the 

required functionality on a small touch screen. The following figure shows the increased usage of mobile apps in 

2010 and 2011; 

   

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1(Lee, 2012) 

The next figure gives a look at the number of mobile application users in the top ten apps user’s countries. 

  

 

 

 

 
                                           Fig. 2 (Nilson, 2011) 

 

 

 

 

 

3. SMARTPHONE SALES IN THE LAST FIVE 
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YEARS  

As mentioned in (Statista, 2015), Smartphone sales in the last few years boomed around the world after 

becoming a commodity that is important to people of all levels and ages. In the last five years, after a few 

manufactures competed in the global market to impose their devices and gain a footprint in this challenging market 

by increasing their market share. By the end of 2009, Samsung, Apple, KG, Lenovo, Sony, HTC, Huawei and 

Nokia developed many new models reaching to customers with innovation and quality.  In 3
rd

 Quarter 2014, only 

Samsung, Apple, LG and Huawei got significantly sizable market share. By the end of 2011 and beginning of 2012 

Samsung and Apple broadened their shares 10 times and 4 times respectively. 

In the third quarter of 2014, based on the shipments Samsung was the leading Smartphone vendors with more than 

78 million units shipped globally. This is approximately double the amount of units that were shipped by its next 

competitor, in the exact quarter Apple. Generally Samsung possessed nearly 23.8% of the world’s Smartphone 

market share in the third quarter in 2014 with a minor decrease from the start of the same year with 30.2%. In the 

third quarter of 2013, Samsung was impacting the market when it peaked a good 32.5% of all Smartphone 

shipments, shipping a sum of 85 million units.  

Apple, on the other side, was the market’s second largest vendor in terms of smart phones since it shipped nearly 

39.3 million units in the third quarter of 2014. IPhone peaked sales at the start of 2014 with more than 51 million 

units, contributing in record sales of 170 million units for the entire year. Lenovo’s impact on the vendor market of 

Smartphone increased widely from 7.9 million units shipped at the beginning of 2013 to nearly 17 million by the 

third quarter of 2014. This shows that as of third quarter of 2014, the Beijing-based company possessed 5.2% 

of Smartphone vendor market share. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                      

Fig. 3 (Statista, 2015) 

 
It is very obvious that Samsung and Apple are sitting on top of the market share globally. But, that’s not all what is taking place 

in the global Smartphone market as the operating systems that run in the phones have become a key player nowadays. The 

operating systems play a big role in customer friendliness and subsequent satisfaction through providing all the features, 

graphics, apps compatibility and user interface when using the Smartphone. 
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Fig. 4 (Statista, 2015) 

3.1. TOP SMARTPHONE VENDOR ANALYSIS 

According to (Gartner, 2014), the following are the top Smartphone vendors: 

 Samsung: Despite the fact that Samsung's shares in Smartphone market were the highest in 2013, it 

witnesses a minor decrease by 1.6% in the fourth quarter of the same year. Generally this was the result of 

saturated high end Smartphone market in developed regions. It continues to be vital for Samsung to keep 

building on its technology leadership at the high end. The company also required building more clear 

value proposition among its midrange Smartphone, pushing the right features, defining simpler user 

interface along with   seizing the opportunity of getting innovations to stand out beyond price in this 

growing segment.  

 Apple: The increased sales of iphone 5s paired with the continued demand on last version of iphone in 

emerging markets has helped the company to witness sales of almost 50.2 million smart phones by the 

end of 2013.  

 "Though, Apple's share in the Smartphone market declined in the end of 2013, but growth in sales helped 

in raising their share in the overall mobile phone market," said Mr. Gupta. "With Apple adding NTT 

DOCOMO in Japan for the first time in September 2013 and signing a deal with China Mobile during the 

quarter, we are already seeing an increased growth in the Japanese market and we should see the impact 

of the last deal in the first quarter of 2014." 

 Huawei: Sales grew by 85.3% in the end of 2013 to keep the No. 3 spot year over year. The company has 

moved rapidly to align its organization towards concentrating on global market. Huawei's overseas 

expansion delivered strong results in the end of 2013, with growth in Europe, Asia/Pacific, Middle East and Africa.  

 Lenovo: Lenovo witnessed an increase in sales in 2013 with 102.3% out of which 63.1% happened in the last quarter 

of 2013. Lenovo's Motorola acquisition from Google offered Lenovo an opportunity to expand within the Americas 
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     Table 1 Worldwide Smartphone Sales to End Users by Vendor in 4Q13 (Thousands of Units)  

Company 4Q13 Units 4Q13 market share 

(%) 

4Q12 

 Units 

4Q12 market 

Shares (%) 

Samsung 83,317.2 29.5 64,496.3 31.1 

Apple 50,224.4 17.8 43,457.4 20.9 

Huawei 16,057.1 5.7 8,666.4 4.2 

Lenovo 12,892.2 4.6 7,904.2 3.8 

LG Electronics 12,822.9 4.5 8,038.8 3.9 

Others 106,937.9 37.9 75,099.3 36.2 

Total 282,251.7 100.0 207,662.4 100.0 

 

     Table 2 Worldwide Smartphone Sales to End Users by Operating System in 2013 (Thousands of Units)  

Operating System 2013 

 Units 

2013 Market Share 

(%) 

2012 

 Units 

2012 Market Share 

(%) 

Android 758,719.9 78.4 451,621.0 66.4 

iOS 150,785.9 15.6 130,133.2 19.1 

Microsoft 30,842.9 3.2 16,940.7 2.5 

BlackBerry 18,605.9 1.9 34,210.3 5.0 

Other OS 8,821.2 0.9 47,203.0 6.9 

Total 967,775.8 100.0 680,108.2 100.0 

4. MOBILE APPLICATION- AN AID IN BUSINESS 

It has become imperative for businesses to adapt with the latest technology while mobile applications are taking 

the world by a storm and taking significant existence in this field of business. Use of mobile applications in 

business gives companies a great chance to engage with their customer channels via real time mode and social 

sharing utility (Gebauer, 2004) to collaborate with the customers in just a single application. Mobile applications 

have made customers problems appraisal simpler and interacting with them more efficient leading to raising the 

level of customer satisfaction. One of the greatest uses of apps is that customers can shop online in a friendly 

secured way with help of these applications. There has always been a great business value in creating virtual 

offices anywhere and at anytime. It is advantageous for a cost-effective marketing to raise funds, organize events, 

reinforce brand power (Lyytinen, 2001) and gain exposure to target customers. Apps presented innovative 

marketing tools for boosting brand value and enhancing customer base. Therefore, the profusion in mobile 

applications has changed the face of expectations for customers. 

According to (Fegian, 2011) the following explain in details how mobile applications can be used to solve business 

problems; 
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 Creating Virtual offices: Regardless of the physical locations of people, they can connect to each other if 

they have smart phone. Virtual offices offer instant respond and easy access to multiple software 

applications including client relationship management software, invoicing, time tracking, project 

management software and much more.   

 Cost effective marketing: Announcing for your event, products and services can be very costly. Lately, 

organizations started to develop applications specially geared to specific segment of business people with 

their corporate funder’s sponsorship. The funders collect advertising opportunities to support their brands 

as well as increasing product exposure to larger segments. 

 New software platforms: The boundaries of smart phone abilities are expanding due to continued 

advancements in mobile technology. Each sector in the industry has its own software which highly 

supports the sector’s respective market. Unlike in the previous decades when software companies were 

limited to build for Mac or PC resulting in large budgetary expenses, nowadays markets entered a new 

stage of being able to expand for smart phones. 

5. MOBILE APPLICATION MODELS 

For the realm of marketing or generating revenue, there can be various innovative models for inclusion of mobile 

applications in marketing, technology and other fields. It is important to know about the problem domain of the 

company and the type of application needed to elevate profits. Free applications with in-app advertisements are an 

effective model that attracts users and is lucrative for a huge profit. This was showcased by Facebook app. 

Freemium is another gated feature in which there are charges for premium features with the goal to engage users 

and make them willing to pay for additional options. Angry Birds Game is a good example for such a business 

model. There is a model for paid applications which are innovative, user friendly and have an excellent interface 

(May, 2001). However, this may hinder a large number of customer bases due to its cost. Another app monetizing 

strategy is in-app purchases that involve selling of some features or services including physical or virtual goods. 

This is a very well utilized model for ecommerce brands and provides flexible approach. Paywall model of 

business applications focuses on content (Leem, 2004) and prompts for a subscription and attracts the users for 

more. Sponsorship is another business model for incentivized advertisements fostering partnerships with 

advertising companies or by redeeming rewards to the users. 
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6. BUSINESS PRODUCTIVITY AND MOBILE APPLICATION 

Mobile applications have provided plethora of advantages and have uncovered untapped features of the business 

world to enhance the revenue and fostering great profit opportunities. The massive growth and refinement of 

adoption of mobile application technology have made various businesses to effectively make their firms 

recognized as a major brand in the contemporary firm. The productivity in terms of marketing, communication and 

networking are enhanced with inclusion of such services in the realm of existing business. The use of mobile 

applications are helping professionals for consumerism of IT to transform the purchases of enterprises, distribution 

of assets and consuming of mobile softwares (Lee, 2004). The enhanced productivity is a result of time saving, 

uniqueness from competitors, maintaining office productivity, cost reduction or a means of virtual collaboration 

As mentioned in (Nilson, 2014) the following list some ways for how mobile applications can help to bring 

revenue to the business; 

 Geo-Targeted Push Notifications 

In 2010, Google’s CEO Eric Schmidt expected the future of mobile applications to bring pleasant surprises to 

businesses. He said mobile devices will make all information about the world available to users at all times. 

Businesses can use Geo-targeted push notifications in many ways. For example, a restaurant can use this 

technology to send special offers to customers who had visited the restaurant recently in order to promote loyalty. 

Or, a store can make announcement for sale on certain items based on seasonal needs like umbrellas when 

customers get weather alerts on their mobile devices. Music bands can also use this technology to let people know 

which city they are visiting to perform there on order to promote ticket sales among fans of that band.  

 Additional Sales Opportunities 

Smart phones represent a great opportunity for many businesses to where shopping applications can facilitate the 

relationship between those businesses and their customers. As people tend to use their smart phones when they are 

awaiting the bus, or riding the train on their way to work or even at the airport before flying. This is the best time 

for those people to shop so they make up for the delays and waiting time in their busy life. Before smart phones 

became available, people used to read during this free time, but today, they like to get busy with their smart phones 

to read, search, and shop. 

That being said, the opportunities are being at their max for the mobile applications to reach out to customers at 

any period of free time.  Additionally, a stored password keeps a customer logged in at all times just to make a 

transaction easier.  

 Geo-Targeted Advertising 

 The classic targeted ad story goes something like this: A potential homeowner is stuck in traffic on his daily 

commute home and looks out his window to read a sign on a new housing development that says, “If you lived 

here, you’d be home by now.” (Peter, 2009) 

With a billion devices out there in use, there are endless opportunities to direct advertising toward smart phone. 

Smart advertising application can target customers based on their geographic location and customize 

advertisements accordingly. Also, to make it easier, those applications can advertize directly on a map, where the 

customer can get direction very easily. 

 Dynamic Offers 

Groupon is now on top of the mobile application of what is called just-in-time offers. In order to boost revenue, 
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businesses utilize data through Geo-tracking to deliver advertisements as the art applications calculate are needed 

by customers. 

As an example, a Cinema or a restaurant can have some commercially dead times where there is not much 

business. Groupon is geared to push special offers for those businesses at those slow down times when a customer 

happens to be in the area where the business is located. 

7. MOBILE APPS IN TOP COMPANIES 

According to a statistic conducted by Statista, in 2009, worldwide mobile app downloads amounted to approximately 2.52 

billion and are expected to reach 268.69 billion in 2017. In 2010, earnings of mobile apps providers amounted to 6.8 billion 

U.S. dollars 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 (Statista, 2015) 
It is known that not all well established large companies are innovative and technology savvy.  Anyhow, so many smaller and 

not very well known companies use technology that can enable them beat bigger competitors by utilizing technology and 

introducing mobile apps that developed along with the spreading of smart phones that went into the pockets of millions of 

people.                                                                                                                                                                                                

There are also a few considerably large companies that are admired for employing resources and taking risks in mobile apps. 

Here are a few of those large reputable companies that have made success in mobile technology and are ranked at the top 

innovators for the challenging mobile technology. 

 Geico: an American insurance company was founded in 1936.  Although being a very old company, they 

have stayed fairly up to date with technology, as illustrated by their marketing campaigns Gecko, as well 

one of the most helpful iPhone apps. which was very well crafted to help their customers manage their 

policies for auto or home insurance. I won’t act as if that Geico’s iPhone app is entertaining, still it’s 

certainly helpful. In case you lost your insurance card, the mobile app helps to display it digitally on the 

screen of your smartphone. If you’ve gotten into an accident, it provides a detailed guide for managing it 

correctly. If your car is out of gas, broken, stranded, or if you have just locked your keys inside, it help to 

guide you to the closest gas auto shop, locksmith or station to get you back on the road.     

 Starbucks: It occasionally appears like there’s a Starbucks everywhere, however when you try to find one, 

they are not as easy as you think. The mobile app of Starbucks has a store locator; however it also contain 

other  surprising array features which make it more better than the we-made-a-basic-app-because-we-felt-

like-we-had-to approaches of most large companies.  (North, 2012). Starbucks customers can use the 

“Drink Builder” feature in this app to help them find their way to pick their preference of the wide and 

rather confusing verity of options the Starbucks offer.  Customers can use the app to load Starbucks credit 

http://www.statista.com/statistics/266488/forecast-of-mobile-app-downloads/
http://www.statista.com/statistics/76688/earnings-forecast-for-mobile-apps-providers-until-2013/
http://itunes.apple.com/us/app/geico-app/id331763096?mt=8
http://www.sitepoint.com/five-fortune-500-companies-with-superb-mobile-apps/
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so the customer can purchase drinks for themselves or others electronically or through social media like 

Facebook. These features add such a great experience that makes sense for the customers side by side 

with the ability to locate a nearby Starbucks wherever they happen to be. 

 Whole Foods Market, Inc.: Here is the biggest organic and natural food supermarket chain in the world. 

Instead of just introducing a mobile app that helps customers locate a store and offer some promotions 

and coupons with special deals and discounts, they developed a couple of apps solely designed for the 

customers. One of those free apps is “Whole Foods Market Recipes” that simply offers useful information 

to customers ranging from recipes to health advice to cooking tips. The other app is called “Whole Foods 

Market Mission” that avails health advice and highlights great incentives of healthy eating that 

enlightening to users of this app. The two apps made Whole Foods Market appear as friendly and simple 

as one’s neighbourhood grocery store despite the fact that Whole Foods Market is on the industry giants.  

8. REVENUE OF MOBILE APPS COMPANIES 

In (ICTC, 2014) recent studies have shown that United state is in the top when comes to the mobile applications  

revenue with almost 1.7x growth in the past year, meanwhile Japan as well as South Korea are growing in higher 

multiples with respectively 2.2x & 2.3. India on the other side has witness growth triple, despite of the low starting 

point; furthermore a jump in app revenue should be seen in the next years 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 6 (ICTC, 2014) 

9. CONCLUSION 

In this paper, the main topic of discussion is the use of mobile applications in businesses. The objectives of the 

study and the context of the topic have been discussed in the introductory part. The outlines of the next parts of the 

paper have been also discussed in that section. In this research, the use of mobile applications in businesses, the 

benefits of the same, have been discussed along with statistics on the usage of mobile applications and web 

browsing for businesses, ecommerce etc.., market researchers from Gartner etc. The statistics clearly shows that, 

during last few years, the usage of web browsing has been reduced by increased use of mobile applications. There 

have been use of various other statistics and market researches that clearly show that mobile application have 
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better prospective in businesses. These can be used for virtual offices, cost effective marketing, new software 

platform etc. There are various mobile application models that can increase productivity of the business. Finally, 

how top companies are using mobile applications in their business that have been shown as case studies. In this list 

of case studies there are companies like Starbucks, Geico, Whole Food markets Inc. etc.  

It can be concluded that inclusion of mobile applications in the world of business have led to tremendous success 

and innovation by increasing productivity, reducing dependability and fostering flexibility. Different industries and 

businesses are embracing this new opportunity and increasing their revenues. There are various mobile service 

provider, manufacturers and operating system platforms. These have opened up more number of possibilities to the 

business. Instead of using one mobile application channel, now they can use several channels. Also, it helps to 

widen the reach of prospective customers. 

In today industry, companies need to consider mobile applications as key to develop their business and gain more 

sales and advertising in cheap prices. This will improve the customer experience and help in attracting and 

attaining the current company’s customers. In addition, mobile application can help the customers as well, as they 

can get access to the inventory products; receive notifications of special offers or launches and much more. 
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Abstracts 

This study focuses on the current topography of the information technology infrastructure in the global 

business environment. With the development of  advanced technologies that will aid businesses in streamlining its 

operation, management, accounting, and other operations, it is necessary to understand how the global business 

environment is changed. This study will gather relevant information on the ICT adoption of organizations within 

Oman as an overview on how Oman works toward global competitiveness. With data gathered from past studies 

and the survey conducted on the strength of ICT in Oman's business environment, recommendations could be 

made to ensure that Oman will be able to compete with its counterparts in the global environment.  

 This study randomly selected 50 companies in the Sultanate of Oman to understand the factors and 

hypotheses being investigated in this research. Senior managers or executives of these companies were asked to 

answer set of questions as outlined in the research objectives. Based on the results of the data extracted from 

respondents, it was found that the adoption of information technology in Oman is directly affected by the existing 

infrastructure in terms of liberalization in telecommunication, government policies, the technical and technological 

knowledge of human capital, and the cultural differences.  

 The development of the information technology infrastructure is mostly dependent on the partnership of 

both the public and private sectors. At the top of the recommendation is the full liberalization of the 

telecommunications industry to allow more players, thereby increasing competition. In the same manner, to resolve 

issues of the human capital integration, it is necessary for organizations to create comprehensive human resources 

training that will prepare human assets with the integration of IT. 

 

Keywords:information technology; Oman; financial industry; business environment 

1 INTRODUCTION 

 

Globalization has made a direct impact to the business landscape requiring creative and innovative 

applications to ensure market engagement, customer satisfaction, and a smooth flow of operation. With this 

demand of competitive business environment, new concepts, such as supply chain management, customer 

relationship management, or marketing campaign management, emerge as new systemic tools to meet the changing 

market requirement. These business tools are essential in creating reliability and flexibility in company's operation 
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allowing improved management and enhanced procedural system.  

 Recent developments of the information technology infrastructure revolutionize economies of scale and 

enterprises. Information technology (IT) is defined by Poon (1993) as the "collective term given to the most recent 

developments in the mode (electronic) and the mechanisms computers and communication technologies) used for 

the acquisition, processing analysis, storage, retrieval, dissemination and application of information." The 

infrastructure is central to the socio-economic development across the global environment. IT offers a new insight 

and foresight to the exchange of information, business transactions, the financial exchange, and other aspects of 

human and institutional sectors. In this age of globalization, where demands of integration, coordination and 

knowledge are high, IT provides a way for interdependence and interconnection. IT has become a key factor in 

evaluating the competitiveness and growth of nations and enterprises. In this regard, knowledge becomes an active 

player in operation and integration. In fact, the involvement of nations in development could be traced to the value 

that nations give to the information technology infrastructure.  

  Oman Information Technology Report 2012 by Business Monitor International (2012) revealed that the 

Omani IT market is sent to increase 6% from 2012-2016. The same report noted that while the country's economic 

activity is growing, the IT spending will not have a dramatic impact compared to the past five years prior to 2012. 

While the spending for IT seems to be small compared to regional leaders such as Saudi Arabia, BMI (2012) noted 

that the gas and oil sector would be the biggest receiver of investments in hardware, customized solutions, and 

software support. In the same manner, with the liberalization policies allowed by the government, there will be 

significant results in spending by business organizations for back-office systems and e-commerce supports. 

Through both public and private investments in IT, Oman would be able to see a better perspective in its direct IT 

infrastructure as well as on its indirect engagement with other sectors.  

 WTO (1988) noted that "the key to success lies in the quick identification of consumer needs and in 

reaching potential clients with comprehensive, personalized and up-to-date information." With the massive 

integration and globalization of consumers, it is necessary for organizations and economies to adopt 

competitiveness. The sophistication of markets and industries demand that proper consideration be given to adopt 

of advanced technologies as a way to meet the changing demands of markets and consumers. As already outlined 

earlier regarding the need of having better systemic procedures for customer relationship, supply chain, or in 

financial integration, it is important to adopt these tools to meet what WTO (1988) noted more than two decades 

ago. 

 

2 RELATED LITERATURE 
 

Information Technology – Value of Knowledge-based Business and Economic Environment  

 With the revolution of the information technology infrastructure, there is also a growth for the knowledge-

based business environment. As predicted by Hopper (1990), computer and computer-related devices have become 

part of the operational and procedural management of most business organizations leading to the change of focus 

from the economy of scale to the economy of knowledge. In this new concept of knowledge-based economy, 

innovation and creativity become central in the key of functions of knowledge production (the development and 

provision of new knowledge), knowledge transmission (the development and education of human assets), and 

knowledge transfer (for the dissemination of knowledge and to provide inputs for problem solving).  

 According to the report of the Organization for Economic Cooperation and Development, while focus on 

knowledge-based economies has been high in OECD countries, they still lack the systemic IT infrastructure 

necessary in the period of transition (OECD, 1996). OECD attributed to "serve budget constraints combined with 

the increasing marginal costs of scientific progress in certain disciplines (p.21)." While reports of the Business 

Monitor International (2012) have shown the progress of IT infrastructure in the Sultanate of Oman, there is still 

the gap on how IT should be used in the contemporary integral process of the network in the business environment, 

rather than just within the limits of its traditional usage.  

 According to Kim (2011), when the 1997 economic crisis hit the South Korea, the government relied on 

the power of the Internet infrastructure to new develop a new knowledge-based national economy that would help 
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to alleviate the conditions of the national economy. Governments throughout the global economy are actively 

engaged in the development of networks and accelerators that will help to accelerate the IT innovation (King et al., 

1994). With regards to the Korean situation, liberalization of the telecommunication industry allowed the IT 

infrastructure to gain proper landscape, thus improving the conditions of the knowledge-based economy wherein 

the transfer of knowledge is a primary and active ingredient to its success.  

Factors in the IT Development  

 The demand of information technology infrastructure in any OECD country has been studied by Hargittai 

(1999) with consideration to various factors such as existing technological infrastructure to help the IT model to 

work; human capital or resources; economic indicators; institutional legal landscape or climate or the region or 

country. In the same study of Hargittai (1999), it was found out that the technological and economic policies play 

the most significant role in the development of the IT infrastructure and the behaviour of organizations toward 

advanced technologies. In fact, studies revealed that the Internet infrastructure is most development in countries 

with better entrepreneurship behaviour and a more relaxed democratic political system (Guillen & Suarez, 2011).  

 Aside from the unreadiness of organizations, another factor to the demand of the IT infrastructure and its 

integration is the lack of technical knowledge and the problem of cultural differences (Goodman, et al., 1994).  

Goodman et al. (1994) noted that with the human capital plays a pivotal role in the development of the IT 

infrastructure. Without the technical knowledge to handle the IT infrastructure, it would be impossible for 

organizations to adopt or integrate the infrastructure into their management and operation. This lack of human 

capital's technical knowledge on how to handle the IT infrastructure has held hostage most OECD nations' 

adoption of advanced technologies into its knowledge-based economy.  

 Over the years, several studies have tried to create analytical frameworks to explain the development of 

the IT infrastructure in a nation. According to the study conducted by Bazar (1997), the penetration of the IT into 

the national economy or to the business environment is influenced by several factors such as culture, economic 

progress enjoyed by the country, policies adopted by the government resulting to regulatory barriers, language, and 

infrastructure available to build the IT networks. Furthermore, another study conducted by Wolcott, et al. (2001) 

also tried to present a comprehensive framework wherein pervasiveness, complexity of utilization, connectivity 

networks, geographical demography, organizational framework and adoption of sectors are determinants 

influencing the country's IT.  

 

2  RESEARCH METHODS 

 

This research on the demand of information technology infrastructure in Oman’s financial business 

environment uses both quantitative and qualitative research designs. There are two basic approaches to research: 

qualitative and quantitative. Quantitative research is highly structured, while qualitative research allows a more 

fluid and flexible way of dealing with information and data. This study utilizes the combination of both. The 

concept of triangulation in research is the use of multiple methods of data collection 

A survey questionnaire was prepared; this survey questionnaire followed the Likert-type scale. Survey is 

applied to research methodology as a process of collecting information or data from the population or a subset 

sample of the population.  For triangulation and further understanding of the subject, this study will make use of an 

interview. It is very important in oral narratives that the information provided by respondents is clear and are not 

ambiguous. They must be straightforward to avoid misinterpretation of data. The data in this study consisted of 

audio recordings of these interviews as well as written notes of the researcher. Once all data had been collected, the 

analysis began. 

The Statistical Package for Social Sciences (SPSS) is used to analyze information and data from close-

ended questions. Analysis is done using descriptive analysis as much as this study utilized the descriptive research 

methodology.  Descriptive statistic provides analytical and statistical summaries of the sample and the observations 

made. Summary statistics of the data will be used to provide discussions and interpretation thereof with the 

triangulation of the quantitative data generated through the survey questionnaire.  

Primarily, with the aid of the Likert-scale type of questionnaire, the analysis of this study will be 
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employing the frequency counts of the answer to understand the ordinal and nominal variables. For this purpose, 

the univariate analysis will also be employed. As much as we only want to get an overview of the current demand 

of technology in Oman, it is necessary to get the right input from respondents through the univariate analysis. The 

frequency distribution of each case will provide an overview knowledge regarding the values of the variable that 

will be tested on or are being included in the hypothesis of the study. 

Nonetheless, this study will also try to link the demand of information technology with the growth of the 

global and domestic business environment. Bivariate analysis will be utilized for this purpose. However, this will 

not be purely a statistical bivariate analysis but it will be a descriptive and observative analysis to formulate the 

link between the hypotheses being raised as declared in this study.  

 

3 RESULTS AND DISCUSSIONS 

 

Level of Competitiveness and ICT  

According to Hargittai (1999), competitiveness is defined by the adoption of long term strategies that will 

raise or boost the effectiveness and efficiency of the organization through technology and high value strategies. 

Most respondents of the study agree on the necessity of adopting information and communication technologies to 

help increase the level of competitiveness that the organization can create for itself. While results of the correlation 

analysis showed that there is no clear significant relationship between that of the technology being adopted by the 

company and the competitiveness of the organization (based on the Sig. two-tailed correlation), it should be noted 

that technology is necessary to innovate the operation and effectiveness of the organization. (Based on the Pearson 

correlation, there is a correlative significance between the two variables and that’s what will be expounded in this 

section.) 

 
  

Figure 1 Diagram of the Relationship of Competitiveness 

 

 The diagram shows the flow of competitiveness and how technology can relate to competitiveness to 

further explain the result of the study’s correlation. Based on the Pearson correlation, there is a direct relationship 

between technology and management at 0.013. In the same manner, technology also impacts the innovation 

strategy adopted by the company at 0.017.  As much as the long term strategy of any financial organization is 

based on the idea of innovation to ensure that the products and systems of the company is relevant to the needs and 

demands of the market and technology plays a big role in this innovation strategy, therefore technology plays a 

role in the competitiveness of the organization. It would be futile and unreliable to rule out the expansive role of 

technology in competitiveness if we are going to approach the value of innovation to competitiveness in the 

financial business industry.  

  

Utilization of ICT 
Based on the information provided by the Business Monitor International (2012) the IT market of Oman 

will continue to increase by 6% up to 2016. This is also a confirmation on the growth on IT spending among 

businesses within the country. The government has open Oman to information technologies and solutions that can 

help advance industries of the country toward the future demands of the market. This openness allowed 

organization to acquire technologies from other countries for their enhancement and improvement of operation. 

Correlation study suggests that openness to technologies can increase the competitiveness of the organization or 

the country in the global market.  

Based on the demographic of the study, organizations are operating in a single level or do not have 



Author name  

 

branches or units are mostly not willing to adopt ICT. Because their operation is minimal, they find it unnecessary 

to implement or adopt information technology solutions.  This attitude is the obstacle of most organization in 

improving their standing in the market. Their idea of ICT is not that broad because of the late openness of Oman to 

the same. The result is tragic as it affects the different areas of the organization and its ability to respond to the 

changing demands of the market.  

Correlations 

  innovation management costresources Omansopenness competitiveness technology 

innovation Pearson 

Correlat

ion 

1 .036 -.099   .067 -.032 .017 

Sig. (2-

tailed) 
 

.725 .328 .506 .754 .869 

N 100 100 100 100 100 100 

management Pearson 

Correlat

ion 

.036 1 -.026 .033 -.046 .013 

Sig. (2-

tailed) 

.725 
 

.794 .745 .652 .898 

N 100 100 100 100 100 100 

costresources Pearson 

Correlat

ion 

-.099 -.026 1 -.095 -.131 .061 

Sig. (2-

tailed) 

.328 .794 
 

.347 .195 .548 

N 100 100 100 100 100 100 

Omansopenn

ess 

Pearson 

Correlat

ion 

.067 .033 -.095 1 .056 .215
*
 

Sig. (2-

tailed) 

.506 .745 .347 
 

.579 .032 

N 100 100 100 100 100 100 

competitiven

ess 

Pearson 

Correlat

ion 

-.032 -.046 -.131 .056 1 -.013 

Sig. (2-

tailed) 

54 .652 .195 .579 
 

.894 

N 100 100 100 100 100 100 

technology Pearson 

Correlat

ion 

.017 .013 .061 .215
*
 -.013 1 

Sig. (2-

tailed) 

.869 .898 .548 .032 .894 
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N 100 100 100 100 100 100 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

 

Strategic Role of ICT  

This correlative study suggests two strategic roles of information and communication technologies among 

financial business organizations. Foremost, Trent & Monczka (2005) discussed thoroughly how ICT can drive 

innovation within the organization. They noted that interoperability is a context in the innovation and ICT 

relationship, which is complex at that. Without innovation, it would be hard for the organization to move forward 

in achieving its potential in the market of massive competition. Most organizations are investing on innovation 

because they see it fit the demand of the market today and the behaviour of the competition as well. Based on the 

result of the study, innovation and technology maintains positive correlation (Pearson’s).  

Innovation is an essential part of the organization because it allows opportunities for growth and 

expansion. In the global market where products are almost the same, especially in the financial industry, the next 

question is the convenience that financial organizations can provide. With technology, financial organizations can 

meet the demand for convenience by customers. Because of technology, banks are able to roll out their online 

banking system, thereby adding a new level of service or feature to their banking system. Furthermore, additional 

technology integration allows the online banking system to be migrated to the mobile communication system. In a 

sense, technology allows financial organizations to innovate processes, services and products.  

 

4 Conclusion  

 

Based on the results of the study, we have confirmed that IT plays an important role in the effectiveness 

and capabilities of organizations. Organizations are influenced by technology in a massive scale and in a wider 

expanse. It is impossible to discount the role of technology in the effectiveness and core competencies of 

organizations. Because technology is the funnel through which idea of innovation passes through, it has a special 

role in ensuring that financial organizations are able to reinvent itself and its products to meet the changing 

demands of customers which are also influenced by technology itself.  

Technology plays a role in the way management behaves. The difficulty to manage large number of units 

and people is a big problem to growing financial institutions. With the aid of technology, these activities are 

streamlined to allow ease in management and effectiveness of operation. With the advancement of technology, 

striking notes of improvement on several areas of the business environment are also made. Financial records are 

now automated thus bringing new additional feature to the traditional way organizations behave.  

Moreover, the level of IT integration and adoption is dependent on the level of investment of both public 

and private sectors. Large financial organizations are investing on various technologies that can help the 

organization to improve its own standing in the market in terms of technological factor, but small organizations 

don’t have the capability or support to invest on technologies that will strengthen their own competencies. Based 

on the study’s results, the openness of the country to the investment of ICT is providing a good ground for the 

country to move toward. Organizations are able to reap the potential of technology as the government invest in the 

same. In comparison with other countries, the level of ICT investment in Oman is still not enough for the 

integration and adoption to be integral.  

In a sense, with the capital market providing opportunities of growth for several financial business 

organizations and these companies providing almost the same services, the competitiveness level and strength 

depends on how technology can be used to improve several aspects of the organization. It is very important to 

make use of technology to improve the organization’s complex structure, thus bringing in additional competency 

for better results.  

Results of the study showed that there are still several things that should be done with regards to the 

demand for information technology infrastructure in Oman’s financial business environment. Foremost, for 

financial organizations in Oman to be able to implement ICT strategies and programs, it is important to take notice 
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of the government support. Lack of financial resources is straining financial organizations in implementing 

information technology solutions. Due to the freshness of the ICT in Oman, it is recommended that the government 

support organizations through direct capitalization or policies that will help organization to generate enough 

resources to back up their ICT adoption and integration.  
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Abstracts 

The project which is ”An integrated self balancing and obstacle avoiding robotic system”  is a small robotic system which is 

able to balance itself without falling over and without using any stability bars on its chassis and can navigate around obstacles 

to find the free path in which to proceed further. The system’s gyroscopic sensor analyzes the data and constantly adjusts the 

wheels of the robot to move forward or backward to maintain the stability, while the ultrasonic sensor helps in detecting 

obstacles along the course of the robotic vehicle and changes the path  it chooses along which it will navigate further.  

This project is designed with future transportation systems specifically, the ever increasing field of efficient personal 

transportation systems in mind which will be introduced in place of our cars which are clogging our cities and causing more 

damage to our environment. 

 

Keywords:Gyroscopic ;Ultrasonic ;Arduino  

1. Introduction 

Since the onset of globalization and rapid economic development, our cities have evolved into ultramodern 

metropolitan cities and our villages and rural areas are being turned into cities and the built up area is ever 

increasing by the minute. The amount of cars that are being bought for personal use is also increasing with a 

growing trend of families with an average member count of 4, accounting for 1 car per member. Taking into 

account this growing trend, it is inevitable that in our near future our cities and roads will be clogged up with a 

huge amount of vehicles in a way that there will be no movement and it will be impossible to go from point A to 

point B. In this context, automakers are looking for more efficient and cost effective personal transportation 

systems which are much smaller in size than current cars. We have also seen automakers trying to design 

conceptual autonomous vehicles which drive themselves without human intervention by mapping their 

surroundings and collecting data of their environment. This project tries to incorporate both the above mentioned 

ideas that is a miniaturized transport system and an obstacle avoiding system that can work together to be a 

prototype for our transportation system in the future.  

 

 

The project aims at integrating a two wheeled system and an ultrasonic sensor based system by designing a 

compact control system that can be merged into existing or future transport systems. We make use of the principle 

of inverted pendulum which comes back to the point of equilibrium by countering the applied force by thrusting 
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the chassis in the direction opposite of the applied force and balancing itself. The ultrasonic sensor sends out 

signals and receives echoes to detect obstacles in front of it and calculate the distance to the obstacles.  

 

On completion of this project, the desired outcomes will be as follows: 

 To design a system that integrates 2 separate systems to work in tandem with each other. 

 To balance the robotic system without adding any stability wheels or bars on the chassis. 

 To detect the obstacles along the systems path and change the path in order to avoid the said obstacles. 

Figure 1: Block Diagram Of System 

 

* Corresponding author. Tel.: +968-24531507; fax: +968-24446028. 

    E-mail address: chandrashekar@mec.edu.om 

 

2. Literature review 

This project developed by Sushil Garg   aims at developing a self-balancing 2 wheeled unit which is similar to a 

configuration of a cycle. Due to the robust physical structure and its small size and minimal power requirements 

the system is very stable and easy to develop. These systems are used primarily as transport systems and also 

surveillance systems. The project uses an accelerometer to measure the tilt of the robot system. A servo motor is 

used for the balancing act. The accelerometer sensor gives the microcontroller the value of tilt, in turn the 

controller sends a signal through Pulse Width Modulation signal to a H-bridge circuit in order to control the motors 

to move forward or backward thus controlling the balance of the robot. In comparison to the above mentioned 

project, my project has several improvements in design as well as functions of the project. Another improvement is 

in the function of the project, the project has ultrasonic sensors which can detect obstacles in the path the system 

moves and can change the path in such cases avoiding the said obstacles.  [1] 

In the past, scientists at Swiss Federal Institute of Technology, Switzerland have designed and developed 2 

wheeled robotic systems which is controlled by Digital Signal Processing. The system uses a linear state space 

controller to gather sensor data from IMU and motor driver to implement this system. Comparing this system with 

the planned project, the researchers have used advanced sensors and controllers for the smooth balancing of the 

project. While the project shows excellence in terms of balancing the system, the proposed system is a basic form 

of the system without any advanced hardware.   [2] 
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The system was developed by Dean Kamen who is an inventor with various system developments under his name 

commercially produced as an alternate personal transportation mode. It was marketed commercially under the 

name of “SEGWAY HT”.. This vehicle can also withstand a heavy load on top of it, in this case the person using 

the vehicle. The driver is the person responsible for navigating the system and avoiding obstacles on the chosen 

path. The system employs 5 gyros and tilt circuits to efficiently balance the system. Comparing this system with 

the planned project, we can clearly see the vehicle is developed for commercial use now. The sensors are 

multiplied for giving a better reading of the systems dynamics. The planned project moreover navigates by itself 

and avoids any obstacle on its path by changing the direction of the system.  [3] 

 

Another system developer named Steven Hassenplug developed a similar system but used a very different sensor 

for the stabilization project. In the project an Electro-Optical Proximity detector sensor is used to measure the tilt 

values of the system. Using this sensor avoids the usage of conventional accelerometer and gyroscope sensors. In 

the planned project the conventional sensors are used which reduces the complexity of the system.  [4] 

 

This robotic system has the potential to scour the maximum area of provided space. The system uses infrared 

sensors which detect the path ahead and obstacles on it. The system deviates from the original path once it detects 

any obstacle on its path. It is mainly designed to work without human intervention. The robot uses motored wheels 

to move about and uses a program that moves the system with varied degrees of freedom. In comparison with the 

above project the proposed project uses ultrasonic sensors in order to detect the obstacles on the path of the system. 

Using the ultrasonic sensor greatly increases the range of the system in detecting the objects in the path. Also the 

proposed system uses only 2 wheels to move the system than multitude of wheels and motors. The system also 

balances itself while moving along the obstacle path.  [5] 
 
This system deals with developing and building a small budget object averting system. The system also includes a 

steering element which makes sure that the system doesn’t have to halt in front of the object and can make a 

smooth change of path. The system depends on various sensors which includes IR sensor, transmitter and receiver. 

The IR sensor has an emitting LED in the transmitter which sends out IR signals and in the receiver there is a 

photodiode which detects the obstacle by the voltage drop due to the reflected beam. In comparison to the 

proposed project, the system uses different type of sensor for ranging of the obstacles. The maximum range of the 

above system is 15cm. It uses an Atmega microcontroller whereas in the proposed system uses an Arduino board. 

The system stabilizes with two wheels.  [6] 
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3. Proposed system design 

 

Figure 2: Circuit Diagram Of the System 

The Arduino gives the power to all sensors to function. The power jack or USB cable is connected onto the 

Arduino board. The Arduino powers up. It runs a serial program enabling all the pins for the I/O function for the 

sensors and motors. The VCC and GND pins are activated which power the sensor boards. The IMU then checks 

for the parameters of the system measuring the values in all axes, then it calculates tilt of the system. If there is a 

deviation from the mean point, the Arduino sends a digital signal to the motor driver which in turn sends a PWM 

to the motor, which then moves forward or backwards and corrects the deviation and brings the system to the 

equilibrium position.  [7] 

Once the system is stable, it will move from the position and the ultrasonic sensor will come into play here. The 

Arduino will constantly send digital signals to the trigger pins of the two ultrasonic sensor modules. The trigger pin 

will then send a beam of signal to the surrounding, the beam will travel until it hits an object and then it bounces 

back from it. Then it travels back to the sensor module and it is received by the echo pin. The module then 

calculates the range till the object by the time interval it takes for the signal to be transmitted and received back. 

This distance is then sent to the Arduino via the echo pin and the Arduino analyses whether the path is safe to 

continue on or whether a deviation is necessary to avoid the obstacle. This is how the proposed system works. 

The system is based on the principle of the inverted pendulum which has its center of mass above its pivot point.  

[8]This theory is often applied where a moving system is present and can shift the system horizontally. The 

inverted pendulum is said to be stable while hanging downwards, it is unstable otherwise and must be constantly 

balanced in order to remain upright, we can implement this by either employing a suitable force of torque at the 

junction or by shifting the joint sideways as part of the feedback system 

The accelerometer computes the gravity projection from the vector on the axis from sensing. The amplitude of the 

acceleration that is sensed changes with the sin of angle between horizontal plane and sensitive axis. [9] 

 

 ; where A = measured acceleration; g = Vector of earth’s gravity 

To find the pitch, roll and yaw of the system, the equations are as follows: 
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 (Pitch) 

 (Roll) 

 (Yaw) 

Velocity of Ultrasonic Waves in a medium (V) = f x  ; Where: f = Number of cycles per second is called 

frequency. = Distance covered in one cycle is wavelength 

 
 

Figure 3: Simulation Of the Obstacle Avoidance System: Simulation of obstacle avoidance using Proteus, 

the image shows the motors working depending on detection of obstacles by the ultrasonic sensor. 

 

 
 

Figure 4: Reading in Serial Monitor on Arduino: The above image shows the output from Arduino while 

the ultrasonic sensor detects the obstacles, if obstacle is detected the distance to object is shown and the 

motors change direction otherwise the motors move forward. 
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4. Conclusion 

To conclude,  this project is a very basic iteration of the function it serves to provide. A compact and easy solution 

for future transport. With the appropriate material resources and financial support even more functionality can be 

added to the project helping it to venture into different fields. It can be the stepping stone or the pathway to many 

different possibilities. 

Here we present a self-balancing and obstacle avoiding robot. It will be used to balance the chassis on two wheels 

without any support and move around without falling over. The system would additional detect obstacles in its 

path and avoid them by changing direction of the project. Originally it was two different and separate systems 

which was integrated into a single entity. 

For real time implementation, a better chassis which is more stable than the current planned model, faster motor 

with increased load capacity would be recommended. The obstacle detecting sensors can be more powerful and 

their sensing range should increase for better detection. The integration of the two systems was a major task as the 

inputs to the Arduino was to be carefully calculated before loading the circuit with sensors. Also selecting the 

Arduino over the micro controllers was another issue which consumed time in order to understand the advantage of 

the Arduino. 
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Abstracts 

A data centre is a centralized repository, either logical or physical. It is used to store, manage and spread data and 

information in any organization. Data centre is a space where organizations keep and operate the entire ICT 

infrastructure that supports their business. The servers and storage equipment run the application and services the 

organization needs (Interxion, n.d.). Data centre is very important to serve the clients with the needed services. 

Without data centres we wouldn't have an email or any social networking. It’s very important to keep these data 

centres cooled and safe. Going with virtualization is a solution to use less resources such power and cooling. It’s 

using a single physical server to install multiple servers operating system that will provide multiple services for the 

organization (Rouse, 2009). 

 

 

Keywords:data centre, virtualization, load balancing; 

1. Introduction: 
 

Establishing a data centre with virtualization using open source, the main objective of this project is to establish a 

data centre with virtualization using an open source. This dissertation provides a solution to prevent the wasting of 

resources. This will reduce the use of physical servers by implementing multi virtual servers in a single physical 

server. The high use of servers requires money, cooling and power. Moreover, the high use of power will badly 

affect the ozone layer. So in order to reduce the harmful effects of the high use of power in the environment, using 

virtualization is a good solution. Server and storage virtualization is done by using an open source. The most 

important achievement in this project is that the servers provide load balancing, scalability, availability and 

manageability. In order to provide an easy communication in any organization that this project will be 

implemented in, we need to implement a mail and instant messaging systems on the servers. 
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2. Literature review:  
 

Server virtualization is the method that is used to reduce the use of power, cooling and space by using a single 

physical server to install multiple servers operating system that will provide multiple services for the organization. 

Server virtualization is done by the use of the virtual machine monitor (VMM) that is also called hypervisor. The 

VMM is used to achieve the separation between the hardware and the operating system (Rouse, 2009). 

 

Server virtualization types: 

Virtual machine model: Each guest works on a virtual imitation of the hardware layer. Furthermore, it allows the 

guest operating system to run without modification. It also allows the administrator to create guests that use 

different operating systems. The guest does not run on the real hardware. However it requires a real computing 

resource from the host so it use a hypervisor to coordinate with the CPU. 

Para virtual machine model: In this model the VMM modifies the guest operating system code. This modification 

is called porting. Porting supports VMM so it can be utilized from the privileged system. In addition, Para virtual 

machine runs multiple operating systems such as virtual machine model. 

Virtualization at the OS level model: In this model the host runs a single OS kernel and export OS functionality to 

each guest. The guest must use the same OS. In this model all the binaries and libraries on the physical server can 

be shared, allowing the OS level to host thousands of guest at the same time (Rouse, 2009). 

 

The Para virtual machine model is used in this project that there will be a VMM installed to separate the hardware 

and the servers operation systems.  

 

There are three common types of Hypervisors type1, type2 and containers. 

Type1: Also known as “FULL” or “BARE METAL”, it runs directly on the hardware system that creates fully 

simulate instances of the hardware which it’s executed on. 

Type2: “Hosted base” It runs as a traditional operating system in the hardware, and creates a fully simulated 

instance in the hardware that is made by a traditional operating system (Friedman et al., 2011). 

 

In addition, open source applications and operating systems is used in this project. Open source refer to software 

whose source code is available to public. Open source also could be modified according to what the organization 

needs. This table shows a simple comparison between three open source hypervisors (VMM). 
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 KVM OpenVZ XEN 

Guest it support Linux and Microsoft Linux only Linux and Microsoft 

Hypervisor type  Hosted based Hosted base  Bare metal 

PV- Para 

virtualization 

Support Support Support 

Intended user Small-medium business Small-medium business Enterprise  

Table 1 comparison between hypervisors  

 Storage Virtualization: 

Partitioning the file system into separate partition is storage virtualization.  

The need of storage virtualization: “Storage Virtualization" is used to indicate the operation of dividing the 

available storage space Into “Virtual Volumes" without regard to the physical layout or topology of the actual 

storage elements (E.g. Disk Drives, RAID sub-systems etc.)” The virtual volumes are used by the operating system 

such as single physical disks. It allows managing a large amount of storage in a central location. The fast growth of 

the storage capacity and enterprise installation will require more storage; storage virtualization will enable the 

addition of the storage.  This goal can be achieved by storage virtualization. The virtual volume can be created, 

modified and deleted; it also can be extended depending on the available storage (Raidtec Corporation, n.d.). 

 

 

 

3. Methodology:  

The methodology used is PPDIOO, It stands for: Prepare, Plan, Design, Implement, Operate, Optimize. It is 

developed by cisco that defines as a continuous cycle required for the network. 

In this project PPDIOO methodology will be used to lower the cost of the network owner. Analysing all the 

requirements from the begging will also provide business agility. Furthermore, It will provide a faster respond to 

the new business technologies. In addition, PPIDOO will improve availability, stopping the work during the 

project will effect on the overall cost. The PPIDOO step will make the work goes sequent. Here are the 6 steps of 

the PPDIOO methodology (Semperboni , n.d.). 
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 Prepare: involves the determination of the requirements of the organization, make a network strategy; identify 

the technologies and a high-level architecture. Furthermore it is to create finical justification by studying the 

business requirement. What have been prepared in this project is a full information about the data centre and 

what are the new technologies implemented on it. Going with virtualization using open source is explained in 

detail in chapter 1. Furthermore full information about the technology has been written in the lecturer review. 

 Plan: this include identify the initial network requirements to based on the goals and the attachment and the 

users requirements and so on. The step of planning includes a description of the place and the evaluation of 

any existing network to know if the environment will support the proposed system. Planning will help in 

managing the tasks, responsibilities and resource required to implement changes in the network. The plan 

should align with the project scope, cost and resources. In this project the planning is started from the 

feasibility study. Gathering the project requirements either physical devices or software’s all will be discussed 

later. 

 Design: The requirements found from the planning are done as a network design. The network design is a 

detailed design that contain the business and technical requirement and must be reliable, available, scalable 

and performance. The network design is the basic thing before implementation.  

Implement: the network is build or if there is any additional components depending on the design 

specification. This step is an important step to analyses all the requirements to be easy to understand. 

Specifying the place of the servers and the other elements is very necessary.  
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 Operate: Is the final test for the design if it’s appropriate. Operation includes the maintaining the network 

health day-by-day. Monitor the fault detection, correction and performance. It’s necessary to operate if the 

design suitable to be implemented or not. This will avoid any issues in the future.  

