International Journal of Computer Information Systems and Industrial Management Applications.

ISSN 2150-7988 Volume 10 (2018) pp. 001-007
© MIR Labs, www.mirlabs.net/ijcisim/index.html

Cloud Based Enterprise Global Ontology For
Information Enterprise: A Proposed Framework

Tengku Adil Tengku Izhar!' and Bernady O. Apduhan’

! Faculty of Information Management
Universiti Teknologi MARA, UiTM
Shah Alam, Selangor, Malaysia
tengkuadil4540@salam.uitm.edu.my

2 Faculty of Information Science
Kyushu Sangyo University,
Fukuoka, Japan
boa93dai@gmail.com

Abstract: Big Data in organizations have transformed the way
organizations across industries implement new approach to handle
huge amount of data. Organizations rely to this data to achieve
specific business priorities. The challenge is how to capture this data
to be considered relevant for the specific organization activities
because determining relevant data is a key to deliver information
from massive amounts of data. The aim of this paper is to integrate
external data using an ontology to capture relevant information for
efficient decision-making. In order to achieve this aim, we tackle the
literature to incorporate cloud and ontology to retrieve external data
such as social media and internal data such as organizational data.
The results can lead to some new evaluation methods in big data era
from different perspectives. The outcome will offer an enormous
opportunity to advance the science of data analytics so that future
researchers will have a new understanding on what is needed to
improve their data analysis process. The research benefit nation,
economy and society. The conduct of this survey will ensure the
projects agility in responding to unfolding events, and substantially
enhance its ability to engage in and impact on organizations and
societies.

Keywords: big data, cloud, enterprise, information retrieval,
ontology

1. Introduction

Big data provides significant opportunities for enterprises to
impact a wide range of business processes in organizations
[1-4]. Although there are many studies conducted on Big Data
in the context of the organizations [2, 5-7], there is still little
debate these days on the role and importance of big data for
efficient decision-making [7-9]. Companies like Google,
eBay, LinkedIn, and Facebook were built around big data
from the beginning [8]. There is yet no consensus on how best
to incorporate big data in organizations and how the process
of incorporating big data can identify the relevance of data to
assist in decision-making process. The emergence of big data
has led to a profound transformation on how organizations
store, manage and analyze their data. Increased access to
large-scale data enables an organization to capture relevant
data, which can assist in their decision-making process [1]. It

is now possible to manage the volume, velocity and variety of
data using the tools and software, so the focus in this research
is to shift towards how we can use analyses to find extra value
from this data analysis. This will make significant
achievement that provides an important innovation in research
methods in big data era to trace how data flows across
organizations. Furthermore, it will educate organizations on
how to analyze data to support their decision-making process.

Even though data scientists are trained to analyze data, but
with the huge volume of data generated everyday makes it
harder to identify which data is relevant to the organization’s
specific activity. As a result, it poses an issue on how to
effectively utilize this data to support decision-making
processes [1, 10-14]. Big data will be important to business
organizations because more data can create more accurate
analysis which can in turn lead to more confident
decision-making. Taking advantage of big data opportunities
is a challenge for organizations [2]. In order to ensure the
effectiveness of the data, organizations need to store the data
reliably across a number of databases. Once the data is
distributed, and when the needs arise, the organization must
find a way to extract the data again, identify which data is
needed, assemble it and analyze it. The challenge now is how
to capture relevant data from this massive amount of data,
which can deliver values to the organization’s specific
activities. The real issue is not how the organizations will
acquire the huge volume of data, but how they can harness the
value of this data that counts [8]. Data is critical for the
survival and growth of organizations and people. The
challenges for domain experts are now less about managing
activities that collect, store and disseminate data. There is
greater focus on managing activities that make changes in
patterns of behaviour of customers, people, and organizations,
and information that leads to changes in the way organization
use data to engage in knowledge focused activities.

The aim of this research is to develop a framework that
underpins a seamless integration of organizational data and
heterogeneous external data pertinent to the organization’s
focus area. In this era of big data science, it is critical for
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organizations and businesses to be able to embrace this new
facility and to accurately integrate the knowledge-bases from
multiple sources into the organizational information
repository. The availability of a mechanism that allows
seamless consolidation of knowledge from external sources
will enrich the capability of the organization to make accurate
decision-making. These heterogeneous external sources are
growing very significantly in the last few years, especially due
to the availability of wireless and mobile technologies,
crowd-sourcing facilities, Internet of Things and sensor
networks, as well as social media and web data. All these
technologies generate huge amount of data and together they
can be extracted to generate values to the organization and to
establish situational awareness of the community or market
trends.

II. Literature Review

Organizations have at their disposal a large volume of data
with a wide variety of types [15-24]. Technology-driven
organizations want to capture process and analyze this data at
a fast velocity for efficient decision-making to support their
operations and their business processes [2, 5-7]. As much as
data volume and variety increases and as faster analytic
results are needed, more demanding is for data architecture.
This data architecture should enable collecting, storing, and
analyzing big data [3]. Many companies such as Amazon,
Google and Microsoft accelerate their paces in developing
cloud-computing systems and enhancing their services to
cater for a wide variety of users [4].

The bulk of existing academic literature on social media has
been published in just the last few years and has focused on
the social processes of social media and its effects in areas
such as marketing, politics, health communication, and
education [25]. Social media platform such as Twitter has
stormed onto the social media scene not only as an individual
communication device but also as an information
dissemination platform [26]. People on social media express
opinions on different topics [27]. There are few studies
performing external data competitive analysis on the leading
companies in an industry in a systemic way [28]. External
data can help decision makers to ensure efficient solutions to
the problems raised [27]. However, the trustworthiness of this
data is often questionable due to the huge amount of data
created. For example, social media has now become an
important medium of communication and interaction tools for
social networks [29]