 Optimize: Is to identify and resolve any issues before it effect on the organization work. Reactive when 

finding any issue is so important in management. In optimization we can redesign the network if there are 

many problems occur to the network. 

 

4. Approach:  

 

The xen hypervisor where the servers virtual machines will be located on is installed. After installing the Xen 

hypervisor the administrator must install the xen centre to manage, add and delete the virtual machine servers. This 

all is already implemented. In this project the main implementation that must be done is installing four XEN 

servers in four physical servers. Xen is the virtual machine monitor (VMM) that is layer between the hardware and 

the virtual machine server.  

The Domain name system (DNS) that is responsible to translate an IP as a name and the dynamic host 

configuration protocol (DHCP) that will assign IP addresses for hosts dynamically will be installed in an Ubuntu 

virtual machine in the xen server. Furthermore, the active directory will be installed as a separate virtual machine 

in the same xen server. The database server will be installed in a separate xen server, the propose of installing the 

DB server in a separate machine is because it need to utilize resources more. Additionally, in the future if require 

another DB server could be installed in the same xen server. The file and print servers will be installed in the third 

xen server. Mail, Web and instant messaging server are installed in the last xen server that will be connected to the 

firewall as a DMZ for security proposes.  

After installing all the servers, the switches, firewalls and the router will be configured. In the layer 2 switches the 

VLANs will be configured with security ports. The layer 3 switches inter-VLAN routing will be configured.  

Finally, the storage server FreeNAS is implemented and after it the GlusterFS file systems is installed.  

The design that is used in this project is referred to the hierarchical design that's provided by cisco. It is a model 

design provided by cisco it would reduce the complex problem of the network design into smaller and more 

manageable. This design contains some levels each level provides a different operation. It helps the IT designer to 

optimize software and hardware to perform specific roles. The levels are divided according to the three layers in 

the hierarchical design: Access layer, Distribution layer and the core layer (Cisco, 2003). Modular network design: 

This design is used to divide the hierarchal layers to modular areas. Each area has different physical or logical 

connectivity. This provides flexibility to the network design. Each area is called a block. The first block is the 

server farm block; this contains the servers that serve the network. Management block is the block that locates the 
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management tools such as the policy management tool.  Enterprise edge block is the service provider to the 

external resources (CCNA Discovery Learning Guide, n.d.). Using the modular network design is to add flexibility 

and scalability in the design.  

 

5. Proposed Design: 

 

Figure 1 Network design  

 

6. Conclusion:  

In conclusion, establishing a data centre with virtualization using open source, will provide a solution for a data 

centre that will use less resources and cost less. This will reduce the use of physical servers by implementing multi 

virtual servers in a single physical server. Server and storage virtualization is done by using open source. The most 

important point in this project is that the servers will provide load balancing, scalability and availability. 

In addition, it’s very important to keep the server works constantly so in this project having backup servers is 
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necessary. Simplifying communication between users by implementing mail and instant messaging servers. All the 

points above are discussed deeply in the report. 

 

 

7. Recommendation: 

Implementing this project over organization will help in reducing the high use of energy all over the environment. 

Furthermore, this project helps small organization to have a good data centre with high advantages in a lower cost. 

Virtualization with open source helps the organization to be able to manage the growth of the network without any 

issues. This project is developed for any organization that needs a very good IT infrastructure. In addition, this 

project could be improved to be in higher level. The vision of this project is to provide an IT infrastructure that will 

use a very lower power all over the world. In addition, adding a cloud infrastructure in future to this project to 

simplify for users accessing their data in any time in any place.  
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Abstract 

The definition of Disaster Recovery is "the set of activities that go into the continuation and recovering of 

engineering linked to framework that is discriminating to the fundamental working of the occasion of disasters that 

are common or conscious for an organization" (V 2013). In order to have a sustainable business outcomes, 

organization need to consider having a Business Continuity plan which includes Disaster Recovery. Every 

organization needs to have a Business Continuity Plan to sustain its operation post disasters. The business continuity 

goes beyond the boundary of organizations to include countries. Sultanate of Oman faced number of Hurricane & 

Cyclones in the previous years. This resulted in the creation of a government emergency response team. In addition, 

it also meant that organizations working within Oman are requested to re-think about their continuity plans. The 

Sultan Qaboos University is no different than other commercial organizations, and thus there is a need for the 

university to have a business continuity plan. The university is providing critical services to its students, academic 

staff, external parties and administrative SQU staff. 

In this paper, I will assume the university to have a business continuity plan. I will also assume in order to fulfill the 

different requirements of their Business Continuity Plan; they are embarking on implementing a Disaster Recovery 

Data Center outside Muscat. I will discuss the business case behind the project.  Furthermore, I will cover the 

project scope and the different phases the project needs to undertake. Also, will cover the different project 

management processes employed in this project which includes but not limited to; initiation stage, planning stage 

and the different control measures need to be in place for the project to succeed. I will also address the different 

project risks and provide some mitigation mechanisms to address them. Finally I will cover the subject of change 

and communication management and its importance to the success of the Disaster Recovery project. 

. 
Keywords: Disaster Recovery; Business Continuity; SQU 

1. Introduction 

Business Continuity planning has evolved over the past 30 years to be a structured process on how organizations can 

improve business operations following disasters (Adamou 2013).  Historically, business continuity planning was 

limited to providing business continuity in case of natural disasters only. Over the past few years the definition of 

disaster has also evolved (Phelps 2014)to include business interruptions and cyber crimes which are added to the list 

of the different disasters that organizations are facing today. In addition, there is growth of the availability of 

different technological advancement in addressing the Business Continuity needs, be it from having a containerized 

data center that are readily available to the use of Cloud Computing. Such advancement made the adoption rate of 

business continuity planning possibility with even small and medium businesses (Scarinci 2104).  

Do universities need to have a continuity planning and for what purpose? It is evident that business continuity 

planning is important for any organizations. May be commercial organizations (such as banks and stock exchanges) 

are more prone to have a business continuity plans than other non commercial organizations such as universities. 

Nevertheless, if we view the university as the main hub of the country intellectual property, then the case for 

continuity planning will be more visible. Furthermore, if we consider cyber crimes and intellectual property thefts as 

examples of disasters we need to protect against, then the need for a university to have a business continuity plan is 

no doubt a necessity. 

Although business continuity and disaster recovery is oven used interchangeably, they mean two different things. 

Business Continuity Planning is characterized as "recognizes an association's presentation to inner and outside 
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dangers and incorporates hard and delicate resources for give successful aversion and recuperation to the 

association, while keeping up preference and worth framework honesty" (Elliott 1999). On the other hand, Disaster 

Recovery includes a set of strategies and methods to empower the recuperation or continuation of basic engineering 

framework and frameworks taking after a regular or human-actuated disaster (Braunschweig n.d.). The distinction 

between the two definitions is clear. The disaster recovery will focus on the IT part of the business continuity while 

the business continuity covers more than just IT.  

In order to satisfy the need for having a disaster recovery site, many organizations are considering three different 

possibilities; build a Data Center, rent a Data Center space and host your applications, or host your application on 

the cloud. Since the Data Center hosting business is not mature in Oman, we are left with either build or the cloud 

option. Our preference is for building a Data Center within Oman as the cloud option will depend on internet 

availability and might not provide the level of resiliency required by the university. 

There are two industry practices within the Data Center construction. Either to build the data center the traditional 

way (i.e. construct a building) or to have a readymade containerized data center. There are pros and cons for each 

approach. Nevertheless, we find the containerized data center as a better option due to the following reasons 

(BREEN 2014): 

1- The manufacturing period will be less than the construction period. 

2- Since the data center will be in a container, the container can be moved around if and when is required 

3- The deployment time will be shorter 

Based on the above, the best approach is to implement a containerized data center for the university Disaster 

Recovery Site. 

2. Business Case for Disaster Recovery 

The business case of having a Disaster Recovery site goes beyond addressing the business continuity (Nicoll and 

Owens 2013). It is equally important to identify the critical business processes the university needs to have in place 

during and post disaster (Michael Wallace 2011). Furthermore, it is important for the university to understand which 

critical application is important to run as part of the continuity plan. This will help the university to classify such 

application and build high availability and disaster recovery scenarios for them. Although the IT element is only one 

part of the continuity planning, this project will focus on building a Disaster Recovery for SQU. 

 

There are number of strategic values (Mel, McKenzie and Woodruff 2011), the DR project will provide: 

1) A Framework for how IT facilities can support business continuity plan in future. This will place IT as an enabler 

to the business rather than cost center. 

2) Identifying the business processes and the associated IT application will make the business focus on what’s 

important for running the business. In addition, any changes on the business process will result in changing the IT 

application giving more feasibility to what IT should focus on. 

3) Establishing methodology for managing backup and archive. Often organizations lack visibility on what data 

should be backed up and archived. This project will help drive focus on what’s important for the continuity of the 

business. 

Although the business benefits will become much clearer in case of disasters, the above are some of those strategic 

values. 

3. Project Scope & Phases 

The main purpose of this project is to setup a Disaster Recovery site for the critical services for SQU as part of their 

business continuity plan. Since most of Disaster Recovery Sites are recommended to be outside the organization 

perimeter, the project will focus on Offsite Disaster Recovery assumption.  We will assume that the university needs 

to invest in building a new Data Center in a remote location outside Muscat. The recommendation is to have this site 

in Nizwa.  Since the new trend in DR Data Center is to be containerized, we adopted this approach in this project. 

Thus the project will have the following objectives: 

 Procure and deploy a containerised DR DC including IT infrastructure, containers, electrical, 

cooling, and management systems (building management, security and safety systems). 

 Conduct a user acceptance test to ensure full interoperability and integration between 

applications running in both DR and existing data centres. 

In order for the project to deliver the stipulated objectives, there is a need to divide the project in different phases. 



Therefore, we divided the project into 4 main phases (Project Management Guidebook 2003): 

1) Initiation Phase: The objectives of this phase are: 

 Conduct project stakeholder analysis 

 Liaise with the different departments within SQU and identify the critical services that need to run as 

part of the business continuity plan. 

 Develop a contracting and procurement strategy which will include the issuance of a tender for the 

offsite DR, the bid evaluation and the selection and award. 

2) Detailed Design Development Phase: the objective of this stage is to develop the detail design of the DR site 

and the associated facilities including Electrical, Mechanical, Civil and IT facilities. In addition, the contractor is 

expected to deliver the implementation and quality plan. 

3) Implementation Phase: The objective of this stage is to identify the different activities related to the construction 

and installation of the different equipment. The equipment is of two types; IT and Facilities related equipment. 

4) Handover Phase: The objective of this stage is to ensure the test plan is conducting for the different systems and 

critical applications within the DR DC. In addition, in this phase the project will develop the as-built documentation 

and hand them over to the team who will operate the site. 

The above phases are the overall stages anticipated to be portion of the project. The Project Management 

Methodology based on PMI Standards will be employed in this project. (Moore 2014) 

4. Project Manager Role 

The project manager can be defined as the person who looks to overall the project to ensure the implementation of 

project scope to achieve within the time and budget. He is fully supervise the projects and follow them step by step, 

in that it specifies the nature of the relationship that will govern work parties. In addition, it is responsible for the 

follow-up of financial matters and costs related to the project, it is his first and last decision to take all the decisions 

that contribute to a very large extent in controlling costs strictly and commitment to the process. 

There are some features that the project manager should possesses such as have more visibility on overall the project 

and expect the results. In addition, it must possess the necessary management skills that will work for the successful 

management of availability, along with a spirit of teamwork. The project manager should have a high and excellent 

communication skill that can create a spirit of enthusiastic in the project (successful project management 2010). 

5. Project Plan 

Based on the above phases, a high level project plan describing the different activities within the project phases is 

created. This will be the high level Work Breakdown Structure of the project, the detailed one can be found in the 

Microsoft Project Figure 1. 

 



 
 

Figure 1: DR Project Work Breakdown Structure 

 

6. Project Resources Plan 

Since this project will be executed by a contractor, the project organization will have members from SQU and the 

potential contractor. The description of the different resources required for the execution of the DR project can be 

found in appendix A. 

7. The Responsibility Assignment Matrix (RAM) 

The team of people from different divisions, functions and others sections of the business can be defined as project. 

The project manager is responsible for the venture yet this does not mean they are exclusively in charge of all the 

work included. A Responsibility Matrix is utilized to characterize who in the business organizations is in charge of 

individual work components and deliverables. Responsibilities can be allocated to lower level of tasks framing a 

matrix with WBS (Work Breakdown Structure) and the structure of the hierarchical breakdown. Every task is 

determined OBS code and WBS, the responsible of the individual, the scope of the work needed and the division 

dependable. (Responsibility assignment matrix n.d.)Appendix B shows The Responsibility Assignment Matrix 

(RAM). (R – Responsible, A – Accountable, C – Consult, I – Inform).  

8. Project Acceptance Plan 

In order for the project to be seen effective, there are number of acceptance tests need to be conducted. Although the 

Contractor will be responsible for conducting such tests, the SQU team will play an important role to ensure the 

compliance to the test plan. The test plan will include number of tests and inspections all through the course of the 

DR DC Solution deployment and implementation. For every arrangement of tests, the Contractor might give a Test 

Plan distinguishing the point by point tests to be completed, plan, methods, and test scripts and results sheets. 

(Mahmood 2012) 

 

8.1 Factory Acceptance Tests  

The objective of the Factory Acceptance test is to ensure that the container Data Center is manufactured as per the 

SQU requirements. The Contractor should show through an arrangement of manufacturing plant tests that all 

Contractor supplied supplies reach its execution determinations. This might incorporate all mechanical and electrical 

tests as per the applicable proposals or measures. It is expected that the Factory Acceptance testing to take place 

outside Oman since the manufacturer of these Data Center Containers are outside the country. 

8.2 Site Acceptance Test 

The test for site acceptance objective is to ensure that once the DC container is installed in Oman, it will meet the 

design specification as witnessed during the factory acceptance tests. This test is important since it will demonstrate 



that the DR DC is manufactured to work within the Oman environment. The Contractor might exhibit through a Site 

Acceptance Tests that all supplies introduced reaches its establishment and useful execution specifications. 

8.3 System Acceptance Tests  
There are number of networking and IT equipment was bought along the Data Center DR project. It is important to 

verify that these equipment can function and work efficiently. Following maximum placement of the DR DC 

Solution the Contractor shall clarify across System Acceptance Tests that the resolution is completely suitable for 

procedure as per SQU execution necessities, useful and non-practical details and the Detailed Design. 

8.4 Application Acceptance Tests 

Once the Data Center and IT equipment tests completed successfully, there is a need to perform application testing. 

This application testing will follow a sequence of ensuring the user is able to access these applications in the event 

of a disaster. When referring to application here, we are only referring to those applications identified as part of the 

information gathering that are considered critical in the disaster scenario.  

8.5 Disaster Scenario Drill 

It is important to conduct a dummy test of the DR DC assuming a disaster scenario is in place. This will ensure we 

test the fallback to the DR site. During this test, the main site will be down and the operation will take place from the 

DR site. 

9. Risk Management Strategy  

Risk is characterized as the "potential for the acknowledgment of undesirable negative results of an 

occasion"(Conrow 2003). There are number of risks associated with projects. Risk Management is not about 

eliminating the risk completely from the project; rather it is about managing the risk and finding mitigation 

strategies to reduce its impact. Figure 2 shows how the process of managing risks from identification stage `to track 

and control stage. Appendix C describes the potential risk events anticipated during the execution stage of the 

project and the associated mitigation strategies. 

 
Figure 2: Risk Management Process 

 

10. Monitoring and Controlling Strategy 

During the execution stage of any project, there are number of control measures that need to be in-place. Appendix 

D describes the different control measures put in place. 

11. Communication Plan 

The communication strategy describes the way communication will be handled with regards to the different 

stakeholders. The approach to be adopted to manage the information and communication requirements of the project 

and its stakeholders is described in table 1 below. (Michael Wallace 2011) 

 



Information Required Audience/Stakeholder Frequency Mode of Communication 

Project Scope and plan Project Team 
At the beginning of 

the Project 
Kick-off meeting 

Project progress and status 

Project Team Weekly 
Progress report 

Review meeting 

Project Steering Committee Weekly 
Progress report 

Review meeting as required 

Steering Group Monthly 
Progress report 

Review meeting as required 

Project highlights All 
When milestone 

achieved 
E-mail 

System Documentation 

and knowledge 

Project Team Ongoing 
Common Directory for the 

project documentation 

SQU Operations Prior to handover 

On the job knowledge transfer 

Training 

Handover document 

Table 1: Communication Requirements for Project 

12. Change Management Plan 

Change management is a wide discipline that articulates the need for managing change within organizations (Hien 

and Farshid 2013). For the objective of this project, we will not cover the full change management literature review 

and we will focus on project management related change management. Thus, the Change Management Plan for this 

project will describe how change to the project scope, cost and time will be handled during the project execution.  

The following table (table 2) describes the sequence of how change requests will be handled during this project. 

Steps Description 

Generate Change 

Request 

Any change request will need to be documented and submitted in writing to 

the project manager who will act as a Change Manger. Any change request 

will need to have the following as minimum: 

 Description of the change 

 The business case for why the change is important 

 The impact if the change is not implemented 

 The cost or time impact of the change 

Log Change Request 

Status 

The Project Administrator will ensure to log all change requests made and 

their status. The request of change status is upgraded all through the CR 

process as required. 

Evaluate & Authorize 

Change Request 

The Project steering committee will review the CR and provide steer to the 

suggested change. Either to authorize the implementation of the change if the 

change request is legitimate or to deny it. 

Implement If approved, the project manager will need to ensure to make the fundamental 

changes in accordance with do the asked for change and convey the status to 

the stakeholders. 

Table 2: Change Management Process 

 



13. Conclusion 

The DR project is an essential to the university's business continuity plan. It is apparent that DR project is 

considering the IT side of the business continuity and not the full business continuity plan. In this project, there are 

number of assumptions were used to produce the overall project plan. Those assumptions will need to be validated 

to ensure the DR project is delivered as expected. Furthermore, techniques like the network diagram and PERT 

analysis will help the project manager establish a more robust analysis of the project health. These tools are critical 

to the success of the execution activities. 

We also covered important strategies to handle the different risks associated with this project and propose mitigation 

strategies. Furthermore, we included in this paper the techniques to be used for controlling and monitoring the 

different project activities and how change requests will be handled. Finally, for the project to realize its benefits, it 

is important to conduct test plans and ensure communication to the different stakeholders are done appropriately to 

address the different needs. 
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Appendix 
Appendix A: Project Resources Description 

Responsibilities Role 

The steering committee will be the reference committee during the DR project execution activities. It 

will have regular meeting to ensure the overall governance of the project health. 
Project Steering Committee (PSC) 

The overall management of the project to ensure timely delivery within scope and allocated budget. SQU Project Manager (PM) 

The contractor will be mainly responsible for the delivery of the DR project. Contractor Representative (CR) 

Provide input with regards to the alignment between the DR DC and the Business Continuity Plan SQU Business Continuity Planner 

(BCP) 

This is a secretarial role to ensure the minutes of meetings between the project team are recorded. In 

addition, all the administrative tasks will be taken care by this role. 

Project Administration & Support 

(PAS) 

• Participate in design review meetings. 

• Provide input relating to SQU Facility Management standards. 

• Liaise with the Contractor/vendor and Project Manager for remediation of technical issues. 

SQU Facilities Team (FT) 

• Participate in design review meetings. 

• Provide input relating to SQU Electrical & Mechanical technical standards and details of 

existing Electrical & Mechanical systems. 

• Provides Technical Assurance in order to safeguard the technical quality of the project. 

• Ensures that all technical decisions are in line with SQU plans. 

• Liaise with the Contractor/vendor and Project Manager for remediation of technical issues. 

SQU Electrical & Mechanical 

Team (E&M) 

• Participate in design review meetings. 

• Provide input relating to SQU System Engineering technical standards and details of existing 

hosting infrastructure and system configuration. 

• Provides Technical Assurance in order to safeguard the technical quality of the project. 

• Ensures that all technical decisions are in line with SQU technology plans. 

• Liaise with the Contractor/vendor and Project Manager for remediation of technical issues. 

SQU System Engineer (SE) 

• Participate in design review meetings. 

• Provide input relating to SQU Data Centre technical standards. 

• Ensures that all technical decisions related to Data Centre are in line with SQU DC 

technologies. 

• Liaise with the Contractor/vendor and Project Manager for remediation of technical issues. 

SQU Data Center Specialist (DCS) 

• Participate in design review meetings. 

• Provide input relating to SQU applications, configuration, application data and usage. 

• Ensures that all technical decisions are in line with SQU application requirements. 

• Liaise with the Contractor/vendor and Project Manager for remediation of technical issues. 

SQU Applications Specialist (AS) 

• Participate in design review meetings. 

• Provide input relating to SQU Networking technical standards and details of existing network 

configuration. 

• Provide input relating to Network throughput and usage. 

• Ensures that all technical decisions are in line with SQU Network technology plans. 

• Liaise with the Contractor/vendor and Project Manager for remediation of technical issues. 

SQU Network Operation (NO) 

• Participate in design review meetings. 

• Provide input relating to connectivity between the existing Data Centre and the DR Site.  

• Provides Technical Expertise when using the different service providers such as Omantel and 

Oreedoo. 

• Liaise with the Contractor/vendor and Project Manager for remediation of technical issues. 

• Liaise with the service providers to ensure correct connectivity between the DR site and the 

SQU Campus. 

SQU Transmission Specialist (TS) 

 

 



Appendix B: The Responsibility Assignment Matrix (RAM) 

TS NO AS DCS SE E&M FT PAS BCP CR PM PSC Activity 

I I I I I I I I C A R C Plan & Manage Project 

I I I I I I I I C C C R Approve change requests 

I I I I I I I R C C A C Take Meeting Minutes 

I I I R I C I I C C A I Ensure DR DC meets the specification 

I I R I I I I I C C A C Ensure Applications run as specified 

I I I I R I I I C C A C Ensure Servers installed as specified 

I R I I I I I I C C A C Ensure Network Equipment installed as specified 

R I I I I I I I C C A C Ensure Telecom Equipment installed as specified 

I I I I I R I I C C A C Ensure M&E Equipment installed as specified 

I I I I I I R I C C A C Ensure the overall DC Facilities are managed 

 

Appendix C : Risk Identification with Mitigation Plan 

Mitigation Strategy Impact Likelihood Risk 

Ensure sponsorship is clearly identified at 

the initiation stage. 

Low Low 1. Lack of DR Project Sponsor 

Identify the different resources required 

on the project and seek their commitment 

to the execution activities up front. 

High Medium 2. Unavailability of Technical resources during 

project execution 

1) Ensure flexibility in the design to 

accommodate changes. 

2) Additional IT infrastructure to be 

ordered as required. 

3) Use of blades Technology to reduces 

the space requirements. 

High Low 3. An increase in the applications to be hosted will 

impact the sizing of the Infrastructure 

1) Allow additional time in the schedule 

to carry out the detailed design and also 

final integration and migration.  

2) Ensure necessary SQU application 

experts are available to fill the gaps in 

Contractors knowledge 

Medium High 4. Lack of knowledge of synchronization and 

replication of applications and data between DR 

and main DC locations will require detailed 

knowledge of SQU applications 

 

1) Ensure requirements are specified early 

by the DR vendor 

2) Co-ordinate closely with Facilities 

team for the delivery of services 

3) Use temporary power (generator) as a 

back-up if required 

High Medium 5. Lack of power connectivity to the DR site will 

result in delays of project 

1) Ensure requirements are specified to 

Service Provider (Omantel or Oreedoo) 

Medium Medium 6. Delays on establishing communications 

connectivity between DR and SQU will delay the 

project 



2) Co-ordinate closely with both for the 

delivery of service 

1) Quality expectations need to be set up 

front with Contractors 

2) All deliverables subject to 

acknowledgement criteria and close 

down. 

High Low 7. Poor quality in delivering the DR will impact the 

operation and Maintenance and can cause the 

Handover to be delayed 

1) Ensure design sign off process is fully 

understood 

2) Start civil work design process 

immediately (disconnect from IT design) 

Medium Low 8. Delays in the construction work will result in 

delays of the project 

 

Appendix D: Control Mechanism for the DR Project 

Control of Project Description 

Administration Framework A Project administration system will be secured to guarantee: 

• Effective choice making. 

• Effective communications within SQU and between SQU and the Contractor organisations. 

Detailed Implementation Plan Implementation plan details will be given distinguishing all the processes needed for fulfilment of the work. 

The arrangement will be upgraded all the time all through the sending stage and give an exact perspective of 

genuine and estimate consummation dates for every process. 

Deployment Resources The Contractor might guarantee that guaranteed assets are accessible to satisfy the necessities of the execution 

plan. 

Interface Coordination The Contractor might deal with two classifications of interface: 

• There will be the requirement for Contractor to interface and consent to the needs of SQU as far as 

operational necessities outsider. 

• The Contractor need to work with and/or deal with specific key vendors whom the university are 

working with such as HP, IBM and Omantel. 

Project Reporting Week after week reports will be created and incorporate as a base:  

• Key accomplishments for the most recent week and arrangements for the following week. 

• Planned, genuine and/or figure dates for key of milestones for deployment. 

• Risks and issues connected with the project with answers for overcome delays. 

• Any demand for change. 

Issue and Risk Management A risk and issue administration process might be actualized as a major aspect of this task. This will incorporate 

as a base: 

• Risk Assessment and Classification: Although there are number of risks identified as part of the initiation 

phase, it is important to continue to monitor existing and future risks as and when they appear. Such 

mechanism will ensure better controls on risks. 

Control of Change The process of change control should be actualized. This will incorporate as a base, a methodology for raising, 

ordering and recording solicitations for change and a methodology for submitting proposed changes. 
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Abstracts 

At present modern cities confront a fatal dilemma consisting in the uncertain increase of road accidents. Huge 

efforts are made to avoid the loss of people's lives, by identifying the location of accident and send the ambulance 

on time, which may be delayed due to noticeable problems of traffic jam and rush hours. This paper introduces to a 

system entitled " Intelligent system for tracking accident using GPS, GSM with smart traffic light and monitoring 

patient system " which aims to minimize the loss of human life by providing the ambulance an easy way to arrive 

at the hospitals in time and control the traffic light wirelessly, at the same time it is intended to monitor the patient 

vital parameter like heart rate, temperature in the ambulance and inform the target hospital to be well prepared to 

treat him/her.  
 

Keywords:GPS, GSM, microcontroller, sensors ; 

1. Introduction  

 
Nowadays vehicle accidents are always happening more; and the rescue activities are delayed due to the lack of 

proper information to identify the location of accident, heavy traffic to reach the location etc. This makes the 

victim prone to a more fatal and critical situation, so here the system is implementing, which can accelerate all this 

process, monitor and deliver the accident victim to hospital by controlling the ambulance and traffic lights and 

giving the ambulance location of accident by the coordinates of the location.  

1.1 Background of the Project 

Due to the recent development of population and technology, the vehicles are widely used and rapidly increase. 

Consequently road accidents are expected to increase. To save human life from the inevitable and deadly accident, 

the ambulance must find its way easily and immediately to the nearest hospital. Intelligent transportation system is 

dynamical scheme introduced to reduce the traffic jam delay, help the emergency vehicle move smoothly from the 

accident location to the hospital, and send the injured person situation from the ambulance to the hospital to prepare 

the treatment. This system is used to recognize the location of the accident through GPS system in the vehicle and 
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easily to reach the location. Every second is valuable for the ambulance and someone may lose their life if the 

ambulance arrives late at the hospital. Waiting in the traffic lights is the  main cause of the ambulance delay . So 

here another system is implementing to control the traffic lights automatically by using a Radio Frequency module 

(RF module). And the ambulance will reach the nearest hospital at the exact time to save the human life. 

 

The main objective behind the project is to: 

 

 Design and implement a system within the vehicle with micro-controller to detect accident 

 Send the message to the ambulance about the location of accident Second point 

 Make good use of economical and available technologies including RF module (radio frequency), GPS and 

GSM. 

 Control the traffic light on the way to hospital and the accident spot with RF Module to ensure the patients 

reach hospital in time.  

 Make the respective authority including hospital aware of the location of accident, their injured people using 

GPS and GSM. 

 Determine the condition of the patient inside the ambulance, and take the immediate action to treat the patient 

according to the readings of sensors.  

 

1.2 Project Limitations     

The practical implementation of the system in reality is the only concern is that all the vehicles should have a 

system made up of a push button switch which is located in the air bag , GPS and GSM module to initiate the 

process. The civil defense, ambulance under civil defense and the communication systems in the ambulance to be 

scheduled for this specific work and have to implement a scenario to maintain and execute this program. As well 

as, if there is no network in the particular area, so that the GSM module will not working properly. 

 

 

2. Literature survey 

 
Josef in his paper state that, ( joseph, 16-17 September, 2009,Seoul, Korea) “The main key to identify the appraisal 

to get the shortest way to the accident car with right Street light is called the exact position of the accident spot.  
 
Varsha Goud State that “The system start by using the sensor with the appropriate distance to use it as alarm 

system for detects the dangerous car driver”. The system that done in the work is used also the crash sensor to get 

the information during and after the accident happen. The system of the researcher also indicate the light status and 

open it if it is closed for the ambulance or choose the shortest way to the ambulance to go through it using XBEE 

system (Varsha Goud, 2, July 2012).   

 

According to (Jadhav et al. 2013)  the system that is designed and implemented can be connected to the alarm 

system of the car so when the car stolen or damaged the system send the message by GSM modem to the owner 

about the status of the car with its location. By using GPS Receiver is to identify the car  location and the distance 

between the old and new location and update the information after each 2 second from satellites. As well as,  the 

Microcontroller can  indicate the speed that the theft work on it. Also, this system can be used in accident situation 

by adding to the Air bag to indicate the situation of the accident. If the accident is very dangerous the Air Bag will 

open and the massage will send to the police as well as ambulance indicate the location. When the accident is not 

dangerous, the message will not be sent. 
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According to SONIKA1, programmed car accident identification system is used to identify the car location of the 

calamity and simply way to catch car accident location. Because in some countries the car accident can get more 

and more problems other than it simply crashes between two cars so the reaching time of the police can detect 

more problems. So time places an important role in this task.  This project has also the RF Module (XBEE) to 

control the traffic light. The use of the RF or XBEE is to indicate the situation of the traffic light and make the 

correct solution. When the traffic is on the red situation, the XBEE opens the traffic for the ambulance and closes 

the other so the ambulance can reach the hospital in the correct and exact time and save the patient's life. The 

proposal of the paper is to find the shortest path by controlling traffic signals in favor of ambulance. By this new 

system, the time lag is reduced by applying the RF technologies that controls the traffic signals. This ensures the 

reduced time lag between the accident spot and hospital(S.SONIKA1, 2, February 2014). 

 

3. System Block Diagrams  

 

 

 

 

 

 

 

 

 
           
                       
 

 

 
                                                         Fig.1 Block diagram of tracking system 
If a vehicle had an accident, the push button switch which is located in the air bag, will be on, and gives 
the electric signal to microcontroller, then the GPS modem provides latitude and longitude information 
about the vehicle location to the emergency department through GSM mode. 
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                                             Fig 2 Block diagram of smart traffic light 
When the emergency department receive the SMS message about the location of the accident, they take 

action and send an ambulance which is provided with a system including Xbee chip and microcontroller, 

whenever the ambulance reaches near the traffic lights the ambulance driver can control the traffic lights 

wirelessly and makes it green, in that case the ambulance can reach to the accident spot in time. 

 

 

 

 

 

 

 

 

 

          

 

 

 
             
 
                                            
 

 

                                              Fig.3 Block diagram of ambulance unit 

 

Whenever the ambulance reaches to the accident spot and pick up the patient, the nurse will put the 
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temperature and heart beat sensors on the patient and take the reading of these parameters wirelessly 

through Bluetooth modem to the nurse's mobile, and take the immediate action to treat the patient 

according to the readings.  

4. Proposed system design 

 

 
 

when an accident happens, the push button which is located  in the car airbag will be pushed and give that signal to 

microcontroller for additional processing, as the microcontroller receives the input to check the effect of accident, 

and the microcontroller initiates the GPS which follows the location in term of latitude and longitude, activates the 

GSM chip and sends a warning message showing the plate number of the vehicle and its owner's name to the 

emergency department in hospital. 

 

The ambulance has the latitude and the longitude of the accident location in order to head for it. In case there is a 

signal light in the way of ambulance, it has a system which contains an Xbee chip connecting wirelessly with 

another Xbee chip in the traffic light system. When the ambulance comes closer to the traffic light, its driver 

controls the traffic light according the four buttons installed in the ambulance, each button refers to a specific 

direction of the street which leads to the accident spot, when the driver presses a specific button, the 

microcontroller gives the instruction to Xbee to open the traffic light.  

When the ambulance reaches the accident spot, the patient is carried into it, his temperatures and heart beats are 

measured and monitored by sensors. The sensors signals will be given to the microcontroller which will carry 
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forward these signals as instructions to the Bluetooth modem. Consequently the Bluetooth modem will be 

connected wirelessly to the mobile application of the nurse inside the ambulance so that she can monitored the 

patient parameters like temperature and heart beat and take the specific action according to the results of these 

sensors.  

Equations 

 The microcontroller is given with the digital pulses by calculating the heart beat rate, by this formula: -  

Beats per minute = 60 × f  

When f is stand for pulse frequency 

 

The following equation is used to convert the output voltage to temperature: -  

Temperature °C =     × (100 °C/V)  

For example is 1V then the temperature is 100 °C  

So the O/P voltage varies linearly with the temperature   
    

Simulations results: -  
 
Intelligent system for tracking accident using GPS, GSM with smart traffic light and monitoring patient system is 

simulated using proteus software isis and there results are presented here.  

 

Smart traffic light simulation 

 

When the ambulance comes closer to the traffic light the ambulance driver control the traffic light and makes it 

green when it is red wirelessly by XBee chip and by four buttons installed inside the ambulance each button stand 

for specific direction of the street. 
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CONCLUSIONS  

This project draws our attention that it important to save the victims of car accidents soon as possible by the 

identifying the location of accident and sending an SMS about the location to the ambulance driver's phone number 

who can control the traffic lights in case of the traffic jam. When the patients are taken from the accident spot to 

the hospital, their heart beat and temperature are monitored by specific sensors as previously mentioned.  

The planned system integrates three generally used technologies specifically, Global System for Mobile (GSM), 

global positioning system (GPS) and Xbee technology. 

This actually is a simple, methodical, and not costly and yet very efficient way that transmits essential information 

to the ambulance driver and then other data on patient's case is carried forward to the nurse mobile phone inside 

the ambulance from the sensors. 

In this project the budget for each stage has been planned and manages. Any project has some risks to face so 

solutions for these challenges have been identified to solve these risks. 
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Abstracts 

Oman e-government initiative has the vision to transform Oman into advance status by providing more effective 

and the faster public services. Ministry of Regional Municipalities and Water Resources (MRMWR) is one of the 

ministries in Oman which has been started to improve its electronic services.  

 

The ministry started to plan for a new project in this direction. This project was to create a complete new system to 

enhance the working processes inside the ministry and to improve the provided services for the public. This project 

called The Computing System Project.  
 
MRMWR is planning to move to e-government to improve the accuracy of its information and to provide accurate 

services in shorter time to the public. In addition to that, the ministry is trying to improve the working process 

which will help to finish the transactions with a minimum time and cost. This paper is going to focus on this 

project and study and provide a plan for all the project stages. 
 

Keywords: project  management,  project scope,  Acceptance plan 

1.0 Introduction: 
 

The project management principles have been used by human since long time ago. Furthermore, it is considered 

that the modern man created some important monuments under the precepts of project management although these 

were not formalized at the time [12]. Valle et al. described that the concept of project management can be older 

than it expected [16]. 

 

The construction of the Great Wall of China, the pyramids of Egypt and the Coliseum in Rome are some old 

projects examples which represent human’s efforts that must been organized by the principals of project 
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management [16]. 

 

In the modern era several works have a huge monetary amount and thousands of force workers, which created the 

concept of project management and the needs of implementing its concepts. In addition to this, in the early 

twentieth century some institutions and entities were identified to disseminate and create methodologies and 

frameworks for project management. Some of these institutions and entities are Project Management Institute 

(PMI), International Project Management Association (IPMA) and Office of Government Commerce (OGC) [12]. 

 

According to PMI, the project management can be defined as “the application of knowledge, skills, tools and 

techniques to project activities to meet project requirements” [11]. 

 

All the ministries and government’s organizations in Oman are hastening to evolve their working processes and 

services by improving and providing electronic services and databases [2]. MRMWR is one of the ministries which 

are providing services to the Omani society in all Oman’s regions. To improve and promote the ministry’s 

services, it is started to devise a new project which called “Computing System Project”. This project aimed at 

building a new system which should be implemented in all the municipalities in Oman. This new system should 

move some working process of the municipalities from paper processes to electronic processes [9]. 

 

The decision of creation this system is taken by the top management of the ministry. The top management had 

noted the need of changing the working process and providing electronic services to the public. This project will 

assist MRMWR to conform technical developments and trends of current and future technological infrastructure 

[5]. 

 

1.1 Organization Background: 

 

Ministry of Regional Municipalities and Water Resources (MRMWR) possess many building around Oman. The 

main branch of the ministry is on Muscat and it has 9 directorates general, 44 municipalities with 46 branches 

following these municipalities in all Oman. It contains more than 100,000 employees. These characteristics make it 

one of the biggest ministries in Oman [7]. 

 

Some of the functionalities and services which are provided by MRMWR to the citizens are [8]: 

 

 Protecting public health and ensuring environmental sanitation as wells as quality control services in 

laboratories. 

 Discovering, assessing and developing water resources, and ensuring their sound management, especially 

by ensuring their judicious exploitation and consumption. 

  Preserving water resources from the exhaustion and economizing water consumption in all spheres, as 

well as coordinating with relevant authorities in water management.  

 Providing public awareness of the Ministry’s work field. And the need for public cooperation. 

 

1.2 Project Objectives: 

 

This project is planned to achieve the following objectives: 

 To accelerate the termination of the transaction to be finished after 3 minutes on maximum for each 

transaction. This will help to finish more work on the same time. This objective can be achieved by 

providing easy to use system with a qualified employees who are able to use this system. 
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 To facilitate and simplify the transactions procedures by using the new system. The visitor should but his 

transaction on one place only and receive his finished transaction from the same place. Also, the 

transaction will be moved from office to office electronically. This will reduce the effort of visitors and 

employees to finish the transactions. 

 To advance the coordination and integration between the municipalities of regions by providing electronic 

communication and working with a specific system. This will improve the receiving of needed knowledge 

by getting all the information immediately. 

 To immediate and accurate the provision of information to high decision-makers. This will help to get all 

the needed information immediately and ensure all the information are accurate and up to date. 

 To reduce the cost of provided services to the public by reducing the consumption of papers, efforts, and 

time. 

1.3Project Value: 

 

The vision of MRMWR is “Quality and Excellence in Municipal and Water Services and a Pioneer Social 

Partnership” [7]. This project will help the ministry to move closer to its vision by achieving the following: 

 

 Improving the accuracy of the ministry information: by providing a new system for the municipalities’ 
transactions, it will be easier for the management to collect information about the finished transactions or 

the transactions which still on the process. If there is a delay on any transaction, the manager will be able 

to discover the delay very easily. Also, the new system provide the management with accurate financial or 

any other reports immediately and without any efforts.  

 Improving working process: when a person comes to a municipality to finish his transaction, he needs to 

deliver the needed papers and pay the fees only. This transaction will be done on back office and when 

finished, he will get a SMS message to come and obtain his transaction. So, he does not need to transfer 

his transaction from office to office by himself. In addition to that, the movement of transactions on back 

office will be electronically. This will help provide accurate and faster service to public. 

 Providing easier process for the public to finish their transactions: the person who needs to finish his 

transaction on the municipality should deliver the needed papers and pay the fees only. When his 

transaction is finished, he will receive a SMS massage to come to the municipality to get his transactions. 

There is no need to transfer his paper from office to office. 

 Providing accurate services in shorter time to the public: The new system will help the employees to enter 

accurate information like date and numbers. Also, it will not allow the employees to enter wrong 

information if the system able to discover it. In addition to that, the transactions will be controlled by the 

manager. So, if there are any delays or mistakes, it will be easier for the manager to discover it.  

 

2.0 Project Scope: 

Rouse has defining project scope as “the part of project planning that involves determining and documenting a list 

of specific project goals, deliverables, tasks and deadlines” [15]. The project scope should deal with the work 

required to complete the project and achieve its objectives successfully [4]. The project scope for this project is as 

the following: 

 

  Project Title: Computing System Project. 

 Project Justification: Oman is moving to e-government. This project will help MRMWR to climb a step 

toward e-government. In addition to that, it will develop working process; improve the quality of services 

provided to the public and providing accurate information to top management. 

http://www.techtarget.com/contributor/Margaret-Rouse


Author name  

 

 Project Scope: This project will build a new system for the municipalities’ transactions. This system will 

include water resources, health and sanitation, technical affairs, and accounting sections only. In addition 

to that, this project will provide the municipalities with all the needed training, devices and tools to 

provide better services for the public. This project will include building of a new room for reception 

transactions. The project team will include IT department, Training Department, Technical Affairs 

Department and Municipalities Managers.  This project will be completed by 1st January 2017. 

 Project Deliverables: 

o A new system for the municipalities. 

o Technology devices (computers, Printers, Scanners, Network devices) 

o Reception Transactions Room. 

o Training for the users of the new system. 

 Project Success: The project will be determined successful if the users of the new system become more 

effective and achieve more on their work. Also, the satisfaction of the public about the municipalities’ 
services is very import to the success of the project. All their transactions should be finished quickly and 

with minimal cost, time and mistakes. 

 

3.0 Project Strategy: 

To achieve the objectives of the project and to implement and provide the best solution for the ministry, the project 

team will follow the following strategy: 

 

 Team members will create a meeting at least one time per month to update all the members information 

about the current status of the project and what should be done on the next period. 

 The development of the new system will be divided into 4 groups, water resources, health and sanitation, 

technical affairs, and accounting groups. Each group will be responsible to develop one section of the 

system. Each group will contain the programmer with some users to collect the requirements and testing 

the system. 

 System development will follow Rapid Prototyping life cycle model. This model will give the user the 

opportunity to get an idea about the new system when they see the system prototype. By this way, they 

will be able to give some ideas and information about their requirements for the system. 

 The implementation of the system will be done municipality by municipality. When the implementation 

team become sour there is no problem on the current municipality, then they will move to the next 

municipality. 

 

4.0 Deliverables: 

The new project will reflect the improvement of MRMWR to the society. This project should be executed with the 

needed infrastructures like reception transactions room, computers and printer and a high speed network. 

 

Before the implementation of the new system, this project will plan to build a new room for reception transactions. 

This room will be equipped with the needed devices like the computers, printers, devices for organizing the ranks 

of visitors, chairs and Plasma TV. 

 

This project will deliver all the needed devices to unsure the smooth processes of the new system on all the 

municipalities. Also, it will provide them with 3 types of printers (laser, Dot matrix and card printers). Moreover, 

the project will provide the municipalities will the need scanners devices to ease the working process for the 

employees. 
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In addition to that, the project will ensure the states of the internal network on each municipality and modify or 

rebuild of these network where it needed. Also, this project will deliver new network devices to improve the 

network speed on all the municipalities. These devices will include switches, routers and firewalls. Furthermore, 

the project will install a new connection line (MPLS Line) with all the municipalities with the help of Omantel 

Company. The line will be used to provide a high speed for the new system to connect with the ministry servers. 

 

The most important delivery of Computing System Project is the Computing System. This system should be 

delivered and implemented on all the municipalities. This system will cover only 4 sections which are Accountant, 

Health and Sanitation, Technical Affairs, and Water Resources only. It should improve the performance and ease 

the working process of these municipalities. 

 

5.0 Project Organizational Structure: 
 

Project organization structure facilitates the implementation and coordination of project activities. It creates a 

working milieu that encourages interaction between the project members with a minimum amount of conflict and 

disruptions [6]. The members of this project will have the following responsibilities: 

 
Table 1 Project Members Responsibilities 

 
Position Responsibilities 

Planning and Studies Manager Managing the entire project. 

Provide the needed assistance to the project team from the top management of the 

ministry. 

 

IT Manager Assist the team. 

Coordinate the team. 

Control the work of the team. 

 

Technical Affairs Manager Providing each municipality with a reception transactions room. 

Oversee the building of reception transactions room. 

 

Training Manager Providing the needed training to the users of the new system. 

 

Systems and Databases head section Building the new system. 

Giving the needed help for the users of the system after the implementation. 

 

Network Head Section Providing the needed network devices to the municipalities. 

Insure the capabilities of the internal network of each municipality. 

Coordination with Omantel to provide MPLS service to all the municipalities. 

 

Help Desk Head Section Providing the needed technology devices to the municipalities. 

 

Municipalities’ managers Assisting the team to finish their tasks on the municipalities. 
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This project will follow the matrix based structure. Matrix project will allow the functional part of the organization 

to focus on their technical competencies and allow projects to be staffed with specialists from throughout the 

organization [10]. 

6.0 Estimation Plan: 

6.1 Work breakdown structure (WBS): 

 

WBS is the counterpoint to start a project. It is used to estimate the project cost, tasks and duration. WBS gives a 

clear understanding for the members of the project team about their tasks and to track the progress of their 

assignments. During the execution process of the project, the project team could compare the result of their tasks 

with the estimation for each WBS task [1]. 

 

Figure (1) illustrate the WBS for Computing System Project. The design show that, the project’s deliverables 

which are Reception Transactions Room, Computing System, Technical devices, network and training for the users 

of the new system. In addition to that, it gives the entire tasks which must be done to achieve the deliverables. 

 

 
Figure 1 

 

6.1Time Estimation: 

 

The project was planned to star on 01/01/2015 and it should be finished on 01/01/2017. This mean the project time 

was estimated to take total of 524 days to finish. 

 

6.2 Project Budget: 

 

Precision cost estimation is very necessary for the financial management of the project. Inaccurate cost estimation 
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cause a real problems for the budget of the project [13]. The total estimate cost of Computing System Project is 

approximately 2,370,000 O.R. In addition to this cost, the project team include another 50,000 O.R as a fund for 

contingency budget. The total budget for Computing System Project will be 2420000 O.R. 

7.0 Monitoring and Controlling Strategy: 

Monitoring and controlling a project is the process of tracking, reviewing, and revising the project activities by the 

project manager in order to unsure to provide the deliverables with the project objectives [15]. The progress of 

controlling a project is done by comparing and controlling the current task with the project plan and schedule and 

taking the correct action as required.  

 

The monitoring and controlling of project process should include the following [14]: 

 Control the scope: This involve the monitoring and controlling the change requests, work performance, 

the update of documents and project plan. 

 Control costs: this includes the work process information, cost forecasts, and change requests. Earn Value 

Management is used on this process. 

 Control quality: this includes the quality measurement, verifying the deliverables, and work performance. 

 Control communications: This includes the process of ensure the communication between the 

stakeholders. The project should be sure all the communication between the stockholders is accurate and 

the meeting are critical in this process. 

 Control risks: this involves the process of forecasting some risks which could be faced by the project, how 

the team should face these risks, and the process of resist these risks. 

 Control stockholders engagement: the control the process of engage stockholder to the project. 

 

8.0 Acceptance Plan: 

Acceptance plan is the process of insuring to obtain the accepted deliverables from the project. From the beginning 

of the project, the process should be focus on the determined deliverables to reach the success of the project. The 

project must identify all the criteria of each deliverables. The review and approval of the deliverables is ongoing 

process on the project.  

 

For Computing System Project the following is defining the success factors of the project: 

 

 The new system should be easy to use for the users. 

 The new system should be fast and it should help the employees to finish the transactions faster than the 

traditional way. 

 The local network and MPLS line should be fast to get the needed information from the servers very fast. 

 Citizens should be satisfied with the new services of the municipalities. 

 All the transactions should be finished quickly and with minimal cost, time and mistakes. 

9.0 Change Management: 

In any project, there are a huge percentage of changes to come from within the project or even from outside 

sources. For this reason, it is important to have a greed process for change approval within any project. The change 

on a project must be controlled to insure that each change is agreed by the suitable authority. There are two types 

of changes [4]: 

 Request for Change (RFC): This change come from the customer or user side. Since this type of change 

comes after the original agreement, normally the project board who has the authority to approve the 

change. 
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 Off Specification: This is normally come for the supplier side. This change could include a product or 

deliverables that are mission or a product which is not meeting the requirement specifications. 

 

For Computing System Project the following steps will be followed to manage the changes on the project: 

 

 When a need of change is occur, the change should be recorded on a specific form created for this subject. 

 A complete analysis of the change should be written on the form. The analysis should include the 

following: 

 Abbreviated explanation about the change. 

 The reasons of the change. 

 The advantages of change. 

 The impact on the budget. 

 The impact on time. 

 The impact on the quality. 

 Determining the alternatives which are available to implement the change and proposing the best 

alternative. 

 Final decision: the IT manager will give the final decision for the change. However, some decision must 

be given by the manager of Planning and Studies depending on the authority which is given to IT 

manager. 

 

Table (2) shows some change management examples and the process which will be followed to control the 

changes. 

 
Table 2 Change management Examples 

 
Required change Change Analysis Form The alternatives Final Decision 

Changing the model of 

some technology devices. 

This form should provide the 

reasons of changing the specified 

model. For example the specified 

model is not exist on the market. 

Also, it should contain the impact of 

this change on the budget, delivery 

time, and on the quality. 

The alternatives models which are 

available on the market should be 

provided. Also, some comparisons 

between the models should be 

provided like cost, quality, and 

specifications. 

Form all the provided 

information the IT manager will 

be able to give the final decision 

and what is the model of the 

technology devices will chose 

depending of the quality and the 

impact of the change on the 

project. 

 

 

Changing the 

specifications of the 

reception transactions 

room on some 

municipalities. 

Changing analysis form should 

explain the reasons for the need of 

change. These reasons could be 

because of the municipality’s 

current building, or the free place 

on the municipality’s land 

Some alternative solutions should be 

provided with their effects on the 

project. Some alternatives will be 

like changing the specifications of 

the room to become suitable with the 

free land or making some changes 

on some offices inside the 

municipality and use them for as a 

reception transactions room 

From all the previous details the 

traditional affairs manger should 

be able to give his decision and 

send all these details to IT 

manager for the final decision. 

 

 

10.0 Conclusion: 
 

Project management is becoming an important concept on this era because of large projects which containing a 

huge number of workforces and require a great amount of resources. Ministry of Regional Municipalities and 

Water Resources (MRMWR) is intending to improve its working process and providing public with electronic 

services. For this reason the ministry started to plan for a new project which called Computing System Project. The 
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aim of this project is to provide the ministry with a new system which should improve the working process and the 

services which provided to the public.  The project team worked hard to create a suitable plan for this project. The 

team make all the necessary actions to create a successful project like defining all the project activates and 

estimating the needed time and resources to finish it. In addition to that, they define the project deliveries and 

created the acceptance plan for the project. The team take all the necessary action to lead the project to the success. 
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Abstracts 

The worldwide energy consumption is increasing exponentially and the non-renewable energy resources are being used in an 

enormous and unsustainable rate. These resources have started showing their depletion and will be going to end in near future. 

Since whole world will definitely going to face the expected shortage of electricity in near future, Oman will also face this issue 

due to fast depletion of oils and gases, increase in population, ecological hazards etc. Since Oman has a long coastline and 

mostly populated cities are near the sea coast, ocean energy can be an extremely promising source of energy which is available 

in abundance. There are many forms of energy exists in ocean. Among these forms, important avenues and advantages have 

been identified for ocean wave energy extraction, i.e. harnessing the wave motions and converting them into electrical energy. 

This paper attempts to give brief overview of ocean wave energy fundamentals and then reviews the existing wave energy 

converter with their topologies. Also, it highlight the need to investigate the issues related to electrical generator attached with 

the WEC for the conversion from slow rotational speed or reciprocating motion into high speed rotational motion from wave 

energy converters 

 

Keywords:Ocean energy; Wave Energy Converter (WEC); electric power generation; renewable energy. 

1. Introduction 

The worldwide energy consumption is increasing exponentially along with the environment pollution and 

energy crisis are the two most concerned problems around the world. In order to solve these problems, renewable 

energy was developed to replace part of the energy supply. Among renewable energy harvesting technologies 

which are still being investigated through various industrial and academic group, wave energy harvesting 

technology has already shown to be practical, since oceans cover almost 70% of the earth's surface [1, 2] and the 

nonrenewable energy resources are being used in an enormous and unsustainable rate. These resources have started 

showing their depletion and will be going to end in near future. According to the Kyoto protocol, a long-term 

agenda nowadays is to reduce global greenhouse emissions to half before 2050 [2]. Consequently, the main 

research thrust is to bridge the gap between demand and supply as well as that too with renewable energy 

resources, especially on the sea coastlines, as migration is likely double the population in this area by 2025. 

Renewable energy sources e.g. solar, wind and ocean energy (i.e. wave, tide and current) shows the tremendous 

capabilities in the reduction of air pollution e.g. CO2 emission. These energy sources are currently harnessing 

energy only a small amount of energy around the world [3], although they shows the great potential in future 
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energy provision. Among the popular renewable energy sources, wave energy is one of the most promising, 

persistent and enormous source of renewable energy with very less adverse impact on environment [4]. The 

important feature of wave power flow under the sea surface is about five times greater than that of wind power 

flow at the level 19.5 m above the sea surface [5]. This wave energy is not uniformly distributed round the globe 

and it majorly depends on the geographical location and time [6]. Although still in the early stages of development, 

wave energy having estimated potential somewhere between 1 and 10 TW can and will provide enough power to 

cater a substantial part of the world energy demand [7]. The main challenge in tapping the wave energy is loss of 

energy when wave advance from offshore to near shore due to bottom friction and wave breaking [8]. Another 

important issue is of the cost differences in the resource and wave energy converters (WECs): convert wave energy 

to electricity, Ocean thermal energy converter (OTEC): convert thermal energy of oceans to generate electricity 

and submarine connection to the land network. The several reviews on wave energy converter (WEC) (for 

example, [9] and its references) exist in renowned journals. These study show that many wave energy devices are 

under investigation, and only few devices have been tested at large in the oceans. To utilize the benefits of wave 

energy, the slow conversion rate (∼0.1 Hz) with random and high-force oscillatory motion has to be converted into 

useful motion to drive a generator with output quality acceptable to the utility network.  The power level output is 

directly dependent on the waves which are changing in height and period constantly. While gross average power 

levels can be predicted in advance, it is require to convert the variable input into smooth electrical output and hence 

more detailed evaluation of the complete system is necessary for robust, optimized, and efficient systems  [9]. 

Since whole world will definitely going to face the expected shortage of electricity in near future, this study is 

important especially for Oman because of: depletion of Oils and Gases, ample resources and sites available, 

ecological hazards, government incentive, abundant water, and increased financing options. Oman has a long 

coastline and mostly populated cities are near the sea coast along-with the maximum depth of the Arabian Sea is 

approximately 4652m [1]. Hence it is expected that there is huge avenue to find feasibility of wave to energy 

converters for tapping ocean energy in Oman.  

To harness the energy from wave offers unique technical challenges and due to this fact, a wide variety of WEC 

designs have been undergoing research. This paper will therefore attempt to describe the wave energy resource and 

its calculation. Then a classification of wave energy converters is provided which is followed by a discussion of the 

main projects around the world. Finally, the main generator topologies used for electricity generation are briefly 

presented. 

2. Wave energy concept 

It is well known fact that approximately 70% of the earth surface is occupied by water. The ocean contains a 

tremendous amount of energy resource, and there are number of methods for harnessing this energy. Mainly, ocean 

energy can be broadly classified into two types of energy i.e. mechanical energy from the tides and waves and 

thermal energy generated by heat of the sun. This section gives brief overview of tidal energy and wave energy 

resource only.[10, 11] 

2.1. Tidal current energy 

This type of energy is exists in ocean due to the tidal movements influenced by the rotation of the Earth. They 

are highly predictable and contain both potential energy (due to vertical sea level fluctuations) and kinetic energy 

(due to horizontal motion of water). These tidal currents are generated due to the Moon’s gravitational pull on the 

ocean. They are bi-directional and depend on geography and location. For harnessing the energy from this type is 

similar to hydroelectric and underwater wind turbine.[11] 
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2.2. Wave Energy 

Ocean waves (swells) are formed due to the transfer of sun energy to wind and then to water. Solar energy 

creates wind which blows over the ocean with high speed and this kinetic energy is transferred to the upper surface 

of the ocean and forms wave energy. The height and period of resulting waves depend greatly on the energy flux 

between the wind and the ocean surface. The important feature of wave energy relies on the fact that it can travel 

thousands of miles by losing very little energy. Furthermore, apart from the feature of being regular power source, 

they can be predicted very accurately which give added advantage over solar and wind energy. Fig. 1 shows wave 

power levels (kW/m) of wave crest which is approximately 8,000-80,000 TWh/yr or 1-10 TW of wave energy in 

the entire ocean [10], and on average, each wave crest transmits 10-50 kW/m. 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 1: Approximate global distribution of wave power (KW/m) [5] 

 

2.3. Wave Energy and Power 

The energy density of a wave is the mean energy flux crossing a vertical plane parallel to the wave crest. This 

energy and the power density are given by [12]. 
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Where,  is the water density (1000 kg/m
3
), g is gravity acceleration, A is the wave amplitude, and T is the wave 

period. The power of wave front per meter is represented as  
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and power of wave front per meter crest length is given by 
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It is interesting to note that (3) give important relation about wave power which is proportional to the wave 

height squared, square root of wavelength and wave period. Fig. 2 represents the variation of power with change 

in wave period and amplitude. 
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Fig 2: Power variation w.r.t. wave period and amplitude.[13] 

3. Wave energy converters 

Ocean waves are capable to generate a good amount of purely sustainable source of energy which can be tapped 

and converted into electricity with the help of device known as Wave energy converters (WEC). These WECs are 

designed to harness energy from off-shoreline as well as on-shore. These devices are generally categorized on the 

basis of the installation location e.g. shoreline, near shore and offshore and the mechanism of taking power out 

known as Power Take -Off (PTO) system. Therefore, WEC are generally characterized as Attenuator; Point 

absorber; Oscillating wave surge converter; Oscillating water column; Overtopping device; Submerged pressure 

differential (Fig.3).[14] 

 

                    
(a) Attenuator                                   (b) Point absorber       (c) Oscillating wave surge converter 

 

      
        (d) Oscillating water column  (e) Over-topping device      (f) Submerged pressure differential 

 
Fig.3: Types of WEC [© EMEC] 

3.1. Attenuator 

An attenuator (Fig. 4a) is a device which floating on the sea bed and works in accordance with the wave 

direction. It rides on the waves and its movements are restricted for the generation of the energy. It has a lower 

area parallel to the waves. The first commercial attenuator project in the world is PELAMIS WEC [7] which has 

been successfully installed on the northern coast of Portugal (Fig. 4). This sea snake-like device consists of 

three700-tons of carbon steel semi-submerged cylinders of diameter 3.5m joined together in series. The motion of 
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each joint is restricted by hydraulic rams driving generators which produce electricity. The power conversion in 

each 140-m long PELAMIS attenuator is about 750-kW. 

 

  

Fig.4: The PELAMIS wave energy converter [© EMEC].[15] 

3.2. Point absorber 

Point absorbers or buoy, are relatively small WEC device (Fig. 4b) having cylindrical shape with one major 

motion degree, usually up-and-down. They are generally employed near to the water surface to harvests energy in 

both directions. The existing main projects based on this technology are as follows-.  

1) CETO project (Australia) [16]. The CETO system is having a unique feature of fully submerged, pumping 

technology with the power generated onshore by a standard hydroelectric turbine system (Fig. 5a, b). The high-

pressure seawater is also used to supply a reverse osmosis desalination plant.  

2) SEAREV project (France) [17]. This WEC is a floating device which consist a heavy horizontal axis wheel 

working as a pendulum (Fig. 6) creating reference for internal gravity. The motion of electric generator is started 

by the relative motion of this pendulum wheel and hull which activates a hydraulic PTO system. This system have 

an advantages that; all the moving parts (mechanic, hydraulic, electric, components) are enclosed in a water proof 

enclosure making it unaffected from the sea action and a wheel pendulum does not have any stroke limiter 

arrangement [18]. 

 

 

 

 

 

 

 

 

 

 

         Fig.5: (a) Module of CETO project [16]   (b) Principle of CETO project 

 

 

 

 

 

 

 
 

 

            Fig. 6 (a) Module of SEAREV [17]    (b) Actual Module of SEAREV 
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3.3. Oscillating Wave Surge Converter 

The principle of this device (Fig. 4c) is to extract both the wave energy as well as particle motion energies. The 

arm of this WEC oscillates like a pendulum due to the wave motion. The OYSTER project (UK) [19] uses this 

concept to harness near shore wave energy (Fig. 7). It consist a buoyant flap attached to a seabed at around 10-m 

deep and around half a kilometer away from shore. The to and fro movement of almost submerged flap drives two 

hydraulic pistons which in turn pushes high pressure water onshore to drive a conventional hydroelectric turbine. 

The European Marine Energy Centre (EMEC) pioneered in installing the first full-scale OYSTER 1 wave power 

device in Orkney (Scotland) in 2009 and was connected to the grid in November 2009.  

 

 
 

Fig 7: The OYSTER project illustration 

3.4. Oscillating Water  Column 

Oscillating Water Columns (OWCs) (Figs. 4d and 8a) are partially submerged, hollow devices that generate 

energy due to rise and fall of waves in the ocean. It shows promising result as a renewable energy source with low 

environmental impact. It consists of two chambers, one for water and another for air. The air column is placed on the 

top of the water chamber. When water rises and falls in OWC, the air compresses and decompresses and pushes 

Power-Take-Off (PTO) system which converts the airflow into energy by using a bidirectional turbine e.g. Wells, 

Impulse,  Denniss-Auld etc. Consequently, the turbine always spins in the same direction irrespective of the airflow 

direction and generate energy continuously[20]. The OCEANLINX project (Australia) [ 2 1 ]  is based on a floating 

device using the OWC principle (Fig. 8b) in which rise and fall of piston is according to the rise and fall of the 

waves which in turn drives the turbine. Another famous project based on this technology is LIMPET project (Land 

Installed Marine Powered Energy Transformer) (U.K.) [22] which is a shoreline WEC (Fig. 8c) which is ideally placed 

to generate electricity in areas with strong wave energy. 

 

Fig. 8 (a): Oscillating water column principle      (b) The OCEANLINX  project illustration                    (c): LIMPET project principle 
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3.5. Overtopping Device 

The basic idea of this WEC is based on the famous conventional principle of generating power from traditional 

hydro power plants with the help of an offshore floating platform. The water from waves is physically captured 

and held in a reservoir above sea level and return to the sea through conventional low-head turbines which generate 

power. An overtopping device along with collectors can be used for optimizing the wave energy (Figs. 4e and 9a) 

[12].  

The WAVE DRAGON (UK) [23] project (Fig 9b) employs this concept which consists of two parabolic 

reflecting arms; a double curved overtopping ramp, a storage basin and multiple low head turbines. The reflecting 

arms direct waves onto the overtopping ramp and into the storage basin above sea level. From the basin the water 

flows through modified Kaplan-turbines and generates electricity. This WEC is having a slack mooring which can 

adjust according to the dominant wave direction.  

Since 2003, a scale-model of the WAVE DRAGON device has been installed in Denmark which is successfully 

connected to a public power grid. 

                

Fig. 9: (a) Overtopping WEC principle   (b) The WAVE DRAGON project illustration 

3.6. Submerged Pressure  

These WECs, also called Direct Drive, are typically located near shore and attached to the seabed. The motion 

of the waves causes the sea level to rise and fall above the device, inducing a pressure differential in the WEC. The 

alternating pressure can then pump fluid through a system to generate electricity.  

The ARCHIMEDES WAVE SWING (AWS) is the typical project in this case. AWS project (AWS) [24]: The 

typical configuration is shown in Figs. 4f and 10. The AWS consists of a hollow cylinder and a lid, called floater. 

The cylinder is filled with air, and is fixed on the sea bottom. The floater moves in the vertical direction. When the 

wave comes, the floater sinks because of increase of the weight of the water above, while the pressure of the air in 

the cylinder increases; when the wave trough is above the AWS, the weight of the water above decreases, and the 

floater moves up by the pressure of the air in the cylinder [18]. Energy is then extracted from the floater 

reciprocating motion. The pilot plant has been submerged in September 2004 offshore the Portugal coasts. 

 

   

Fig.10: The AWS project illustration 
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4. Role of electrical generator in wave energy generation 

In all WECs, a mechanical interface in form of hydraulic and pneumatic systems is generally used to convert the 

slow rotational speed or reciprocating motion into high speed rotational motion for connection to a conventional 

rotary electrical generator. But they lead to high cost, low efficiency and less reliability. Now-a –days due to 

advancements in permanent magnet material technologies [25], use of linear generators (direct drive) can is an 

option, which is not yet currently used in the most developed WECs [26]. The different types of linear generators 

were investigated for AWS wave energy converters [26, 27] which led to the conclusion that the permanent magnet 

generator is a good candidate for wave energy applications in terms of higher power density and efficiency. The 

use of induction generators implies a specific mechanical PTO that induces additional losses affecting the WEC 

overall efficiency. This drawback can be avoided by using a direct drive approach. However, there are still 

mechanical engineering challenges to be overcome in integrating direct drive in WEC where the major issues are 

size and weight. However, generator design and its integration with WEC are to be considered before making any 

comparison [26]. 

5. Conclusion 

The need of developing novel methodology for producing energy from non-conventional energy resources is 

crucial in the future in the perspective of carbon based fuels shortages. Oceans have a large potential in them which 

can be useful to the countries like Oman if they are tapped properly. The main advantage of ocean energy is that 

they exist round the clock and can be predicted very early with high accuracy. The brief review of the 

fundamental concepts and the main wave energy projects around the world has been presented. The ma i n  

emphasis has been g i v e n  on t h e  devices types and concepts. Moreover, it also presents the importance 

of electrical generator design topologies in the WEC design methodology.  

 

References 

[1] H. A. Kazem, (2011), "Renewable energy in Oman: status and future prospects," Renewable and 

Sustainable Energy Reviews, vol. 15, pp. 3465-3469. 

[2] M. Özger, (2011), "Prediction of ocean wave energy from meteorological variables by fuzzy logic 

modeling," Expert systems with applications, vol. 38, pp. 6269-6274. 

[3] S. Pryor and R. Barthelmie, (2010)  "Climate change impacts on wind energy: A review," Renewable and 

sustainable energy reviews, vol. 14, pp. 430-437. 

[4] G. Iglesias, M. López, R. Carballo, A. Castro, J. A. Fraguela, and P. Frigaard, (2009) "Wave energy 

potential in Galicia (NW Spain)," Renewable Energy, vol. 34, pp. 2323-2333. 

[5] J. Falnes, (2007)  "A review of wave-energy extraction," Marine Structures, vol. 20, pp. 185-201. 

[6] A. Malik, (2011) "Assessment of the potential of renewables for Brunei Darussalam," Renewable and 

Sustainable Energy Reviews, vol. 15, pp. 427-437. 

[7] N. Panicker, (1976),  "Power resource potential of ocean surface waves," in Proceedings of the wave and 

salinity gradient workshop, Newark, Delaware, USA,  pp. J1-J48. 

[8] M. Folley and T. Whittaker, (2009),  "Analysis of the nearshore wave energy resource," Renewable 

Energy, vol. 34, pp. 1709-1715. 

[9] B. Drew, A. Plummer, and M. N. Sahinkaya, (2009),  "A review of wave energy converter technology," 

Proceedings of the Institution of Mechanical Engineers, Part A: Journal of Power and Energy, vol. 223, 

pp. 887-902. 

[10] J. Cruz, (2009) Ocean Wave Energy: Current Status and Future Prespectives: Springer-Verlag Berlin 

Heidelberg. 



Author name  

 

[11] S. Ben Elghali, M. Benbouzid, and J. F. Charpentier, (2007) "Marine tidal current electric power 

generation technology: State of the art and current status," in Electric Machines & Drives Conference, 

2007. IEMDC'07. IEEE International,  pp. 1407-1412. 

[12] A. Muetze and J. Vining, (2006), "Ocean wave energy conversion-a survey," in Industry Applications 

Conference, 2006. 41st IAS Annual Meeting. Conference Record of the 2006 IEEE, pp. 1410-1417. 

[13] M. S. Lagoun, A. Benalia, and M. E. H. Benbouzid, (2010), "Ocean wave converters: State of the art and 

current status," in Energy Conference and Exhibition (EnergyCon), 2010 IEEE International, pp. 636-

641. 

[14] http://www.emec.org.uk/. (Last Access on 06-04-2015).  

[15] http://www.emec.org.uk/about-us/wave-clients/pelamis-wave-power/. (Last Access on 06-04-2015).  

[16] http://www.carnegiewave.com. (Last access on 06-04-2015).  

[17] A. Babarit, A. Clement, J. Ruer, and C. Tartivel, (2006),  "SEAREV: A fully integrated wave energy 

converter," Proceedings of the OWEMES’09. 

[18] A. Babarit, M. Guglielmi, and A. H. Clément, (2009), "Declutching control of a wave energy converter," 

Ocean Engineering, vol. 36, pp. 1015-1024. 

[19] A. Henry, K. Doherty, L. Cameron, T. Whittaker, and R. Doherty, ( 2010), "Advances in the design of the 

Oyster wave energy converter," in Marine and Offshore Renewable Energy Conf., London, UK. 

[20] D. Evans, (1978), "The oscillating water column wave-energy device," IMA Journal of Applied 

Mathematics, vol. 22, pp. 423-433. 

[21] B. Foskett and M. Oliphant, (2008), "Australia: ready for renewable investment," Renewable Energy 

Focus, vol. 9, pp. 75-77. 

[22] C. B. Boake, T. J. Whittaker, M. Folley, and H. Ellen, (2002), "Overview and initial operational 

experience of the LIMPET wave energy plant," in Proceedings of the 12th international offshore and 

polar engineering conference, pp. 26-31. 

[23] J. Tedd, (2007), "Testing, analysis and control of the wave dragon wave energy converter," Aalborg 

University, Department of Civil Engineering. 

[24] M. Prado, (2008), "Archimedes wave swing (AWS)," Ocean wave energy. Berlin: Springer, pp. 297-304. 

[25] C. Boström, "Electrical systems for wave energy conversion." 

[26] M. Mueller, H. Polinder, and N. Baker, (2007), "Current and novel electrical generator technology for 

wave energy converters," in Electric Machines & Drives Conference, 2007. IEMDC'07. IEEE 

International, pp. 1401-1406. 

[27] H. Polinder, B. C. Mecrow, A. G. Jack, P. G. Dickinson, and M. A. Mueller, (2005), "Conventional and 

TFPM linear generators for direct-drive wave energy conversion," Energy Conversion, IEEE 

Transactions on, vol. 20, pp. 260-267. 

 

http://www.emec.org.uk/
http://www.emec.org.uk/about-us/wave-clients/pelamis-wave-power/
http://www.carnegiewave.com/


Proceedings of "The 2nd MEC Student Conference 2015"  

 

ISBN:  

 

 

 

 

Proposing KM initiatives to enhance knowledge focused operation 

- An IT department   

Said Al Lazki
a
, Shyamala Srinivas

b 

a,b Middel East College, Muscat, Oman 

 

  

Abstracts 

Collaboration is the most beautiful and highest meanings of coherence between the staff, to keep up with the stream of success. 

It is the real engine for Knowledge Management driven by process and technology and controlled by people.  

This paper outlines number of issues exists in Knowledge Oasis Muscat (KOM), specifically IT department. These issues are 

mainly caused by the lack of knowledge management existence. The paper will try to highlighting some of these issues and 

clarify the solution from the KM perspective. With giving similar case as an example of success KM implementation and to 

clarify the method that the company used in this example contain the issues.   

The paper address as well the methods used for analysing IT KOM-department case and the findings. With the dependence of 

SWOT and Gap and other tools, the recommendation takes its place to direct the IT department to overcome and avoid issues 

using KM. 

 

Keywords:Knowledge Management, System thinking, System strategy, Tacit knowledge 

Introduction 

 

Knowledge becomes important in today’s business world. Organization aiming to compete in knowledge society 

must learn to manage knowledge they process ([1]Ieva Jauniškytė 2008,). Oman is not excluded from the 

revolution of world knowledge, as the knowledge is growing and developing very rapidly in every aspect of 

today’s life. 

 

What is knowledge Management (KM)? 

Before defining KM, let’s initially define the term “Knowledge”. Which is the understanding gained over 

experience and study. Today Knowledge is seen as valuable assets which need to be managed and protect similar 

to any asset exist in any organization. The value of this asset is very critical and it is drawing the line of success to 

any organization interested in this aspect. In order to take care of Knowledge we need to know how to manage it in 

a planned strategically manner and this is called “Knowledge Management”, “The explicit and systematic 

management of vital knowledge and its associated processes of creating, gathering, organizing, diffusion, use and 

exploitation, in pursuit of organizational objectives” ([2]Skyrme 2002) is the closest definition of KM. However, 

“Best KM plan is the one which closely aligned with organization strategy and objectives” ([3]English 2012) 
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What are the benefits of knowledge Management?  

“The benefit of knowledge management is to make sharing information possible and easy between team members. 

Knowledge will not be lost when someone goes on short leave, or resigns from company. In addition, whatever 

knowledge exists in these minds would be documented in the form of paper, video recode or any form that can be 

seen by others and reused when needed. This as well help newly joined employees to learn information quickly 

and save money on training them. KM help employees to do critical operation based on standard and successfully 

experienced way. 

- Protect intellectual capital 

- Focus on most valuable assets which is the human 

- Raise the culture knowledge sharing and exchange. 

- Raise the spirit of collaboration between people. 

- Quality control 

- Productivity and efficiency ([4]Martin 2003). 

Overview 

 

“There are different approaches talking about Knowledge Management most of these strategies considering the 

establishment of the strategy at the initial stage. One of these strategies is divided into two types focus or 

orientation and these types are system and Human strategy. 

1- System strategy: this strategy helps to create, store, share and use organization explicit documented 

knowledge using information technology. 

2- Human strategy: human orientation towards the knowledge management to share knowledge through 

interaction between people either by person to person or social network represented in from of group or 

team” ([5]netcoach.eu.com n.d.). 

Organization Background 

 

Knowledge Oasis Muscat (KOM) is the Sultanate of Oman’s technology park. Since it started in 2003 KOM 

committed itself to create environment which gathers entrepreneurs, small and medium sized initiatives. KOM 

Established multinational atmosphere in order to create an innovation and flourished the country from the 

technology perspective. KOM provide easy procedure and other basic services those are necessary for any business 

required when started such as offices ready with internet connection, phone service, furniture and other more. 

KOM not only considering having business opportunity however also considered to build knowledgeable human in 

the ICT sector and this is can be seen from establishing of IT colleges in same technology park and conducting 

series of seminars which is directed by professionals from different countries in the related field.  

   

KOM has achieved successful progress in the past years. However, there are some internal and external issues. 

These issues have become an obstacle which reduced the acceleration towards the goal that it had at the beginning 

of the project. The work will be focused only on KOM IT department, believing that it is the most important 

function area in KOM at large. This work is intended to help management understanding the benefits of using 

Knowledge Management. In addition, it will also help to encourage other departments to do the same. Below are 

list of main issues that currently Information technology department facing: 

 Since 2003 KOM hired IT experts in order to benefit the organization from their experiences and to 

improve employee skills. However, their tacit knowledge until now is not transferred to any explicit form. 
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This issue caused a lot of concerns from the management in the event of the resignation of these minds, 

what would happen? 

 Many critical operations in Information Technology (IT) do not have proper documentation or proper 

defined procedures to be followed by newly joining IT staff. 

 Awareness with regards to knowledge share is a missing or none existing practice at IT. Even if it would 

exist it would be amongst very few within IT employees, and if provided by external parties ([6]i.e. 

vender) would not be properly shared by IT employees. 

 Knowledge Management is not supported by the top or by the middle management due to the lack of 

understanding about the importance of KM therefore has not been implemented.  

 Most of the operations are not following appropriate procedures.  

 Its unfortunate reality that expert would tend to fear share of their knowledge with IT and other contractor 

employees for job security issues. 

 Lack of project announcements which are undertaken by different departments, sometimes causing 

repetition of projects and causing less utilization of internal expertise. 

 There is no law in IT department instructs the importance of KM which makes the practice unrestricted. 

 Departments compete separately unfortunately towards different goals sometimes not in line with the 

overall objectives of IT. 

 Knowledge Management is known by some employees, but they face some difficulties to influence their 

subordinates about the importance of Knowledge Management. 

 Some experts have tried to transfer their knowledge to IT junior employees but the problem lies in 

language difficulties (English to Arabic). 

 Lack of motivation for knowledge share having none tangible rewards for those who do the share.  

 Lack of training IT employees about using information technology sharing tools available at the tips of 

their fingers. 

 In the event the expert is absent, the concerned department faces a lot of difficulties to overcome issues 

that are required in a daily base. 

However I will narrower this to focus about two major issues which bear all the meaning of listed issues above. 

Those are about Disaster Recover (DR) and server room fire fighting system due to the criticality of this devices 

and the impact that may cause if these system did not have a proper maintenance and understanding. As result 

impact the overall business process since most of the firm trade practice relay on the Information Technology 

operation. 

Technology currently used in KOM-IT department 

Considering the importance of technology to support Knowledge Management, the below technology exist in IT 

department used for other purposes and fortunately these technologies are very useful for implementing 

Knowledge Management project for IT department:   

 The existence of intranet which may use as a tool for post and share knowledge. 

 Microsoft (MS) Share Point use as a tool for post and sharing.  

 Groupware “is basically a software that help people to work together in a group, who might located 

remotely in different locations within one network Local Area Network or could be Wide Area 

Network” ([7]Rouse 2005). KOM organization in general have many examples of Groupware 
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software that could be utilize for KM and would be very useful to enrich Knowledge Management 

Microsoft Outlook is one of the good examples. 

 What is Data mining? The concept of data mining is growing in popularity in the role of commerce 

business activity in general. Organization are storing, processing and analyzing data using different 

methods. Data mining now days are utilized and applicable across most of the industry sectors. In 

short wherever there are processes or data then data mining is required. Extracting the information 

from data mining so organization can fine tune their processes, increase productivity, and increase 

efficiency. Marketing for example uses data from social networking programs to see the requirement 

of people and the statistics generated from these programs are incredible. It is a real revolution to 

learn a lot about the nature of people in their desires for food, clothing, in order to target people 

purchase to reflect and benefit these to business. “Data gathering and data capturing and the way to 

extract strategic information from this data is the data mining” ([8]Kudyba 2010). An example of 

data mining software WEKA, Orange, RAPID MINE and many more exit in the software market.  

 Help Desk system “manage engine” currently exist and used as support tool for the IT staff to 

manage end users issues. The software could be used as sharing mechanism between the IT people. 

The system request end users to evaluate the solution provided by the technician and request users to 

provide their feedback. If the feedback is positive then the issues is closed. Unfortunately at the 

moment the steps taken to solve the issues are not populated in this or other systems.  

 Latest network infrastructure that support Gigabit speed 

 Wireless technology across all the organization 

 Microsoft project  

 Huge data storage capacity, could be used to store knowledge and can be accessible  

As mentioned previously that KOM-IT department has good information technology infrastructure, which is 

one of the main supporters to success of implementing KM. The only need to activate are the role of people 

and process which seen as missing link. 

Literature review 

PRATT-WHITNEY ROCKETDYNE (PWR) Company is one of the world leaders in designing, manufacturing 

and servicing Aircraft engines. The company profit was of 1.4 billion dollars and revenue of 9.3 billions of dollars. 

Engineered are hired into process groups and assigned to product groups. When assignments to products group the 

engineer can stay from six months to five years depends upon the scope of the project. During this phases 

engineers are encourage to move between six programs to expand their skills. In the past engineers at PWR were 

evaluated based on the success of the project in which they participate, so they had slight encouragement to share 

knowledge with others. On the contrary this framework has driven them to store knowledge within their own 

program. After period of time each engineer in a program had his own idea how knowledge was be managed. 

Which leaded to a duplication of knowledge, in addition there was different generation gap between the expert 

engineered and new hired employee. Which as well contributed unwillingness to share knowledge, therefore the 

ability of learning from existed knowledge was limited. PWR executives recognized that the company is facing 

major threat of knowledge loss since 50% of the engineers were scheduled to retire in the following years. These 

issues led executives to investigate to find the possibility to effectively transform KM practices ([9]Chun 2009).  

Knowledge Management is basically an integration of people process and technology. Different resources 

illustrated the need of KM at organization and emphasize the criticality to enhance operation, increase productivity 
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and overcome knowledge loses. With this we can conclude that without knowledge culture and the existence of 

KM the success of any organization is not an easy approach. 

Knowledge capturing methodology  

Observation 

 

KOM-IT department are using the latest technology which could be benefited to manage knowledge. Mentioned 

previously that IT department currently is using several technologies that help to practice KM. The only thing in 

my person opinion is to focus on people attitude towards knowledge and unifying processes. These are the missing 

part that can be observed from IT department operation.  

 

Survey findings and observation 

 
The conclusions of findings are briefly mentioned below as set of key points that have been extracted from the 

questionnaire and observations listed as following:  

 

1- Currently KOM-IT department are aware about KM but not practicing it and not exist in formal. 

2- The staff are aware about the benefits gained from using KM and this very good point 

3- Many critical operations do not have proper procedures to follow such as in the case of server room 

firefighting system, re-setup critical devise or diagnose technical issue and DR plan. 

4- Lack of codification is confirmed from the requisition of the employee during his vacation by the IT 

department. 

5- Although majority of employees stated that they are documenting process and sharing with other but the 

survey did not indicate the existence of this practice. (Questions 8,9,10) 

6- Despite the availability of programs that help to manage the knowledge they are unused programs such as 

(Microsoft Share point, Manage Engine (help desk system), outlook, organization portal (intranet). 

7- In my person opinion the reason for not using KM in the IT department is the lack of motivation from the 

management which can be understood from Q14. 

8- Lack of sharing culture between employees 

9- Wastage Time from solving almost similar cases 

10- Wastage of money by requesting expert during their leaves (Overtime) 

11- Very possible for the knowledge to be lost from different ways such as retirement or moving to another 

jobs. 

System thinking 

The method of system thinking is basically different from the classic way of analysing. The traditional way of 

analysis lies on breaking the problem into pieces in order to facilitate the solution. “The word “analysis” actually 

comes from the root meaning to break into constituent part”. On other hand, System thinking focuses on how to 

address all the element of problem once without breaking it into pieces ([10]Aronson 1996). From small 

introduction about system thinking we can understand that the system among IT department and employees has to 

be in same harmony and holistic. A system is defined as “an entity maintains its existence through the mutual 

interaction of its part“([11]Bertalanffy 1976). As in the case of PRATT-WHITNEY ROCKETDYNE (PWR), 

KOM-IT need to provide a mechanism to identify or create new knowledge that can reused again. This process of 

creation and sharing should continue as long the as the company need to sustain in the business market. One of the 
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reasons is to ensure that the knowledge movement from one generation to another in loop must be happening. The 

absence of IT expert should not affect business operation which as well effect the reputation of IT department in 

general. In fact by creating system thinking in IT department the work will ensure process collaboration between 

the employees and the knowledge will be saved from lost. 

 

If we take an example of IT engineering those who are in the support section in the front line of the IT department 

we can illustrate the impact of system as an entire department. Despite the effort put to create good IT system and 

good engineer at the back end, however any wrong action performed by the help desk engineer is basically 

affecting the entire system. So the process should be streamlined and in line with all other process links. This can 

be insured if the work is flowing according to proper procedure and in line with the IT goals. 

System thinking as well help newly joined employees in IT department to learn information quickly and save 

money on training them. This process will reduce the gap difference between the expert engineered and new hired 

employee. 

 

Another example of system thinking is the maintenance of IT systems. Despite the effort that may be put to 

improve the entire system but missing to maintain one part of the chain link such as maintaining IT system can 

lead to a problem. This problem will impact not only IT department by itself but the entire organization. As result 

the impact touches entire business process since most of the firm trade practice relay on the Information 

Technology system. This information system includes Email system, ERP system or any critical business 

application. 

SWOT analysis 

Strengths:  
-Dedicated staff 

-Staff are enthusiasm to apply KM 

-Many of KOM-IT staff are expertise 

-Many have good communication skills  

-The spirit of cooperation exists, but need to unify. 

-Most of the employees are well qualified from the 

academic side. 

-Readiness of technology setup is excellent to practice 

KM. 

-Availability of software that support KM, such as 

Share Point, Email, helpdesk system. 

-Availability of web intranet  

 

Weaknesses:  
-Teamwork need to be more developed 

-Lack of communication between IT staff 

-Lack of management motivation 

-Lack of Service Level Agreements (SLA) 

-Lack of IT unified strategy plan  

-Requires time to gather individual effort in regards to 

codification of some process which already 

documented.  

-Limited number of IT staff compare to the size of work 

that they currently have may cause extra effort to the IT 

employees to use KM at initial stages. 

-Lack of management support, due to the lack of 

understanding about KM benefits.   

Opportunities: 

-There are competitions in the IT field between 

government which can be seen as an opportunity for the 

IT staff to compete and support themselves. 

-Confirm the success of KM in the IT department 

means easy to apply KM in other organization sections. 

-IT staff aware about KM and its benefits. 

-Reduce training cost by utilize KM sharing 

-Secure knowledge from lose. 

-Ease decision making capability 

-provide collaborative culture between staff 

-Sharing culture. 

Threats: 

-Problematic of employees resignation before the 

completion of KM project.  

-Lack of encouragement may cause a state of 

dissatisfaction with employee lead to lack of exercising 

KM. 

-Lack of Interaction of other departments with the KM 

idea. 

-Delay of user support due to the process of codifying 

issue resolution. 

-Documenting knowledge repetition for the same task. 
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Gap Analysis 

 
Recommendations 

 
Although some recommendations have been mentioned in the previous pages, below are the main points of 

recommendation to activate the role of KM:  

1- Identify tacit knowledge as first step; this can be done with the help of knowledge generation model such 

as Nonaka and Takeuchi as illustrated below: 

Image from ([12]Paul M. Hildreth 2002). 

 
2- Select a proper framework in order to organize the knowledge cycle process. This can be done using KM 

framework such as APQC/Arthur Anderson framework which consists of below steps.                 

(Image from KM module ppt slides)  

 

 

3- KOM management need to provide motivation for those who practicing KM 

4- IT department need to codify tacit knowledge using any type of codification methods such as video, voice 

record or through documenting knowledge. 

5- KOM-IT need the integrate MS Outlook, MS Share Point, and Help desk system “manage engine. To 

work together as following: 

-> The user will open support request using help desk system 
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-> The technician will response to the request and need to provide solution steps that he followed 

conducted. 

-> Once the solution step is approved the solution will be moved to the MS share point 

-> Alert the entire IT employee about the new solution.   

6- Critical operations in Information Technology (IT) required proper documentation and proper defined 

procedures to be followed by all IT staff. As in the case of firefighting system, Disaster Recovery Plan 

and all what are considered as critical. 

7- Awareness with regards to knowledge share culture 

8- Engage the support of management towards KM 

9- Operations should follow appropriate procedures and standard. 

10- Using system thinking to address all the element of problem once without breaking it into pieces. This 

will help to integrate the analyzing and solving problem since Knowledge Management is basically 

depends upon integration of people process and technology.  

Conclusion 

 
The need of Knowledge Management implementation in KOM is mandatory. PRATT-WHITNEY 

ROCKETDYNE (PWR) Company and many were in some time in the same situation as current KOM period. 

PRATT-WHITNEY ROCKETDYNE (PWR) has experienced similar issues in the past and now they are enjoying 

the benefits of Knowledge Management.    

KOM has achieved successful progress in the past years and this is another new challenge not difficult for qualified 

and expert staff to overcome. The spirit of cooperation among employee is not surprising. Protecting intellectual 

capital, human value, collaboration, quality and other more are in line with organization goals. 

Knowledge Management is an integration of people, process and technology. Different resources illustrated the 

need of KM at organization and emphasize the criticality to enhance operation, increase productivity and overcome 

knowledge loses. With this we can conclude that without knowledge culture and the existence of KM the success 

of any organization is not easy and it may encountered many difficulties.  
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Abstracts 

A sign language is a language, which uses hand signs, gestures, body posture, facial expressions, and eye movements to convey 

meaning. Sign language is used by deaf people and by people who can hear, but cannot physically speak. Each country has its 

own, native sign language, and there is no common sign language. In order to facilitate communication between deaf and 

hearing people, sign language interpreters are often used. Such activities involve considerable effort on the part of the 

interpreter, since sign languages are distinct natural languages with their own syntax, different from any spoken language. The 

objective of our research is to develop a software-based interpreter for the Omani sign language. For our research, we will use 

the Kinect sensor for Omani sign language recognition. Kinect is a motion sensing input device by Microsoft for the Xbox 360 

video game console and Windows PCs. Our research aims to achieve fast and accurate Omani sign language recognition based 

on the depth and color images captured by Kinect. Oman is home to more than 60,000 people with special needs, according to 

the Oman Disabled Association, of which 11,000 are people with visual impairment and 15,000 people with hearing challenges. 

One of the biggest obstacles in the life of an Omani who is deaf or hard of hearing individual is communicating with people that 

are not hearing impaired. By developing such software, we hope to overcome the difficulties faced by them. 

 

Keywords:Omani sign language; depth image; image processing; Kinect 

1. Introduction 

There are about 70 million deaf people who use sign language as their first language or mother tongue [11].  

Deaf people use their eyes to communicate and interact with their environment. They face various problems while 

they communicate with other people because of the disability in their auditory system. 

A Sign Language is a language, which uses hand signs, gestures, body posture, facial expressions, and eye 

movements to convey meaning. Sign language is used by deaf people and by people who can hear, but cannot 

speak. Each country has its own, native sign language, and there is no common sign language. [1] 

Deaf people are a very sensitive segment of our society. They are special case because to them sign language is 

the only way to communicate with the rest of the world.  What is sign language? Why deaf and hard hearing people 

need to use it? These are the questions that we should ask our self in order to come up with a reasonable answer to 

why do we need to take care of those people and the way they interact with the society. Ms. Hilde Haualand, said in 

her article 'Deaf People and Human Rights': "the World Health Organization (WHO) estimates that there are about 

59 million People (0.9 % of the total population) in the world with a hearing loss classified as severe or great 
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(hearing loss of 61dB or more) (WHO 2005)" [12]. We should take better care of this segment of the society and 

give them their rights to access all areas of society. The most important thing is to recognize, interpret and use sign 

language. One of the rights that Ms. Hilde Haualand mentions in her article is the right of recognition of sign 

language. "Saying ‘yes’ to sign language, is saying ‘yes’ to Deaf people, while saying ‘no’ is the same as to say no 

to Deaf people and their opportunity to enjoy equal citizenship" [12]. 

 

2. Objective 

Despite the evolution in technology, we can still find in our society, the lack of any devices to help us 

understand the language of the deaf people. Many organizations currently do not have any equipment to help them 

in dealing with this segment of the society. The only way is to learn the language of the deaf, which cannot be 

learned easily. The objective of our research is to develop a software-based interpreter for the Omani sign 

language. In recent years, automated sign language recognition has been widely studied based on multiple input 

sensors, such as data glove, web camera, stereo camera, and so on. [2] 

Although data glove based sign language recognition achieves good performance even for large vocabularies, 

the device is too expensive to popularize. In vision-based SL recognition, the key factor is the accurate and fast 

hand tracking and segmentation. However, it is very difficult for the complex backgrounds and illuminations. [2] 

In our research, we will use the Kinect sensor for Omani sign language recognition. Our research aims to 

achieve fast and accurate Omani sign language recognition based on the depth and color images captured by 

Kinect. 

In addition through our study of the existing system, we found some obstacles that need to be minimized .The 

primary objectives of our research are: 

 To help the large category in our community who do not know the language of the deaf people to overcome the 

obstacle of understanding such language. 

 Give chance to deaf people to gain employment without any obstructions due to the difficulty in understanding 

them now. 

 Attempts have been made in the past to recognize different Sign languages using a variety of input devices, but 

no one until now has attempted to automatically recognize Omani sign language. [4, 5, 6, 7] 

 Reduce the cost of placing an interpreter in multiple locations. 

 Maximize the efficiency of translating sign language. 

 Help institution in Oman understand deaf people needs. 

3. Existing approaches 

For everything, there is a beginning. Creating a new system often depends on the existence of a previous 

system. In this research, we have studied some of the existing systems that use different ideas, but the goal was the 

same to convey the meaning of sign language. This topic received the attention of many researchers who attempt to 

conduct studies based on multiple input sensors, such as data glove, web camera, and stereo camera. 

Data glove system is capable of recognizing the user’s hand movements and translates it into word. The user 

should wear a glove in his hand that fitted with flex sensors along the length of the finger and the thumb. These 

sensors are used to read the movement of the hand and then the gesture can be recognizing based on that reading 

by a computer.[9] However, in this system, glove that the user wear is inconvenient and cumbersome, the device is 

very expensive and it is only recognize hand movement of the body. 

A vision-based automatic sign language recognition system is also one way that American people try to use to 

translate American Sign Language Finger-spellings (ASL). The way that they use is to capture the video frames 
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using Webcam, process frames and extract appropriate image. Then this image will be compared with ones that 

stored in the database to display corresponding translation. The limitation of this system is that not allow any kind 

of movement. Hence, it is not support J and Z alphabets because it contains hand movement. Moreover, the image 

should only contain hand without body gestures. Finally, the image capture should be easily differentiated by using 

different colors. 

In the resent year Kinect technology was used to overcome all the obstacles of the previous systems. An 

example of such system was applied in Jordan. It recognizes Jordanian sign language by the help of Kinect and 

translates it to the corresponding word. Jordanian sign language is different from Omani sign language so, our 

system will recognize Omani gestures that will serve our society. 

The existing system operates on receiving the signs and converts it into words. It store all the data related to 

signs to be easy to use by deaf people. It has helped many people specially those who do not know the sign 

language and deaf people them self as well. However, there are still some problems in the existing system, which 

require some improvement .The new proposed system will be able to solve some of these problems. For example, 

Omani sign language is different from other Arabic country so we have to make a change in the sign entered in the 

system so that deaf people in Oman can feel comfortable when they use something that could understand their sign 

language. Moreover, the benefit will also include other people who do not have any background on sign language 

and government as well through minimizing the number of interpreter in each institution. 

4. Implementation 

Kinect is a motion sensing input device by Microsoft for the Xbox 360 video game console and Windows PCs. 

The Kinect sensor is a horizontal bar connected to a small base with a motorized pivot and is designed to be 

positioned lengthwise above or below the video display. The device features an RGB camera, depth sensor and 

multi-array microphone running proprietary software, which provides full-body 3D motion capture, facial 

recognition and voice recognition capabilities. [3]. In our research we will use Kinect which provides us with 

three-dimensional data required to recognize body points, in order to make use of Kinect we will need the Kinect 

SDK (Software Development Kit) to retrieve the data from Kinect.  The Microsoft Kinect for Windows SDK is 

used to create application with C# and C++ programming language.  It provides the tools and APIs both native and 

managed needed to develop Kinect enabled applications for Windows [8]. It also offers a range of features using 

Kinect sensor like (color images, depth images, audio, skeletal data).When the users stands in front of Kinect the  

Microsoft Kinect SDK  will determine  the skeletal position information after it gathers and processes the images 

that is coming from Kinect sensor. 

Our system includes three modules that interact with each other. The first module is GUI module. It provides an 

interface between the user and the system. It processes user requests. The second module is database module. 

Database modules stores sign information including pictures, videos, words and sounds. This module will 

communicate with the other two modules. The last module is recognition module. It is the most important module 

because it connects with Kinect device and with database. It receives the body movements from Kinect and then 

connects to the database to try to find a match to perform translation. The following diagram shows the interaction 

between these modules. 
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Fig. 1. System architecture. 

5. Results and conclusion 

Sign language is one of the most important issues around the world that we have to consider to facilitate 

communication among people with special needs and other normal people. In this paper, we give a detailed picture 

of the overall research, the definition, purpose and scope of our research. Our aim is to deliver a helpful and 

efficient way to facilitate the communication between deaf people and normal people.  

Our system automatically recognizes one person at a time. The system can switch between users standing in 

front of the Kinect. In addition, it allows the user to switch to the nearest or closest person from the Kinect. In 

addition, the system display color image and the skeleton of the person. System most important function is to 

recognize the sign and translates it into word and sound. It was expected that the systems should recognize many 

words and single alphabets. 

The system is operated to take 32 frames over 4 seconds that could affect sign recognition due to the speed of 

the user. Therefore, the system cannot recognize all of the signs. Moreover, the system recognizes one person only 

at a time. The system does not recognize fingers so it is difficult to recognize signs involving fingers therefore the 

system is unable to recognize single alphabets. In addition, the system use directly database to store the data and it 

could use local file to store the data.  

The Kinect sensor does not provide coordinates of finger joints hence it was not possible to implement 

recognition of signs, which involve finger movements and positions. We expected that our program would be able 

to recognize figures but it does not work due to the difficulty in implementing the code for recognizing the joint of 

the fingers. In the future, we will look to implement fingers recognition part, as there are many signs, which 

require finger position recognition. 
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Abstracts 

The development of wireless technology is growing up every day .If you see the previous wireless technology for 

mobile; you will be able to know how it going up .first generation had a feature of voice only where then other 

generation came and provide more services. This research paper is about the impact and challenges of fourth 

generation in Oman .The research is an academic activity which means you will use different way for getting your 

information.  

This paper is introducing fourth generation, how the user can use it. Additionally, the paper will cover the features 

of the fourth generation. This research is useful for knowledge about social impact of fourth generation like how 

the fourth generation makes life more mobility[1]. farther more the economic impact of fourth generation like how 

the telecom company will increase their profit[2] .In other hand  this paper will describe all of this by using survey 

and  interviews with expert. More over this paper will consist of challenges of fourth generation in human health 

and business. The benefits of this research are ability of students to understand the concept of fourth generation, 

how the fourth generation changes Omani life. More over the reader will know the future challenges of it and they 

will try to solve the future challenges.[3] 

 

Keywords: Generation of wireless technology, Fourth generation wireless technology, Features, challenges 

1 Introduction: 

Wireless technology is important technologies in human life .People now are can’t live without wireless 

technology. Education, Business, communication, search and economic now are depending on it .Wireless 
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technology effect in human life. Give the mobility of life, security, disaster recovery, reliability availability you can 

use in your mobile, laptop, iPod and other device[4]. This research is about impact of fourth generation wireless 

technology and future challenges in Oman. This research paper will explain first what is fourth generation wireless 

technology and how it impact in Omani people and the business. More over about what can be the   future 

challenges that Telecom Company and people in Oman will face in future cause of fourth generation wireless 

technology[5]. 

 

2 Objectives 

Investigate the possible strategies and provide appropriate approach to improve the QOS of 4G future network. In 

the above section it have been decided that the demand of 4G increased. Hence, due to the increasing demand of 

4G by users the QOS effected, it is necessary to adopt new approaches to ensure the improved QOS by using Long 

Term Evolution (LTE) or System Architecture Evolution (SAE)[6]. As is well known, all-IP network provides the 

so called Best Effort quality of service  

The researchers have identified the following objectives for the research work: 

a) To study the various types of architecture for communication. 

b) To study LTE and LTE-advanced architecture with emphasis on the Quality of Services. 

c) To study the applicability of the Mobile Backhaul in various area of research, more specifically Networking, 

Wireless and other Communications sectors. 

d) To study the Existing strategies about quality of services. 

3 Methods 

There are different method that can be used for each project but the best one is depending of you project 

requirement .This research include of mixed of qualitative and quantitative method. This method are more reliable 

because it use real information  

Qualitative method is use for research paper when you make interviewing with expert to go in depth of your object 

and its collecting of information and analysis it as this paper is about social, economic impact and future 

challenges of fourth generation in Oman so it will consider the interviews and analysis[7]. 

Quantitative method is use when you want to know the opinion of sample of people about your object. Which can 

be done by using questionnaire to measures and count? 

4 Methodology 

 

Research methodology: 
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Literature Review/Observation: In this phase our plan is to investigate and to find out the response reactions to 

the new methods based on the proposed mechanism. 

Sampling/Designing Algorithm/Use of Simulator 

To decide upon the suitable algorithm or method or use of simulators for the application. 

Testing 

To check the applicability of the proposed methods. In this our goal is to investigate and compare the existing 

approaches with the approach we are developing. 

Proposed solution using research paper: 

 In testing phase we will not only test the proposed method but also we will collect the data and then we will do the 

statistical analysis based on the collected data. And finally our goal is to achieve the international platform where 

we can present the proposed method. 

 

5 Data collection method 

Interviews: Interview is done between two people. Interview may be face to face or it can be done on telephone. 

Interviews done on telephone are known as Telephony interviews. We have carried out both types of interviews. 

Face to face interviews were carried out with IT department of large and medium companies regarding 4G 

network. While telephony interview we have done randomly.  

Surveys:  

Survey is one of the tools for collecting data. It is used to collect the opinion of individuals. There are two methods 

for surveying. One method is known as structured interview in which a researcher/ interviewer ask questions 

from participants. The second method is known as questioner which participants fill out all the questions by him/ 

herself. 
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Observations: observations are the active learning and development of information from first hand sources. 

 

6 Data Sampling: 

 

 

 

 

 

 

 

 

 

 

 

On the basis of above survey result of 200 samples from different part of Muscat, we found that user are facing 

problem of signal drops, IPTV freezing and slow internet during moving. Also the broadband service that is 

committed by service provider is not available in remote locations[8] 

Backhaul Architecture Comparison  

 

 

 

 

 

 

 

 

 

Figure 1. Normal IP routing on backhaul network of LTE 
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Figure 2. MPLS routing on backhaul network of LTE 

7 Testing: 

On the basis of our research study we found that the problem occurs at backhaul network of LTE due to which the 

end to end QoS is affected. To resolve the problem we are doing two scenario simulation testing. 

Simulation of two scenarios: 

 

Scenario1: Simulation of 4G network with normal IP routing on backhaul network of LTE  

 

 

 

 

 

 

 

 

 

 

Scenario2: Simulation of 4G network with MPLS routing on backhaul network of LTE  
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Results of two scenarios 

Scenario\ 

Metrics 

Delay(ms) Jitter(ms) Throughput 

(Kbps) 

Sends 

Packets 

Received 

Packets 

Lost 

Packets(%) 

15 Nodes 

with IP 

routing at 

LTE 

backhaul 

317,92 4,0 277,60 3734 2476 33,70% 

15 Nodes 

with 

MPLS 

routing at 

LTE 

backhaul 

226,66 1,9 356,11 3734 3151 15,61% 

 

8 Conclusion 

This research shows an end-to-end QoS solution for 4Generation 4G networks capable to, in a scalable way, 

provision segregated QoS for a large range of users and services, associate the bulky mobility of the users, both 

intra- and inter-domain, and both intra- and inter-technology, and guaranteeing the QoS assurances of legacy and 

demanding multi-media services. The solution of QoS is very close to interact between application and network 

mobility with QoS in the access and core networks. Based on the above solution, we achieve that it provide support 

end-to-end QoS with resource management elements. This QoS solution is being simulated and its performance 

and scalability will be addressed in future work.  
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Abstracts 

Network emerging technologies are playing vital role in the quality of communication services. Masking of server 

resources are becoming a crucial and vital task. Creating multiple virtual environments using numerous operating 

systems with only available physical hardware, thus to reduce tight coupling, is the concept of server virtualization.  

Traditional server concept to virtualization shift is seeing by IT communities for the last decade.  Virtualization can 

be included such as work load user activity and other activities. Besides, protecting them from crashing and 

heating to consolidate servers into one physical server to be powerful and have more capacity. VMware Microsoft 

and International Business Machine each can be used in particular virtual servers among various available 

softwares, so Virtual Machines environment can be interacted with the physical server to provide multiple services 

also Energy efficient server in the network and maintaining powering virtual servers. Moreover, virtualization 

technology was establish because of multiple issues were accrued in the networks therefore by using virtualization 

which is considered as appropriate solution for saving time, minimizing risks were available, save energy and time 

as well. Why we need virtualization? Because security becomes the heart of the every network so through the 

virtualization is ideal for security which use to prevent all unauthorized users from accessing any internal services 

that are located in internal network of any organization. Furthermore, if we handle desktop as one pattern of 

virtualization which is serve multiple functions at the same time by providing welfares are no personal computer 

maintenance, no individual software updates, no hard drive crashes as well as uses less energy and costs will be 

less. In this research, we have studied the performance of network servers using server visualization technology.  
 

 

Keywords:Network, Virtualization, Network Server, VM Ware, hyperv. 

1. Introduction 

Server virtualization becomes a technology behind business technology of everyone which also found that the 

virtualization very active technology for improving the infrastructure and operations even your technology services 

as well. 

Virtualization is a creation of a virtual resource such as server, desktop, operating system etc. It is demonstrated in 

an article by Singh “An Introduction to Virtualization that “a framework or methodology of dividing the resources 
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of a computer into multiple execution environments, by applying one or more concepts or technologies such as 

hardware and software partitioning, time-sharing, partial or complete machine simulation, emulation, quality of 

service, and many others.”  (Singh, 2004) 

The main purpose of Virtualization is to manage workloads by radically transforming traditional computing to 

make in more scalable. S R Balasubramanian mentioned in IT Knowledge Exchange website that “the key areas 

where we can see gains: Better utilization of hardware resources, Minimum physical space required, Lower power 

consumption, etc.” (Balasubramanian, 2011) 

One of the virtual resources is Server Virtualization. One of the definitions of is that it is a partitioning of a 

physical server into smaller virtual servers to help maximize your server resources. While searching in the website 

I find in TechTarget website Margaret Rouse mentioned that “Server virtualization is the masking of server 

resources, including the number and identity of individual physical servers, processors, and operating systems, 

from server users. The server administrator uses a software application to divide one physical server into multiple 

isolated virtual environments.” (Rouse, 2009) And below figure show physical server can contain various virtual 

servers: 

 
 

                            Figure 1.0: capacity of physical server to have multiple virtual servers (James, 2012) 

 

2. Preliminary Literature Review 

       Multiple techniques have been evolved over decades by using computer virtualization technology for 

leveraging complete network potential of infrastructure investments. Moreover computer virtualization considered 

as method to present multiple virtual servers using one computer platform which has the ability for running 
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multiple virtual servers at the same time without require for mainframe server that we can call it by 

compartmentalization system which meaning separation one server platform into multiple virtual servers each can 

be in different operating system. Furthermore there are different applications can virtualization apply for that are 

server virtualization, desktop virtualization and application virtualization (Balasubramanian, 2011). 

Server virtualization can be considered as the processes of separation platform into multiple virtual servers each 

can be in different operating system. Desktop virtualization is a desktop stored in central location therefore virtual 

machines are directly connected to the end users as well as it can be accessed remotely by the administrator. 

Application virtualization that is physical server can be selected based on the Central Processor Unit, Random 

Access Memory and Input/output devices which can contain up to 60 virtual machines depend on the powerful of 

the physical server. Furthermore two software should be installed either ESXi software or hypervisor then virtual 

applications can be installed each can work in different operating system (Singh, 2004). 

Server virtualization is used for saving hardware resources reduce pressure of hardware resource and power saving 

therefore we can have a lot of servers to be in virtualization situation each of these virtual servers can act as 

physical server doing its functions. Moreover these virtual servers are working in VMware or Hypervisor layers 

means virtualizations considered as partitions first two partitions called as parent because they are presenting as 

physical hardware with the operating system. Additional to that varies benefits can be provided by using server 

virtualization technology for the network in any organization such as the server being used for capacity which will 

save money, energy, resources keeping their up time updated and preventing from crashing also the physical server 

should be energy efficient server as well as it reduces risks by centralized information technology management 

keeping their services updated all the time (Jack T. 2007). 

Server virtualization can be applied by using ESXi software with Vsphere both are working together to provide 

suitable environment with operating system to have multiple virtual servers that can communicate with each other 

by domain name service and switch of eight ports as well. On the other hand instead of that Hypervisor software 

which should install virtual switch to work together as well as to allow all the virtual servers to communicate with 

each other therefore many features can be added to that such as fault tolerance redundancy and load balancing as 

well by providing backup hardware server containing same virtual servers that the main hardware server has so 

that can offer time consumption for the users for example if two users try to access the same virtual server at the 

same time one user can access virtual server in the main physical server other will access same virtual server in 

backup physical server (Sonsinsky B. 2008). 
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Figure 2.0: phases used to present virtualization (Charleston, 2013). 

 

 

 

 

 

2.1 Costs being statistics while using VMware: 

 
              In 2007, the University of Santa cruz did a study of using 54 virtual servers on particular physical hosts 

that are 8 and minimize peak by 20 KW as well as saving 22,000 Dollars in energy. In addition in 2009 IDC study 

has examined the total saving that the virtualization can provide where 63 physical were replaced with 63 virtual 

servers operating 3 physical host servers  so 3,600 dollars software costs the effort has been saved was 60,000 

dollars. On the other hand the IIIinois College performed ensured the total cost of three years for upgrading 35 

servers with and without virtualization therefor they observed that using 35 virtual servers on 4 physical servers are 

saving 280.000 Dollars as mentioned in the following table. 

 

 

Direct Costs Without VMware With VMware Savings 

VMware services - 17,000 Dollars  17,000 Dollars 

VMware Software & 

Support 

- 38,938 Dollars 38,938 Dollars 

Server Hardware 229,500 $ 27,000 $ 202,500 $ 

Network costs 49.500 $ 18,000 $ 31,500 $ 

SAN Costs - 30,000 $ 30,000 $ 

Total Direct Costs 279,000 $ 130,938 $ 148,063 $ 

  

Table 1.0: different studies over three years for saving costs (James, 2012) 
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2.2 How server virtualization develop the network performance: 

 

            With the growth of huge number of organizations as well as their systems to achieve multiple advantages 

are reduce power consumption and air conditioning needs that should be associated with the server farm growth. In 

addition virtualization can provide high availability streamlines for the applications in both deployment and 

immigration also simplifying the IT operations as well as it makes the IT organizations faster in responding for the 

needs of business demands. Furthermore server virtualization uses what we can call it as core system which is 

Virtual Machine Monitor (VMM) for translation and control between virtual machines and the hardware. 

VMM is an effective manner for controlling containing Input/ Output mapping as well as memory translation of 

the physical platform resources. Moreover it can within the complex provide the time consuming of the operation 

just to keep the virtual machines running as well as to increase the performance of the dedicated virtual machines 

or servers. Addition to those virtual machines can work separately each with different operating system which will 

lead to save cost as well as to present network with high performance containing fast disaster recovery, remote 

administration for the virtual servers within single hardware server (Thomas Burger, 2012). 

2.3 Types of virtualization:     

 

  There are three various types of virtualizations as being discussed in the following table are Storage 

virtualization,  server virtualization and desktop virtualization that can be used within the network of any 

organization therefore you can see the comparison between those three virtualizations. 

 

Comparison Storage virtualization Server Virtualization Desktop Virtualization 

 

 

 

 

Definition 

SV is important to complete 

organization’s infrastructure and 

additional virtual servers. 

Ensure sufficient capacity of the 

storage therefore results are greater 

than using server virtualization itself. 

SV is a dedicated 

multiple virtual servers 

inside one physical 

hardware server. 

 

DV is an excellent manner 

to reduce the total cost of 

your IT environment is to 

implement virtual 

desktops. 
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Systems being 

uses 

IBM’s provides a comprehensive range 

of storage virtualization including 

solutions for disks and tapes as well as 

supporting for the mainframes. 

 

Two software can this 

technology work by are 

ESXI server with 

Vsphere client and 

Hypervisor with Virtual 

switch. 

By using VDI 

infrastructure therefore it 

will help your business to 

grow up, save money and 

lower complexity. 

 

 

 

 

 

It’s benefits 

It is providing consolidated 

management for the physical server 

and virtual storage resources from one 

place. 

Increase productivity by simplifying 

management of storage infrastructure, 

improve availability responsive and 

lower cost. 

It can provide lower 

physical server count, 

increase efficiency and 

increase source 

utilization. 

If your organization uses 

large number of desktops 

you can go to virtual for 

benefit because with 

virtual desktops each user 

can access his workplace 

as well as one centralized 

server will be there only. 

Also each user will receive 

his updates before logged 

in to the desktop again. 

 

Table 2.0 Comparison between types of virtualization (Jones, 2011) 

 

 

 

2.4 Server virtualization: 

 

Virtualization technology was established for the first time by IBM system mainframe since the 1960s therefore 

virtualization has exploded after many five decades which is making easy to share a particular server with multiple 

operating systems as well as applications which is called server virtualization. Server virtualization defining as the 

transforming data centers as one physical server which can be used to host ten or more virtual machines this 

virtualization technology allows the infrastructure to be dynamic, cost efficient and power efficient (Jones, 2011). 
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Figure 4.0 Server consolidation through virtualization (Jones, 2011). 

 

 

 

 

 

3.0 Current issues and expected solutions: 

 
 There are different weaknesses that may the network will have within the organization first how you can 

save and reduce spending time to manage many physical servers and making updates every time will be difficult 

therefore difficult to manage and will take long time to complete the processes now the suitable solution was 

provided by using one hardware physical server like HP server which can contain many virtual servers instead of 

physical because they can work as physical servers to provide varies services for directly connected users. “Saving 

money” Second issue is spending a lot of money will be there for providing all the types of physical servers and in 

case one server goes down network administrator should repair it or install new server which it will take more cost 

as well as the service provided will be stopped until new server been installed in case there is no backup servers 

even thought to provide backup for each physical server additional cost will there which will create huge loss for 

the organization. No worry, now you can find appropriate solution which is purchasing two hardware servers like 

HP server will be more enough to contain multiple virtual servers and other HP server can include same virtual 

servers to act as backup server so in case of one virtual server goes down other same virtual server in backup 

server will be up automatically and user can’t even sense with that. 

Other issue “Disaster Recovery and reducing load” which can be there on the using physical servers in 

case of one physical server goes down service will not be there for the users work will be delay until recovering the 

disaster happened to the server however if there was physical backup server to access the service on it will take 

time therefore right solution can be used to avoid that issue which is by having fault tolerance and load balancing 
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between those two physical HP servers that are containing different virtual servers each of the have same virtual 

servers for example if there are two users try to access same virtual server at the same time one of them will access 

virtual server in one physical server other user will access other same virtual server in other physical server 

therefore no load will be there. 

Latest the outcomes being statistics due to the using server virtualization technology on the network 

which increased the percentage of the network performance provided for the users to complete their work in best 

manner. Hence, below graph is explaining the relationship between virtual machines pairs and throughput being 

operated by the network therefore whenever the number of virtual machines pairs increased directly the throughput 

or better performance will be achieved by the network means covariant relationship. 

 

 

 

Figure 3.0 Relationship between the number of virtual machines pairs & throughput. 

 

 

 

4.0 Conclusion: 

  

Beneficial services can serve all the users to do their work and improve the organization by increasing capacity to 

produce more services as well therefore by having server virtualization technology, load balancing and fault 

tolerance between HP servers will lead to have different fruitful results like reduce cost, time consuming, fast 

disaster recovery and reduce load with providing redundancy. Appropriate solutions for the risks discovered in 
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order to increase the network performance. In future Server Virtualization should be used for the servers in every 

network in all the organizations for saving cost and time and also to improve performance in this emerging 

technology era. 
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Abstracts 

Nowadays, database security is a best mechanism to protect the database from accidental threats and or from any unauthorized 

access. The purpose of this paper is to focus on part of database security aspect, called auditing. Exploring, capturing and 

storing critical information about what is going on the system, increasing system security and efficiency over a period of time. 

Database auditing helps enterprises to monitor suspicious database activities and to collect database statistics. Nonetheless, the 

database auditing is done to ensure data confidentiality, integrity and availability, which causes slow down organization 

productivity and efficiency. The aim of this research paper is to emphasis some of the critical real challenges, identifying 

critical problems and some suggestions. Eventually to provide recommendations and action plan that needs to be implemented 

to overcome database security and auditing issues.  

 

Keywords:Database Auditing, auditing, security, database issues 

1. Introduction:  

Auditing is a continuous process to monitor any access to the database and made records for every activity happen 

in the system over a period of time. The database auditing performs many activities which helps any firm to 

enhance their system security and authentication. Moreover, auditing ensures accountability for actions and those 

actions were taken from relations, row level, and specific schema or from any affecting content (Oracle 2014).  

All the actions that audit will be storing into two places either on operating system files or in data dictionary 

(Oracle 2014).   Besides, auditing provides ease of management in controlling database system from a single site 

(Oracle 2014). By having auditing interface features, it helps to make auditing process match easy to use. 

Additionally, it give a complete summary reports to find any security infringement and identify the users who was 
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access to the database and dominate the resources.  

 

Furthermore,   It gives the ability to generate actual email alerts to system administration if any changes happen to 

the critical data by any one(Anon, n.d 2014).  During, auditing logs the Database Administrator can frees so no 

need for generate and manage to allow tuning database. Moreover, It provides the flexibility in auditing 

configuration, allowing the security to the users in database operations to select the specific type as well as if there 

is any change it must be saved and recorded (Anon, n.d 2014)  . Database auditing gives a transparent level of 

system and data auditing of any application. Having the complete compatible with several operating system which 

is enable to run the databases, for instance like: windows NT, Linux, UNIX and VMs (Anon, n.d 2014).  

There are several type of auditing which include statement, privilege, schema object and fine-grained. The first 

type is audit the type of action regardless of the database object .For example several DDL statements regardless of 

the table on which action is made and you can get it for a particular user or a group of user or for all database users. 

In the second type ,the audit will be based on the privilege that are granted to each users.  This can be set for a 

particular user or group or all users. The third type is used for specific object on the database. For Example you 

want to audit the change that happen on a specific table employee table for instant which will give you details of 

all users that access this table on whom update, change or delete any record on it. The last type is fine grained 

which is similar to schema object  auditing but it goes further to the content of the record on that specific object. 

The use of fine grained auditing is to enable the capture of real SQL statements that manipulate data. For example 

in the employee table you want to audit all user who change the basic salary of employee whom join date was in 

the last month (Tom and M.J 2005). 

 

2. Database Administrator Auditing: 

 

The System DBA user or SYSOPER user can have privilege to star up and shut down the database. Those users 

can connect when the database is closed. They can make change so, the audit trail stored outside the database. The 

database capture automatically SYSDBA login. Thus, give a valuable method to trail unauthorized or authorized 

activity of SYSOPER or SYSDBA user. However, it is beneficial if the OS audit trail is revised. The database will 

capture only login action unless the auditing precisely allowed. The following parameter will allow auditing for 

SYSOPER or SYSDBA user (Tom and M.J 2005). 

 

audit_sys_operations=TRUE(The default is FALSE) (Tom and M.J 2005). 
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3. The problem of Audit Trails Record: 

 

All user activites will be recored in audit trail so, the system will record every activites . However, in 

period  of time the system will not allow more trails, the reason is the                 

Issue of storage or lacking memory .The solution of this issue can be making sure through configuration 

the trail is not totally filling and this can be done by the administrator of the system. Moreover OS will 

inform the administrator over warning message about the status of trail. For example if the trail is fully 

complete, almost fill or not (Lane, A., n.d 2014).Aduit trails may raise to fill the available storage, thus if 

the fails is full the system can crash or may effect to the performanc (Tom and M.J 2005) .  

 

4. Standard Database Auditing: 

 

 

Server 

Process

DBA User

Database

Executes 

Command

Generate audit trail

OS or XML

audit trail

1-Enable database 

auditing

2-Specify audit 

options

3-Review audit 

information

4-Maintain audit trail

Parameter 

File

Audit Options

Audit Trial

 
 

Fig. 1. Standard Database Auditing (YUNHE 2014). 
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The above diagram shows the standard of database auditing which can store the audit trail in database, operating 

system or XML. It happens after you enable auditing choose the object and privileges that need to audit (YUNHE 

2014).On the beginning, the database administration have to enable database auditing and specified auditing 

options by login actions, exercise of system and object privileges, or the use of SQL statement , after that the 

database will gathering audit information. If AUDIT_TRAIL is set to operating system, the audit records are stored 

in OS audit system. In a Windows environment, this is the event loge. Assuming that the AUDIT_TRAIL 

parameter is set to database, you can review audit records in the DBA_ADUIT_TRAIL view, which is part of the 

SYS schema. If  AUDIT_TRAIL is set to XML , EXTENDED, the audit records are written to XML files in the 

directory, to which the AUDIT_FILE_DEST parameter points. The V$XML_AUDIT_TRAIL view allows you to 

view all the XML files in this directory (Tom and M.J 2005). The main task of administrative is to maintain the 

audit trail which depends on the audit options, thus growing of audit trail can be very faster and larger. On the 

other hand, if the audit trail not maintain in correct way, that will effect to the performance of the system, as well 

require more space(YUNHE 2014).  

 

5. The Methodology of database auditing: 

 

Auditing has the impact of recording complete log of user accounts, which includes not only the logged in of a 

user, but also the user's actions during the logged in session. The ability of log record is there in any database. 

Besides some of the common items that are logon attempts scrutiny, read the write data, data modifications, 

unsuccessful attempts to gain access to the database objects, and attempts to insert, update or delete data that 

violates the specific restrictions. 

 

The are several auditing methodologies in database which are: Triggers, Transactional Log, C2 Auditing and 

Default Trace.  

 

5.1 Triggers 

The triggers represent a set of programming instructions that run on triggers on some action on the database table. 

For example you can write a trigger to insert new recorded in particular table when some other record in another 

table is changed or update (Noreen 2009).  
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5.2 Transactional Log 

In transactional log all user activity will be record on a database. For example it can record: database login and 

database logoff, insert record, update record, delete table. This loge file normally is stored as database table which 

can be which can be backup and a certain report can be generated to show some user activity.  For Example: a 

report can be generated to show a list of users who used the database in certain period as well, another report may 

show a list of users who deleted certain table in the database (Noreen 2009). 

 

5.3 C2 Auditing  

It is a log file that record that record of information which may be outside the database server. For example: the 

server database startup and shutdown (Noreen 2009).   

 

5.4 Default Trace  

It is a loge file that is normally is produced as a background process by the database server and it log all user 

activities. This file may be replaced when it reach a certain size which depends on the server setup(Noreen 2009). 

 

                                 Table 1 . Auditing methodologies 

 

Methodology Description 

 

Triggers set of programming instructions that run on triggers on some 

action on the database table 

Transactional Log all user activity will be record on a database 

C2 Auditing  record of information which may be outside the database server 

Default Trace  

 

It is a loge file that is normally is produced as a background 

process by the database server and it log all user activities. This 

file may be replaced when it reach a certain size which depends 

on the server setup 

 

6. Discussion on Critical Challenges and issue: 

 

There are some of the critical challenges in database technology auditing which determines what and how much 

data to keep and how long to retain. Numerous options exist. Usually a basic audit trail captures user access, 

system resources are being used and the changes made to the database schema. More comprehensive audit captures 

data in addition to read data alterations. Sub-unit offers ADcb audit step-by-step samples to create audit of user 

sessions, and changes in the structure of the database, and modifications to the data. 

Audit plays a vital role in a complete database strategy. One of the the basic issues of the audit process is the time 

delay between data recorded and the primary analysis. As a result, it is noted that some irregularities and other 

unauthorized and malicious activities afterwards, making it difficult to mitigate the undesirable effects in a timely 
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manner. However, with the implantation of proper solutions that allows real-time monitoring of database activities 

can overcome the problems. The role of database administrator is very critical and important to ensure the integrity 

of database. Whatever the case, auditing the database accounts are critically important process and users must be 

aware of it. 

 

7. Suggestions based on observations: 

 

As we know that database auditing is one of the major issues to the Information Communities. In the context of 

database security and proper authentication, auditing is explained to monitor and capture all activities happens to 

the current database. In order to detect some malicious activities on the database or any attempt is made to bypass a 

security level. Auditing of database provides proofs of monitoring internal and external controls to the database 

administrators and or database auditors (Robert, S. 2003). 

 

Thus observing a wide range of records happened to the database is really an important and challenging task for 

database administrators. This will create additional tasks and I/O disk load and the database and we can have 

performance issues. Controlling and monitoring database audits records should be recorded carefully in order to 

ensure efficient and effective performance of a database. Most enterprises have issues with their traditional 

databases and thus hard to cop up with every day challenging situations. Increasing use of internal and external 

resources in a database environment includes more critical risks, thus here the role of a database administrator is 

also very critical and important according to the situations happening with the databases(Robert ,S. 2003).  

 

All enterprises operate under a stated or implied set of goals and objectives. It is essential that a database 

administrator be familiar with these and takes them into consideration in the execution of his/ her responsibilities 

(Robert,S. 2003).  

 

 

 8.     Conclusion:  

 

Proper planning of audit is important. Planning of audit is again not a simple task. Planning of audit should cover 

short term planning as well as long term planning. Short term planning can be implemented twice within the year 

and long term planning can be implemented in order to apply new strategic planning for upcoming time period. 

Most organizations have broad proficiency understanding traditional database security concerns, but the 

increasingly use of internet resources in a database environment may create new security challenges and new risk 
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factors that must be handled differently. Next, we described the role of database auditing in a mechanism for 

protecting a database against internal, external or accidental threats. We would like to extend our work by a 

framework in the future work for the implementation of data auditing techniques.  
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Abstracts 

The transformation in world of electronics environment is in the progress of introducing forthcoming generations in electronic 
devices which are in the form of highly integrated, incorporated and intellectual form of simulation based devices; use to 
simplify the related elements and processes through virtual prototyping model at multiple levels of requirement based on the 
user needs and conformity in the form of nanotechnology. Also it’s hard to visualize just how such minute nanotechnologies are 
going to transform the electronics environment. For our understanding one nanometer is equal to billionth of a meter, or it can 
be defined in the form of 10-9 of a meter. Nanotechnology is an integrated form of study at the area of molecular systems 
related to the subject of science, engineering, and technology that are conducted at the level of nano scales. In simple form, 
Nano-science and nano-technology are the level of study in understanding the behavior of extremely small things and it can 
also be used across all the other areas of scientific fields. This paper covers the introductory study about nanotechnology and 
also focus on the approaches and applications of nanotechnology in various fields. 
 
Keywords: Nanoscale; Nanoscience; Nanotechnology. 

1. Introduction 

A molecular engineer by the name Eric Drexler interpreted the word 'nanotechnology' in the 1980's, he was talking 
about this technologies on the scale of molecules. In his study he unfolded the implausible devices such as motors, 
robot arms, and even whole processers, far smaller than a cell are redefined based on nanometers based devices. 
His study focuses the technology to build simple constructions on   a   molecular   scale.   As this nanotechnology 
became a recognized concept in the field of engineering and technology which initiates the key factor to shift 
simpler kinds of nanometer-scale machinery in to innovative technology. 
 
According to the scientist Richard Feynman's, The Molecular machine systems guides the positional-controlled by 
mechanochemistry is the visualization of minuscule factories using Nano-machines to build more complex Nano 
products and innovative nanotechnologies.  
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The term Nanotechnology is often discussed as an innovative general-purpose technology. The reason behind this 
term is because of its complete form of transformation that will have weighty impact on almost all productions and 
all areas of products used in the electronic environment. Also this technology is used to better built, longer lasting,  
and smarter products in the application areas starting from the home appliance, in the field of transportations, and 
plays vital role in the field of  medicine, influence in the field of  agriculture and also for other related industry in 
general. 

 
Like other technologies, nanotechnology also offers just not only better products but also massive productions. In 
other words it’s like a computer which can replicate the data as many copies as we need with less interval of time 
and production cost. That’s the real benefit of nanotechnology and so it’s also called as the next generation 
engineering revolution in the world of electronics engineering. 
 
 

2. Understanding the term Nanotechnology 

The unique and simple term ‘nanotechnology’ includes complex range of accomplishments within it. In the world 
of scientific research we use to refer the term 'Nano’ for mentioning a quantity in one billionth of its original value 
or size. So in the field of science and engineering the technology uses to refer a product at the nanometer level is 
called as nanotechnology. Thus the term nanotechnology attempts to understand the concept through their 
operations in terms of size level. 

 
 

3. Review of Literature 

In 1959, American Physical Society got a discourse from the Physicist Richard, in which he prophesied rewards 
for trade on very small scale products such as in the form of the analysis of DNA molecules and using machines to 
make other machines with increase in term of quality and accuracy in functionality. 

 
In 1974, the term nanotechnology was first coined by a professor Norio Taniguchi from Tokyo University of 
Science. In his speech about the correctness of engineering had improved over time. He referred to 
‘nanotechnology’ as that which accomplished greater dimensional truth than 100nm. 
 
In 1980, the word nanotechnology was popularized by an American engineer K. Eric Drexler, in his speech he was 
mentioning about building machines on the scale of molecules, such as a few nanometers size of motors, robot 
arms, and even the size of a whole computers can be made far smaller than a cell.  

 
In 1989, American theoretical physicist Richard Phillips Feynman also envisioned machines that could pick up and 
place discrete atoms. This development of his innovative idea was later assisted in the new invention of the 
skimming probe electron microscope, which is mainly used by the scientist’s community to identify the individual 
atoms in a surface. 
 
Using the skimming probe electron microscope, American physicist Don Eigler spells out the letters IBM in xenon 
atoms accurately where they needed them, it was one of the essential minutes in nanotechnology. 

 



   Indrani Palanisamy 

 

4. Different Approaches in Nanotechnology 

The different approaches in Nanotechnology are termed as 'top down' and 'bottom up' approaches. 
 

In Top-down approach, nanotechnology covers the use of micro and nano level of lithography technology and 
design. In this approach small geography products are made by preparatory products with larger and then 
prefiguring them and after that carving it down to make nano-scale size in precise forms of products. Complicated 
structural designs including chips that are comprising hundreds of millions of quite situated nanostructures can be 
made-up with this approach of all forms of nanotechnology. 

 
In Bottom-up approach, it also called as molecular nanotechnology (MNT), In this approach it is smears to 
construction of biological and extends to lifeless constructions at the level of  atom-by-atom, or in the form of 
molecule-by-molecule. Here in this approach the facilities of nature is utilized to pull together the nanostructures 
often the term used to refer in this approach is self-assembly. These self-assembling belongings of organic systems 
such as DNA molecules can be used to control the body of type such as carbon nano tubes, which may lead to the 
conclusion which has the capability to create growth in the parts of an united circuit. 
 
 

5. Applications of Nanotechnology 

Nanotechnologies are generally used in commercial products more than a decade, now a day it is seen as 
consuming huge likely in the areas as various healthcare products so called as Nano-medicine, in the field of 
Information Technology as nanotechnology based processors and so on. Various developing countries are dealings 
across the world focusing towards in investing and substantively to improve their development to treat disease and 
to prevent health related issues. 

 
Nanotechnology applications used in the short period of benefits are given below, 
• In Medicine field -Medical diagnostic tools and sensors 
• In electricity field - Solar energy collection (photovoltaics) 
• In e-commerce field -Flexible display technologies and e-paper 
• In Agriculture field -Composites containing nanotubes 
• In Information technology field -New forms of computer memory, Printable electronic circuits 

and Various optical components 
 
Nanotechnology applications used in the Long period of benefits are given below, 
 
• In Information technology field -Miniaturized data storage systems with capacities comparable to whole 

libraries' stocks, PCs with the power of today's computer centers, Chips that contain movies with more 
than 1,000 hours of playing time. 

• In Medicine field - Replacements for human tissues and organs 
• In electricity field - Cheap   hydrogen   storage   possibilities   for   a regenerative energy economy 

     • In Industry field – Lightweight plastic windows with hard transparent protective layers. 
 
 
 
 



   Indrani Palanisamy 

 

Nanotechnology is also being applied in Space Science, in 1996, National Aeronautics and Space Administration 
(NASA) took effort by introducing nanotechnology in space research and also launched a center for 
Nanotechnology oriented research activities. This result in the strong complementary work efforts on new research 
and expansion by exhibiting nanotechnology and simulation effort that includes the creation of new terms in the 
form of computational nanotechnology, computational nano-electronics, computational optoelectronics, and 
computational modeling of processes encountered in nanofabrication. The Center also has around 55 scientists 
involved in the research of nanotechnology and working on the above aspects, in addition they also introduced a 
practicum programs in their center for,   graduate   students and faculty members under sabbatical to participate in 
their programs. These programs helps to develop novel thoughts among participants towards nanotechnology and 
to the benefit of  NASA's future needs on electronics, computing, sensors, and advanced slimming down of all 
systems in to nano form. 
 
In the field of Material science, scientists have now accomplished by introducing nanotechnology in order to 
replicate this critical environmental sensitivity on the nanometer scale to control the devices dynamically over the 
movement and alignment of surface in the nano landscapes at the level of micron and sub-micron scales. This 
technology may have inspiring attempts in the field of actuators, and micro fluidics. 
 

6. Emerging trends in Nanotechnology 

An emerging material by the name of Graphene which is one million times thinner than a paper and is made up of 
carbon atoms is going to play a major role in the electronics industry which is changing the production of 
electronics components that are made up of silicon material. The change is taking place by using graphene to make 
ultra-fast circuits, firm transistors that can resist more heat and mini processors which are much smaller than the 
silicon technology based which we are using currently. This graphene is part of the family of well-known fullerene 
molecules, which include Buckminster fullerene and nanotubes. 

 

7. Future of Nanotechnology 

Conformist projection of electronics world says, 10 to 20 years from now, the emerging nanotechnology industry 
will play a major role in all other industries which are not initiated this technology yet. This is because of the 
paradigm swift progress being made in empowering technologies related to 3D prototyping, optics, mechano 
chemistry and nanolithography. Because of the rapid growth of this technology, In future we may not be able to 
adequately prepared, and if this was the case then significances could be severe to handle this technology. At the 
same time scientist are also telling that it may take longer than the actual projected time, but we should be very 
caution in allowing this technology to grow from now onwards for the earliest reasonable development scenario. 

8. Conclusion 

This study briefs about the insight of the groundbreaking technology that has the capability to replicate its own 
means of construction is so called as nanotechnology or an innovative exponential technology. Hence this study 
represents a unique engineering system which induces to make more infrastructure in manufacturing systems, 
workshops that in turn can help to build factories rapidly. We hope this study helps in understanding about the 
basic concepts of nanotechnology and it’s radical, transformative, commanding, and hypothetically beneficial 
technology if we utilize it in right way for our humanity. 
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Abstracts 

The term Data mining is a broad area of study related to search of database repository, it consists of growing set of techniques 

that can be implemented to extract knowledge and valued information from enormous volumes of data storage. In this study we 

highlighted the different data mining approaches implemented in mining out the information about earth surface changes over 

time. This type of data mining techniques help scientist and investigators to predict the deviations in the intensity of volcano. 

This happens due to the change of space-time patterns connected with location, time and magnitude of the unexpected events 

from the force threshold are noticeable. Also this reading highlights the noticeable space time earthquake patterns from 

unobservable dynamics by means of ensemble forecasting, pattern recognition and using various data mining techniques.  Thus 

this study gives an insight on how data mining technique can be realistic in finding the significances of earthquake and sending 

warning signals to the scientific organizations in order to save human life. 

 

Keywords:Data mining; Database; Geoscience; Forecasting 

1. INTRODUCTION 

The study in the area of data mining has grown from its root in the field of statistics, artificial intelligence, 

algorithms, information theory and databases into a fundamental set of procedures that have been implemented to a 

variety of problems. Data acquisition in scientific, computational simulation and engineering fields have made 

remarkable progress over the past two decades. The Advancement in computer network technologies have enabled 

the effective communication for migrating large volumes of data across geographically networked distant 

computers. This results in the need of innovative Technologies and tools for analyzing scientific data sets 

effectively with the main objective of interpreting the underlying natural phenomena. Data mining applications in 

the field of geoscience and geophysics were among the first to be followed and have achieved important success in 

this area of study as mineral prospecting, weather prediction, modeling and predicting earthquake from the foot 
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map of satellite images. Research studies on earthquake forecasts are based on the assumption that all of the 

regional features can be filtered out and from that data general information about the earthquake prediction patterns 

can be extracted. Feature extraction of such data involves a pre collection process of numerous statistical properties 

of data collection and generating a set of seismic parameters, which match up to linearly independent planner in the 

feature of space. Using pattern recognition or statistical approach usually performs this drawing out process of data 

collection. Thus this study gives an insight of mining the scientific data in the field of geoscience. 

 

2. About DATA MINING 

The area of Data mining is defined as an information extraction movement with the goal to discover out of sight 

facts contained in databases. Also it talk about the findings out of new innovative knowledge about an application 

domain using distinct data on the domain usually stored in the form of database. The application domain may any 

area of astrophysics, earth science or solar system science. 

 

 

3. DATA MINING MODELS 

The data mining technique is used to find different patterns and their relationships in a set of data, this data patterns 

can be analyzed through two types of models and they are, 

 

 Predictive models: Used to forecast unequivocal values, based upon patterns in known results.  

 Descriptive models: Used to define patterns and to generate meaningful clusters or subgroups. 

 

In large database system, data mining and knowledge discovery comes in two flavors: 

  

 Event based data mining: 

Known events-known algorithms: Which uses in effect physical models to locate known phenomena of 

interest either spatially or temporally within a large database. 

 

Known events-unknown algorithms: Which uses clustering properties and pattern recognition of data to 

discover new observational relationships among known phenomena. 

 

Unknown events-known algorithms: Which uses predictable physical relationships among observational 

parameters of physical phenomena to forecast the presence of previously unseen events within the large 

complex database. 

 

Unknown events-unknown algorithms: Which uses current trends or thresholds to recognize transient or 

unique events and to discover new physical phenomena. 

 

 Relationship based data mining: 

Spatial Associations: To identify the events at the same location.  

 

Temporal Associations: To identify the events occurring during the same time or related periods of time. 
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Coincidence Associations: Uses the clustering techniques in order to identify the events that are to be 

found within the space of a multi-dimensional parameter. 

 

4. Requirements for data mining in large scientific databases: 

 Cross identifications: It refers to the standard problem of relating to the source list in one set of database to 

the source list of another database. 

 

 Cross correlation: It refers to the search for correlations, trends and tendencies between physical 

parameters in multidimensional data’s commonly spread across databases. 

 

 Nearest neighbor identification. It refers to the common application of the clustering algorithms in 

multidimensional parameter data commonly within the database. 

 

 Systematic data exploration: It refers to the application of wide range of event and relationships based 

queries to the database in the anticipation of making a serendipitous discovery of new class of objects. 

5. DATA MINING TECHNIQUES: 

The different types of data mining techniques are, 

 

5.1 Statistics: 

• Can be used in several data mining stages, 

• Data cleansing  

• EDA Exploratory data analysis  

• Data selection sampling facilities and so reduce the scale of computation 

• Attribute redefinition  

 

5.2 Data analysis–It measures of connotation and relations between attributes interestingness of rules, 

classification. 

 

5.3 Clustering: 

 • Class label is unknown: Group data to form new classes. 

• Clustering based on the principle: minimizing the interclass similarity and maximizing the intra-class 

similarity. 

• Segmentation and clustering is basically segregating the database so that each partition or group is 

similar to some criteria or metric accordingly. 

• Data mining applications make use of clustering conferring to similarity  

• Clustering provides subgroups of population for further analysis or action, it is very significant when 

dealing with large databases. 

 

5.4 Visualization: 

• Enhances exploratory data analysis (EDA), it makes patterns more visible.  

 

5.5 Association (correlation and causality) 

 •  Multi-dimensional vs. single-dimensional association.  
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5.6 Classification and Prediction  

• Identifying models (functions) that describe and differentiate the concepts or classes for future 

prediction.  

• Presentation: Neural network, decision-tree and classification rule. 

• Prediction: Predicts some unidentified or missing numerical values 

 

5.7 Outlier analysis 

• Outlier: If a data object that does not fulfill with the common behavior of the data then it can be 

considered as noise or exception but is quite valuable in fraud detection, rare events analysis. 

 

5.8 Trend and evolution analysis 

• Sequential pattern mining, periodicity analysis  

• Trend and deviation:  regression analysis 

• Similarity-based analysis 

 

 

6 DATA MINING TECHNIQUE IN GEOSCIENCE FORECASTING  

 

 Data mining to determine Chemical changes in Ground water 

 Data mining to measure the ground water levels 

 Data mining to measure the Radon Gas in Ground water wells. 

 

6.1 Ground Water Levels 

Fluctuating water levels in deep wells are predictable as precursor to earth quacks. The pre-seismic 

discrepancies at observations wells are as follows. 

• The gradual lowering levels of water in well over a period of months or years 

• An enhanced lowering of water levels in the final few months or weeks preceding the earth quake.  

• A reflection where water levels begin to increase rapidly in the last few days or hours before the main 

shock. 

 

6.2 Chemical Changes in Ground water 

• Composition of natural Chemicals present in ground water is affected by seismic events. 

• Investigating the water after the earth quake results showed that the composition of water reformed 

significantly in the period around earth quake. 

• It was observed that the chloride concentration were very nearly constant. 

• Also the level of sulfate chemicals also showed a similar rise. 

 

6.3 Radon Gas in Ground water wells. 

• An increasing level of radon gas in wells is a sign of earthquakes recognized by a research study. 

•    Although the reaction of radon has relatively short half-life and is not likely to seep the surface 

through rocks from the depths at which seismic is very much soluble in water and can regularly be 

monitored in wells and natural springs often radon gas levels at such natural springs show reaction to 

seismic events and they are monitored for earthquake predictions. 

The finding and effective earthquake procedures in using the precursors are based on the data related to 

estimation of time, place and energy for estimation of time, place and energy of an expected earthquake. 
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Earth quake sequences, geo-monitoring time sequences data about stationery seismo-tectonic properties of 

geological environment and data mining expert knowledge and the related hypotheses about earthquake precursors 

are taken in to consideration to find the geoscience forecasting. 

 

 

7 CONCLUSION 

This study identifies the data mining technique used in geoscience forecasting and the prediction based on the 

extracted data from the pre-cursory phenomena and it is very high challenging task which includes various 

computational methods and software tools were used for detection of the result of pre-cursor by extracting general 

information from noisy data. Using clustering of common frame work, the study can perform multi-resolutional 

analysis of seismic data starting from the raw data happenings designated by their magnitude spatio-temporal data 

space. This innovative technology also be used for the investigation of the data from the geological phenomena 

which helps to save our mankind from earthquake. 
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Abstract 

 

In this emerging technology era, High Availability (HA) of data is a must and databases are one of the main sources. 

The database is collection of correlated data saved at a single place and or multiple storage devices with multiple 

dimensions. Users retrieve their required information by accessing the database using different applications or 

interfaces. The main aim of database is to keep data available for users that can be accessed 24/7. To provide high 

availability, the database administrator use different techniques and several devices to keep it available for users. 

Thus the role of DBA is critical in such environment. In this paper, we discussed some of the critical ways to make 

data availability. 

 

Key words; High Availability, DBAS, Distributed Replicated Block Database, De-duplication, Pronto 

 

1. Introduction and Preliminary Literature Review 

The main responsibility for database Administrator is providing the database for users in any time & from anywhere 

they can access it provides this feature. It is required to use different mechanisms and technique to keep the data 

bases available for end users. The databases it may affect from different cases keep the database unavailable for 

example System failure, Transmission failure, DBA failure, Hardware failure. This research paper shows different 

mechanisms used it to protect the database from any failure by using de-duplication, pronto and distributed 

replicated block database (DRBD). 

 

2.  Causes of Failure on database  

2.1 Hardware Failure  

The one kind of failure is hardware devices, the hardware part it may on memory or hard disk storage on 

database server. In addition the hardware of system or the operating systems .This type of failures it 

affect the process of transmission or retrieving the data by losing the power or crashing the disks or 

disruption of systems or servers. 

 

2.2 Software Failure 

The Second type of failure is from Software side. The Software side is available in three tires that are 

available on Database. For example: The operating systems that installed on servers (oracle, sql, mysql), 

In addition the Applications Software that use is as front end on DBA for (ASP, Java) .[1] 

 

2.3 Network Failure  
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To access or retrieve the data from database it requires network connection, which allows the end users 

to access the database any time they need and from any location .So if there is problem in connections , 

the database will not be available for users.  

 

2.4 Human Errors 

This kind of failure is caused by Human errors or mistakes, It happens when the users insert or update on 

database by using incorrect codes to complete the process or entering wrong commands that can affect 

the working of database. [1] 

 

This Figure is showing the percentage of cause’s data loss in the database: 

 

 

 
 

Figure 1: Causes of Data Loss in Database (Insurance Inc, 2003) 

 

3. Mechanisms to keep the database on High Availability. 

 One of the main purpose in database, is reducing the risks that it may affect the database unavailable for users there 

are many threats which affect the process of database and make uncompleted transmission, if the database is not 

available for users, it will lead to reduce the performance of organization. In addition it will affect the integrity of 

data, when the database is not available on 24/7 or easy to disturb it. It will lose the data, and keep it inaccurate for 

users and make many mistakes for end users and organization. 

In addition the high availability should be available on all three tires on database because all of these tires connected 

to each other and if anyone has failure it will not allow accessing the database, because all are integrated to each 

other. To reduce these affects the database administrator should follow some of procedures and techniques to 

avoiding of losing data and keep it in high availability on all the times. 
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3.1 High Availability on Storage  

 

The core of database is the storage device , the place that save all the data that require for the organization , 

one of the virtual storage used in DBMS is called (DRBD) Distributed  Replicated  Block Device , It is 

working by using network .By using  it ,it can provide dual primary node (Primary & Secondary Storage ), 

Its provide Synchronous & Asynchronous ’  mode . In addition it is provides automatically recovery in case 

of any failure.  

 

3.2 Availability in applications nodes( Middle Tire) 

 

The high availability in middle tire, It can be software and hardware, For examples web server, applications 

,firewall, routers ,intrusion prevention system (IPS) . The DBA should apply redundancy for nodes who is 

receiving and sending the transmission between the two tires , In case if one node failure the other node will 

handle the process without any difficulties or latencies  , we can classify the availability in middle tire in two 

types :Flow dependent & Flow Independent  

Flow Independent: For example the stateless Firewall application, its block all the data or packets that 

matching the list, its can regenerating the transmission  

Flow dependent: For example NAT, Its working by generating flow state of establishment and directed to 

host ,In case of any failure or create new state of establishment , it will directed to the stand by host 

immediately without consuming time.[8] 

 

3.3 DE-duplication 

The data duplication is one technique for backup to reduce the volumes of data and in same time it keeps the 

way of transmissions of data will be more easily. The data DE duplication its remove any duplicated of data 

on database to consume the storage space. It’s having three ways of DE duplication. It’s find the duplicated 

data by using pointer. Its only save one unique file for each data .In addition its used incremental backup to 

backup only the files who is having any changes (Files updates) . Its merge the duplication files in shared 

storage space. Its replace the duplicated files by links for end users and applications; they are used as original 

data. There are three different methods used to de-duplicate data are File level, Block level and Byte level.[3] 

 

File Level: 

 This is work in case of two files having different names but on same time having same contents, so they can 

identify the duplication of data in two files. 

 

Block level: 

 This is comparing the data block by block, initially its divide data streams into fixed length of block, then compare 

it by the blocks of data in disks .In addition its used MD5 to generating hashing value and compare with the hashing 

value on disk 
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Byte level: 

 In this type of method, Its compare the data stream in byte by byte from cache disk .Its more accurate in comparison 

because its need to go thought it one by one .. 

The File level and Block level is mostly used in de-duplication than Byte level. [3] 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure2: 

 De-duplication of data ( Adopted on the idea by ) 

( Guo-Zi Sun, Yu Dong, Dan-Wei Chen, Jie Wei, 2010) 

 

3.4 Pronto 

Pronto is a protocol used to provide the high availability on database, its duplicate the transaction between the 

active database and backup database, both databases handle the same transaction and process it. In case of 

active database down, the backup will handle the processing without any latency. Pronto is located on 

middleware of database, its working between the client side (application) and database. It is receive the 

Split data block 

Calculate finger print 

Create backup documents 

Store new data block and establish 

pointer 
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transaction from the client to primary and backup servers, the connection between its in point to point, then will 

execute the transection in database and all the primary and backup server will handle the same transection .[2]  

 

4.  Policies for High Availability  

The database Administrator has to prepare for policies and rules to keep the database on high availability. By 

preparing good document policy including all the polices  and standards to provide the security and the availability 

for database, however the policies should be working on it and implemented by all the employees who needs to use 

the database. In addition is preparing plan for any case of failed and provide good training to handle the event of 

database. Also it’s requiring for monitoring and maintain between different times of periods. [5]  

 

5.  Conclusion 

 

The high availability is one of the main responsibilities of database administrator and it should keep it in high 

available with less of efforts and without affecting end users, The database administrator can use any one of the 

techniques that fulfil the requirements of the database in Organization, In addition the data should be available with 

high level of security on integrity of data. The high availability can be provide it by keeping monitoring of the status 

of database to avoiding any failure and also keeping in maintenance if its require for any updating .However the are 

many techniques’ can use it for availability is clustering and load balancing. In future, we would like to extend our 

work by studying different framework available of database auditing and more techniques used to improve the 

security of critically important data of organizations. 
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Abstract: 

A vending machine is normally to provide fast and easy services to consumer choice oriented products depends on the environment such as Vending 

Machines in dispense Colleges/Schools to Juices and Chocolates, Sports Clubs to Energy drinks and Hospitals to Tea/Coffee and beverages. There 

are many other vending machines that help consumer in different way to get their requirement fulfilled such as lottery, tickets, sweets, etc.There are 

vending machines inside the campus but not providing the students required stationeries timely manners. This project redefines the vending 

machines capabilities to rent stationeries in secure way. This research ventures new embedded systems framework that supports the vending 

machine to support for renting scheme besides selling stationeries. The application development phase of the venting machine’s redesign is 

proposed in this paper. 

 

Keywords: Vending Machine, Framework, Finite State Machine; 

 

1. Introduction: 

 

 During the examination majority of the fellow students are disturbed due to absents of stationeries for the respective exams by 

their colleagues. It is one of the reasons that the student communities have been affected significantly toward their exam fallouts in 

schools/college/Universities. It is difficult and expensive to build a shop for selling and renting stationeries stuff in schools and 

universities location. Alternatively the selling or renting stationeries in a secure way are a big challenge in the area of vending 

machine business. This research proposes an unique vending machine for stationeries like pencils, pens, rulers, eraser, Note books to 

sell whereas calculators, digital dictionaries to rent at times. This vender machine will be located on schools, universities and colleges 

to support the student’s community and to increase productivity in their studies. The experiment begins to study of different vending 

machine algorithm and redesign to suit the requirement for vending and renting mechanism.  

 

2. Background 

 

The following paragraph discusses the literature survey that emphasis the important of redesigning vending machine for student 

community. Also no significant studies have shown to help the student to buy and rent stationeries on campus. This survey starts with 

logical design, usage methodology and end with security issues.  

It proposed an efficient algorithm for implementation of vending machine on FPGA (A field-programmable gate array onboard 

and produce the dispenses the product with less power than the microcontroller based vending machine. This research limited with 

four products and three coins. There are issues about accepting coins inside vending machines also discussed in this paper [1].The 

topic Finite State Machines (FSMs) is an example of this accessible mathematics [2]. A method has been proposed in much research 

that describes the behavior of a vending machine over time. Bubbles represent states which are given names. The entity has a finite 

set of states’ S = {S0, S1, S2, etc}. By convention, S0 is the initial state such that the Vending machines in today’s world dispense a 

great variety of goods and services besides drinks- perhaps the most common is the automatic teller machine (ATM) in response to 

input information supplied by a magnetic strip on one’s debit card, supplemented by choices input by keypad [3]. Smart vending 

machines that enable sales and inventory information to be remotely monitored through the Internet using embedded online 
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messaging devices were recently introduced. It is developed an experimental Java client-server system with a special purpose 

hardware interface to control a Pepsi vending machine via the Internet [4].Smart vending machines are expected to resolve the 

problems inherent to conventional vending machines such as run-out of products and machine breakdowns left for a long time. Some 

research insisted that smart vending machines are the future of the vending machine industry [5]. It is also developed an index to 

make replenishment decisions for smart vending machines to minimize transportation and stock-out costs .[6] Related to the security 

The traditional paper ticketing by RFID tickets and vouchers, vended through automated machine using smartcards, which improves 

the convenience and security of transaction. Ticket friend solution through automated machine enables the passenger to predetermine 

the transport details [7] [8]. One issue with vending machines particularly mechanical vending machines involves the use of coins of 

foreign currency, or, in more extreme cases, worthless tokens or washers, which have the same size and shape as the coin accepted by 

the machine. This is done to pay less for merchandise, and sometimes in order to get change that has more value than the originally 

inserted object[9].The security on the vending machine still consider to one of the challenge in the research area. 

 
3. Methodology: 
 

 Redesigning vending machine suits for student requirement. To meet our target, we will adopt the following methodology. The 

initial step is to read a number of literatures and papers related to our topic and to know the basic steps to begin the project. After that 

we will review papers on the algorithm of selling and renting on vending machine for stationeries retrieval. When previous step end 

we will start Feasibility Studies on Vending machine mechanism to know how match we need and how to distribute the amount of 

many on the requirement. Data collection from the students all over Oman is to gather experience. There are three phases on the 

Vending Machine which is buying, rent and returning the item. For each phase there is methodology for design that system. The next 

paragraphs will show how this system will work and we use Flowcharts to show the step.       

 

4. Design of Buying Systems 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 
Fig. 1. Flow chart for buying from the Vending machine 

Initially when the Student puts in money on the machine, money counter tells the control unit, the amount of money Inserted in 

the Vending Machine. Student ID card as repository maintained to do the transaction. Duplicate entry of fake coin or other shapes 

will be scanned and monitored using 3D scanner. When the Student presses the button to purchase the item that he wants, the control 

unit turns on the motor and dispenses the product if correct amount is inserted. The excess of amount inserted will not be accepted, 

machine will return the inserted money to the Student using Final State machine system. The system would suggest the Student for 

Rental option if the required money is available for dispensing the stationeries through the vending machine. The Student could 

either decide to rent the items or to end the transactions. The machine will demand for servicing when the products are not available 

inside the Machine. 
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5. Design of Renting System:  

 

    On the renting system Student ID card are require and Repository will be maintained. After that the ID number is entered to the 

machine then the system will save ID of the Student and take a photo of the Student. After that the ID card is entered into the 

machine, a scanner will scan the card to see it match with ID number. If the ID is not matching, the machine will bring out the ID 

card from the machine and if it is matching then ID card will not out from the machine until item return. Then Student will select the 

item from the three below floor of the machine, the item will be delivered out from the machine. The machine will shows a massage 

to inform the Student about the day of rent and the amount of money for each day pass. If the Student is not returned within the 

stipulated time he will be notified through registration system. He amount will be detected form the fee remuneration. Other types of 

security measures also planned for implementation as the research progresses the payment. 

 

 

 

 

 

 
Fig.2. Flow chart for renting 

 

 

 

 

 

 

6. Design of Systems for Returning items after the Rent: 

 
Student will enter his ID number. Then return the item on the return counter, 3D scanner will scan the item to check if the code is 

similar to the one which that Student rented and to check if the item is not broken. If the codes are similar print the bill of the amount 

of money that Student must pay.  If Student pays that amount of money, the machine must march -out the Student ID card. If Student 

doesn’t pay, the ID card will not be march-out from the machine. The student ID will be captured. Report will be generated in the 

database and forward to the Administrator and the registration department. The registration department or the administrator would 

dispatch his student ID after the payment.  
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Fig.3. Flow chart for returning rented item 

 

 
7. Final State Machine for buying from the vending machine:  

 

If the price of the item that user want to buy (selected item) 100 Pisa. There is no of coins enters on our system. 

 
 

 

 

 

 

 

 

Fig.4. Final State Machine for buying system 

 

Table.1. Final State Machine for buying system. 

States Entered  prices 

S1           100Baisa 

S2            500Baisa 

S3 1 OR 
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8. Model Prototype Design of Stationary Venting Machine 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5. Final design for vending machine 

9.    Significance Security on vending machine:  

This study will use and consider the security techniques to make vending machine use become more secure. The techniques like 

the camera which uses to identify user by taken photo for them when they rent an item. Also when they return it to the machine and 

then compare the first picture and the new picture. If it matches together that mean same person on two operations. An information 

technology security technique is to use scanner to scan the code of the item and each item have independent code or unique code.  

 

10. Throughput of the project 

 

The following are the throughput of the project. Considerably,  Data analyzing, Preparing Mathematic model to set the Logical 

Flow of the Vending Machine Process. Algorithm Development, Java programming for the vending machine. The Student learns to 

develop embedded system using java and database programming. The students learn to Implements the different types of security 

futures in the vending devices. Preparation and test the operation of the Vending machines Prototype. Discuss and Demo with 

Technical Expert form the company. Prepare of the final technical report, extensive study on programming language and security 

system. This research motivates the student for future research participation in the field of Information and communication 

technology. 
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11. Conclusion and Future work 

In conclusion, the education is the most critical reason to develop all the communities. So, we worked to study the thing that can 

effectively support improving our education in Oman. We are as students we thought of some barriers that we usually face in our 

study life. Then we find that implementing a vending machine in campus for providing students' needs stuff can work successful very 

well. Moreover, we studied the factors that can be solved by providing this machine instead of having Book store which is badly have 

big cost expenses. We hopefully wish to see this idea be applying in our campus to see its good effects. There are many positive 

learning and social objectives that we can get it by implementing this machine. This vending machine will ensure the student 

productively and self-reliability in their studies.  

There are some issues that could affect the efficiency of machine’s system. There are limited sources about the implementation of 

the application using Java and Database for making renting stationeries stuff system because it is a new idea and no one had create it 

before. Moreover the design of algorithm for both systems with security tools and measures that we are going to add it to the vending 

machine like scanners and camera and other staff to insure the identity of customer and the currency inserted in to the machine too 

also will need some modification to increase the quality the vending machine. These issues could be considered as future avenue for 

the development. 
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Abstract: 

An operating system is set of instructions used to interact between the device hardware and the software that the user deal with. IOS 

and Android are now consider the most common operating systems used in the smart devices. Each one differs from the other, and 

both of them have strengthens and weaknesses. The paper discusses and compares both operating system in terms of security and 

gives a recommendation for a normal user. 
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1. Introduction  

During the last years, many smart devices appeared to facilitate the users’ transactions and jobs in order to increase the productivity 

and keep pace with requirements of modern life which are based on digital technology. Smartphones, tablets, and smart TVs are 

some examples of these smart devices that have more multifunctional jobs and uses. Of course, for every smart device there must be 

an operating system to interact with the hardware device. As a result of the emersion of smart devices, new operating systems were 

developed for these devices. There are many operating systems designed for the smart devices, but the most popular and spreadable 

which are used for common devices todays are IOS and Android operating systems. Apple OS is an operating system that is based on 

objective c programming language developed by Apple Company. The emersion for this operating system was on June 28 2007 with 

name of Apple iPhone OS 1.0. The apple did not have official name until the release of iPhone Software Development Kit (SDK) on 

March 6 2008. The name of the operating system became IOS on June 7 2010. Different versions were released for this operating 

system but, the latest version now is IOS 8.3. The IOS is only installed on different apple products such as iPhone, iPad, iPod and 

apple TV.  

Android operating system is an open source OS that is based on Linux operating system developed by Google company. The first 

appearance for this operating system was on November 2007 but in beta version. In September 2008, the first commercial version of 

android released. The name of operating system was called android 1.0. HTC dreams was the first device that had installed the 

android 1.0. The version contained some basic features such as android market and different google services like Gmail, Google 

maps, Google Talk and other services. Month after month, year after year different versions appeared to develop, improve, and add 

more features for Android OS until we get the latest version until now which is Android 5.1 Lollipop. In opposite the number of 

devices that support Android OS has been increased and varied to include smartphones, tablets, smart watch, TVs, glasses and in car 

systems that are supported from different brands and companies like Samsung, Sony, LG and many popular companies.       

2. Background  

A statistic made during 2010 and 2014 about the world wide smartphone shipment market share by OS and the result showed that the 

Android operating system dominated the market and it is followed by Apple IOS. See Fig.1.  



 

Fig.1Worldwide Smartphone Market 

Another statistic was made in 2013- 2014 to explain the top four smartphones operating system installed on devices, unit shipments, 

market share and year over year growth. See Fig.2. 

 

 

Fig.2 Operating Usage Statistics 

 

The statistic showed that most of different unit volumes such smartphones, tablets and TVs are supported by Android OS with 

approximate number of 1,059.3 million units in 2014 with the increase of approximate 250 million devices since 2013. These units 

are represented by different popular companies like Samsung, Sony, LG, and Huawei. In addition, the market share also has been 

increased by 3%. The second OS competitor was IOS from apple. The number of units and devices supported by IOS were 192.7 

million units with the increase of 40 million units since 2013. In contrary, its contribution to market share has been decreased by 0.3 

%. [1] 

From the previous statistics it is clearly now that the Android OS is the most common operating system that is used by many 

companies for their different products they produce. In other words, the number of users who have and use Android OS are more 

than any other operating systems. The large gap that Android OS makes with other operating systems comes from different sides. 

From the software side, the most important point is that Android OS is an open source; which means that any company, organization, 

institution or a group of developers can make their own version from the raw Android OS. The raw version of Android OS is 

developed by Google Corporation and applied to Nexus devices. In more clarification, a company that produces smart devices can 

add more features, functions, and has its own Graphical User Interface (GUI) for that OS with the help of the developers from outside 



or inside the company. It also can remove unnecessary services or features which are unwanted. Another point is the application 

market. Google markets provide millions of different categorized applications and they can be free, paid, or even for trial use. Those 

applications are either come from known sources like trusted institutions and companies or they can be from unknown sources like 

developers from different parts around the world. In addition, Android OS is considered to be a user friendly; the normal user can use 

the OS with more flexibility during the interaction with other components and features added to that operating system. From the 

hardware side, there are many companies from different parts of the world which are competing to market their smart devices that 

work on Android OS. This type of competition makes the companies produce devices for several categories of people and try to 

cover a large target of population with suitable prices. As a result, the user has many options to make the decision where to buy the 

device from. In contrary this will lead to the spread of Android OS users. 

For any operating system there are some scales to measure how good the OS is. The security, performance, flexibility, usability and 

sustainability are some of measures to judge on the quality of an operating system. Although Android OS is the most common used 

system, there are many problems related to security concerns more than other operating systems. Here we are looking at a quick 

comparison between Android OS and IOS in terms of security.     

3. Comparison between IOS and Android OS 

First, the IOS is designed only for Apple products not for other companies and any change made to the system whether for updating 

or upgrading, fixing any vulnerabilities that may exist to the system. Since the apple company is the only one that uses IOS, it is easy 

to distribute or publish any changes made to all users even if they have different versions or models of smartphones or other devices 

that work on that IOS (the latest version of IOS is 8.3). On the other hand, as a result of the common use of Android OS between 

various companies, it is difficult to manage the whole devices that work on Android from different brands. Nexus devices are directly 

supported by Google, so any changes made to the system will reach them first. From other side, different companies such as 

Samsung, Sony and LG receive the changes in OS later not at the same time and the changes will not be applied to all of their 

products, some of them are not supported or are not compatible with requirements needed. The old version devices may not take the 

advantages made to the OS. Of course, the previous versions are not well secured, they have many security bugs and different issues; 

that is why new versions of Android operating system are issued every year or during months, (the latest version of Android OS is 

lollipop 5.1).  

Second, as we mentioned previously, Android OS is an open source system. A modified version of Android or what is called ROM, 

can be installed to the smartphone or device. Android ROM (Read Only Memory) is a system image that contains an executable files 

and other instructions related to the Android OS. By default, any device or smartphone comes with the original ROM from the 

mother company. Some of the ROMs are customized by different companies, institutions or even group of developers. 

CyanogenMod, Android Open Kang Project (AOKP), MIUI, and Slim ICS are the most common examples of ROMS. The process of 

installing the customized ROM is called Flashing the ROM. Unfortunately, some of customized ROMs are not trusted because they 

are made by unknown sources; they could be attackers. This can let the attackers to exploit this property and do what they intend to 

do. Almost the same thing can be made to the IOS, but it is called Jailbreaking. Jailbreaking is the process of removing some 

restrictions enforced by IOS like installing some applications, themes, or extensions that are not provided in the original version 

(IOS). The difference between Jailbreaking and Flashing ROM is that before doing Jailbreaking, there are some strong security 

measures to prevent, warn the user and notify him that the company (Apple) is not responsible for anything happens after 

Jailbreaking.   

As we know, Android is an open source system, the market it has is also an open source. Google play store contains millions of 

various applications such as games, books, movies and music. The market allows anyone who has the ability to develop an 

application to upload and post it in the market. Unfortunately, a large number of applications do not comply with the standards or 

they are not with desirable quality and functionality, and the big problem if they are developed by the hackers and attackers. The 

hackers can develop an application that is considered a malicious software (malware) and try to access the user’s data such as 

personal photos or videos, contents and documents or even destroy and damage the file system. A report made by f-secure 

corporation in the first quarter of 2014 showed that there are 275 new threat families do exist in Android market. The threats 

categorized 91% as malwares and the rest are considered potentially unwanted apps (PUA). The malicious could be in the form of 

Trojan horse which is the most common type used. Trojan horse can perform unwanted activities like sending messages, files or 

application downloading and stealing data [2]. Google play market must make restrictions for any developer who wants to post an 

application and filter any suspected application. Unlike Google play, apple store is not open source; they closed off any normal 

developer to post anything they want to apple store. Apple store team reviews, checks and agrees on the application to be distributed 

in the store after passing some security measures and standards. The same report published by f-secure showed that there is only one 



family threat exists in Apple store. In addition, the team periodically checks the store if there is a suspected application which might 

be malicious or has less quality and functionality, so it can be noticed that some applications are removed from the store. [3]               

 

The privacy is considered an important factor in security. Privacy is about keeping the data or any important files protected from 

unauthorized access or use. While installing certain applications from Google play, they ask the user the permissions for identity, 

contacts, calendar and so on. Unfortunately, many users do not read the permissions before they accept installing them. 

Approximately, the same thing happens in IOS. Some applications intended to be installed for certain purpose like gaming request 

permissions that may not be related to its functionality such as contacts or geographical location [4]. The difference is the 

permissions are requested after the application is installed and the user has the ability to reject that permission. In addition, the user is 

able to look on the applications that are authorized in in specified permissions and switch off the permission opposite to Google 

policy that does not give the user the ability to control the permissions. The other thing that must be taken into consideration is while 

surfing the internet webpages that are not secured or doing some transactions like online payment or electronic shopping by 

providing personal information to that pages or services applied by certain applications. [5]    

Finally, the direct access methods used in both operating systems are varied. From the Android OS side, there are different forms of 

screen lock that are used to prevent from direct access such as swipe, pattern, face, pin, password, and recently finger print for the 

devices that support this type of techniques. By default, the system will not enforce the user to apply any type screen lock and this is 

not actually not recommended because the device that the user owns is not all the time in his hand. This may allow anyone to open 

the smartphone and do what they want like viewing the contacts, pictures, or even downloading and installing the applications that 

may contain malicious software. Unfortunately, some of the screen locks available are weak or easy to break. Face unlock is not 

much accurate, because it is affected by many characteristics such as the brightness, angle, and the changes made to face. The 

problem with pattern that the pattern after a period of time will be noticeable or printed on the screen, so it is also vulnerable to 

breach. PIN option is also used by many users, but the problem with this screen lock is if the user has important files or information 

that make susceptible to attack by the attacker, the attacker can perform a brute-force attack which is trying all the possibilities until 

getting the number. The password options is difficult to breach even by using the brute-force attack because the user can use a 

combinations of letters, digits, and special characters, but the problem in using this option is the user in general need not to remember 

that password because it is difficult. From the IOS side, the system enforces the user to lock the screen not as google policy. There 

are only two options available in screen lock they are passcode and fingerprint or what it is called touch id. Touch id option is not 

supported by old devices, it is available only to the new apple smartphones and tablets. In the passcode option, the user inserts 4 

digits only and this is possible to breach lock screen if the user uses easy or guessable passcode. The system can provide a strong 

passcode that contain letters, digits and special characters by switching off simple passcode option. 

 



4. Conclusion  

Many smartphones come from different companies and producers from different around the world day after day. The operating 

systems that supply smart devices also improved and developed their systems to meet the change in requirements and add new 

features and services. In contrast, the attackers themselves also are developing new techniques and methods to do their favorite tasks. 

The normal user who uses device working on either IOS or Android OS must be careful and follow the next recommendations while 

dealing with smart devices for any purpose. First, activate the lock screen function. Use a strong option provided in the system like 

finger print or strong password. Second, activate google drive and iCloud services. They provide useful functions like storing your 

personal contents and information in the cloud. iCloud additionally has the ability to locate the apple device (Find My iPhone) and 

erase the data and all contents that exist in the device if it is lost or with wrong hands. 

Moreover, they provide a free space for storage and they can be accessed anywhere and anytime while internet is available. Third, 

avoid making any changes to the original system by Flashing ROM or Jailbreaking. The user have to use only the system that came 

from the device’s company and keep up to date with that system and essential applications if any updates released. Forth, the user 

must not download any application from the market especially those who are dealing with Google play because a lot of applications 

are from unknown sources. Also, check and review the application permissions to the device before installing it. Finally, install 

applications related to android security such as eset mobile security, Mcafee and other useful programs to protect from malicious 

software.      
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Abstracts 

This paper surveys the development of microwave antennas design for medical imaging applications from the older 

locating/detecting techniques (e.g.; radar). Various techniques which can be used in medical imaging applications often requires 

antenna/s that is/are capable of transmitting ultra-wideband signals. The paper reports on a design concept for the microstrip, 

ultra-wideband and fractal based antennas. The pass-band of all three categories of antennas are in microwave range. Design 

parameters such as return loss, radiation pattern, gain and polarization are discussed for each type. The paper suggest the 

possible applications of the antennas and also provides insight into the modelling work which will help the microwave 

engineering community to understand the behaviour of the microwave antennas in developing a small planar UWB antenna 

suitable for microwave medical imaging. 

 

Keywords: Ultra-wideband(UWB); Microwave imaging; Radiation pattern; Return Loss. 

1. Introduction 

Breast cancer is one of the major health matter concern. A quite large number of male and females diagnosed with 

cancer throughout the world every year. The number of cancer patient in the Sultanate of Oman is 8890 in 2007 

and it is increasing [15]. These cases have led to fatal damages or death. Therefore the same time the cutting-edge 

screening tool reduce the death rate significantly, the early detection by microwave imaging techniques helps in the 

prevention as well as help early treatment becomes the most important process [16]. 

Antennas are a fundamental and key element of today's microwave imaging equipment. Due to the vast changes in 

technology which led to more sophisticated devices which become more complex and antennas became smaller 

with many parameters. Therefore, this paper is going to provide the reader with a comparison between three main 

types of antennas. These antennas are Microstrip, Fractal and Ultra Wideband (UWB). Moreover the comparison 

fields and factors are going to be gain, polarization, return loss, radiation pattern and their proper applications. The 

paper is going to show which of these antennas it is going to be the most suitable one for breast microwave 

imaging. 
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2. About antennas 

2.1. Microstrip Antennas 

Due to the witnessing of very rapid growth of wireless communication applications, antenna’s with very large 

bandwidth are in demand, so that various applications are covered with a single antenna. 

A circular micro strip antenna with band notched property suitable for UWB operation is designed. The antenna 

must operate in the frequency range from 2 GHz to 10.6 GHz .Therefore, it's impedance  must achieve 8.6 GHz 

bandwidth in order to avoid  large return loss, matching problem and has to promise a high data transmission rate 

[3].  The measured results show that the optimized antenna has |s11| <-10dB in the choose frequency band and 

good Omni-directional radiation patterns. It is observed that the VSWR is less than to 2 (VSWR < 2) through the 

UWB frequency range. Thus, impedance matching and return loss are very good. The designed antenna is quite 

suitable for wireless communication applications. 

Microstrip patch antenna is a low profile and cheap antenna that cover 3GHz to 7GHz frequency band which is 

suitable for covering S-Band and C-Band for WLAN applications, Wi-Fi for laptop applications and satellite 

communication [1]. The gain and directivity of the propose antenna is 2.66db and 3db respectively with a good 

BW. Simulated results using HFSS indicate that the measured bandwidth with 10dB return loss is 4GHz. It is cost 

effective to design one antenna for many applications. The antenna is also applicable in medical application and 

radar imaging technology.  

 

 

 

 

 

 

 

 

 

                               (a)                                                                                                                    (b) 

Fig. 1. (a) Return Loss vs. frequency of UWB Microstrip antenna; (b) Back view of UWB Microstrip antenna. 

New Multi-Layer Microstrip Antenna is introduced using Stacked Multi-resonator patches. The antenna utilizes 

the frequency band of 3.1 to 10.6 GHz. The antenna size is good for mobile applications [4]. The radiation is in the 

broad side direction, and the variation in the pattern is very small over the entire bandwidth. The proposed antenna 

obtained a bandwidth about 50% and maximum gain about 7.5 dB, which shows that this structure can be 

mentioned as a useful design for ultra wideband products. However acquired results show that the antenna design 
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and structure need more modification in order to achieve the ultimate design with a smaller physical profile and 

better performance. 

 

Microstrip antenna for Microwave Imaging has been designed to be used in breast cancer detection. The 

antenna consists of a radiating patch mounted on two vertical plates, fed by coaxial cable [2]. The operating 

bandwidth of the antenna achieved at a minimum workable return loss of 10 dB was 4 to 9 GHz. The measurement 

results show good agreement with simulations. The antenna is designed to be placed directly on the breast, a 

homogenous box having similar properties to human breast tissue was also used to check the interaction of the 

antenna with the tissue [2]. Figure 2(a) shows the input impedance of the antenna while in contact with the tissue, 

both before and after optimization. The results show good matching after optimization when the sensor touches the 

tissue, so that more power is penetrating into the tissue. This is obtained without adding any matching materials or 

lumped loads. After optimization the new height of the antenna from the ground plane is 4mm and the gap between 

the two plates is 8 mm respectively. The remaining dimensions of the antenna remain the same [2]. Figure 4(b) 

shows the transmission coefficients (S12) and  return loss (S11) of the antenna, indicating wideband characteristics 

for the impedance and transmission. 

 

(a)                                                                                                 (b) 

 

Fig. 2. (a) Simulated reflection coefficients of the sensor in contact with breast tissue before and after 

optimization.; (b) Return loss S11 and transfer function S21. 

                                                                  

2.2. Fractal-Based Antennas                                                                                                                       

On the design of tree-type ultra wideband fractal Antenna for DS-CDMA system. The paper introduced 

CPW-feed ultra wideband tree type monopole fractal antenna, in which the designed antenna was operated within 

the UWB between the range 5.0 GHz to 14.06 GHz [10]. The paper analysis concludes that this type of antenna is 

most suitable for microwave imaging, UWB systems, vehicular radar and military high data rate wireless 

communications. Moreover, this antenna has a return loss of 96.297% and with Omni-directional radiation pattern. 

Finite Ground Plane lane Coplanar Waveguide Fed Triangular Fractal Antenna For UWB Applications has been 
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presented. A flared fractal UTB antenna aimed mainly for wireless applications. The design bandwidth is ranged 

between 2.4GHz-9.6GHz. At 2.4GHz the return loss is -21.2dB and at 9.6GHz the return loss 22dB [11].        

 

Design of Microstrip Antennas Based on Fractal Geometry with Parasitic Patches for Ultra-Wideband 

Applications. The proposed bandwidth for this antenna design is falling between 1.69GHz-10.5GHz. The radiation 

pattern is Omni-directional [12]. Also, the gain is 3.9dB and its return loss is -10dB. This antenna with such 

specifications and parameters is most suitable for wireless communication systems. 

Design of Fractal Antenna for Multiband Application. In this paper the fractal antenna designed here mainly for 

mobile and wireless network applications. The operating frequency is ranged between 0.8GHz-3GHz. The 

radiation pattern is Omni-directional and having a return loss with -10-25dB [13]. 

On the Design of Circular Fractal Antenna with U-Shape Slot in CPW-Feed. The paper introduced a fractal 

antenna operating with the bandwidth range 3GHz-18GHz, having an Omni-directional radiation pattern and a gain 

less than 5dB between 3.1GHz-10.6GHz. This antenna has a different return loss at different frequency ranges, at 

3.14GHz it is 8.98dB, at 3.785GHz it is 5.66685dB and at 4.985GHz it is -14.214dB [14]. This antenna is most 

suitable for UWB system commercial wide band applications.  

(b)                                                                                                 (b) 

 

Fig. 3. (a) Photograph of the proposed antenna; (b) H-Plane radiation pattern of the proposed fractal antenna 

 

2.3. Ultra-wideband Antennas 

Ultra Wide Band antenna  has pass-band ranging from 3.3 GHz to10.0 GHz. The return loss is less than -10dB.It is 

used for Microwave imaging applications (Health Care-Breast Cancer Detection) is one of the major cause of death 

amongst women. There are many  different methods are using for the early detection of breast cancer detection  
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like X-ray mammography ,ultrasound and magnetic resonance imaging (MRI).The method of X-ray 

mammography is the most  effective method for the breast cancer detection compare with the other methods. 

Ultra Wide Band Microstrip planner Antenna are used in many application that needs weight, size, ease of 

installation and cost are required. This antenna has conformable and low profile to both planar & non- planar 

surface [7]. It depends also of dielectric parameters. The wide bandwidth and impedance matching with reduced 

size of the antenna by the different surface magnetic currents of the structure. The pass-band ranging from 3 to 7 

GHZ. The return loss is less than -10 dB. The directivity and gain of the propose antenna is 3db and 2.66db 

respectively .UWB Microstrip planner antenna has many applications like: Medical Application, radar imaging 

technology, WLAN, Wi-MAX, PC Peripherals, Wireless mouse and satellite communication For the design & 

simulation of this antenna is used HFSS simulator. 

CPW-Fed UWB T-Shaped Slot has been discussed. The physical size required for this antenna is 19mm(L)x20 

mm(W)x1.6mm(T). The characteristic of desired the antenna are designed by simulation software HFSS .The 

modification of this antenna is 66% of size reduction in comparison to existing antennas &a slot is being produced 

in the patch to give a high impedance bandwidth [6]. It has pass-band ranging from 3.1 to 10.6GHz.The return loss 

is less than -10 dB . The application of CPW-fed UWB is good for mobile equipment.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Simulated return loss of the antenna 

 

 

Figure 5 shows the structure of the antenna. The CPW feed is designed for 50 ohm characteristic impedance with 

fixed 0.3mm ground gap and 1.8mm feed line width. 
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Fig. 5. Antenna structure           

Coplanar Waveguide (CPW-Fed Ultra-Wideband) has been introduced. Traditional (UWB) antennas have been 

to combine with modern integrated system for their large volumes and complex structure. Recently CPW-printed 

antenna has received a big attention owing to their at tractive merits like UWB frequency band, easy integration 

with the system circuit and good radiation [8]. CPW-Fed Ultra-Wideband has pass band ranging from 2.7 to 

9.3GHz. The return loss of his antenna is less than -10dB. The application is using of coplanar waveguide antenna 

is suitable for UWB applications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6. Structure of the antenna. 

 

Compact UWB Antenna. This antenna is used in breast cancer detection. Before fifty years ago there are no 

methods that used for detection of this disease but an early stage used x-ray imaging for detection [5]. Now the 

antenna is the key tool of the microwave imaging system so UWB has proposed for microwave imaging.  Compact 

UWB antenna has pass band ranging from 3.5GHz to 8 GHz. the antenna shows a good directional radiation 

pattern with gain of 8. 
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3.  Results and discussion 

 

From the discussed categories of antennas, Microstrip Antennas can be generally described with an overall pass-

band ranging from 2 GHz to10.6 GHz and presents a return loss of less than -10dB. In this category of antennas, it 

is observed  that the VSWR is less than to 2 (VSWR < 2), thus the antennas presents a good impedance matching 

and return loss through the UWB frequency range. Few are said to be directional antennas with a directive 

radiation pattern and most of them present Omni-directional radiation pattern.  

From simulated results, the antennas are said to have a gain of approximately 2db to 7db. Thus exhibits a small 

gain for a wide band. Preferably antennas should have a high gain for a wideband. 

Fractal Antennas have a pass-band ranging from 1 GHz to18 GHz with a return loss ranging from -10dB to 25dB. 

All fractal antennas present an  Omni-directional radiation pattern. Simulated results of the antennas shows to have 

a small gain compared to Microstrip antennas [Ranging from  -5dB to 3dB]. 

Ultra Wide Band antennas  operate with a frequency range of 3.3 GHz to10.0 GHz and a return loss is less than 

 -10dB. Generally, the results presents a  directivity of 3dB, and a gain of 2.66 dB. 

 

4.  Conclusion 

At the end, The research paper has includes three types of  antenna like Fractal, Micro strip and UWB. Each of 

them have small descriptions that helping to know about these antennas. Most of these antenna are using for 

wireless communication and imaging system and  also these antenna have return loss less than -10dB.Some of 

antennas have modification to be better than before to easy designed them.  
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Abstracts 

Robots are built to make human life simpler and safer. Around 1495 Leonardo da Vinci sketched plans for a humanoid 
robot which was a mechanical knight traces and substantiate that the footprints of modeling of robots started in ancient era 
itself. There exist different kinds of robots manufactured and used for various applications. Some of them are known as 
Humanoid robots, Industrial robots, Medical robots, Space robots, Nano robots and like many more. These robots and their 
functions are modeled depending on the task that they have to perform. This paper talks about various major steps that are 
required to be contained in the modeling stages of a robot. Also, comparisons between a few widely used modeling techniques 
are researched and presented in this paper.  

Keywords:Robotics, modeling, simulation, techniques, software; 

1. Introduction 

The objective of this paper is to study the major modelling techniques and software’s and simulation 
techniques used in the field of robotics. 

Robots have become a major component for almost every fields of industries. The use of robots have 
increased resilience and adaptability, higher precision and productivity, decreased labour cost, offers safe and 
better human working conditions. Robots also help in displacing humans working in hazardous environments. 
Therefore, it is very important to understand how a robot is modelled to perform its required task by its users. 
Modeling is an essential part of any simulation process and hence it is very critical.  

2. Background 

All Modeling of robots are done in several steps. Firstly, their physical characteristics and functions that they 
need to perform are studied and comprehended. Modeling software’s are used to model the physical appearances 
and functions.  

After the task the robot has to perform is determined, the modeling process starts. The body of the robot 
suitable for performing the task is formulated through the appropriate available modeling techniques. The ways the 
parts of the robot have to move, the work environment, interaction between the robots with the work environment 
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has to be modelled before going to the process of simulation.  
The major steps in modeling include: 

1. Creating the models of parts of the robot: It is the most basic model as it consists of models of the parts that 
make up the body of the robot. It is modelled by keeping in mind the work area and environment constraints of the 
robot. 
2. Creating models of the work space: The model of the work space and other components in the work space are 
modelled. 
3. Creating models of interaction between the robot and workspace: The robot will have to move around in its 
constrained work space. The movement of the robot in its assigned work space and the interaction of the robot with 
the other machines or components in the work space are modelled. 
4. Modeling the kinematics of the parts of the robot: The robot moves in different positions, speed and 
acceleration. Each joint of the robot should be modelled depending on its own motion limits. 
5. Modeling of the behaviour of the robot: To perform a particular task, the robot will have to move in a particular 
manner. This is determined by a series of geometric points that create a path of motion for the robot to follow. 
Certain equations evolve as a result of modeling these points. These equations are simulated using simulation 
techniques [1] – [14]. 

3. Modeling techniques to model a robot 

Once a robot modeler plans and visualises the model of desired robot, then establishing the relationships and 
controls of each single unit of the model requires some modeling techniques available and used by most of the 
modeling software’s. As a robot consists of many parts, the modeling of robots is always better to start with 
primitive modeling. For e.g., the body of the robot can be modelled using solid 3D shapes like sphere, cylinder, 
cone, cube, cuboid etc. Similarly, the model for the parts interrelationships and their controls is essential to 
establish. As an example about relationships we present Fig. 1 which depicts the different three paradigms of 
relationships, namely Hierarchical, Reactive, and Hybrid (deliberative / reactive). 

 
 

 

Fig. 1. NURBS modeling technique 

On modeling techniques, we present the three most commonly used techniques as output of research survey. 
The techniques are highlighted as below. 

3.1. NURBS technique 

NURBS stands for Non-Uniform Rational B-Spline. It models the surfaces of the robot’s body in curves (see 
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Fig. 2). The NURBS curve involves a complex mathematical computation. The B-Splines are piecewise 
polynomial curves that have a parametric representation. NURBS are suited for modeling hard surfaced objects. 
[5] 

The advantage of NURBS is that the resolution of the model can be changed while rendering. That is the 
models appearing close to the viewing object have a higher resolution than the ones that are farer. Therefore, the 
modeler can adjust the view depending on his need. The disadvantage of NURBS is that the modeling surfaces 
themselves are made up of four-sided patches.  A three or five sided patch cannot be created which limits the kind 
of shape the modeler wants to create. 

3.2. Polygon modeling technique 

In polygon modeling, the surface of the model is represented by polygons of n-sides. The number of sides of 
the polygons is decided by the user. It consists of soft-body dynamics tool which can be used to model the moving 
parts of the robot. The modeler can choose and add polygon components such as vertices, edges and faces to his 
model as he progresses his work. A single polygon is called a face whose area is bounded by three or more vertices 
and their corresponding edges. Many faces connected together form a polygon mesh. Polygon meshes are used to 
create 3D polygonal models. Polygon modeling is done within a 3D environment [5]; we present Fig. 2 to visualize 
the technique. Table I summarises the comparison between NURBS and Polygon techniques. 

 
 

 

Fig. 2. Polygon modeling technique 

                   Table 1. Comparision of NURBS and polygon modeling techniques. 

NURBS technique Polygon modeling technique 
As surfaces are made up of curves, the model is smooth As surfaces are made up of vertices, edges and faces, 

the model is not smooth 
Have only four sided surfaces Have n-sided surfaces 
Used to model hard objects Used to model soft objects 
One surface is difficult to get attached with another surface Easy to attach surfaces together 
Takes up less data space Takes more data space 
Compared to polygon modeling technique, not easy to use Easier to use 
Not easy to manipulate the designed models Easy to manipulate the designed models [3] 

3.3. Subdivision surface modeling technique 

Subdivision surface is a unique surface type modeling technique which combines the best features and aspects 
of NURBS and polygon techniques. As in NURBS, subdivision surfaces can create smooth models. As in polygon 
modeling, it allows the modeler to eliminate specific regions and create details in the surface when necessary. 
Subdivision surface allows the modeler to work at different model level details. This will help the modeler to give 
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different levels of details in different regions of the model. A complex region of the model can have more control 
points to define the finer details and a simple region will have lesser control points due to lesser details. The 
advantage of subdivision surface modeling technique is that it has greater level control over shape comparing to 
polygon modeling technique. The allow creases and arbitrary topology which is a better feature than NURBS 
which allow to work on only four sided shapes. It also allows using complex geometry in the complex regions of 
the model [5], [9]. 

4. Modeling software’s to model a robot 

In this section, we present two most commonly used modeling software are discussed. 

4.1 3DVIA Shape 

3DVIA Shape is a free online 3D modeling technique that is very easy to use and allows the users to create 3D 
models of their desired need. 3DVIA Shape offers different tools like tools for creating different geometrical 
shapes, for texturing, etc. In 3DVIA Shape, first the model is made in 2D and then it is converted to 3D.This 
makes modeling easier for the modelers. 3DVIA Shape is linked with the cloud which helps the modeler to load 
their designs online and use them in any computer anywhere in the world just by logging on to 3dvia.com. It also 
helps them to collaborate with other modelers and share and discuss about their designs. 

In 3DVIA Shape, the modeler can create simple to complex designs depending on his need. It has tools to 
paint their models with desired colours, photorealistic or custom textures. A modeler can create an entire model 
with actually modeling by a tool called Remix which helps the user search and import models designed by others 
from the 3D content library. Some of the basic functions of 3DVIA Shape include tools to create 2D and 3D 
shapes, manipulate geometries and textures, revolve models, draw on curved surfaces, good user interface, in-
product tutorial videos which help the user to learn the basic functions without actually leaving the workspace [15] 
- [17]. 

4.2 Autodesk Maya 

Autodesk Maya is 3D computer software. It was originally developed by Alias System Corporation and 
currently owned by Autodesk, Inc. Autodesk Maya offers the three most commonly used modeling techniques 
namely, NURBS, Polygon and Subdivision surface modeling techniques. NURBS, Polygon modeling techniques 
and Subdivision surface modeling techniques are discussed in the previous section [5]. 

Autodesk Maya consists of components for modeling different effects such as fluid effects, classic cloth, Maya 
nParticles, Maya Live, Vray etc. 

The Maya nPartices effect helps to simulate the complex 3D visual effects. Autodesk can also be used to 
create the animated motion of the modelled robot. Autodesk Maya also offers modeling with paint effects, which 
allows the modeler to modify to modify the look and texture of his model. Table II presents the comparison 
between 3DVIA Shape and Autodesk Maya software. 

                                         Table 2. Comparison between 3DVIA Shape and Autodesk Maya.  

3DVIA Shape Autodesk Maya 
Simple to use Not simple compared to 3DVIA Shape 
The modeler has to model the object with 
the tools that are available in the software 

Has inbuilt very good and many modeling 
techniques 

Can share the models with other users Cannot share models with other users 
Not efficient compared to Autodesk Maya Highly efficient 

 



Neeraja, Fahad & Afaq 

 

5. Simulation techniques to simulate a model of a robot 

There are many simulation techniques available and used by modelers nowadays. This paper discusses about 
three most commonly used simulation techniques.  

5.1 Graphical simulation 

Graphical modeling is done by converting the physical characteristics of a body that has to be modelled into 
algorithm. This is done by computer engineers or trained modelers. The algorithms can be simulated in Simulink. 
Simulink provides the modelers with a graphical editor, customizable block libraries and solvers for modeling and 
simulating dynamic systems. Since, Simulink is integrated with MATLAB, the algorithms of the models can be 
programmed in MATLAB. Simulink will allow modeling the hierarchical subsystems of the model with predefined 
library blocks. After the model is developed, it simulates the dynamic behaviour of the system and displays the 
simulation while the simulation runs. It helps to debug the simulation. Once the simulation is done it allows 
connecting the simulated model to hardware for real-time testing [10] - [12]. 

5.2 Continuous system simulation 

Continuous system simulation is done by converting the physical characteristics of an object that has to be 
modelled into a set of mathematical equations. These sets of mathematical equations will be involving differential 
equations. These equations will define the state variables. Since, a robot is a dynamic system, the parameters of the 
system change in a continuous manner and this will change the state of the entire system [13]. 

 A conceptual model is formulated that represents the system on an abstract level using these set of differential 
equations. There are three types of paradigms exists namely hierarchical, reactive and hybrid (deliberative / 
reactive) are used to formulate the model (see Fig. 3.).  Further, there are two approaches for developing these 
conceptual models as described below. 

A. The Deductive Approach  

In deductive approach the behaviour of the system, is developed from the physical laws that can be applied. In 
deductive approach an already existing theory is studied and tested. 

B. The Inductive Approach  

In inductive approach the behaviour of the system is developed by observing the behaviour of the actual 
system. In inductive approach a new theory is developed by studying the system. For robotics, the inductive 
approach is used [14]. 

In continuous simulation, the ordinary differential equations developed are solved in simple analytic way. Two 
most commonly used families of methods for solving are the Runge-Kutta family and the Linear Multistep family. 
After these equations are solved, they can be simulated in graphical simulation software’s like VisSim or Simcad 
Pro. 

C. Computer Simulation [18]-[23] 

Computer simulation is a type of simulation that is run on computers to develop the behaviour of a system. To 
simulate the system it uses an abstract model with the help of mathematical model. To develop the mathematical 
model and set of equations of the physical characteristics of the object that has to be modelled are developed. 
These equations are then solved and converted to algorithms. These algorithms are then programmed and 
simulated using a suitable simulation software. 

As for comparison about the above discussed simulation techniques for robotics are almost the same. Each of 
the steps are the same. The difference is only the problem solving approach that differs for different techniques. 
For graphical simulation, the graphical models of the object are simulated, whereas, for continuous system 
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simulation and computer simulation, the mathematical models of the objects are simulated. 
 

 

 

Fig. 3. Paradigms a. Hierarchical, b. Reactive, and c. Hybrid (deliberative / reactive). 

6. An example of problem formulation and design 

Let a robot moves in straight line, encounters obstacle and turns right or left until path is clear; on successive 
obstacles right and left turn strategies are used. Then we need to define input by one bit; say X = 0, no obstacle and 
X = 1, an obstacle encountered in the path. As for as defining outputs are concerned, two bits essential to represent 
three possible actions Z1, Z2 = 00  no turn, Z1, Z2 = 01  turn right by a predetermined angle, Z1, Z2 = 10 
 turn left by a predetermined angle and Z1, Z2 = 11   output not used. 

Since turning strategy depends on the action for the previous state about obstacle, therefore, robot must 
remember the past. Hence, it is required to define internal memory states as: State A = no obstacle detected, last 
turn was left, State B = obstacle detected, turning right, State C = no obstacle detected, last turn was right and State 
D = obstacle detected, turning left. 

The State assignments need (log2 4 = 2) 2-bits binary state variables to represent these 4 states. So let consider 
memory variables as Y1, Y2, and defining states as:  
 
A: {Y1, Y2} = 00                                                                                                                                                       (1) 
B: {Y1, Y2} = 01                                                                                                                                                       (2) 
C: {Y1, Y2} = 11                                                                                                                                                       (3) 
D: {Y1, Y2} = 10                                                                                                                                                       (4) 

 
Thus, the state model for these actions can be enumerated as shown in state diagram in Fig. 4. Constructing 
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the state table, considering the property of memory elements, writing the excitation table and using the K-map, a 
complete design equations can be derived to design the control unit for this action of the robot.    
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 4. State diagram model. 

7. Conclusion 

This paper discusses about modeling techniques of robots. The steps of modeling are reviewed. The most 
commonly used modeling techniques are considered for research and reviewed.  Two most widely used modeling 
techniques and the software are presented. A tiny robot movement action modeling is considered as an example 
and also embodied in this paper.  
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Abstracts 

Redundant array of Inexpensive Disk is a technology which provide data redundancy, capacity improvement and performance 
improvement using a logical array of hard disks. In the array data is stored, using different technologies like striping, mirroring 
and parity, in such a way that it provides fault tolerance.  
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1. Introduction 

Data is the most precious asset of all the business today. So even if we backup the data regularly, we need a 
fail-safe mechanism to ensure that our data is protected [1] – [21]. Storage configurations are one of the most cost-
effective ways to maintain both data protection and access. RAID combines multiple disk drive components into a 
logical unit for the purposes of performance improvement or data redundancy. Based on the specific levels of 
redundancy and performance data is distributed across the drives in one of several ways, referred to as RAID 
levels. If we consider a system without RAID system, all the data will be stored in a single hard disk and if that 
hard disk crashes the whole data will be lost. So in the case of data critical applications we should protect the data 
by implementing redundant array of disks. In this paper various levels of RAID and the technologies used to 
implement them are discussed. Finally tried to compare the performances of the each RAID level and proposed the 
best RAID systems for different types of applications. 

2. RAID technologies 

2.1. Striping 

Data is to be written is striped and distributed among the hard disc in the array. Data can be striped block wise 
or byte wise or bitwise. Striping technology makes the reading and writing very much faster since read and write 
can happen simultaneously on each drive in the array. 
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2.2. Mirroring 

In mirroring data is stored as mirror images. One hard disc will be the exact replica of the other hard disk. This 
technology yield good fault tolerance since even if one hard disk in the array fails data can be retrieved from the 
other disks in the array. But with mirroring technology only half of the memory can be utilized to store the data. 
Rest is used to store the mirrored data. Nevertheless size that can be utilized for storage is limited by the size of the 
smallest hard disk in the array. So the extra space in the big hard disk will be remaining unutilized. So there exists 
a penalty of cost against the fault tolerance. 

2.3. Parity 

Data is to be written is striped and distributed among the hard disc in the array. Data can be striped block wise 
or byte wise or bitwise. Striping technology makes the reading and writing very much faster since read and write 
can happen simultaneously on each drive in the array. 

3. Performance measures 

The performance of the different levels of RAID can be evaluated using following measures. 

3.1. Fault tolerance 

It gives the measure of fault tolerance of the RAID array.  

3.2. Read/Write performance 

It indicates how much read and write performance improvement can be achieved through the RAID array. 

3.3. Capacity 

How much of the available disk space can be utilized for storing the data. 

4. RAID levels 

4.1 RAID 0 

As shown in Fig. 1, RAID 0 consists of striping without mirroring or parity. It offers high performance and 
low cost but does not provide fault tolerance. So in the case of a hard disk failure the data will be lost and can only 
be recovered from the back up. As all the available disks are used effectively usable capacity of RAID 0 turns out 
to 100%. 

4.2 RAID 1 

It provides highly fault tolerant and reliable data storage with requires at least two disk drives. In this one hard 
disk is exactly the mirror image of the other one. So in the case of a disk failure the array can continue working 
without loss of the data.  RAID 1 offers data protection where data redundancy availability, and performance are 
the important consideration, and cost per usable memory is a secondary consideration. RAID 1 uses only 50% of 
the available drive capacity in the RAID set. Write throughput is always slow as all drives must be updated during 
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write operation, and the write and read performance is determined by the slowest drive. The drive arrangements for 
RAID 1 is shown in Figure 2. 
 

 

Fig. 1. RAID 0  

 

Fig. 2. RAID 1  

4.3 RAID 2 

Depicted in Fig. 3 is RAID 2. RAID 2 stripes the data at the bit level instead of doing it in the block level and 
use a hamming code for error correction. Code is calculated for each write operation and it is stored in dedicated 
parity disk. As this RAID system is very complex it is not using in the market anymore. 

4.4 RAID 3 

As shown in Fig. 4. RAID 3 uses byte level striping with dedicated parity bit for each write operation. As each 
write operation requires activity on all of the disk it cannot process multiple I/O request at the same time. It is 
suitable for applications which require higher data transfer rates like uncompressed video and is best for single-
user systems that use long record applications.  But this RAID level is rarely used. 
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 Fig. 3. RAID 2  

 

Fig. 4. RAID 3  

4.5 RAID 4 

Fig. 5 describes the arrangement of disks in in RAID 4. In this arrangement data is striped at the block level 
with the parity bits are calculated for each write operation and gets stored on dedicated parity disks. It is also rarely 
used in the industry. 

4.6 RAID 5 

RAID 5 (depicted in Fig. 6) is implemented using block level striping with parity bit distributed over all the 
disks in the array. Upon failure of a disk subsequent reads can be calculated using the parity information. It 
requires at least three disks for the operation. Distributed parity evens out the bottleneck of a dedicated parity disk 
among all members of the RAID array. Read performance is also good as all disks take part in the read operation. 
As parity use only small amount of memory to store the data the capacity utilization is more compared to other 
fault tolerant RAID levels. As the number of elements in the array increases (N) the space gets utilized to store the 
parity information (1/N) is very less. It requires minimum of 3 hard disks and a maximum of 16 hard disks. RAID 
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5 is more efficient in terms of cost, capacity (67%-94%) and performance so it is widely used in the market. RAID 
5 is mostly used for data archiving and data backup. 

 

 

Fig. 5. RAID 4  

 

Fig. 6. RAID 5  

4.7 RAID 6 

It is just the extension of RAID 5 but with an additional parity bit for each write operation. It has performance 
degradation in the case of write operations because of the calculation of extra parity bit. Even two of the hard disks 
in the array fails to work the system can continue working without any loss of the information. RAID 6 is mostly 
used for data archiving and data backup. It requires minimum of four hard disks. Fig. 7 describes the disk 
arrangements in RAID 6. 

4.8 RAID 7 

It is used for proprietary design of RAID and is not an open industry standard. 
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4.9 Nested RAID 

Above mentioned RAID levels can be nested appropriately for our requirements and accordingly performance 
levels and fault tolerance can be altered. Commonly used nested RAID form is RAID 10. It combines data striping 
feature of RAID 0 with data mirroring of RAID 1. The data written into a stripe on one disk and is mirrored to a 
stripe on the next drive in the array. RAID 10 usable capacity is 50% of the total available capacity of all disk 
drives in the RAID set. It is used for frequently used database servers or for the servers that perform many write 
operations. RAID 50, RAID 60 are also nested RAIDs which are used very rarely. 

 

 

Fig. 7. RAID 6  

5. Implementation of RAID systems 

RAID can be implemented using hardware or software. 

5.1 Software implementation 

In software implementation, RAID read and writes are controlled by the operating system of host PC. The 
RAID operation uses host PC operating system and resources which degrades the system performance. But this is 
cheap compared to hardware implementation. 

5.2 Hardware implementation 

In hardware implementation RAID array is controlled by separate RAID controller. RAID Controller can be 
internal or external. Internal controllers will be attached to the host PC through a single chip. In high-end servers 
there will be a separate enclosure for the hard drives and RAID controller. All the RAID functions and logical disk 
arrays are controlled by this external controller. External controllers are more complex requires more memory than 
an internal one. But it makes large number of disks hot swappable in the case of any disk failure. Even though 
external controllers make the system more flexible the cost for implementation is fairly high.  Performance wise 
hardware implemented RAID is good. But there is a penalty of cost of the additional hardware. 
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6. Advantages of using RAID systems 

RAID system provides data redundancy, increased capacity fault tolerance, and increased performance. As data 
redundancy and fault tolerance yield a failsafe method it is really beneficial for data critical scenarios. RAID 
provides increased capacity and performance by combining different levels of RAID. Table 1 presents the 
summary of a comparative study of different RAID systems. 

                  Table 1. A comparative study of different RAID systems 

RAID Levels Min Drives Capacity Utilization Data Protection Applications 

RAID 0 2 100% No protection Data logging, real-time rendering 

 
RAID 1 

 

 
2 

 
50% 

 
Single-drive failure 

 
Transaction databases 

RAID 10 2 50% Single-drive failure Fast databases, application server 

RAID 5 3 67% - 94% Single-drive failure Data warehousing, data archiving 

RAID 6 4 50% - 88% Two – drive failure Data archive, backup to disk 

 

6. Conclusion 

For almost small- to midsize-business scenarios, RAID 0, 1, 5 and in some cases 10 would be suffice for good 
and performance fault tolerance. Mission critical servers should avoid using RAID 0 as it does not provide fault 
tolerance even though RAID 0 is the least costly RAID configuration. On the other hand RAID 1 and 10 offers 
good data protection, but lose in terms of disk cost. RAID 5 is the best in terms of performance and price. 
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Abstract 

It has been well established that the study of protein sequence profiling, protein folding / misfolding and protein function are 

characterized by the bio-physio-chemical properties of amino acids. There are several dedicated databases available that store 

details associated with these properties. In this paper, we provide a survey of the databases containing bio-physio-chemical 

properties of amino acids.  

 

Keywords:Bio-physio-chemical properties; AAIndex, APDbase, Protscale 

1. Introduction  

Proteins are made up of amino acids. There are 20 naturally occurring amino acids. A central carbon atom, a 

carboxyl group, an amino group, and a side chain make up an amino acid. The side chain determines the type of 

amino acid. These amino acids are joined by peptide bonds. Each amino acid is usually represented by a letter in 

English alphabet that corresponds to the primary structure of a protein. 

Understanding the properties associated with the bio-physio-chemical (BPC) properties of amino acids is useful 

in the study of protein sequence profiling, protein folding / misfolding and protein function [1].  

 

2. Background  

Each of the 20 amino acids has multiple BPC properties. These properties identified in vivo and in vitro are 

responsible for the diversity of protein structure as well as function. Moreover, studies have shown that there is 

strong association of BPC properties with serious protein disorders. Therefore, knowledge about BPC properties 

will aid in the discovery of drugs against those diseases. However these characteristics are scattered across several 

databases in the web. AAIndex [2] database and APDbase [1] database are two such dedicated databases that store 

the profiles of BPC properties. The following sections discuss the detailing of the databases and their organization 

of information in the web. 
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2.1. AA Index  

AAIndex1 is one of the sections in AA Index database. It contains a collection of published amino acid indices. 

Each entry of AAindex1 comprises the definition, the reference information, a list of interrelated entries based on 

the correlation coefficient and the actual data. There are 437 properties available in this database. Its access can be 

retrieved through http://www.genome.ad.jp/aaindex/  

In a sample of BPC property in AAIndex1, the first and second rows give the accession number and a simple 

description of the BPC property. The third and fourth rows show the LITDB (Literature Database) compiled and 

maintained by the Protein Research Foundation, Osaka) entry number, PMID (Pubmed ID) number and the author 

name of the property. The next two rows list the publication for the property and its source. The seventh row 

reveals other highly correlated indices and the last row illustrates the AAindex values. The names of properties are 

indicated by the character D, their accession nos. by H, journal publication by J, title of the publication by T, 

author list by A and LIT/PMID by R. The numerical values of each amino acid begin with character I.  

 

Advantages of AA index database include 

 Facilitate the process of determining the required property quickly without having to search in all ranks of 

the database tables.  

 The establishment of several BPC properties with sufficient information. 

 Speedy and efficient retrieval hence, saves the time of the researcher. 

 

Disadvantages of AA index database include 

 Increased number and length of fields. 

 Requires large space. 

 Contains redundant data. 

 No Graphical user interface 

 

2.2. APDbase 

APDbase (Amino acid physio-chemical properties Data base) is a dataset of 242 physico-chemical properties of 

amino acids. Properties with insufficient data and least significant indices with respect to the study of protein 

structure, function and sequence are omitted in APDbase. Of the 246 entries in APDbase, the last 29 entries 

(except MAXF760101 Normalized frequency of alpha-helix with description index 226 in APDbase) correspond to 

ProtScale in Swiss Expasy [3] which are not endowed with ID or Accession Number and the remaining 216 

properties are from AAindex database. 

       This database provides a Graphical User Interface to query the properties. It can be queried using the name of 

the BPC property or pre-assigned database index number provided by the implementers of the database. APDbase 

contains references for each BPC property and enables deposition of new property with values so that it could be 

included in the database after verification. Its access can be retrieved at http://www.rfdn.org/bioinfo/APDbase.php 

 

Advantages of APDbase include 

 User friendly web interface.  

 More speedy and efficient retrieval hence, saves the time of the researcher. 

 

Disadvantages of AA index database include 

 Can be accessed only online 

 Limited properties 

http://www.rfdn.org/bioinfo/APDbase.php
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3. Conclusion   

         In this paper, we have attempted to survey the databases that act as tools to study protein sequence 

profiles. To date, only 2 databases namely AA Index and APDbase have been designed to store the BPC 

properties. As far as their organization is concerned, certain improvements need to be incorporated for an efficient 

retrieval of details of BPC properties. Moreover, there does not exist a single database which contains the complete 

properties. Hence, a tool that provides the complete set of properties for amino acids identified in vivo and in vitro 

wihtout data redundancy is in need for the researchers to get profiles with respect to the amino acid indices of their 

interest. 
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Abstracts 

This paper presents a computerized built-in clinical management system. The system is targeted to a particular clinic named 

‘Qashan’. It is an oldest clinic in Sultanate of Oman, operating in Al-Khoud area. The designed management system is not only 

helps each of the staff members of the clinic in their own individual capacity but also, improves the performances and 

functionality of their system, Further, the proposed designed system speeds  up  the  work,  saves  time,  allows  to  serve  more 

patients with accuracy. The system sharply reduces the waiting queue time of the patients provides better satisfaction to them. 

The system is designed in such a manner which supports sharing of resources, having easy, efficient and accurate search 

procedures. Also, the proposed designed system considers strong security provisions for the database, its retrieval and transfer 

through the system. 

 

Keywords: Clinical Management System; Project;  Visual Basic; SWOT;  Project Analysis.; 

1. Introduction 

The system is developed and implemented using Visual Basic.Net, ASP.NET technologies. We used SQL 

Server database to store data. During the process of this proposed designed systems’ ‘the project’ tasks, we have 

gone through all kinds of analysis and test to honor and to meet out the ethical values of the project. 

 

2. Feasibility Analysis 

The feasibility analysis for this project is carried out successfully to assess the various components of 

feasibility namely technological, ethical, operational, and economical. 

2.1. Technical 

During study of technical feasibility we actually assessed whether the organization has technological skills to 

handle and operate the developed project. We also, assessed the hardware and software interfaces and how they 
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meet the requirements of the proposed system. Various kinds of different technologies and tools that we used to 

assess the technological feasibility such as: 

2.1.1. Visual Studio 

The system programmer may use a graphical user interfaces to choose and modify certain section of codes that 

written in the VB.NET and APS.NET   programming languages. These are used to provide graphical programming 

environment and painting images for developed user interface. We used these because it is very easy to use and 

also, learning slope is faster hence helps while writing codes and extending the programs. Also, the reason for 

using this is because of their widely usage for prototyping. Further, it used as front end of SQL. 

2.1.2. MSSQL Server 

Server database software is used for database system to store all data related to proposed system, such as 

patients’ record, employee information, schedule of doctors and appointment information. The SQL server is a 

database management system that responding to queries from side of client machine formatted in the languages of 

SQL. 

2.2. Operational 

Operational feasibility, that measure the success for the proposed system towards solving problems, and to see 

how the operation works in positive or negative way. We measured operational feasibility and found that project 

provides better delivery of service. The process and operation that applied in our proposed system are helping staff, 

doctors, and employee to complete and finish their work faster and in short time. Also, the services given to 

patients are also assessed as better than before the installation of the system. The developed system is assessed as 

more accurate as there will be no redundant data related to employees and patients.  Various interfaces created to 

ensure smooth and easy interaction with different users. The proposed system will supports the online appointment 

system, which gives chances to patients to select and choose desired doctor without spending waiting time.  Also, 

the proposed system can generate different kinds of reports for various purposes. 

2.3. Economic 

The economic feasibility of the purposed system is evaluated for positive benefits that proposed system will 

provide it to the organization. In the analysis we involved cost benefit analysis which lists of all requirements 

needed to complete the project with estimated prices for hardware, software and resources. 

2.4. Ethical 

Ethical feasible verification is evaluating from both organization and developers perspectives. 

2.5. Business Objectives and SWOT Analysis 

Business objectives and SWOT analysis is also carried out for the developed project to assess the gain, strength, 

weakness, opportunities and threats for the organization. 

2.6. Prototype 

The prototyping methodology is adapted in this project. It is very useful methodology in instances when the 

requirement is not clear. Therefore, a small model which is prototype and show it to customer, he/she will see it 
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and review it and make modification on it. Then the developers have chance to modify and debug it based on 

customer requirement. So the requirement will be clear by every time going to customer and show him/her the 

model. Figure 1 depicts the prototype model. 

 

 

Fig. 1. Prototype Model. 

3. Design 

The used context diagram is shown in Figure 2. The entity relationship diagram is shown in Figure 3. 

 

Fig. 2. Context Diagram 
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Fig. 3. Entity Relationship Diagram 

 

Activity and deployment diagrams are shown in Figures 4 and 5 respectively. The Web page is shown in Fig. 6. 

 

Fig. 4. Activity Diagram 

 

Fig. 5. Deployment Diagram 
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Fig. 6. Webpage 

 

4. Conclusion 

The purpose of this project is aimed to make and develop an electronic registration for clinic management 

system and create web site to make the appointment online. This system allow patients search and choose the 

appropriate date and time for appointment. Also this system helps the entire employee in the clinic to work easily 

and finish their work in shorter time. So it will increase employee and business productivity, the clinic get a lot of 

benefit when implement the propose system. References [1] – [23] are provided to readers to learn and gain more 

about project design. 
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Abstracts 

Hybrid information system is the blend of various computer hardware and software systems which gives the best 

results for those who utilize the information according to their personal or professional stakes. For the management 

of data in a business organization, a number of elements are used, known as a hybrid information system. As the 

data management system is very crucial for the entity, there is a need for the business organizations to pursue it 

with the help of the computer hardware and software devices. These will help the business entities to equip 

themselves with a wide range of information system issues and practices.  
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Hybrid Information System & Cloud Computing 

 

The Research Problem :  

The below mentioned aspects are pertaining to the research problem –  

1. The information or the data is critical for any individual or business entity and thus the cloud computing 

and hybrid information will help them to manage their data effectively and efficiently.  

2. The hybrid information and cloud computing is having a negative impact on the society and thus the 

problem should be sorted out.  

3. There are various issues, problems and challenges in terms of the hybrid technology and cloud computing 

at institutional and individual levels.  

 

The objectives of the research : 

The below mentioned are the objectives of the research – 

1. It examine the influence of hybrid information system and cloud computing in our personal and 

professional lives.  

2. To investigate the impact of hybrid information system and cloud computing on the business entities as 

well as the individuals.  

3. To evaluate the problems and solutions of hybrid information system and cloud computing in real life 

scenarios.  

 

The Research Questions : 

1. Is the cloud computing and hybrid information having any major influence on the society at large and at 

an individual level? 

2. How does data play a major role and the usage of data issues at corporate and individual levels.  

3. Are there any negative issues and impacts of the cloud computing in our society and the issues 

surrounding it?  

4. How can we optimize the usage of cloud computing and hybrid information system?  
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Literature Review : 

 

Hybrid Information System :  

Hybrid information system is the blend of various computer hardware and software systems which gives the best 

results for those who utilize the information according to their personal or professional stakes (Liu, Leat, Moizer, 

Megicks & Kasturiratne, 2013).  

 

For the management of data in a business organization, a number of elements are used, known as a hybrid 

information system. As the data management system is very crucial for the entity, there is a need for the business 

organizations to pursue it with the help of the computer hardware and software devices. These will help the 

business entities to equip themselves with a wide range of information system issues and practices (Liu, Leat, 

Moizer, Megicks & Kasturiratne, 2013).  

 

Hybrid information system enables the users to have a varied set of data used for the overall management of the 

business entities and their data needs. There are a large number of services and products within business 

organizations that must be maintained by users of the information (Alexy, George & Salter, 2013). 

 

Cloud Computing :  

Cloud computing is the use of the internet, networks and online servers to communicate and exchange the data. 

Usually, the cloud computing is done through emails or internet service providers where the users save their 

relevant information on the servers online. These users can access the data from any where else in the world and 

thus could use it effectively (Liu, Leat, Moizer, Megicks & Kasturiratne, 2013).  

 

The use of internet is the basic requirement in the cloud computing. The users can access their data from anywhere 

else in the world through a unique set of ids and passwords. There are certain threats to the cloud computing, as the 

data stored is prone to hacking and data theft. In addition, the user could forget its password and will not be able to 

use the data anymore. There is also an issue of the service providers using the data in wrong manner and thus it 

comes under the category of unethical behavior (Alexy, George & Salter, 2013).  

 

Cloud computing has made various tasks easy for the individuals as well as business organizations. With the help 

of cloud computing, there is a wide range of products and services which could be used by the customers and 

business stakeholders at different levels. Marketing has taken a new stage and used cloud computing for mass and 

effective marketing techniques.  
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There are various users of the information which have used the cloud computing to become more efficient and 

technology friendly in the world of information technology and the data management issues (Alexy, George & 

Salter, 2013).  

 

 

Importance of Cloud Computing & Hybrid Information Technology  

There are various implications and advantages of hybrid information system and cloud computing, as these are 

mentioned below –  

 

Data management – hybrid information systems and cloud computing help businesses and organizations to manage 

their data effectively and efficiently. The data management is very crucial and critical for business organizations. 

Managing the data effectively and efficiently is the prerequisite for today’s high tech organizations. The data 

management issues are sorted out by the cloud computing and hybrid information system (Haug, 2013).  

 

Ease of usage – the data of the hybrid information as well as cloud computing helps the organization to be more 

productive and efficient. As the hybrid and cloud computing enables the business organizations to go the paperless 

way of having a better alternative of communication within the organization. There are various uses of the cloud 

computing, especially for the soft copy of the data management instead of the hard copy of the data management 

(Mehrdad & Seyedeh, 2013).  

 

Increases efficiency and productivity – the cloud computing as well as the hybrid information system helps the 

business organizations to be more efficient and productive in nature. This enables the business organization to have 

a better understanding of the environmental variables as well as other system uses. There is a wide range of gap 

between the traditional way of using the information and the newer methods of using the information such as the 

cloud computing and the hybrid information systems (Alexy, George & Salter, 2013).  

 

Applications of Cloud Computing & Hybrid Information Technology  

There are various applications and methodologies being prevalent for the cloud computing as well as the hybrid 

information technology, as these are mentioned below –  

a. The cloud computing and hybrid information technology could be used in the field of research as the main 

data base for the pertaining parties.  
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b. The free educational resources could also be an effective and efficient manner through which the 

information could be communicated and passed to all of the concerned users.  

c. The cloud computing and the hybrid information system are used in a varied set of organizations and 

industries from manufacturing to banking, as well as to the FMCG industry.  

d. There is a greater control of the data management issues pertaining to the cloud computing and hybrid 

information management.  

 

 

Issues & Problems of Cloud Computing & Hybrid Information Technology  

The issues and problems below pertain to both cloud computing and hybrid information technology –  

Data and identity theft – there is a wide range of data identity and data thefts by the hackers and pirates. This could 

lead to a higher risk as compared to benefits being generated from the online cloud computing. In addition the 

hackers and the pirates pose a higher degree of risk to the individual as well as institutional people (Liu, Leat, 

Moizer, Megicks & Kasturiratne, 2013).  

 

Virus threats – the cloud computing will save all the data in one server. There is a higher probability and risk of 

that server being inflicted by the internet bugs and viruses. Through internet hacking, the viruses are also sent to 

damage the program (Berry, 2014).  

 

Online dependency – the new generation is being made dependent upon the online usage and soft copies. Their 

reading habits and work place practices have been spoiled due to the data management and cloud computing.  

 

Identity crisis – there is also an issue of identity crisis for the users of the cloud computing. As the data is stored in 

the main server, there is a possibility of the originality being lost in that particular data (Mciver, Lengnick - Hall, 

Lengnick - Hall, &  Ramachandran, 2013).  

 

Solutions to problems pertaining Cloud Computing & Hybrid Information Technology  

A number of solutions to issues pertaining to the cloud computing and hybrid information systems are described 

below:–  

 

Internal control procedures – the business organizations should conduct internal control procedures so that they use 

the information with accordance to the internal control policies and procedures. These are in terms of the security 

cameras, passwords, bar coding machines, finger printing technology, physical controls and so on (Mciver, 



Ahmed Al Malki 

 

Lengnick - Hall, Lengnick - Hall, &  Ramachandran, 2013).  

 

Firewall, antivirus and antispyware software – installing the software applications such as the firewall, antivirus 

and antispyware software will help secure the data from the online thefts as well as the viruses (Mciver, Lengnick - 

Hall, Lengnick - Hall, &  Ramachandran, 2013).  

 

Securing the servers – the servers should be secured with the help of physical controls as well as other devices 

which will mitigate the risk of natural and physical calamities (Mciver, Lengnick - Hall, Lengnick - Hall, &  

Ramachandran, 2013).  

 

Backups and multiple copies – the data should be stored in multiple locations with solid backups. However, there 

should be multiple copies and the data integration should also be made effectively as the data could have issues 

like data duplications (Mciver, Lengnick - Hall, Lengnick - Hall, &  Ramachandran, 2013).  

 

 

 

 

Empirical Data techniques  

The use of empirical data techniques were in the following aspects (Liu, Leat, Moizer, Megicks & Kasturiratne, 

2013) – 

1. Secondary data was used in the form of academically referred articles, journals, text books, reference 

books, and so on.  

2. The published sources were both from the governmental organizations as well as the private 

organizations.  

3. Internet and the free media were used in the research for accuracy of information and its wide variety.  

4. There were different reference materials being available in the form of Harvard referencing style in the 

report.  

 

Cloud Data sources  

The cloud data sources are from the following aspects –  

a. The institutional sources for the cloud data is pertaining to the various governmental and non - 

governmental data sources.  
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b. Reference materials were also taken from the online websites and service providers such as google, yahoo 

and so on.  

c. The individual data sources were pertaining to the telephone and online source, hard disk, data storage 

materials and other computer data sources.  

 

 

Conclusion  

The hybrid information system is the set of elements used for the overall data management of business 

organization. As the data management system is very crucial for the entity, there is a need for the business 

organizations to pursue it with the help of the computer hardware and software devices. These will help the 

business entities to equip themselves with a wide range of information system issues and practices (Liu, Leat, 

Moizer, Megicks & Kasturiratne, 2013). The use of internet is the basic requirement in the cloud computing. The 

users can access their data from any where else in the world through a unique set of ids and passwords. There are 

certain threats to the cloud computing, as the data stored is prone to hacking and data theft. In addition, the user 

could forget its password and will not be able to use the data anymore. There is also an issue of the service 

providers using the data in wrong manner and thus it comes under the category of unethical behavior (Kotlarsky, 

Scarbrough & Oshri, 2014).  

 

Both cloud computing and hybrid information systems help  businesses and organizations to manage their data 

effectively and efficiently. The data management is very crucial and critical for business organizations. Managing 

the data effectively and efficiently is the prerequisite for today’s high tech organizations. The data management 

issues are sorted out by the cloud computing and hybrid information system. The cloud computing as well as the 

hybrid information system helps the business organizations to be more efficient and productive in nature. This 

enables the business organization to have a better understanding of the environmental variables as well as other 

system uses. There is a wide range of gap between the traditional way of using the information and the newer 

methods of using the information such as the cloud computing and the hybrid information systems (Chong, Chan, 

Goh & Tiwari, 2013).  

 

The new generation is being made dependent upon the online usage and soft copies. Their reading habits and work 

place practices have been spoiled due to the data management and cloud computing. There is also an issue of 

identity crisis for the users of the cloud computing. As the data is stored in the main server, there is a possibility of 

the originality being lost in that particular data (Yang, 2013).  
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Nowadays, with all useful tools and application that build in Mobile devices, it becomes very powerful and 
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In 2010, more than 50% of users are accessing online through Mobile devices. Most of them are downloading 

networking apps (Inc 2015). SnAPPii state five Steps to Generating an Initiative Mobile Application Strategy 

(snAPPii 2015). 

1. Considerate business needs  

2. Outlining mobile app users  

3. Defining User Access and Trends  

4. Mobile technology choice  

5. Controlling and Analytics  

Scope, Objectives, Policies, Measurement, Management and Technology are the serious success elements for 

launching and managing a complete mobile strategy as Capgemini and Sogeti stated  (Capgemini and Sogeti 

2015). 

In term of Technical Considerations, there are Six Steps for Structure a Long-Term Mobile Strategy (Oracle 2012). 

1. Build new and clear Strategy for Mobile’s the Organization  

2. Choice Right Environment for Mobile by set all values and benefit will be gain for Organization  

3. Rank Devices by search the Patterns and specify what Platform Support  will be drive 

4. Define where you will build it inside or outside Organization  

5. Specify type of web Technologies to be used for purpose application.  

6. With short and long term strategy, mobile strategy should be aligning.  

The Designing of mobile application has three parts: client system, middle tier and oracle database server as show 

in figure 1 where the data send from one part to other and return back (Oracle 2014). 
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Figure 1 (Oracle 2014) 

The use of mobile application cover lots of area such as education, entertainments', services, communication etc. if 

we consider education, the investigation is widely in e-learning strategies. The additional equipped in new smart 

phone like camera, RFID reader provide gorgeous interactive multimedia environment that used for education 

purpose. Moreover, it helps teachers to achieve educational goals by implementing these strategies. Figure 2 show 

overview and architecture of the literature review (Yang 2013). 

 

Figure 2 (Yang 2013) 
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Also, there is a big transaction in mobile web process and Mobile Web applications with led to improve the profit 

on investment of current systems and global expand for better efficiency. Mobile Web Strategy is based on 

generating flexible Mobile web keys across all lines of industry. There are different Mobile Application Models as 

shown in the figure 3: "Native Mobile Applications, Mobile Web Application and Hybrid Mobile Applications". 

Such Model assists designers and creators to continues right design choices for cross platform strategy (Maan 

2012) 

Figure 3 (Maan 2012) 

Mobile usability models are one issue that should be consider in any mobile strategy. It is stately in terms of 3 

elements: satisfaction, efficiency and effectiveness. Also there are other characteristics like cognitive loading that 

show when application success or failure opens. Harrison, Flood, and Duce present PACMAD (People At the 

Centre of Mobile Application Development) as one model used in mobile usability. This model used to report the 

boundaries of existing usability models. To generate more complete model, it gather important elements from 

different usability models. Incomplete usability evaluation will occur when ignoring one or more attributes of 

usability models (Harrison, Flood, and Duce 2013). 

A concurrent access anomaly is also one issue that led many users to access their date   regardless of their physical 

location. Inconsistency comes up from parallel access to a particular data item which impact on the common 

characteristics in mobile environment (disconnections and mobility). In order to achieve concurrency control many 

approaches use locking mechanisms. But this leads to rise in blocking and terminate rate. They explain what the 

Optimistic Concurrency Control Strategy is and mention that this strategy used d shared resources without any 

locking and blocking. From the initially implementing transactions, it sure the results (Abdul Moiz and Rajamani 

2010).  
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Figure 4 (Abdul Moiz and Rajamani 2010) 

There are lots of studies talk about mobile marketing, awareness, importance and it strategy. Salo, Sinisalo, and 

Karjaluoto come out of framework that guide researcher and experts to  accomplish mobile marketing success. 

This framework forms from mobile commerce and integrated marketing communications (IMC). Also how firms 

should implement marketing communications strategy to get success. Promotion mix is the another name of 

marketing communications mix that are show in figure 5 which explain complete overview of different mobile 

marketing activities. Moreover, it detailed sketch of design and execution for mobile marketing campaign (Salo, 

Sinisalo, and Karjaluoto 2008). 
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Figure 5 (Salo, Sinisalo, and Karjaluoto 2008) 
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Schierholz, Kolbe and Brenner mention that lots of academic and non-academic journals that give some cases of 

successful customer relationship management (CRM). Even though, the description of how it accomplished this 

revolution to successful mobile CRM solution. They introduce business engineering method can be used in CRM 

field. The CRM framework strategy is define with such methods and guidance regardless the design of mobile 

information systems. Table 1 proposes an overview of the method (Schierholz, Kolbe and Brenner 2007). 

Table 1 (Schierholz, Kolbe and Brenner 2007) 

A large number of users access database over wireless communication channels in the mobile wireless computing 

environment. For that disconnected occur frequently between time to time due to battery power and others issues. 

In order to solve this issue, cashing of often accessed data becomes an impotent technique which will decrease 

conflict on the slight bandwidth through wireless network. Although, cache individualization strategies will be 

strictly affected by interruption and clients mobility. Figure 6 show mobile environment through wireless channels 

(Barbar, and Imieliski 1995).  

 

 

 

 

 

 

 

 

Figure 6 (Barbar, and Imieliski 1995) 



Oliya Al-Nofli 

 

Conclusion 

Within all previous models and technology, still mobile application is start up stage and will grow up fast. We 

aspect more demand and more tools that help to serve all customers needed. 
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Abstract 

Information and communication technology has become one of the most important features of the current era, especially after 

the expansion of the phenomenon of globalization, the spread of information and the expansion of the network throughout the 

world. The aspects explored are the skills and techniques required to achieve security for applying ICT. The use of Internet 

technology such as email, online shopping, banking, games, and Internet telephony (VOIP) are common nowadays in each 

place to do formal and informal works. So, the aim of this work is to investigate about the security in the field of ICT. In 

addition, it is describe the security of three common topics: the password for access control, intrusion detection and spam 

filtering. All these topics can provide by the CIA (conditional, integration, and availability of data), which will discuss in these 

research papers.  

 

 

Keywords:ICT (information and communication technology); security 

1. ICT and security 

The cyber security law is working to protect the citizen and the Country by nor violate any specificities, but 

secured. This law designed to provide users with the information and skills that will enable them to work in one of 

different areas, such as: telecommunications, wireless communications, Local Area and WANs, Internet and 

intranet network management. As well, according to several studding [2], the information security defines as only 

hard, read, modify, and broadcast of information used by authorized users.  

 

Nowadays, according to several research [1], there are various ways which make the information and data under 

the risk. For example, personal error as entering incorrect information or delete data by accident, also technical 

errors as hardware or software fails during the transaction process. In addition, the disaster risks such as fire or 

flood, and malicious risks as hackers or viruses. In this case of several risks, it is necessary to provide such ways to 

avoiding the risks can happen to the information or data, especially if it is a sensitive data.  
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1.1. Introduction to ICT 

[1]ICT is similar to IT which called information technology. ICT is refers to information and communication 

technologies which working to provide availability of accessing data via telecommunication. The ICT focuses 

on communication technologies which are primarily such as internet, wireless networks, cell phones, and other 

communication mediums according to [3].  

 

In particular, information technology deals, with electronic computers and computer software to convert, store, 

protect and information processing and also restore the information transfer. However, the Section who cares 

techniques and software in a certain company it called IT department.  

 

The information and communication technologies allow society with real-time communication. These new 

communicate with others in several countries using new technologies such as IM, VOIP, and video-conferencing. 

So that, the ICT often studied the effects of new technologies in society. 

  

 

In addition, ICT mention to the convergence of audio, video networks and phone with computer networks via a 

single cable or one link system. The benefits from ICTs lies less in technology, as well with its ability to create 

large access to information and communication at anytime and anywhere. [3]. 

 

However, the ICT it is entering in different field, one of most common field at these time is education which 

mean teaching and learning with these technology. By consider about these field exactly, and according to [4] the 

ICT in education can help to improving retentive memory of students, easily explain complex topics, and it has 

ability to create interactive classes. 

 

In other hand, the ICT Development Index compares the level of the use of information and communication 

technology and access all over the world. As following fig 1. 
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Fig 1 ICT Development Index 

 

 

1.2. Methodology 

After outsourcing analysis results of the (survey) on the topic of information security, which was conducted for 

35 students from networking students. The results also identified as Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2 survey analysis 

After analysis the average of students answer about the survey, I discover there are some weakness points with 

them. That may effect on security of information in the future. So that, should be more discuss for them about the 

information security and how to keep and maintain their data on safety way. 
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1.3. The basic principles of information security 

One of the most important priorities of Communications and Information Technology is to protect the systems 

and infrastructure for information and communication technology. Also, for that it has established a "country team 

to respond to the Computer Emergency" known as (Q-CERT). So, Information Security has identified 

Confidentiality, Integrity and Availability known as Trinity (CIA) [1]. 

 

The simplest types of protection use a definition of a person system as user, reliable to use, and its legitimacy. 

This means designed to ensure that use of the system or network by the person authorized to use. At the national 

level contacts and information security has become a major part of the national defense and security system of 

many countries. Countries like the United States and North and South Korea and Britain as well as China has 

sought to establish a bodies and centers of national security information be responsible for the defense of the IT 

infrastructure of the state. In this regard, Communications and Information Technology has begun represented by 

the National Center for Digital Certification to develop a national strategy for the security, which aims to secure 

information society supports building a credible and high reliability electronic transactions. 

 

As a result, all the techniques that reached the world cannot live without information security. For example, the 

banking system if there was no information security, could anyone entering the system and to change his account 

and become a millionaire out of nothing. 

 

1.4.  Confidential 

Confidentiality is the term used to prevent the disclosure of information about people who are not authorized 

them to look at it or disclosed. For example, the use of credit card transactions on the network that requires a credit 

card number to be transmitted from the buyer to the merchant and the merchant to complete the processing of 

transactions on the network. The system tries to impose secrecy by encrypting the card number during 

transmission, and by limiting the access to storage areas or the appearance of a sequence card number (in 

databases, log files, backup, print receipts), and by restricting access to places that are figure and data are stored. If 

either party is authorized to have got the card number in any way, this is a violation of the principle of 

confidentiality in preserving and storing data. 

 

 

1.5. Integration 

In the field of information security, integration (safety) means maintaining the data of the change or 

modification of unauthorized people access to it. When someone intentionally or unintentionally delete or violation 

of safety critical or damage to data files, which is not authorized to do so, this is a violation of the integrity of the 

data. When a virus infects a computer and adjusts its data or destroy [4]. This is a violation of the integrity of the 

data, as well as when the employee (unauthorized) able to modify the salary in the database payroll, and when a 

user (unauthorized) of sabotaging a web site and so on. And data integrity also means, to be steady changes in the 

data, when the bank customer to withdraw or deposit, should be reflected on the tally in the bank. 

 

The breach of data integrity is not necessarily the result of an act of sabotage, for example, interruptions in the 

system may create unintended changes it or not reservation changes have already been made. 
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1.6. The availability of data 

[5] It is mention to the availability of information resources at any time. In other definition, it mean the ensuring 

of authorized users can be able to access that information when need it.  

 

The goal of any information system to serve its purpose, that information will be available when you need it. 

This means that the elements of the system are working properly and continuously such as, Computer systems used 

to store and process information, security controls used to protect the system, communication channels used to 

access and high secrecy systems designed to protect the continuity at all times … etc. 
 

 

2.  Risk management 

Conducting to [4], the risk management identifies as the process of identification, analysis, avoidance, control, 

and minimization of risks. As well as, an organization has several strategies to manage the risks such as, risk 

transfer, retention, avoidance, and assumption. 

  

 

Moreover, for each organization, there are several qualitative and quantitate benefits of risk management. First 

of all, the creation of a more risk focused culture for the organization. Also, standardized risk reporting, improved 

perspective and focused on risk. In addition, it is efficient use of resources and coordination of regulatory.  

3. Certificates of information security experts 

The CISA Certified Information Systems Auditor, a prominent certificate in management and information 

systems auditing. CISSP certification is also a certified information security expert, an important degree in 

information security. As a specialized certificate is found for information security companies such as Microsoft's 

and Cisco and other companies [5]. 

   

 

5, Methods and tools to protect the security of information  

However, Cybersecurity consist of the information security devices and computer networks, including the 

processes and mechanisms by which the protection of computer equipment, information and services from any 

interference unintentional or unauthorized change or damage may occur. 
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This paper will provide overview of VMware technology and the mechanism using to protect virtual machines. I will discuss 

security consideration that needs to be taken into account when implementing VMware Technology. And the main issues which 

are be considering as significant point that enable the VMware users take care of it.  The first one is how the more VMs 

working on the single server. And the scorned is how connecting internal users to the applications and data existing 

inside VM. All this seniors will consider in this paper which will provide good solution in virtual world.     
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1. Main text  

 

 

1.1Virtualization 

 

Virtualization known as a transformative technology that has saved billion dollars of company’s budget invests 

in purchase new resources annually due to expand in IT infrastructure. VMware technology was able to reduce 

facilities, hardware, power, and cooling costs. The idea of virtual technology in general based on transform 

physical machine to virtual machine. 

Virtualization originally is software that enable single physical machine (client or Server) to run or host 

multiple virtual machines separately. Each one runs its own operating system and application. 

 

1.2Protection of Virtual Machines 

 

Security is considered as important element in protecting network resources against attacks and threats. There 

was need for countermeasures to secure internal networks from cybercrimes. Firewall, IDS, IPS and antivirus 

endpoints has role to safeguard corporate's resources (Servers, Machines, Storage) from internal and external 

attacks. Presence of VMware technology result to appear issues related to secure virtual servers or machines. As is 

well know that any network must has security perimeter (Firewall), the same structure also require in virtual 

technology. It will require firewall and antivirus specifically designed to run on virtual environment. The only 

difference in this firewall is that this firewall will be virtualized same as virtual servers.  
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1.3Virtual Firewall  

 

As we used to know that normal firewall is look like switch device, it has ports for internal and external 

networks as well as DMZ zone. In virtual environments, firewall totally different in its structure. Virtual firewall is 

an operating system that often runs Linux OS which in turn has firewall application and that is loaded on the 

server, such as the dummy VMware ESXi. 

VMware Vshelid is an appliance developed by VMware Company. It has capabilities of perfume firewall role 

and antivirus role as well as security filtering among virtual machines. The current version of Vshelid is 5.1 and 

that change it to vCloud Network and Security because it provide different services in network such as VPN and 

Data security. 

 

1.4 Two issues in Virtual Network 

 

1.4.1 More VMs working on the single server: This is mean in real life each single server include application 

but in virtual life multi servers can handle multi application which is work in real server. Here the problem 

start when all the servers work at same time through virtual switch that is in ESX server. This is effect 

negatively of the performance, so we want to separate it and assign open ports which allow the connection. So 

the Vfirewall will work in vm for handling the v server's issues. This is work as real firewall to filter the 

connections and data as well as selected the ports.   

 

1.4.2 Connecting internal users to the applications and data existing inside VM: In security manner the 

filtering between datacenter and internal users in the network is most important to avoid any threats. We need 

to specify the ports for application's need that are work behind the virtual servers. To work with users without 

facing any traffic or broadcast because of opining ports between the datacenter and users.    

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Virtual firewall [1] 
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1.5 Server Virtualization (some author's suggestions)   

In [4], suggests  that  the Server virtualization  is  the default server  is one of the latest technology in the field of 

networking, it works on freeing applications from one physical  server  and  allows multiple  applications  to  run  

on  a  single  server, where  each virtual server running  its own version of  the operating system. The preferred 

solution  is to  use  different  operating  system  applications,  for  example:  a  mixture  of  operating systems of 

Windows, UNIX and Linux run in a single physical server. Also, this concept is  suggests  the  origin  of  the  

virtualization  is  virtual machine,  a  bowl  securely  isolated software with the operating system and applications. 

Each virtual machine is separate and independent  from  the  other,  and  many  of  them  can  be  run  

simultaneously  on  one computer.  This  has  high  efficiency  when  large  numbers  of  applications  on  the  

same operating  system  are  virtualized. This will make strong network management for daily business [4]. The 

Virtual Server has various benefits such as reducing the number of physical servers, and this will bring many 

benefits to an organization such as reducing land area, energy consumption and air conditioning costs.  On  the  

other  hand,  virtual  server  reduces hardware  and maintenance  costs,  in  addition  to  the  virtual  servers  can  be 

migrated  to another physical server  to perform maintenance on physical servers without closure and therefore  

there  is  no  impact  on  the  end  user.  So, this technique will improve the availability and continuity of business 

without interruption. Server  virtualization  has many  advantages  in  facilities management  filed  for  example, 

saving  the  space of datacenter by  reducing  the physical hardware,  this will be allow  to have wide floor space 

that is make easy for administrators to move inside it, or use small datacenter  to  exploit  the  space  for  other  

purposes. This benefit will spend less time to managing servers. Also, server virtualization will save the hardware 

cost; it is require few servers  and  less  supporting  infrastructure  in  the  form  of  floor  space,  racks,  networks, 

wires,  cables  and  power  supplies. More ever, server virtualization reduces the energy bills, by reducing the 

number of servers in the datacenter; this will reduce the electricity bill. Additionally, server virtualization is 

improve availability and business continuity for example,  server  virtualization  has  a  feature  called  live 

migration, with  this  feature  the 9 virtual  server  can  be  migrated  to  another  physical  server  to  do  

performance  and maintenance  in the physical server without shout the virtual servers down. Thus, there is no  

impact  for  the  end  user,  and  this will  enhance  availability  and  business  continuity[2]. 
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1.6 Research Methodology 

 

Methodology implies quite merely the ways you propose to use to gather information. It’s usually necessary to 

incorporate a thought of the ideas and theories that underlie the ways. For example, if you propose to spotlight 

a particular feature of a social science theory or check associate rule for a few facet of data retrieval, or check 

the validity of a specific system, you've got to indicate that you simply perceive the underlying ideas of the 

methodology.  Steps of the methodology area unit formed like Associate in Nursing sandglass - ranging from 

general queries, narrowing all the way down to specialise in one specific facet, and planning analysis wherever 

we are able to observe and analyze this facet. At last, we have a tendency to conclude and generalize to the 

important world. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Research Methodologies [3] 

 

 

This method is useful of this kind of research. Because for any project the preparation  is important to collect what 

is needed and then the plan and design will continues in easy way, even starting implement the project to see the 

rustle then operate it for testing and see the final rustle and the last phase is optimize any issues could be shows 

during test. All rustle of these phases are show in the figure above. 

 

Step 1: Virtualization to be implemented on the test system 

Step 2: Designing the survey. 

Step 3: Survey conducted with 20 students with networking specialization on the installed system. 

Step 4: Data analysis done to see the perception of students for Virtualization. 

Step 5: Reporting in terms of recommendations. 

Step 6: Conclusion to be drawn on the basis of feedback from the survey. 

 

1.7 Conclusion 

 

Advance in technology on the daily basis led to appear new technologies such as Virtualization and Cloud 

computing as well. Appearance of Virtualization technology introduced new facilities as well as it changed the 

way people deal with their resources in Data centre room. Process of management Servers has changed in contrast 

to the previous. Instead of manage servers in physical environment independently, VMware become able to 

manage all these servers with their resources under one platform (single interface).in the way system 

administrators were able to track, create new virtual machines and check health of resources easily. Conversely, 
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security is still a big concern in virtualization technology as a lot of organizations started shifting their network 

infrastructure from physical environment to virtual environment. In this case, there is a need for security 

countermeasures to secure or mitigate those virtual machines against any future attacks as was case with physical 

machines in pervious. A lot of big firms like Cisco, Juniper and stone gate have started to develop new security 

devices to run on virtual environments despite there is traditional firewall that protect internal and external 

networks against any security threats and that now work as complement for Virtual firewall. 
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Abstracts 

Business Continuity is the ability of an Organization's people and arrangements to keep critical organization 
procedures working in the face of each disturbance. Every organization Continuity Strategy includes three frank 
components: risk assessment, contingency arranging and the actual disaster recovery process.  
Central to good catastrophe preparedness is a methodical understanding of which organization purposes are most 
critical to your organization’s survival so that they can be properly protected. The benefits have to be weighed 
against the prices of resolution implementation, and these prices vary widely by company purpose and level of 
protection. 
 

Keywords: disaster recovery; 

1. Introduction: 

This paper focuses on A disaster recovery design covers both the hardware and multimedia needed to run 

critical organization requests and the associated procedures to transition smoothly in the event of a usual or human 

error provoked disaster. To design efficiently, you demand to early assess your duty critical organization 

procedures and associated requests beforehand crafting the maximum disaster recovery plan. All catastrophe 

recovery strategies accept a precise number of chances, the main one being how far data is capitulated in the event 

of a disaster. 

1. Disaster Recovery Planning 

Disaster recovery arranging is the technical aspect of company continuity planning. This is meant to contain the 

strategies and preparations that are vital to minimize defeat and safeguard continuity of the critical company 

purposes of an association in the event of disaster.  

 

Disaster recovery (DR) has seized on a new sense of urgency in present years.  Growing subjects like radicalism, 

hackers, computer viruses, an increased reliance on computers, and the rising occurrence of emergencies and 

catastrophes have all managed to rise our focus on arranging for disasters.   
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Disaster recovery arranging is a critical constituent of enterprise chance association and company continuity 

planning. It is vital for safeguarding continuity of operations.  Prior to the conception of a catastrophe recovery 

design, it is vital to study the whole company continuity design and to ponder the possible encounters of 

disasters.[6]  

2. Disaster Recovery steps 

Organization continuity is the procedure of analyzing the duty critical constituents needed to retain your company 

running in the event of a catastrophe – Organization continuity is an overarching design including a following 

steps: 

 

i. Business Impact Analysis (BIA) 

ii. Recovery Strategies 

iii. Plan Development 

iv. Testing and Exercises. 

 

Creating an IT disaster recovery design is portion of the Design Progress step. As can be perceived from the 

several steps inside company continuity arranging, catastrophe recovery is merely a subset inside a larger 

overarching design to retain a company running. Catastrophe recovery needs crafting a design to recoup and 

reinstate IT groundwork, encompassing servers, webs, mechanisms, data and connectivity.[7] 

 

3. Backup offsite 

Sending data offsite ensures a duplicate of your critical data is obtainable in the event of a catastrophe at your main 

locale, and it is believed a best exercise in disaster recovery planning. There are countless offsite data backup mass 

media options obtainable, encompassing the established tape backup method that involves periodic duplicating of 

data to tape propels that can be completed manually or alongside software. 

According to NIST, the disparate kinds of data backups include: 

i. Full backup – All files on the disk or inside the folder are backed up. This can be time-consuming due to 

the sheer size of files. According to NIST, maintaining duplicates of files that don’t change extremely 

frequently, such as arrangement files, can lead to excessive and expensive storage requirements. 

ii. Incremental – Files that were crafted or modified as the last backup are seized in an incremental backup. 

Backup periods are shorter and extra effectual, but could need amassing backups from several dates and 

mass media, reliant on after files whereas changed. 

iii. Differential – All files that were crafted or adjusted as the last maximum backup – if a file is modified 

afterward the last backup, the file will be saved every single period till the subsequent maximum backup 

is completed. Backup periods are shorter than a maximum backup, and need less mass media than 

incremental. [8] 
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Figure 1: Backup Offsite 

  Research methodology: 

Literature Review/Observation: In this phase our plan is to investigate and to find out the response 

reactions to the new methods based on the proposed mechanism. 

Sampling/Designing Algorithm/Use of Simulator 

To decide upon the suitable algorithm or method or use of simulators for the application. 

 

Testing: 

To check the applicability of the proposed methods. In this our goal is to investigate and compare the 

existing approaches with the approach we are developing. 

 

Proposed solution using research paper: 

 In testing phase we will not only test the proposed method but also we will collect the data and then we 

will do the statistical analysis based on the collected data. And finally our goal is to achieve the 

international platform where we can present the proposed method.[9] 

 

Figure 2: Research methodology 
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using research paper 

Sampling 

Observation 

Research 
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Framework: Inexpensive Network Recovery Mechanism for SMEs in Oman 

 

 

 
 

Figure 3: Framework 
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steps: 
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 Recovery Strategies 

 Plan Development 
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3. Backup offsite: 

 Full backup. 

 Incremental 
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Conclusion: 

Disaster recovery planning is not a glamorous task, but in today’s IT intensive company meteorological conditions, 

it is a vital portion of a prosperous company strategy. Autonomous arrangement recovery not merely helps you 

recoup data, it helps you save and reinstate your multimedia, customized settings, and even you’re working 

systems. This method, even a malfunction that reasons defeats to your hardware will not be a problem- you can 

swiftly and facilely reinstate your company functionality to one more system. By requesting an autonomous 

arrangement recovery resolution, you can save your company valuable period and money, and perhaps the 

company itself! 
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Abstracts 

Recently, employer branding received a lot of airtime especially in HRM. You just have to pick up the most recent 
magazines or conference circular to find thoughts, opinions and recent surveys or case studies on this topic. It 
became the latest competitive strategy in HRM as it has a significant role in recruiting human capital. This research 
paper presents an overview of the employer brand and Propose employer brand framework. Discuss the 
relationship between the employer performance and employer brand, it is believed that employer branding include 
various benefits to employer performance in many ways, including organizational identification or organizational 
exchange approach. It also argues the importance of talent management within employer branding concept and the 
relationship between employee engagement and employer brand. The research illustrate the requirements to 
establish employer brand within a company, the gap exist between brand reality and brand vision, with an 
overview of Omani recruitment market and finally, discusses the future of the brand. 
 

Keywords:Employer brand, talent management, employee engagement, employer performance, orginazational attractiveness; 

1. INTRODUCTION 

As a result of the current global developments, many challenges have been raised in the business organizations in 

service and production area. Hence the role of employer has become more essential and possible employees always 

link some hopes to these employers (Red, 2013). The employer branding as a concept became more popular day 

after day which made the talent management an integral part with it for the attractiveness of the organization.  

In (Chen, 2011) Employer brand is a new competitive strategy of human resource management. It is so popular 

among practitioners, and relatively lacking of academic research on this topic raises interesting of management 

scholars. Therefore, many researchers in practical and academic areas present their opinions from various 

perspectives. Versant is a consulting firm that builds Employment experience and illustrated employer branding as 

the overall distinguishable features and characteristics which prospective and current employees hold regarding the 

employment experience of the organization. The employment experience acts as the base of the employer brand 

and comprises of tangibles like rewards and salaries as well as intangibles like values, management style and 

culture (Red, 2013). A well managed employer brand seeks to distinguish the identity of the employer and reflect 

the employer value propositions. Once recognized, the employer branding can be leveraged as a powerful tool to 

market the employment experience to both current and possible employees.  

In (Andrews, 2012), the benefits of establishing a successful employer brand are numerous including; increase 

employer loyalty, retention and commitment to company’s goals, reduce turnover rate and recruitment cost, 
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improve profitability and company reputation as great place to work, greater employee engagement as well as 

enhancement of the marketing functions.  

This research paper is presented to critically analyse different trends in employer branding including; employer 

branding and employee performance, the importance of the talent management, the link between the employee 

engagement and employer branding, the primary elements required to start up employer branding in an 

organization, and the predicted future of the employer branding. 

2. EMPLOYER BRANDING-AN OVERVIEW 

Your employer branding compromise of psychological, functional and economic benefits, special for your 

company, which retain and attract the talent you require (Andrew, 2012). These benefits require to concern on the 

most convincing reasons an employee more likely select to become part in a particular organization and the reason 

they would decide to stay. 

A primary part of the employer banding is the development of the Employer Value Proposition which 

communicates the essential value message expressed using the brand both internally and externally. In many times 

businesses don’t recognize that owning a strong external brand in the market is as much important as internally 

(Chapman, 2005). Reinforcing organization’s internal message assists in retaining talent people while external 

message permit the organization to attract talent people.   

Based on (Martin, 2012), a well managed employer branding strategy will guarantee that what the organization is 

reflecting to the potential employers is the real employment experience lived by the current employers. Hence, this 

will ensure a consistency among claims produced in recruitment campaigns and what would really experienced by 

the employees once they decide to join. Other than attraction, employer branding also equally concentrate on 

retaining of the right employees. 

Based on (Andrews, 2012), it would be great idea if the organizations start to assign almost 10 percent or more of 

its recruitment budget each year especially to employer branding and next measure the influence and impact. Once 

the companies start to do so many benefits will be result including; Maximizing organization awareness & job 

opportunities, improve internal engagement, increasing brand opportunities and strong alignment of motivations & 

company fit while hiring. 

A strong employer branding will have impact on business in the following areas; 

 Attracting the best talents. 

 Retaining of best talents. 

 Increasing the business productivity 

 Enhance the result from internal referral programs  

 Produce brand advocates 

 Decreasing the cost of recruitment.   

3. EMPLOYER BRADING FRAMEWORK 

Selecting the right people to help the organization formulating and delivering a unique and convince employer 

brand. The Right Group Corp. designed a five Phases framework that is designed for every client to suit their 

business needs and outcomes (Tubridy, 2012). 
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Fig1. Employer brand Framework (Tubridy, 2012) 

 

 Phase-1: Require an understanding for the people strategy along with the organization objectives and 

goals 

 Phase-2: Cross-reference organization EVP by its strategic aims in order to distinguish the organization to 

become an employer of choice.  

 Phase-3: Testing & approval: Concern with testing of EVP statement over the organization to guarantee 

an optimal fit. 

 Phase-4: Alignment & Communication: It is important in this Phase to integrate the EVP across the entire 

organization along with embed the EVP in every practice of HR. 

 Phase-5: Employer brand Management & KPI Report: Finally, manage and measure the influence of the 

brand towards the organization objectives. 

4. EMPLOYER BRANDING AND EMPLOYEE PERFORMANCE 

    The war to attract talent started once organizations started to consider people as one of their primary asset. 

Therefore, this raised a need for a change with HRM and many organizations started to understand the strategic 

role of HRM. However, being concerned in a daily administration of training, recruitment, and employee relations 

etc… it is difficult for the HRM to play a strategic role (Bhatnager, 2007). To become more effective, HRM must 

be changed. It has been realized that a well built employer branding is considered as an underlying trend of 

strategic HRM for long time which attracts greater amount of talented people than a normal HRM can do.  

Additionally, a well managed employer branding will be a permanent approach to motivate people. (Ruch, 2010) 

i. Approach of organizational exchange: 

Social exchange theory has proven its strong explanation power of the organization’s internal problem for a long 

time. To understand the way employer branding influence employee performance, social exchange theory can help 

(Ruch, 2010). The exchange among organization and people is not concerned with only materials but it extends to 

nonmaterial as well, according to the balance between pay and return. 

In the same context, excellent deployment of employer branding meets employee’s detailed material and spiritual 

needs through maintaining low rate of employee turnover, better payment and so on, resulting in employees 

motivation to give 100% of their effort to the organization (Chen, 2011). Hence, excellent employer brand 

management enhances employee satisfaction, production efficiency and engagement.  
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ii. Approach of organizational identity: 

Ashforth has argued about the social identity theory and how it can be used to study the organizations. This theory 

introduces precious perception to the employer brand research. Upon this perception, employer branding generates 

vast experience value for talents (Ruch, 2010). Brand reflects the value of experience, emotional appeal and 

increases employees’ sense of pride.  Additionally, for employer, a good company image will encourage 

employees to feel that their effort is respected and valuable. (Chen, 2011) 

Since a successful implementation of the employer brand leads to a public recognition to the organization, 

employees will feel more honour and pride. Hence, this will help in enhancing employees’ identification to the 

organization and increase staff cohesiveness (Andrews, 2012). It has been realized that organizational 

identification can develop a range of actions that help to assist corporate brand, motivate employees to engage 

more and establish positive organizational image to the external shareholders. 

 

 

 

 

 

 

 

 

 

 

 

                                          
Fig2. Relationship between employee performance & employer brand (Chen, 2011)  

5. IMPORTANCE OF TALENT MANAGEMENT FOR EMPLOYER BRANDING 

(Chapman, 2005) mentioned that employer branding is associated directly with the talent management as talent 

management is a collection of several practices of HR that specify the future organization’s repetition as an 

employer. Fernon (Fernon, 2008) discussed the search and retention of the talents was discussed by. It is necessary 

to argue the main features of the talent management as generated by multiple researchers. According to (Lewis, 

2006) talent management contains of Human resource practices such as recruitment, development, selection and 

career management. (Bhatnager,2007), declared that a better talent management, retention and employee 

engagements can play a vital role for the success of the organization. Based on (Vaiman, 2008) talent management 

reflects the improving of the workforce based on the future needs of the organization although it demands the 

accurate possible employees to search. In (Gbervbie, 2010) the writer discussed many talent management 

techniques that basically contain talent acquisition and talent retention. Based on (Taylor, 2009), talent 

management can be used as a tool so that employer can utilize it to strengthen the brand of the organization and 

make it more eye-catching for the possible employees.  As a result, different organizations around the world are 

utilizing different methods to acquire talented employees. The combination of talent management and employer 

branding help making the organization more attractive for both internal and external employees. Therefore, 

company will be employer of choice. 

Retaining and finding quality talent keeps being critical to the sustainability of the business, and at the same time it 

is hard in today’s economy due to changes in motivators that attract and retain employees (Taylor, 2009). 

The following figure demonstrates the link between the talent and employer brand.  
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Fig3. Link between Brand & Talent (Taylor, 2009) 

 

6. THE LINK BETWEEN EMPLOYER BRAND & EMPLOYEE ENGAGEMENT 

Employee engagement recently appeared as an essential driver for the success of any business in the current global 

marketplace (Gbervbie, 2010). Since the employment market became further competitive for the best talent, the 

primary element of success in recruiting aligned with how much the organization is able to distinguish itself among 

competitors, in attracting possible candidates and retaining of existing talent. 

Additionally (Nancy, 2011) said, it is necessary to measure employee engagement at least twice every 30 months 

to monitor how the brand is being achieved.  

70 percent of the total business leaders have realized that employment engagement is vital to deliver business 

objectives. Studies have proven that highly engagement employees perform 20 percent better meanwhile 87 

percent of them less likely to change the organization. Having the ability to manage and measure the employee 

engagement along with its essential drivers could directly influence bottom line of an organization. Hence, 

performing an employee satisfaction survey would assist to recognize these issues (Nancy, 2011). 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig4. Employee engagement dashboard (Nancy, 2011) 

 

The following figure illustrates the organizational elements that drive the employment engagement. This will assist 

the mangers to understand and recognize the areas that require improvement (Lewis, 2006). This will result in 

improving the productivity as well as minimizing of staff turnover. 
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Fig5.Illustration of employee engagement index (Lewis, 2006) 

7. IS YOUR COMPANY READY FOR A TOTAL JOURNEY? 

(Tubridy, 2012) mentioned, to establish your brand, it is essential to understand the concept of the brand and in 

order to accomplish the business needs. However, to ensure brand success it is necessary to have management 

system and senior management support though the whole branding process. The management will be responsible 

for developing an effective strategy of employer brand in each department. The strategy might include training and 

development, career opportunities, work environment and an entire company’s reputation.  

Brands must be focused on ensuring effective competition against rivals in the crowded space. Brand positioning 

introduces the science and art of targeting the right candidates having the best compelling benefits as well as the 

brand messages (Martin, 2012). Therefore, it is best for the company to try to highlight one or two features in the 

employment offer in which it thinks it can best accomplish, instead of trying to cover all the angles. Additionally, 

those special features need to be very specific avoiding any generic definition. For example, if the company wants 

to be famous being as “innovative” consider generic, hence it is best if the company try to choose a specific 

approach in innovation and bring the best of it. (Taylor, 2009) 

According to (Tubridy, 2012) the brand marketing concept “mix” (integrate every controllable elements which 

contribute to the people’s brand experience) is just as useful to apply externally as internally. Upon this perception, 

internal communication along with recruitment shows only two dimensions of the brand mix which the company 

require to address. Although the mix elements will be different from one company to another, the following 

represent a figure including some of the “touch points” in the employer brand; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig6. Illustration of employer brand key points (Tubridy, 2012) 
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8. GAP BETWEEN BRAND EXPECTATION & BRAND REALITY 

Many top led brand companies seeks to develop the best strategies when implementing successful brand within 

the company, an important element that leads to effective implementation of the employer branding is to set two 

brand definitions: first to preserve the brand as it is currently applied and experienced, the second will describe the 

way the company wishes for the brand to be preserved. This will give the guidelines and learns the managers 

where key need to focus while creating the brand. (Nancy, 2011) 

However, the primary challenge faced by the brand managers who inherent existing brand is to try to minimize the 

gap between the brand vision and brand reality as possible as they could. To do so, they are necessitating steering 

across two distinctive tasks (Vaiman, 2008). The first task it to retain clarity, continuity and consistency of the 

brand. The second task is to introduce changes which will help in developing, refresh and stretch the brand. Based 

on (Chapman, 2005), achieving the right balance between these two tasks is a constant challenge for the managers 

as the employer branding is continues process that requires continues supervision to ensure that it moves in the 

right direction. Too much change might make the brand lose focus, while too little change might make the brand 

lose relevance.  

Furthermore, as a point of departure the mangers need to understand employees’ explicit needs. But, to guarantee 

effective internal brand strategy, the manager is required to develop an understanding among the boarder 

organization and the culture in which the brand will operates as well as the employees’ implicit needs (Tubridy, 

2012). 

9. EMPLOYER BRAND METRICS 

According to the researches that have been conducted on the employer brand topic, it has been noticed that till now 

there are not enough hard evidence and metrics which could be applied to ensure whether the brand established has 

reached to the desired business results or not (Taylor, 2009). This possibly due to the fact that employer branding 

is ongoing journey and hence it is complex to generate overnight or fast results in terms of tables and figures. This 

might raise difficulties while trying to convince the management of the company to spend more money as an 

investment.  

In (Ruch, 2010), employer brand metrics are extremely critical while recognizing, tracking and reporting upon the 

costs associated with the attraction and retention activities. Initially, the organization’s business objectives needs to 

be aligned with its employer branding metrics and all business lines and functions needs to be concerned with the 

development process. 

Each organization is different from another. Hence, there are no standard set of measurements which suits for all 

organizations. A good way to measure effectiveness of branding is to benchmark some of the management 

challenges that lead to branding (or branding focused on) and see if changes take place after the brand is 

introduced (Lewis, 2006). For example, if one of the company’s challenges was retaining employees for the first 2 

years of their career journey in the company, the company can measure retaining employees after branding to see if 

it positively changed in favour of the employer. 

In (Xia, 2010), even thought employer branding is not an easy concept, ROI measures can include the following; 

 Staff retention rate. 

 Turnover rates 

 Employee survey result. 

 Traffic to career website 

 Engagement level 

 Cost per hire 

 Absenteeism. 

 Satisfaction rates of candidates 
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Eventually, those metrics are determined by finance resources and its abilities to support compilation, analyzing 

along with reporting of the metrics (Ruch, 2010). Furthermore, it is important to take into consideration the 

organization’s culture to support such efforts.   

10. OMAN EMPLOYMENT MARKET 

Oman has embarked in the last decades in terms of trade opportunities, job availability and economy due to 

diversity in economic resources and low population of Omani citizens (2694 million) in 2010. Hence, this young 

market provides a positive environment to job seekers and investors. As mentioned in (omannews, 2012) almost 

216678 of Omanis occupy positions in private sector with a corresponding 1314354 of foreign in the same market. 

Meanwhile, there are 144605 employees occupy position in public sector. Omani citizens mainly prefer to work in 

government sector for many reasons including; less working hours, job availability in their villages and 

coordination nature when working in government with Omanis culture value.  

 

 

 

 

 

 

 

 

 

 

 

 
Fig7. Overview of Omani recruitment market (omannews, 2012) 

 

11. FUTURE OF EMPLOYER BRANDING 

The concept of employer branding incorporate the business needs and is applied operationally and strategically in 

order to influence current, possible, ex-employees and other stakeholders. Due to the current global economy, 

technological advances and demographics changes, the concept of employer brand became more inevitable. Those 

factors lead organizations to have doubts about the abilities of traditional HR approach and skills in the new 

environment. Therefore, HR needs reorientation (Chapman, 2005).The employer brand offers a competitive 

advantage for the organizations to retain, attract and get the maximum of their employees. Additionally, it 

increases employee’s loyalty and affinities. The future of the employer branding can be seen once the 

organizations start to create employee value proposition in alignment with organization strategy along with other 

crucial business processes (Bhatnager, 2007). The researchers have shown that employer branding necessitates 

participation from the employees in local as well as mainstream industry awards, arranges employees’ 
ambassadors, publishing employee testimonial and introduces initiatives such as employee of the month. The 

employer should provide chances for learning & development, assign appropriate recognition and rewards. 

Furthermore, building employer branding require a healthy corporate work environment that offers opportunities to 

work in a life balanced initiative. Many large companies like Microsoft and Google have already applied many of 

those requirements. (Nancy, 2011) 
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12. CRITICAL REFLECTION 

As discussed earlier sections, branding is an evolving fast growing concept applied by many organizations as a 

result of the aggressive competition in the marketplace to increase its attractiveness and make it an employer of 

choice. Due to the increased importance of branding, it is critical to take advantage of recent developments in 

technology to gain the competitive advantage. The social media, blogs, Smartphone and apps provide a medium to 

engage with employees, potential talents and promote employer branding. Majority of the most valued brands are 

into social media to ensure reachability and easy communication (Gbervbie, 2010). Since the success of the 

company also depends on talents the organisation has, it is important to attract new creative talents. Hence, 

adopting technology to attract new talents is crucial in this technology driven society. 

 

13. CONCLUSION 

In the earlier years organization’s brands were considered due to their services and products. In (Martin, 2012), the 

emerging global nation has wiped the demarcation lines of various economic regions and currently organizations 

need to pay attention to their employer brand in order to attract talents, this phenomenon has been trending all over 

the world.  

Despite the fact that till now there is no concrete model or theory on employer brand, the concept had been drawn 

based on the presented practices and theories through varying fields, mostly HRM, marketing and organizational 

behaviours. (Bhatnager, 2007) 

As mentioned in (Ruch, 2010), similar to the consumer branding, the employer branding is considered a 

continuous process where business environment keeps changing and therefore the relationships among employees 

and organization keeps changing. This does not mean that a business is required to adopt a whole new employer 

brand every couple of years, instead the activation process of the employer branding needs to be revised over time 

to stay relevant since talent market and employment experience evolves. The number of the existing brands will be 

reduced in the near future and only strong brands will survive as they become stronger. This has already been seen 

everywhere including, football clubs, forecourt and telecommunication companies. People will select to work with 

brands which are proven to be the best. Consequently, CEOs of the companies will be seen spending more time on 

managing their reputation as an employer rather than spending time in an investment community.  
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Abstracts 

Medical image processing is a one of the field which has gained much attention of researchers in past decade. Numerous health 
care devices are coming to society to provide a facility to the human beings. These health care devices are based the algorithms 
which are designed using image processing techniques. This research is one type of such application in developing Computer 
Aided Diagnostic (CAD) system for automatic bone segmentation and fracture detection on X-ray images. X-ray image is 
widely used medical imaging modality by doctors to identify and detect bone fractures due to various reason. In this research, 
an iterative filtering algorithms is designed to segment the bone image region from X-ray. Furthermore, three different 
algorithms are proposed based on edge feature, texture feature and line profiling based algorithm to efficiently detect or 
landmark the fracture region on X-ray image. The developed algorithms are tested and experiments have been conduction in 
presence of domain expert to rate the reliability of the research work. 
 
Keywords: Femur Segmentation; Fracture Detection; x-ray Images; CAD; Computer Aided Diagnostic; bone; Medical image processing 

1. Introduction 

Medical image processing is sub branch of the image processing system, which often includes all or some of the 
steps in image processing. The special thing about medical image processing is that it includes an addition step, 
which is derived from the knowledge transformation of medical strategies. For example, document image 
processing problem might not require a reconstruction stage but a reconstruction step is must in medical image 
processing. Since a guided environment is required to design an algorithm in medical image processing hence it 
always stands apart from other image processing area such as document image processing, a typical computer 
vision problems like scene classification etc. An example of image processing step involved in medical image 
processing project is given in following figure.  
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X-ray is still widely used imaging modality. X-ray imaging method is very much cost efficient and time efficient 
when compare to CT or MRI image modality. Therefore, it is very much in demand to develop computerized 
detection system on X-ray images. By developing such application on X-ray, imaging system will greatly help 
radiologist to refer it as second opinion sources. Such application will also help patients by being a part in tele-
medicine system. Various image-processing techniques that are successfully applied to segment the bone part in X-
ray images. In the literature there are many methods are proposed to segment the bone from CT and MRI images. 
A very less number of works have been carried out to segment the bone from X-ray images. This is because of 
complexity in bifurcating the different objects in X-ray fluoroscopic image.  
There are many types of fractures, but the main categories are displaced, non-displaced, open, and closed. 
Displaced and non-displaced fractures refer to the way the bone breaks. In a displaced fracture, the bone snaps into 
two or more parts and moves so that the two ends are not lined up straight. If the bone is in many pieces, it is called 
a comminuted fracture. In a non-displaced fracture, the bone cracks either part or all of the way through, but does 
move and maintains its proper alignment. A closed fracture is when the bone breaks but there is no puncture or 
open wound in the skin. An open fracture is one in which the bone breaks through the skin; it may then recede back 
into the wound and not be visible through the skin. This is an important difference from a closed fracture because 
with an open fracture there is a risk of a deep bone infection.  
Some fracture types are as follows: 

 Greenstick fracture: an incomplete fracture in which the bone is bent. This type occurs most often in 
children. 

 Transverse fracture: a fracture at a right angle to the bone's axis. 
 Oblique fracture: a fracture in which the break has a curved or sloped pattern. 
 Comminuted fracture: a fracture in which the bone fragments into several pieces. 
 An impacted fracture is one whose ends are driven into each other. This is commonly seen in arm 

fractures in children and is sometimes known as a buckle fracture. Other types of fracture are pathologic 
fracture, caused by a disease that weakens the bones, and stress fracture, a hairline crack. 

 Other types of fracture are pathologic fracture, caused by a disease that weakens the bones, and stress 
fracture. 

 

Figure 1. An Example of Image Processing Steps Involved 
in Medical Image Processing Project 
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The fracture regions on X-ray images can be detected automatically by developing computer aided diagnostic 
system (CAD). CAD uses the digital image processing technique to model the system. The development of such 
system is not to replace the doctor but to assist them in reducing their effort in locating the fracture region. Such 
systems can only be deployed as a supplementary system or as a second opinion system but it is nearly impossible 
to build fully automatic detection system.  
 

2. Literature survey 

Y Jia and Y Jiang., here proposed a method to robust segmentation of fractured bone and detection of fracture. 
They have also extended their work to calculate the alignment of fractured bone is measured. Deformable model-
based image segmentation method has been used by utilizing two approaches in their work namely: snakes and 
level-sets. Snakes approach is used to view boundary of the model in form of parametric and level-set approach 
provides tracking of motion of curve including optimal path. Level-set approach depends on the image gradient as 
an edge detector. Active contour model uses the level-set method to determine the boundary values. The signed 
distance transform is used to formulize narrow bands.  
To determine the shape of the fractured bone level-set method is used to evolve the curve with global constraints. 
The algorithm was tested using more than 10 cases and got robust and accurate result. Due to poor contrast of the 
image one case was a failure to segment the fractured bone. Guoyan Zheng, Xiao Dong, Xuan Zhang and Lutz-
Peter Nolte et al., proposed a method for detection and segmentation of diaphyseal bone. Fluoroscopy-based 
navigation system, a local co-ordinate system is established on each diaphyseal bone fracture. Here diaphyseal 
fractural fragment can be roughly modeled as cylinder because of automation and estimation. Canny edge detector 
is used to extract the bone shaft edges.  
Later the elimination of undesired false edges is removed, and then detected edges are classified as different 
fractural fragments. Similarity measurement is done after the edge is detected.  Optimization is done using iterative 
paired point matching. Small outliers exist even after removing the false edge points. These outliers are then 
removed. Here local-depth adapting algorithm is implemented to segment the fragment contours. This method is 

Figure 2. Different Types of Fracture 
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applied to both plastic femur and cadaveric femur of registered C-arm. The algorithm is executed for the set of 20 
trails and the result is compared with the human expert. Ananda S. Chowdhury, Joseph E. Burns, Arka Mukherjee, 
Bhaskar Sen, Jianhua Yao and Ronald M. Summers et al., presented a method which defines the automatic 
detection of pelvic fracture from volumetric CT (Computed Tomography) images. The point to be noted here the 
imaging modality they have used i.e. Computer Tomography of bone. The CT volume data is divided into small 
volumetric regions. The main reason to disjoint the input is to automate to identify region containing fracture. The 
regions are identified using two measures, Firstly based on the intensity pattern and second based on curvature 
profile.  
After the localization of fracture, weighted undirected 3D graph is used to detect the fracture. During the weighted 
undirected 3D graph, its hard to get and appropriate cut measure, so spatial consistency is measure to observe the 
fracture exactly. Fracture detection is made using the Joint decision. The algorithm is experimented on 5 CT 
volume collected at University of California, Irvine Medical Center with different resolutions and yield good result.  
Martin Donnelley and Greg Knowles et al., aim to develop an algorithm is to detect a mid-shaft fracture for a long 
bone and detect the region containing abnormality. The authors have simulated the idea followed in the medical 
field. The idea is as follows: boundary between proximal and distal segment is always perpendicular at long bone 
and distance from articular surface is always equal to the widest part of epiphysis. These two constraints are 
considered to detect the region boundary. The algorithm developed here to detect the fracture follows the three 
steps given below: 

 Extract the bone edges based on the discontinuities of intensity, 
 Approximately estimate the parameters using Hough transform and  
 Finally the gradient analysis i.e., minor changes in direction of bone axis and finding the product of 

magnitude and transformed direction information helps in detection of fracture.  
 
The algorithm is very promising but quantitative evaluation details are absent in the article. The work proposed by 
Rebecca Smith, Kevin Ward, Charles Cockrell, Jonathan Ha and Kayvan Najarian et al., for detection of fracture is 
measured on displacement measures in pelvic X-ray images. In this paper, a novel approach was developed by 
combining the Spline/Active Shape Modeling (ASM) algorithm. ASM uses training image labeled with the 
landmark points. During the fracture detection phase, the boundaries of pelvic ring are detected with minor changes 
since small errors are present. Later the image contrast is increased in order to differentiate bone and soft tissue. In 
the next step 2D Discrete Wavelet Transform (DWT) is applied. Bone boundary is detected by DWT which 
denoises the image. Later the image will be converted into binary form to remove small artifacts and combine close 
edges. After detection of fracture, displacement of fracture is calculated by using horizontal and vertical 
displacement of the left and right pubis. Horizontal displacement is calculated by horizontal distance between left 
and right pubis. Algorithm was implemented on 15 pelvic trauma patients. 5 patients were used for training and rest 
10 for testing. The result yielded indicated high level of success.  
Eduardo Alvarez Ribeiro, Marcello Henrique Nogueira-Barbosa, Rangaraj M. Rangayyan and Paulo et al., here in 
this proposed method detects the vertebral plateaus in lateral lumbar spinal using Gabor filters. The lumbar 
vertebrae were manually delineated the horizontal plateaus of the lumbar vertebrae. Each image was filtered with a 
bank of 180 Gabor filters. Gabor filter was rotated in degree 1 to obtain bank of 180 filters. The highest output was 
used to compose Gabor magnitude and orientation field. Major edges and oriented structures of original image are 
mutually aligned. Five points were marked using the mouse pointer near inter-vertebral spaces. The result was 
calculated by comparing the morphological filtered output with manual delineation. Algorithm was tested from the 
data collected from the Clinical Hospital of the Faculty of Medicine, University of Sao Paulo, at Ribeirao Preto, 
SP, Brazil. A total of 41 cases were selected to test, in which 19 image were diagnosed as fractures and remaining 
22 images from a normal control group. 
Sang-Hyuk Kim, Hyun Sang Suh, Min Hyoung Cho, Soo Yeol Lee, and Tae-Seong Kim et al., In this paper, 
simulation of Ultrasound propagation in bone using Finite Element Model (FEM) is presented. This approach 
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focuses on ultrasound propagation under water. When the propagation of ultrasound propagates it has two 
approaches: First, propagate in water, second, propagate through bone. To know the propagation of ultrasound in 
water authors have used a lossless wave equation. This algorithm was tested for different thickness of bone and 
travel time was calculated between maximum peaks and received ultrasonic waves. Analytical travel time is also 
calculated considering mean error as a parameter. Algorithm here achieves an average of 97.54% in the 
computational accuracy for both simple bone and real bone type. Jie Wu, Yang Tang, Pavani Davuluri, Kevin R. 
Ward, Ashwin Belle, Rosalyn S. Hobson, Charles H. Cockrell and Kayvan Najarian et al., here in this paper, pelvic 
CT images are taken as input. Segmentation of pelvic bone is performed first. The algorithm has four steps: First 
step is pre-processing.  
Here the abdomen region is extracted by using morphological operations. Other regions are separated from the 
original images. Once image is extracted image is enhanced by brightness contrast stretching. Canny edge detection 
technique is used to detect the edges of bone issue. The preliminary segmented results are then used for detecting 
the best matching template. This is followed by Registered Active Shape Model (RASM) to extract pelvic bone. 
After the bone segmentation is done, a multi-stage process is applied for detection of fracture. For each side of the 
partitioned pelvic bone, adaptive window is created and later followed by 2D Stationary Wavelet Transform (SWT) 
is used to mask the pelvic bone segment.  
After masking a boundary is traced and is compared with symmetric window. After the comparison of symmetric 
window is matched and quantitative displacement measure is calculated to determine the pelvic injury severity. 
Based on detected fractures authors have further extended their work to detect the displacement. This is determined 
by calculating the distance between the tips of the fracture bones. 12 patients CT images are collected with overall 
449 images. The accuracy over all the windows is 92.2% and the specificity is 88.3%. The proposed method is 
highly sensitive to the discontinuities present in the bone. 
N.Umadevi and Dr.S.N.GeethaJakshmi et al., in this paper, Fracture detection on bone detected using X-ray. After 
the acquisition of image, preprocessing is done using Independent Component Analysis (lCA) in combination with 
wavelets. Later segmentation is used to extract the bone structure from the X-ray images, an enhanced active 
contour model that uses region growing algorithm to estimate the initial seeds are used. Further, as the region of 
interest to detect fractures is considered as the diaphysis of tibia. The method proposed by author in this work for 
segmentation is novel. This method uses a fast Hough transformation method to extract image feature. Feature 
extraction stage is used to extract various features that best exhibit the characteristics of the segmented image. The 
GLCM (Gray Level Co-occurrence Matrix) feature is considered here.  
The features collected under GLCM are, namely, Contrast, Homogeneity, Energy, Entropy, Mean, Variance, 
Standard Deviation, Correlation, Gabor orientation (GO), Markov Random Field (MRF), and intensity gradient 
direction (IGD). The shape features are extracted using a Fast Hough Transformation proposed. The features 
collected are arranged in a two-dimensional matrix where each column represents a feature extracted and the row 
represents various features that represent the segmented X-ray image. The final column is treated as a target label 
column, having a Boolean value of 0 to indicate the absence of fracture and 1 to indicate the presence of fracture. 
Using these 12 features, three feature set vectors are created. The first one consists of only texture features, second 
have only shape features and the third set have a shape and texture features. There are three classifiers considered 
in this paper namely, Support Vector Machine (SVM), K-Nearest Neighbor (KNN) and Back Propagation Artificial 
Neural Network (BPNN).  
These classifiers are designed as binary classifiers, where the classification result is either 'Fracture Present' or 
'Fracture Absent'. During experimentation, a standard three-layered back-propagation network with the tangent-
sigmoid transfer function is considered. The number of training epochs was 500. To implement the principles of 
SVMs, LIB-SVM was used. The two most important steps for the implementation of SVM is scaling and kernel 
selection; for scaling, the values of all features were linearly scaled to the range [1, + 1] to prevent the cases that 
features great numeric ranges dominating those in smaller numeric ranges. Among many available kernel functions 
linear kernel was used. The KNN algorithm was constructed using k=2. The results varied with respect to the 
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individual and combination of Classifiers. Sahiti lahari M, Vijay and Anburajan M et al.,tThe CT scan images are 
taken as input. The images were diagnosed as two: normal and osteoporotic. The images collected are segmented 
using following steps, Firstly thresholding has been used to create a segmentation mask. Lower threshold is used to 
segment soft tissue and higher one for bone. In the second step, region growing technique is used to eliminate noise 
and separating structure that have failed in the first step. In the final step, calculate 3D volume to visualize the 
segmented bone part. Algorithm proposed here is claimed to give a better result. 
 

3. Femur Segmentation 

This section discuss the complexity in segmenting bone part in detail along the proposed iterative filtering 
algorithm to segment the bone region. 
 
3.1 Filters 
 
Filtering is process of discarding the unwanted parts while preserving the other useful information. In digital image 
processing, filtering corresponds to eliminating noises, intensity correction, smoothing and eliminating outliers etc. 
In literature many filtering techniques have been proposed and used effectively in various application fields. Such 
fields corresponds to medical image processing, document processing and computer vision etc. There are basically 
three types of filters are available. In the next section will discuss some of the well-known filter in brief to give 
some idea about filters. 
 
3.1.1 Median Filer 
 
The median filter is normally used to reduce noise in an image, similar to the mean filter. However, it often prefer 
to the mean filter because of it property of preserving useful detail in the image.Like the mean filter, the median 
filter considers each pixel in the image in turn and looks at its nearby neighbors to decide whether or not it is 
representative of its surroundings. Instead of simply replacing the pixel value with the mean of neighboring pixel 
values, it replaces it with the median of those values. The median is calculated by first sorting all the pixel values 
from the surrounding neighborhood into numerical order and then replacing the pixel being considered with the 
middle pixel value. Following figure give simple illustration of working principle of median filter. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Illustration of median filter 
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3.1.2 Range Filters 
 
Range filter uses the morphological functions ‘dilate’ and ‘erode’ to determine the maximum and minimum values 
in the specified neighborhood. Consequently, range filter uses the padding behavior of these morphological 
functions. In addition, to specify neighborhoods of various shapes, such as a disk, use the structuring element 
function to create a structuring element object. 
 
3.1.3 Edge Extraction 
 
An edge in an image is a boundary or contour at which a significant change occurs in some physical aspect of an 
image, such as the surface reflectance, illumination or the distances of the visible surfaces from the viewer. 
Changes in physical aspects manifest themselves in a variety of ways, including changes in intensity, color, and 
texture. Detecting edges is very useful in a no of contexts. For example in a typical image-understanding task such 
as object identification, an essential step is to segment an image into different regions corresponded to different 
objects in the scene. Edge detection is the first step in image segmentation. Edge extraction can broadly classified 
into many types. Out of which two methods are widely used. First, one is gradient-based methods and second is 
Laplace based methods. This context of work will discuss only gradient-based methods. Gradient-based methods 
are widely used in spatial domain filtering task of image processing. Many well-known algorithm have been 
derived and reported in literature. Sobel method, Canny method, Roberts method, Prewitt methods are some of the 
name to be addressed. 
 
3.1.3.1 Sobel operator 
 
The operator consists of a pair of 3×3 convolution kernels as shown in Figure below. One kernel is simply the other 
rotated by 90°.  
 
 
 
 
 
 
 
 
 
 
 
These kernels are designed to respond maximally to edges running vertically and horizontally relative to the pixel 
grid, one kernel for each of the two perpendicular orientations. The kernels can be applied separately to the input 
image, to produce separate measurements of the gradient component in each orientation (call these Gx and Gy). 
These can then be combined together to find the absolute magnitude of the gradient at each point and the 
orientation of that gradient. The gradient magnitude is given by: 
 
 
 
 

Figure 4. X-Filter (a) Y-Filter (b) 

Figure 5. Gradient magnitude of Sobel operator 
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The angle of orientation of the edge (relative to the pixel grid) giving rise to the spatial gradient is given by: θ = 
arctan (Gy / Gx). 
 
 

 
 
 
 
 
 
 
 
3.1.3.2 Prewitt operator 

Figure 6. Results from Sobel Operator on X-ray Image 
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Prewitt operator is similar to the Sobel operator and is used for detecting vertical and horizontal edges in images. 
The masks used in Prewitt operator is given below: 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. The masks used in Prewitt operator 

Figure 8. Results from Prewitt operator on X-ray Image 
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3.1.3.3 Roberts’s operator 
 
The Roberts Cross operator performs a simple, quick to compute, 2-D spatial gradient measurement on animage. 
Pixel values at each point in the output represent the estimated absolute magnitude of the spatial gradient of the 
input image at that point. The operator consists of a pair of 2×2 convolution kernels as shown in Figure below. One 
kernel is simply the other rotated by 90°. This is very similar to the Sobel operator. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
These kernels are designed to respond maximally to edges running at 45° to the pixel grid, one kernel for each of 
the two perpendicular orientations. The kernels can be applied separately to the input image, to produce separate 
measurements of the gradient component in each orientation (call these Gx and Gy). These can then be combined 
together to find the absolute magnitude of the gradient at each point and the orientation of that gradient. The 
gradient magnitude is given by: 

 
 
 
 
 

Although typically, an approximate magnitude is computed using: 
 

 
 
 

Figure 9. Kernels of Roberts’s operator 

Figure 10. Results from Robert’s Operator on X-ray Image 
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3.1.3.4 Canny detector 
 
This is a very import in the scope of this work because it has used canny edge detection as s filter. The choice of 
using canny detector is because it is also known as optimal detector and it provides choice of using multiple 
thresholds (min and max threshold values). Hence this work discuss the canny algorithm in details. The Canny 
Edge detector was developed by John F. Canny in 1986. Canny algorithm aims to satisfy following three main 
criteria: 

 Low error rate: Meaning a good detection of only existent edges. 
 Good localization: The distance between edge pixels detected and real edge pixels have to be minimized. 
 Minimal response: Only one detector response per edge. 

 
Steps involved in canny edge detection: 
 

1) Filter out any noise. Canny edge detection used Gaussian filter for this purpose. 
 

2) Find the intensity gradient of the image. For this, canny edge detection algorithm will follow a procedure 
very similar to Sobel. 
 

3) Apply a pair of convolution masks (in x and y directions). 
 
 
 

 
 
 
 

 
 
 

 
4) Find the gradient strength and direction with the direction is rounded to one of four possible angles 

(namely 0, 45, 90 or 135). In this work case, 0 degree is used. The direction is rounded to one of four 
possible angles (namely 0, 45, 90 or 135). In this work case, 0 degree is used. 
 
 
 
 
 

 
5) Non-maximum suppression is applied to removes pixels that are not considered to be part of an edge. 

Hence, only thin lines called candidate edges will remain. 
 

6) Hysteresis: This final step and for this reason only canny looks separate from all other edge detection 
methods. Canny does use two thresholds (upper and lower) and the criteria is as follows: 

 If a pixel gradient is higher than the upper threshold, the pixel is accepted as an edge.  
 If a pixel gradient value is below the lower threshold, then it is rejected.  
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 If the pixel gradient is between the two thresholds, then it will be accepted only if it is connected 
to a pixel that is above the upper threshold. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.2 Proposed Method 
 
The proposed method is based on applying series of filters to eliminate the various objects in X-ray images. An X-
ray image consists of a bone region, a soft tissue, a plate behind the body part and possible noise region due to 
various facts. Here the idea is simple and straight forward. Each filtering stage is aiming to eliminating either one 
type of object or combination of object by varying threshold values. For example applying range filter will 
eliminate much of soft tissue and highlights the sharp edges. These sharp edges happen to be bone and plate behind 
the object. In the next level, the output will be passed from previous filter to canny edge detector with adaptive 
threshold range. Thus by eliminating the much shaper plate edges and preserving the bone part. 

 
 

Algorithm: iterative filtering 
Input: X-ray image 
Output: filtered X-ray image 
Method: 

Step1: Read X-ray image  D1 
Stpe2: Apply range filter,D2  rangefilt(D, neighborhood) 
Step3: Display the filtered image 
Step4: Define the min and max threshold for next filter stage 
Step5: Apply canny edge detector with defined min and max thresh values. 
Step6: Canny Edge Detection, D3  canny (D2, min, max) 
Step7: Return D3. 

     Step8: Stop. 

Figure 11. Results from Canny Operator on X-ray Image 
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Figure 12. Results from Experiments using Iterative Filtering Algorithm; Original X-ray image (a) Range Filtered X-ray Image 
(b) Canny Edge Detection of Range Filtered Image 
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3.3 Comparative Analysis 
 
This section will study and compare the different segmentation algorithms like region growing, max-entropy 
segmentation algorithm on X-ray images. The main intention is to show the conventional algorithms will not yield 
better result on X-ray images. Though these segmentation algorithms might work well on CT or MRI image 
segmentation but not on X-ray images. This is because X-ray image acquisition is not done in structural way. 
Image capturing process is unconventional and there is no protocols are defined. Hence there will be lot of variety 
and unevenness across the image captured. Therefore better algorithms will not work on X-ray images. 
 
3.3.1 K-means Clustering Algorithm 
 
K-means (MacQueen, 1967) is one of the simplest unsupervised learning algorithms that solve the well-known 
clustering problem. The procedure follows a simple and easy way to classify a given data through a certain number 
of clusters which is fixed a priori. The main idea is to define k centroids, one for each cluster. These centroids 
should be placed in a calculative way because of different location causes different result. So, the better choice is to 
place them as much as possible far away from each other. The next step is to take each point belonging to a given 
data set and associate it to the nearest centroid. When no point is pending, the first step is completed and an early 
groupage is done. At this point, a re-calculation of k new centroids will be needed as a common center of the 
clusters resulting from the previous step. After getting these k new centroids, a new binding has to be done between 
the same data set points and the nearest new centroid. A loop has been generated. As a result of this loop, we may 
notice that the k centroids change their location step by step until no more changes are done. In other words 
centroids do not move any more. 

 
Finally, this algorithm aims at minimizing an objective function, in this case a squared error function. The objective 
function  

 
 
 
 
 
 

 
 
 
Where               is a chosen distance measure between a pixel point and the cluster centre, is an indicator 
of the distance of the n data points from their respective cluster centers. 
 
The algorithm is composed of the following steps: 
 

1) Place K points into the space represented by the objects that are being clustered. These points represent 
initial group centroids. 
 

2) Assign each object to the group that has the closest centroid. 
 

3) When all objects have been assigned, recalculate the positions of the K centroids. 
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4) Repeat Steps 2 and 3 until the centroids no longer move. This produces a separation of the objects into 
groups from which the metric to be minimized can be calculated. 

 
Although it can be proved that the procedure will always terminate, the k-means algorithm does not necessarily 
find the most optimal configuration, corresponding to the global objective function minimum. The algorithm is also 
significantly sensitive to the initial randomly selected cluster centres. The k-means algorithm can be run multiple 
times to reduce this effect. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The above figure, its clearly shown that the soft tissue parts of an X-ray images are still present in output from a k-
means segmentation algorithm. Therefore k-means algorithm cannot be utilized without adaptive modification. 

Figure 13. Results Obtained from K-means Clustering Algorithm 
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Since the updating k-means algorithm in every loop is practically impossible or computationally expensive. Hence 
the k-means algorithm is not utilized in this work. 
 
3.3.2 Maximum Entropy based Thresholding Algorithm 
 
The Maximum Entropy algorithm (Sahoo, S. Soltani, K.C. Wong and, Y.C. Chen), which is similar to Otsu 
Thresholding technique. Here, rather than maximizing the inter-class variance (equivalently, minimizing the 
within-class variance), the inter-class entropy is maximized.Entropy is a measure of the uncertainty of an event 
taking place. One can calculate entropy as:  
 

S = -∑p*log2 (p)  
 

Therefore, it is very straightforward to do using the histogram data. (Where p is the probability of a pixel greyscale 
value in the image). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14. Segmentation by Maximum Entropy-Based Segmentation Algorithm 
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4. Fracture Detection 

In section 3, the paper have proposed and discussed an algorithm for bone image extraction segmentation from X-
ray images. The proposed algorithm is based on iterative or multi stage filtering process. The efficiency of the 
algorithm is compared and showed with reference to three more segmentation algorithms viz., k-means clustering 
and maximum entropy based segmentation algorithm. In this section, the paper consider the segmented femur 
region from previous stage and build a model to locate or identify the fracture region. Later the algorithm will be 
tested on different use cases and results from experiments are recorded and tabulated in respective sections. 
 
4.1 Proposed Method  
 
The paper proposed method uses the output from the previous stage i.e., the segmented bone region and divides the 
input bone region into many blocks. In the next step, each and individual block will be processed in parallel to 
extract various low level image features. This work will concentrating on extracting three types of image features. 
The three types are one edge orient histogram feature, second method is extracting texture features using GLCM 
feature and final idea is to extract features from profiling of intensity across line segment. The first and second idea 
stated above are typical and conventional image processing technique whereas the third, line profiling idea is novel 
and contributory. Once the image features are extracted the pattern will be compared with the normal image 
pattern. If the difference between the obtained pattern and normal patter varies, then the region will be highlighted 
as suspected. In the subsequent section will discuss each idea in detail with results obtained from experiments. 
 
4.1.1 Edge Orient Histogram 
 
The basic idea is to build a histogram with the directions of the gradients of the edges (borders or contours). Here, 
this work is interested in the detection of the angles rather than edges. This can be solved by make use of Sobel 
operators in five different directions. The next five operators could give an idea of the strength of the gradient in 
five particular directions (0, 30, 45, 90) degrees. The convolution against each of this mask produce a matrix of the 
same size of the original image indicating the gradient (strength) of the edge in any particular direction. It is 
possible to count the max gradient in the final 5 matrix and use that to complete a histogram as shown figure 
below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15. Histogram of Oriented Edge in Five Different 
Direction 
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 Algorithm: Edge orient Histogram 
 Input: Segmented X-ray image 
 Output: Histogram of oriented gradient edges 
 Method: 

Step1: Read segmented bone image D 

B5, B6} 
Stpe2: for each block Bi Calculate edge using Sobel operator 
E1 = edge (D, ‘Sobel’, [thresh], 0) 
E2 = edge (D, ‘Sobel’, [thresh], 0) 
E3 = edge (D, ‘Sobel’, [thresh], 0) 
E4 = edge (D, ‘Sobel’, [thresh], 0) 
E5 = edge (D, ‘Sobel’, [thresh], 0) 
Step3: Calculate the histogram of edge gradient in each direction 
Step4: Return Histogram  H 
Step5: Stop 

 
Note: The Sobel operators for five different direction are 
 

 
 
In next stage, the edge orient histogram of normal X-ray images will be extracted using the same method explain 
before and consider same as a template. In the next step a template matching with reference image pattern (normal 
X-ray image EOH features) will be constructed with the EOH features of test image, and then the scores will be 
tabulated. If the both the features exhibit similar pattern, then it will be labeled as normal X-ray image else it is 
labeled as fractured. 
 
 
Table 1. Exhibition of Fractures 

S1. No  detected as fractured Image No. of Regions Hit or Miss Hit Ratio 

1. XrayFrac1 1 Hit 0.74 

2. XrayFrac2 2 Hit 0.88 

Figure 16. Sobel Pperator Mask for Five Different Direction 
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3. XrayFrac3 2 Hit 0.77 

4. XrayFrac4 1 Hit 0.91 

5. XrayFrac5 0 Hit 1 

 
 
The results interpretation will be given in section below in comparison with the results from texture features. 
 
4.1.2 GLCM Feature 
 
The Gray Level Co-occurrence Matrix (GLCM) and associated texture feature calculations are image analysis 
techniques. Given an image composed of pixels each with an intensity (a specific gray level), the GLCM is a 
tabulation of how often different combinations of gray levels co-occur in an image or image section. Texture 
feature calculations use the contents of the GLCM to give a measure of the variation in intensity at the pixel of 
interest. All in all A GLCM is a histogram of co-occurring greyscale values at a given offset over an image. The 
algorithm for calculating GLCM texture feature is given below: 

1) Count all pairs of pixels in which the first pixel has a value i, and its matching pair displaced from the first 
pixel by d has a value of j.  

2) This count is entered in the ith row and jth column of the matrix Pd[i,j] 
3) Note that Pd[i,j] is not symmetric, since the number of pairs of pixels having gray levels[i,j]does not 

necessarily equal the number of pixel pairs having gray levels [j,i].  
4) The elements of Pd[i,j]can be normalized by dividing each entry by the total number of pixel pairs. 
5) Normalized GLCM N[i,j], defined by: 

 
 
 
 
 

 
4.1.2.1 GLCM Texture feature 
 
In 1973, Haralick suggested a set of 14 textural features which can be extracted from the co-occurrence matrix, and 
which contain information about image textural characteristics such as Angular Second Moment, Contrast, 
Correlation, Variance, Inverse Difference Moment, Sum Average, Sum Variance, Sum Entropy, Entropy, 
Difference Variance, Difference Entropy, Mean of correlation, and etc. in our investigation five Haralick feature 
functions were computed. They are Energy, Entropy, Contrast, Correlation, and Homogeneity. Energy Returns the 
sum of squaredelements in the GLCM and the range will be in [0 1], Entropy measures the randomness of intensity 
distribution, Contrast measure of the amount of local variation in the image, Correlation measure of image 
linearity, and Homogeneity Returns a value that measures the closeness of the distribution 6 of elements in the 
GLCM to the GLCM diagonal and range will be in [0 1]. The equations for these five textures features are shown 
in table shown below: 
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Figure 17. GLCM texture features 
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4.1.2.2 Proposed method using GLCM texture feature 
 
The propose is simple and straight forward which uses GLM texture feature to identify the fractures X-ray image. 
The idea is as follows. Divide the bone region segmented X-ray image into 6 equally distant vertical block sub 
region. Therefore there will be a total of 6 regions available. Now for each block calculate the GLCM texture 
feature. Now match the obtained GLCM feature of each block with template (here the template refers to GCLM 
features extracted on normal X-ray image blocks). If the similarity between test image block and template block is 
same then the test block will be labelled as normal region else it will be labeled as fractured region. 

 
 A

lgorithm: 
Fracture 

detection 
using 
GLM 

texture 
feature  

 Input: Segmented femur bone region 
 Output: Labelled blocks as normal or fractured 
 Method: 

 
 

Step3: For each block calculate GLCM texture feature 
Step4: For each block find the Similarity Index (SI) with template blocks 
Step5: If (SI < thresh) label as normal else label as fracture region 
Step6: Return the labels 
Step7: Stop 

 
 

 Table 2. Results from the Experiments using GLCM Texture Feature 

 
 
 
 
 
 
 
 
The performance of the algorithm is measure in terms of qualitative parameters called as hit or miss. Hit refers to 
true positive detection and miss refers to true negative. The actual label hit and miss for each block of images are 
prerecorded by the domain expert (radiologist in our case) and are kept as ground truth. The prediction by the 
propose algorithm on each block will be later compared with ground truth. If the both the prediction by domain 
expert and algorithm is similar then the corresponding case is regarded as ‘Hit’ case. Suppose if there is mismatch 
is the prediction case is called ‘Miss’ case. Since the qualitative parameter are binary case (either ‘hit’ or ‘miss’). 
Hence there is a fuzziness in deciding how much percentage the algorithm is reliable with reference to expert’s 
ratings? To overcome this problem, this work introduced one more performance evaluation parameter called ‘Hit 

S1. No  detected as 
fractured 

Image No. of Regions Hit or Miss Hit Ratio 

1. XrayFrac1 2 Hit 0.83 
2. XrayFrac2 3 Hit 0.91 
3. XrayFrac3 3 Hit 0.89 
4. XrayFrac4 1 Hit 0.88 
5. XrayFrac5 0 Hit 1 
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ratio’. Hit ration is defined as ratio between the number of image pixel regarded as fractured by the algorithm to the 
prediction by the expert. In comparison texture based feature works better than EOH histogram features. This is 
because, edge based features preserve very minute local features of each and every pixel whereas the texture 
features will be operated globally for whole block. In practical, the results obtained from the edge based features 
seems to more reliable than the texture based features. Though the hiss and miss ratio might be high for texture 
based features but as far as the reliability concerned EOH features are recommended over texture features. 
 
4.1.3 Line profiling based algorithm 
 
Line profile based algorithm is a proposed idea in this work. This algorithm is simple and straight forward appears 
to be more reliable and cost effective. Here the idea is as follows. Given a test image ‘D’, the counter or border of 
bone will be extracted. In the next step, a pixel will be chosen on the contour and draw a perpendicular line 
segment to pixel which is lie on the other end of the contour. Then the intensity value of each and every pixel along 
the line segment will be recorded. In the next level, the change in intensity level across the pixels will be 
calculated. If there is not much intensity changes across the line segment then the pixels are considered normal. If 
the change in the intensity level is above threshold value then it will be considered as fractured pixel and same will 
be highlighted. 
 
Algorithm: Line Profiling 

 Step1: Read femur 
segmented image D 

 Step2: Extract contour of 
image D, C = counter (D) 

 Step3: for each pixel on 
the contour, chose one pixel at a 
time P ij 

 Step4: from Pij draw a 
perpendicular line segment such 
that it touches the pixel on the other 
end of the contour 

 Step5: Record the intensity values of the pixel along the line segment 
 Step6: repeat step4 to step5 such that each pixel on the contour is covered at least once 
 Step7: Now compare the intensity values across the line segment 
 Stpe8: if the intensity fall within the threshold value label as normal pixel else label as fractured pixel 
 Step9: return the fracture labelled pixel and highlight the region 
 Step10: stop 

 
 
Table 3. Results from line profiling algorithm 

 

S1. No   with the Expert 

Rating 

Image Percentage of Actual Match 

1. XrayFrac1 92 

2. XrayFrac2 91 
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The results from the above table depicts that, line profiling algorithm is performing better than the other two and it 
also keep track of local as well as global information. Thus it seems to be reliable than the other two methods that 
discussed previously. Not only in terms of reliability but also the propose system is time efficient and involves very 
less mathematically calculation. It also simulates the conventional idea which doctors follow in making decision on 
X-ray images. The performance metric is measure in this idea is as follows. The doctors were asked to mark the 
fracture region. Later from the marked image, the spatial information and intensity information of the markings 
were extracted and have stored the information in knowledge based. Later same images have been given as an input 
to the line profiling algorithm. The output from algorithm is matched with the created knowledge base and 
percentage of correctly classified pixels are defined. The same results have been tabulated in the table above. 
 

5. Conclusion 

This work proposed an iterative filtering based segmentation algorithm to segment the femur part from X-ray 
image. The proposed idea is simple and straight forward that it utilizes multistage filtering approach. The filter 
bank consist of two types of filters such as range filters and canny edge detection. The proposed algorithm is 
outperforms compared to other existing algorithms such as k-means clustering, max entropy based segmentation 
algorithm and region based algorithm. The computation complexity of the algorithm is also worth considering 
while comparing with the existing methods. It is also found that, quality of the image will be very important in 
dealing with X-ray images. Since the classifying normal region or noise is very challenging. The routine 
preprocessing techniques and filtering task are not applicable on medical images. This is because elimination of 
noise could lose very useful information or processing medical images including noise might yield undesired result. 
Hence it is recommended to consider reducing equal error rate.  
All the three algorithms (Edge oriented histogram, GLCM texture based algorithm and the proposed line profiling 
based algorithm) are given promising results. The comparison between these three algorithms have been given in 
their respective section. We have also highlighted the superiority of our proposed algorithm with respect to the 
reliability, robustness and computation complexity involvement. 
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Abstract  

The revolution in the growth of the usage of mobile devices is due to the availability of a rich set of development 

platforms and the applications running on it. Java 2 Micro Edition (J2ME) and Android technologies are two java 

based variations.  The latter has overtaken the Java version with its unique specialties and capabilities. This paper 

seeks to compare and contrast both technologies based on selected parameters such as structure of the platforms, 

Java language issues, the interface model, security applications used in both platforms and the compiler and 

emulation features.   

Key words: J2ME, Android, MIDP, JVM, CLDC 

 

 

1.0 Introduction  

The revolution of phone services has a considerable impact on our lives. The functions of the phone are not only 

limited to sending and receiving calls, but now days most of our tasks and business are handled through it. This has 

been made feasible the advancements in programming technology.   These changes commenced with the Java 2 

Micro Edition (J2ME) and later, enhanced features were made possible with Android.  This paper will explore the 

features of both J2ME and Android and the differences & similarities between them. 

2.0  Java 2 Micro Edition (J2ME) 

 

J2ME is a java program, introduced in 1991.  J2ME is the smallest and newest one after Java 2 Standard Edition 

(J2SE). J2ME was established as an execution program & platform in Nokia and Sony phones.  It was 

developed by Sun Microsystem and piloted on Virtual Machine (VM).  It has a set of specifications for 

platforms and in addition, it is supported by Linux. It is used in cell phones, PDAs & TVs. J2ME supports 

different devices, to provide the flexibility option its requires in J2ME structure to contain the configuration, 

profile and variety of packages. When the implementers or developers use J2ME, the J2ME structure containing 

the I/O device, Processor and memory package should be combined.  

The J2ME structure starts from the hardware and software requirements like the operating system. Java Virtual 

Machine (JVM) is a program installed in the operating system to run the Virtual Machine. Deploying the Java 
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program requires Connected Limited Device Configuration (CLDC). The MIDP supports the user interface with 

platform and conforms to the deployment. It is the key element of J2ME. The last level on J2ME is MIDlet. It 

can be in different states: loaded, destroyed and paused.  Its main function is to manage the life cycle and the 

application. [1] 

 

 
Figure (1) 

 

3.0 Android 

Android is one of the latest platforms in Mobile devices.  It was published by Google apps, the Kernel being the 

core of Android and interface between the hardware and software device. In addition, the Kernel handles the 

Memory processor, accesses resources and hardware drivers. At the next level of Kernel is Dlavik Virtual 

Machine DVM. It is like a gateway between the Kernel and the platform with the applications accessible to end 

users. Its core library is by the Java program. 

 

 

After (DVM) is the Application Framework.  In this level it manages the application when it is required to 

suspend or resume, shutdown or send. It contains Activity Manager, Window Manager, Content Manager, View 

System, Package Manager, Telephony manager and others. For each, there is a specific function, for example, 

the Activity Manager manages the Applications lifecycle in starting, resuming and destroying. The Content 

Manager provides the ability to share and access the data in mobile phones, for example, contacts and SMS. [2] 
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Figure (2) 

The Resource Manager provides the ability to access the outside resources, for example, XML files. In addition, it 

can view or access the system application by viewing the system in Application framework.  

The Fourth level in Android structure is Applications. It is the user access and touch screen that contains Home, 

contacts, Phone and Browser, so this level has many applications that send the input instructions to others.  

4.0 Comparison between Android and J2ME.  

 

In these days the phone is not only a device that can send and receive text messages only. There have been 

radical improvements that have enhanced many applications. It is possible to access many resources from 

anywhere and anytime. However, these changes depend on the hardware and software requirements. Nokia and 

Motorola phones used J2ME but these devices have limited access because to the low level of the operating 

system used in them and this is the main weakness in J2ME. This is in contrast with the Android platform 

which has full access to the operating system.  that is why it has the full features of different applications. 

Android is a much more modern platform than J2ME, in terms of user interface model: the user can read, write 

files and open network connections. The following parameters will get clear idea about the difference between 

them. [4] 

 

4.1 Java Language Issues. 

Both J2ME and Android are java applications and uses the SUN compiler tool to translate from source 

code to Java-byte code. The byte-code is then transferred to both platforms. In addition, both J2ME 

and Android sets include many well-unknown utilities like Java.util which is used in text formatting. 

Java.awt is used in interface classes. However, Android has full application in Java such as Math for 

decimal numbers. In addition, the Android uses java.sql and javax.sql for database implementation 

mailto:pg14f1419@mec.edu.om


Proceedings of "The 2nd MEC Student Conference 2015"  

 

ISBN: XXXXXXXXXXXX 

 

 

4 

* Corresponding author. Tel.: +968 24531461; fax: +0-000-000-0000 . 

E-mail address: pg14f1419@mec.edu.om 

 

 

and connecting to remote server. However J2ME has only two varieties of API set and in only one of 

routine use. In J2ME the complier process tools called pre-verification is used for encapsulating 

numbers to lower level of application. Also, the Android compiler processes called Dalvik is used in 

the instruction from Sun to compile the byte-code with the result of DEX files. [3]  

 

4.2 User Interface Model.  

Both platforms are user interface; however, these interfaces are different from each other. It’s about 

data collection done by one form on screen. In J2ME, it is called form and in Android, it is called 

activity .To start the applications in both platforms, there is a home or mine form used to start the 

application but it’s different in both platforms. In Android this form is done by XML file and in J2ME 

it is selected programmatically. In both, the accessible screen occupies it by the activity form. The user 

interface is single tasking but this will be different in both, for example, in J2ME, the screen or the 

interface is in reading mode and fills-up the whole page from top to bottom while in the Android, the 

layout manager  allows the user to change the layout from landscape to orientation and to give higher 

resolution for zooming . In addition, the entire form not only includes reading, it can also read files, 

tables and simple flows.   

 

4.3 The Security and Sandbox. 

The Sandbox application file is used in both J2ME and Android to protect the system and the 

application from manipulation and unauthorized use. J2ME applications have weak security because it 

is cannot read files or open network connections. However, in Android it is difficult to provide the 

integration between the applications in the platforms with specific features and the hardware vendor 

used to support these applications. It can provide this compromise by keeping the different operating 

systems by different user accounts running the applications. The sandbox file is provided by Linux. If 

it is not authenticated by Google, then the operation will fail. [3]     

 

4.4 Emulation and Debugging. 

After preparing and finishing the codes in program for both platforms, it can emulate and debug the 

code in specific emulation tools to get the final screen and test it before the working in real time. The 

emulation tools in Android are offered by Google Android marketplace, however, in J2ME it is offered 

by different market implementations. Before starting the debugging, it should copy the Archive files 

(APK or JAR) by using USB or other memory cards in the device emulation. Sometimes this process 

faces difficulties to recognize the device, but this issue can be solved by another package. Android 

Debug Bridge (ADB) is used to push the APK in Android over USB to the device. Emulators are 

offered for both Android and J2ME but the implementation is different in both. In Android it is 

supported by ARM platform emulator. It provides a highly realistic emulation as it works in real time 

but it’s too much slower to finish the emulation process. In addition, it uses the QEMU to emulate the 

ARM CPU in Android. However, J2ME uses simple java application, which is different from android 
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emulator which does not work as a realistic environment and is faster than android and more highly 

advanced in features [3]   

 

5.0 Conclusion. 

Android and J2ME are both Java programs having similarities and differences in the processes and the 

functions. They use the same single tasking user interface and Layout Manager. In addition, they depend on the 

compiler tools and package that use it in the applications. However, they are different in the security task 

because the J2ME have access limitation on reading file only but the Android can read files, open network 

connections and access the hardware features. It can be concluded that Android is more modern the J2ME and 

has more advanced features than J2ME.  
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Abstracts 

Network security become more important to the personal computer user and 

organization with the advent of the Internet, and safety A major problem and 

protect the history of becoming It may be shown a better understanding Security 

Technology. The same network structure does not allow for many of the security 

threats that happen. That the structure of the Internet, as it can be modified can be 

transmitted through the reduction of possible attacks.  

 
Firewall is hardware or software which protect trusted network through a reliable network 

traffic filtering, based on the specific security policy.it also the basis for control of the rules of 

incoming and outgoing traffic safety network system application settings. This also applies to 

inspect and test all the firewall to all possible potential problems, and it is necessary to 

understand in the context of a firewall operating point defect firewall category. This paper 

describes different methodology for secure network infrastructure (chadwick, 2012). 
 

Keywords: IPS/IDS;  type of firewall   

1. Introduction: 

Consistency and reliability depends on network security devices network perimeter. 

Firewall, IDS, IPS is the cornerstone of the infrastructure network security infrastructure. 

Firewall on the basis of connectivity and access control table prefix for each package that 

matches the policy, decided to take the necessary procedures for classifying packets. IDS have 

a group title and patterns to detect malicious activity identical package. Surveillance detection 

and dynamic analysis to infiltrate, the user and the system, and system configuration and 

portable systems for reviewing and learning and to identify attack patterns, including 

violations of the document tracking and maintaining data integrity capabilities Policy. 

 

2. Problem 

You must communicate more effectively deliver these services. Currently, contains no 

harmful system to meet the needs and aspirations of the citizens. In addition, they face many 

problems in the current system, such as 

 

 No communication between main office, which is located in Muscat   and other 

branch.   

 Employees' branch needs to call the period of time between each other. 

 There is no centralized management, providing storage to manage all the information 

and  resources. 
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2. Scope  

 

The current system for many of the problems has resulted, such as budget and surface 

time-consuming, and the lack of security and performance degradation. Therefore, the aim 

should be raised through a series of the current system to the new system level, as follows: 

 

 Upgrade old network to a new network that has both wired and wireless network.  

 Following hierarchical network design to enhance network design  

 Implementing juniper hardware firewall and IPS.  

 For E-mail communication we implement exchange server 2013 with email domain  

 Raise the old network to the new network, wired and wireless networks. 

 In a hierarchical network design enhance network 

 Juniper Networks firewall and implementation of IPS. 

 To achieve the Exchange Server  with e-mail domain via e-mail 

 

 

 

 

4. Network security 

 Firewall 

 Intrusion prevention system (IPS) 

 Intrusion Detection system (IDS) 

 

4.1. Firewall is an integrated security group 

Firewall an either be software-based or hardware-based and is used protection 

program on a list to help maintain a safe box. The main purposes is for the traffic of 

incoming and outgoing control through the analysis of data packets and determine 

whether it should be adopted or not allowed, according to pre-defined set of rules. 

Firewall to build an internal network and is considered to be safe and reliable 

networks, and others, usually external networks (shared) such as the Internet, which 

is not supposed to be a safe and reliable bridge. Many firewall PC-based, including 

planning, in order to resist the threat from the public Internet. 

 

4.2 Intrusion prevention system IPS 

Intrusion prevention system to prevent worms, viruses, Trojan horses, denial of service 

attacks, spyware, VOIP application misuse attacks, and point to point. Through deep traffic 

detection seventh layer, intrusion prevention systems to block malicious traffic before the 

damage occurred. Use Digital Vaccine service provided, intrusion prevention system can 

receive timely features, bug filter, protocol anomaly filters and statistical anomaly filters to 

update proactively defend against the latest attacks (Steve Piper , Cissp, 2011). 

Intrusion prevention may be hardware / software systems to identify and remove threats that 

will be evaluated by the network depend on the traffic in the network applications and 

communication protocol layer, and keep track of all the context of the session. (Steve Piper , 

Cissp, 2011) 
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4.3Intrusion Detection System  

Intrusion Detection System (IDS) is in equipment and software, malicious network activity monitoring system 

or activity or violations of policy and generate reports to station management applications. Some have tried to stop 

trying to sneak into the system, but this is not the control system necessary or desired. Intrusion detection and 

prevention systems (displacement) and placed in the focus in the first place in order to identify potential incidents, 

registration information, and try to submit a report 

 

PPDIOO Methodology 5  

o The benefit of using this methodology  

o  

 Lower total cost of ownership of the network: As is the case with any company we know as much as 

possible in an attempt to reduce the total cost of ownership of the network. Through the identification and 

reduction of planning and technical requirements to make sure that the total cost to change the 

infrastructure and resource requirements. 

 Improve network availability:, which can be designed to meet the need for redundant network needs, 

scalability and security, and improve staff efficiency technology goals. In addition to the system by using 

this method will help to test the proposed publication. 

 Increasing the availability, reliability, security, scalability and network performance accelerates access to 

applications and services. Will speed up access to applications and services that will lead to the flexibility 

of the business. (sivasubramanian.B,frahim.E and froo.R, 2010) 

 

 

 

 

 

 

Figure1(PPDIOO 

Methodology) 

Design 

 

Figure 2 (logical design) 

The benefit of cisco hierarchal model   

o Scalability: You can 

easily increase the network of 

functional areas of the 

network division 

o Performance: You can 

design a high-performance 

network; there were 

only a few layers prone to 

congestion. 

o Effective management 



 

 

and troubleshooting: You can organize an effective network management and isolate network problems of 

reasons 

o Create policy: You can easily create policies and determine the filters and rules 

 

 

 

 

Conclusion  

Network security is one of the important areas are Gaining more and more attention on the Internet Extension. 

Security threats and Internet Protocol Were analyzed to determine the necessary security Technology. Safety 

technology is primarily Many common hardware-based software, but and the use of devices. In the current 

development Network security is not very impressive. 
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Abstract 

 

Retail industry is very intense in the world and the competition is also getting higher and higher as the people are 

interested in casual shopping.  However, due to the competition and the increased demand from the customers the 

service in the retail industry has become a key factor which needs various dimensions to excel in the field[1]. 

Assistance from the ICT would be of much useful to the retail industry for enhancing the customer satisfaction and 

making their experience in the shopping a memorable one. Although the use of ICT in the general business industry 

has increased considerably, the retail industry is still one step behind in adopting ICT as it could be viewed that the 

usage is not very much required[2].  This scenario is looked into from a different angle now by the owners of the 

retail businesses and hence the inclusion of computer based solution in the industry is become widespread. Since the 

retail industry is very large that includes the operations of procurement, warehouse management, showroom 

management, service management, post-sales management, etc. the scope for the ICT based applications is also 

high.  Hence the analysis of creating awareness on the importance of ICT in the retail industry and the various 

opportunities available in this regard will be very critical for the present retail industry and hence this paper is 

developed with that aspect.  

Retail Industry Scenarios in Oman 

 

Retail industry is the largest private industry in the world.  Annually this industry is making a turnover of USD 8 

trillion approximately. 16% of the economy in US is pertaining to the retail industry while it is 15% in Brazil[3].  In 

Oman, retail industry is also very big, and there are various scenarios in the country in regard to the retail industry.  

The retail industry in the country can be classified into four different types of scenarios namely the Hypermarkets, 

Supermarkets, Departmental Stores and Cash & Carry shops.  The majority of the retail industry can be attributed to 

the Hypermarket and Supermarket scenarios in Oman.  The second largest chain of hypermarkets in the world 

Carrefour is also present in Oman along with other big players such as the LuLu Hyper Market, K.M.Trading, etc.   

 

In the supermarket scenario there are players such as the Mars Shopping Centre, Khimji Shopping Mart, and many 

such players.  The number of players in the retail industry is considerably a large number in Oman considering the 

size of the country and the population. According to a report published in Oman Observer [14
th

 Jun 2014] the 
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growth rate of the retail industry in Oman was expected to grow by 29% in 2014 which is further expected another 

26% growth in the following year. This indicates that there is a large potential for the retail sector in the country and 

lots of investors are showing interest in investing in the retail industry in the country.  The majority of the retail 

organizations are focused in Muscat, the capital city of the Sultanate of Oman, and the other areas of Muscat 

Governorate.  This governorate has 1.2 million population of the whole country which is the main reason for the 

convergence of many organizations in the retail industry in the country.  

ICT in Retail Industry 

 

The way the customers are shopping has completely changed over the last two decades or more. The ICT has 

changed the way the shopping was done by the customers and has increased their experience in the shopping 

places[4].  Some of the well-known ICT usage in the retail industry can include the bar code facilities, point-of-sales 

devices and software, electronic cash transfer, RFID tags, etc[5]. The useful features of ICT in the retail industry 

include stock and pricing data integrating with accounting and invoicing systems, all the systems draw on the same 

set of data, so you only have to input the data once, Sales Order Processing and Purchase Order Processing can be 

integrated in the system so that stock balances and statistics are automatically updated as orders are processed and 

automatic stock monitoring, triggering orders when the re-order level is reached[6]. Identifying the cheapest and 

fastest suppliers, bar coding systems which speed up processing and recording the software will print and read bar 

codes from your computer[7]. 

 

 

Successfully implementing ICT-enabled retail strategies requires not only substantial ICT investments, but also 

thoroughly reorganizing business operations and investing in new buildings and machinery[8].  For example, new 

stores help capture the benefits of the increased scale that ICT facilitates[9]. New cross-docking distribution centers 

use ICT to identify and sort incoming shipments and reallocate them to outgoing shipments[10]. Decisions about 

purchasing, pricing, presentation and promotions once made by the individual store can now be made by chain 

managers helped by merchandise management systems[11]. 

ICT Opportunities 

 

Technology is a relatively inexpensive way to improve customer service[12]. Besides long checkout lines, two of 

the largest sources of customer complaints in retail establishments involve pricing problems and a lack of available 

store associates to help locate merchandise or answer questions. Wireless technology can help on both fronts, 

without requiring a retailer to hire additional staff. First, price verification kiosks have become very popular with 

retailers and tech-savvy customers. Promotional sales, mislabeled  erchandise, missing shelf price tags, and returned 

merchandise can make determining an accurate price difficult for customers. If a price verification kiosk is nearby, 
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customers can take the merchandise, scan the barcode tag, and quickly determine the actual price[13]. If a printer is 

attached to the kiosk, customers can print their own advisory price tags as well. While these price tags are not used 

by store personnel at the point of sale, they can be helpful in resolving pricing disputes because the customer can 

verify that the cash register records the same price the customer expected to be charged. Wireless technology assists 

in placing price verification kiosks because it eliminates the need for cables and makes the kiosks mobile. If a large 

sale is taking place in one department, it may be advantageous to place a larger number of kiosks in that department. 

These kiosks can then be moved to another department when the need shifts. This would be impossible if cables 

needed to be run each time. 

 

Another area where wireless can improve the customer experience is in obtaining assistance with merchandise or 

other questions. Self-help kiosks can be easily placed around a store giving customers touch-screen access to store 

directories, inventory information for all nearby stores in a chain, current sales, and product information. Some 

retailers have augmented these self-help kiosks with a “get help” button. When pressed, the system alerts nearby 

store associates carrying Personal Digital Assistants (PDAs) that are voice-enabled. A store associate may respond 

either by voice or through pre-defined text messages such as, “I’m helping a customer now but will be there in 

approximately two minutes.” Such kiosks often can let customers find their own answers to questions, and eliminate 

the need for a customer to walk around the store trying to locate associates. 

ICT Challenges 

 

As a consumer-facing industry, the retail sector is, more than most, impacted by the consumerisation of IT, the rise 

and rise of mobile & ICT technologies, and of course, the internet. It’s easy, sometimes, to forget to discuss this 

latter point. The internet is clearly now such an integral part of most of our work (and leisure) lives, we can forget to 

consider the challenges it is still creating. Retail must now battle with the transition to etail, and all the fresh design, 

technology and logistic challenges that brings. Again as a consumer-facing industry, customer contact is a central 

concern for connected retailers – and these days that means far more than a simple call center. ‘Always-on’ social 

media platforms, online forums and smartphones have helped usher in what Avaya has described as the ‘new age of 

customer experience’ – retailers must respond to this and maximize new kinds of customer engagement in order to 

stay ahead of their competitors. 

 

Retailers are increasingly aiming to seize competitive advantage by providing a customer experience that surpasses 

their rivals. Driven by the knowledge that consumers are now more likely to shift allegiance if their needs aren’t 

being met, brands wish to nurture loyalty through the experience they offer. Factors that make up an outstanding 

customer experience include consistent delivery across all channels, an attentive and responsive customer service 

function, and an experience that reflects the values promoted by the retailer. As a result of the implementation of the 

ICT in the retail industry, the personalized shopping and the trust of the customers on the shopping place is lost.  

http://www.intrinsic.co.uk/challenges/consumerisation/
http://www.avaya.com/blogs/archives/2012/02/retail-and-the-new-age-of-customer-experience.html
http://www.avaya.com/blogs/archives/2012/02/retail-and-the-new-age-of-customer-experience.html
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There will be no personal touch with the customers possible and the customer service become very mechanical 

without the personal touch.  

 

Since the omni-channel has been introduced as part of the ICT introduction in the retail industry, the retailers must 

stop defining the experience they offer in terms of the customer’s initial choice of channel. Connected consumers 

are likely to find this approach frustrating and will quickly move on in search of a more seamless experience.  

Another challenge is the coordination of the employees in the retail industry.   

 

Since the organization is always targeting the customers’ satisfaction using the ICT, they should not ignore the 

preference of the employees[14].  The connected employees should be well maintained so that there will be no  

Findings 

 

From the above discussion it is clear that the ICT has become an integral part of the retail industry and it cannot be 

isolated from this industry anymore.  The customers are increasing their demand in terms of the facilities they get 

from the ICT based solution provided by the retailers.  The customers are having various options for their shopping 

as ICT has provided the internet facilities to choose their destination for the shopping and even the choice of 

products.  The usage of ICT in the retail industry also increases the competition in the market.   

 

The ICT is available for most of the retail companies and they are all good in implementing and providing the 

increased support for the customers.  This enables a very healthy competition in the retail market and as a result the 

consumers are getting better prices for their choices.  Additionally, the brand based product demand is also 

compromised by the usage of ICT in the retail industry, since the customers are able to compare their choices based 

on their product choice.  Thus the competitions among the brands are also intense, benefiting the customers once 

again.   

 

Industry Activities GDP % Change 

2010-11 

GDP % Change 201 

11-12 

Petroleum - 2.4 4.4 

Non Petroleum - 3.3 5.8 

Agriculture and 

Fishing 

- -0.5 9.2 

Services Wholesale and 

Retail 

7.5 13 

Hotels and 

Restaurants 

0.9 8.1 

Transport , Storage 

& Communication 

7.1 10.2 

Real Estate 6.6 7.8 

Public 17.5 8.5 
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Administration 

Education 1.6 0.6 

Health 3.7 2.1 

 

*Source : Annual Report 2014 (Central Bank of Oman) 

From  the above statistics shows that Oman retail industry is growing fast and ICT intervention and transforming 

like upgrading from  Bar code to RFID , M-retailing, Automated Warehousing Systems, Automated customer 

support systems definitely further accelerate the Oman retail industry growth. 

Conclusion 

The industry develops while there is a good competition and the customers are also getting an increased satisfaction 

and memorable experience.  In the retail industry, the customers are getting more and more benefits due to the 

introduction of ICT and the competition is also heavy.  Due to the large potential in the industry, there are more 

players are coming but the usage of ICT is directly proportional to the level of investment made in the retail stores.  

There are benefits and challenges distributed across in the retail industry as an impact of ICT usage.  
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Abstract 

 

In the World Wide Web, the importance of information technology in tourism have been increased over the past 

years. Due to the use of Information and Communication Technologies (ICT's) tourism, the emergence of e-Tourism 

is a natural consequence[1]. This paper identifies various technology interventions and its usages  in e-tourism 

within the context of Oman tourism for enhanced tourist experiences. The e-Tourism in the Internet allows all 

stakeholders tourism (hotel, guests, official agencies related tourism, travel agents, etc.) that make value chains. The 

importance and necessity of the use of Electronic Commerce in the tourism industry helps to improve traditional 

operations performed in businesses[2]. This means rapid communications, global accessibility and minimum costs 

for new businesses that choose to operate online. Some distinctive features of e-Tourism, in the contrast with 

traditional markets, are the speed by which the information may be provided and the ability to be globally 

accessible[3]. 

1. Introduction 

 

Tourism is the leading market in B2C commerce. Information technology (IT) has revolutionized the business 

landscape in the world and the tourism industry is no exception. IT has changed the hotel industry, restaurants and 

travel services and now plays a key role in the rules governing the business world and the way to approach 

customers. The advantages of IT in terms of increasing competitiveness, reducing errors and creating new 

functionalities are unquestionable in all sectors, including tourism[4]. 

 

With IT has made great benefits like better understand the needs of customers, provide better service delivery, reach 

more customers and optimize their resources making more efficient. The most relevant cases of application of IT in 

tourism are the online booking systems, online services sales. It conclude that well implemented information 

technologies translate into a better interaction between hotels, restaurants, travel agencies and airlines with 

customers, achieving benefits for all. 
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With the help of information technology tourism industry has made great benefits such as improving business 

operations, better meet the needs of customers, provide better service delivery, reach more customers and new 

markets and optimize their resources making more efficient. 

2. Oman Tourism Scenarios 

 

Oman natural potential and stunning, is well worth a visit and viewing natural sites in the Sultanate of Oman with 

tourist attractions are found in all provinces and regions, a variety of sea water stretching beaches clean and 

attractive[5][6].  

 

Salalah: 

The most prominent tourist areas in Oman, as transformed during the autumn of each year from June to September 

to resort beauty and magnificence, the nice climate. In Dhofar, the numbers of tourists are increasing from Oman 

and Gulf Arabs and foreigners in every year. 

 

Jabal Akhdar 

It is one of green Mountain diversity of agricultural such as fruit products, flowers, including (pomegranates, 

peaches, apricots, almonds, walnuts and roses), which cannot grow anywhere else in the Arab Gulf, except in  Gabal 

AL-akhdar as a result of the outstanding weather enjoyed by the region, which is the region’s top in the Sultanate of 

Oman.  

 

Jabal Shams 

 

Mount sun is actually in the state of red top mountain in the Sultanate where height of up to (12 thousand feet) and 

the mountain is steep escarpment is moving towards the north and descended in the edges toward the vertical. the 

tourists in the hot summer months to enjoy and recreation for some time away from the high heat of the sun, and 

given the low number who inhabit this mountain is characterized by calm away from the noise of the cities, 

providing in many its branches and high places for camping and rest they find a lot of tourists from fans camping in 

the mountains and natural areas. 

3. ICT Infrastructure Usages 

 

The IT infrastructure is called “Information Technology Infrastructure”. It refers to the software, hardware and 

network resources.  

- Kiosk: 
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The tourists can use the Kiosk for searching the facilities and all the information of the tourism place and the 

interactive kiosk is the best automation solution services 24 hrs a day, with the use of the best modern interactive 

applications, a kiosk becomes an intelligent channel service tourist when and where they need it, with lower 

operating costs, easy access, capacity monitoring and statistical measurement of an innovative and more sustainable 

and resilient manner, making it an excellent investment in the medium and long term.  

- iPad and mobiles: 

On iPods’ the tourist can use the apps for traveling with an iPad or apps to navigate with GPS. But there are also 

applications that tour guides are very convenient for traveling at home or abroad that having in the mobiles and iPad. 

A tour guide on iPad and mobiles are very convenient for travelers because it allows consulting offline maps and 

finding places of tourist interests and attractions. 

 

- Software: 

The software’s are developed for tourism, for large events and perfect as a tour guide in your town. 

Tourism software lets the tourist set up with a private control panel information in real time, creating tourist routes, 

configure tourist attractions, monuments, restaurants, nightclubs, hotels, shops, Video Content, photos and audios. 

4. Oman e-Tourism enhancement  

Following ICT  implementation can further help the tourists there by enhance the Oman tourism e-facilities. 

4.1 Audio guidance  

The audio guide can allow tourists to visit the tourist place[7]. It can be a support medium that allows autonomous 

Visit: audio commentaries, interviews, narratives, illustrative sounds and atmosphere, music. The audio guide can be 

a history of companion media: it enriches the visit to a place to be discovered. This can be a good way to increase 

the number of the tourist and Since the organization is always targeting the customers’ satisfaction using the ICT, 

they should not ignore the preference of the employees.  The connected employees should be well maintained so that 

there will be no high objectives for the tourist place.  

 

Audio guidance can be implemented by various methods. One of the  solution is to download the MP3 file from the 

internet. Just go to the website of the museum or the municipality concerned, load them on the MP3 player and then 

the tourist can walk well and visit with its own guide. MP3 players and mobile phones are mass equipment. The 

tourist place can offer MP3 players to its visitors.  

 

4.2 Mobile guidance  

To add some facilities to E-tourism, it can be added some applications in the app stores where the tourist can 

download them in their mobile and it can help them to guide them to every tourist place[8]  in Oman,  so this can be 

a benefit for the tourists and they can use the application easily 

 

4.3 Web TV:  
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Is a device that can connects to a conventional TV and in most cases has a wireless keyboard. It connects to your 

output or some other communications network, allowing access to the Internet through television. 

 

4.4 Interactive Television (iDTV): 

 Interactive television is the sum of the Internet and television broadcasts. This system like Web TV consists of a 

device connected to the TV and an exit to the Internet, either by telephone or other means of connection, but unlike 

WebTV it is not designed to surf the net, but to present interactive content directly to the television. The basic idea is 

to present programs about tourist destinations in conventional manner with the difference that the user can surf 

destinations or activities that interest you most. Thus the program will be customized according to user interests, 

besides allowing the direct purchase of packages and reservations.  

 

4.5 Tourist Portal: 

 Internet system that concentrates and organizes information resources related to this activity; eventually offers the 

opportunity to book and / or purchase products and services. They are an application of the concept consumer 

business. 

Conclusions 

 

The advantages of e-tourism go beyond simple positioning or improvement thereof, relate to the increased 

competitiveness and the opportunity to create a strategy for development and improvement continued, establishing 

tourism as a sustainable economic activity and sustainable for society. Implementation of state-of-the-art ICT 

infrastructure further enhances the tourist experiences thereby helps the vertical growth of Oman tourism sectors. 

Tourism is characteristic for its cultural diversity and universal value, features that can be magnify through proper 

use of technological tools that will provide to various destinations and their organizations, an efficient way of 

manage their business relationships.  
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Abstract 

Clients can reach the databases via the Internet, through the provider of cloud database service. The cloud service 

provider will help clients to implement them cloud database that by providing them the powerful and secure 

resources such as software and hardware. Many of the organizations in the world is start to use the cloud 

computing to access to their data via cloud database services. According to KPMG survey the cloud Service help 

the organizations to improve them the business performance 73% and reduce the costs 70%. This survey indicates 

that cloud computing helps to save costs and accelerate business performance and that a lot of companies are 

starting to looking for this kind of database service. 

It is expected that a lot of organizations in the world will depend on the cloud database to store them huge data. 

Because of that the cloud services providers are must be increase the performance of the services provided by 

databases. And also must develop data access methods in cloud databases so that the data should be available to 

clients when they need it and it must be reduce the operating costs. 
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1. Introduction 

 

1.1. Cloud Database Structure: 

Cloud databases is somewhat complex because of its structure that which are contains many data centers spread 

over several different geographical spots. Many of the nodes are distributed in the data centers in different spots of 

the world to cover the query services from clients. There are a lot of methods to access to data in cloud database 

even if it is have the complex structure. Client can access to cloud services by using mobile phone, laptop, i pad 

and PC, all that through internet. one of things that facilitate clients to accessing to cloud database that each node 

has a path to the data stored in other node [8].  
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1.2. Providers of Cloud Database as a Service: 

 

There are many companies providing database as a service, such as Amazon and Microsoft. Amazon offering the 

Relational Database Service and Microsoft offering Azure SQL Database Web & Business product. There are 

many variations in the databases services provided by these companies that depending to the services, quality and 

security level. Many different parameters and standards can be relied upon to select the best cloud database 

services for organizations. 

 

2. Criteria of Choosing Best Database as Service: 

The selection of database services is not depends only on the services which provided by the database services 

providers but It can rely on the requirements of the organizations. There are a lot of criteria that can guide us to 

select the best database services for the organizations. 
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(Oracle, 2015) 

 

2.1. Data sizing 

Data sizing in database is how many capacity the database has to store data. Each DBaaS provider offering 

different storing size for database. Data sizing is an essential requirement for organizations who have database 

system. organizations need to be ensure about the data size that which will be saved in its database. The good 

example for that is the Relational Database Service from Amazon which is allows the customer to store 

approximately three terabytes of data in each database  [1] and other DBaaS provider such as Azure SQL database 

is allows the customer to store only five hundred gigabytes of data in each database [3]. 

2.2. Portability 

The database must be available for users at any time. But at the current time and with the current techniques it is 

difficult to do this thing because it needs a lot of money. Some organizations consider to the additional complexity 

and high cost to create this kind of databases, so they decided not to do so and leave the business at risk and some 

of them they looking to an emergency plan if some things happen with service provider and they want to reduce 

the risk. This can resolved by using cloud service from other service provider, therefore the service will be 

available to users at any time even if there is an emergency case. 

 

2.3. Transaction Capabilities 

One of the most important feature of the cloud database is transaction capabilities. Transaction capabilities is 

important for organizations which they want to ensure them transaction is success or not, especially in financial 

transactions. In this case the read and write processes are must be completed to ensure the transaction is success. 

This type of transaction is called ACID (Atomicity, Consistency, Isolation, Durability). If the organization do not 

need this kind of transaction it can use non ACID which may make transaction is faster [8]. 

2.4. Configurability 

database service providers are responsible for the configuration and managing of cloud databases [6]. In this way 

the organizations do not need to database administrator to supervise and configure the database system, this will 

lead to a reduction of expenses on the database service. According to thesalary of database administrator is very 

high and costly for organizations [5]. 

 

3. Having The Certifications And Accreditations 

Organizations should choose cloud database service providers carefully that which have got certifications and 

accreditations from a trusted source. The organizations can be reduce the emergency cases and risks by get the 
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services from certified services providers. One of the most important certifications is Federal Information Security 

Management Act [2] The organization can trust the cloud service providers who have this type of certifications. 

 

3.1. Data Integrity, Security and Storage Location 

The enterprises database systems are must be secure. According to (Dhillon, 2000: 1) data is one of the precious 

assets for organizations. The database security functions should be placed during the development stage and when 

the systems are running, that to ensure there are no threats which may affect the data integrity. Also the security 

processes depends to some method like encryption and the location of storage data (Hacigumus, 2002). The data 

can be stored in many locations in different data centers. 

 

4. The Challenges Which Facing Cloud Database: 

The organizations are facing certain challenges when they want to implement cloud database. However, these 

challenges does not stopped the organizations from implementing the cloud databases and the demand for this type 

of services are increasing. Here are some of the challenges faced by cloud databases. 

 

4.1. Internet Speed 

One of the obstacles faced by cloud databases is the speed of the Internet. In most cases, the internal networks of 

organizations speed is faster than the speed of the Internet and this directly affects the data transfer speed and 

limits the performance of cloud database (Robin Bloor, 2011: 2). Internet providers in some countries in the world 

they do not provide high speed internet line to their customers and if they provide the high speed internet line that 

it will be very expensive. In this case the organizations will lose the motive to implement the cloud database 

technology because of high cost. 

 

4.2. Flexible Scalability 

Good cloud database has the capability to deal with any type of workload. However, some cloud databases has 

some problems of increased workload and therefore that will affect the performance of the service and speed of 

response. When the workload is increased the database should be able to scale out from that load that will help to 

increase the performance and speed of response. 

 

4.3. Privacy 

The existence of privacy in cloud databases is important because of the data and information that it stores. 

Currently the availability of privacy is difficult to implement because of the difficulty of preventing hackers from 

accessing to networks and databases [3]. And providers of cloud database should be protected the records of its 

contractors. Database service provider should be encryption the data that is stored to avoid reading their content in 

the case of illegal access to it. 

 

5. Advantages of Applying Cloud Database: 

Cloud databases have given quantum leap in the IT industry in terms of reducing the cost of creating and 

maintaining data centres. Cloud databases have become an important part in the information technology world and 

a lot of organizations are rely on this technology mainly in dealing with databases technology. There are many 

advantages offered by providers of cloud database services, which in turn reducing a lot of costs. If organizations 

do not use this kind of cloud services, they need to invest a lot of money to build and manage data centers. For 

example, the excellent management of data centers need a lot of experienced employee and this will cost 

organizations a lot of money to pay these employees' salaries. Below are some of advantages of using cloud 

database systems.Reducing costs is other advantage of using this type of services. The organizations by getting 

cloud database services from cloud database providers, they will reduce their invest money to build and setting 

new data centers. And also they will reduce their costs of salaries of IT staffs and reduce their costs in buying new 

software's which are use it to support their database (Robert Half, 2015). 

5.1. Shopping online is one of the features provided by the cloud database services, because the companies 



Mustafa 

 

sell its products via the Internet by using this kind of technology. The existence of databases in the cloud 

computing is helped to reduce the time and a lot of effort and provide the quickest way to reach the consumer. The 

employees in organizations are needed to install different software to access to databases, but because of this 

technology the access to databases is became quick and easy. 

5.2. In the case of the need for some changes in the database, the DBaaS provider does this change without 

affecting the performance of the service. This removes the tension of the customers and relaxes their mind from 

thinking about the occurrence of any problem as a result of this change. 

5.3. Cloud computing has given the customers many ways to have access to database in anytime and 

anywhere. This makes cloud database as a very useful technology. 

5.4. Cloud database offering many other benefits such as providing the huge storage size for organizations 

data and make it available for an authorized customers in anytime and anywhere. 

 

 
 

6. Disadvantages of Cloud Database: 

6.1. Providing security and data integrity is the biggest problem for the DBaaS providers. 

6.2. If there are a lot of transferring data between databases, that may it will be costly for organizations and 

they will paying for cloud services providers more than what they expected. 

6.3. The existence of data and information in the hands of people who are not their own like database host 

provider is a serious problem. Data and information are one of the most important things for organizations. The 

information of finance and employees it must be kept secret and it will be very difficult to lose and leaking some of 

information about organizations. This may result in legal action and the organizations may lose their positions or 

will lose a lot of money. 

6.4. Transfer data from DBaaS provider may need to have an extremely fast Internet, especially when the 

customers are trying transfer large amount of data. However if the organizations used the internal databases that 

will transfer data faster than cloud databases. 

6.5. The organizations face some problems when they want to transfer service from a service provider to 

other. The organizations should choose the cloud service provider carefully, because of the diversity of policies 

and standards adopted by cloud technology providers. 

6.6. If there is a problem in internet connection or the server of cloud database provider is down, then it will 

be very difficult to reach the data. But in the internal database the users may have a chance to retrieve data direct 

from servers. 
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Conclusion: 

This report explain the concept of cloud databases as a service and what are the most important advantages and 

why the organizations should be use this type of services. Most of the organizations were started use this kind of 

technology because it offers many advantages such as improved performance of the use of databases and reduce 

the cost of the construction, maintenance and management of databases. Organizations are always looking for 

effective techniques to help them accomplish their business quickly and easily. And the databases services which 

provided by these cloud technologies allow organizations to use their services without problems and without the 

need to spend a lot of money to build and maintain databases. The databases as services are available at any time 

and at anywhere for the users of the cloud databases technology. There are some of disadvantages in this 

technology, but the cloud databases are proven that there are also a several advantages which increase the demand 

for this technology. Cloud databases offer many features and services, the organizations can choose from these 

services based on their requirements. 
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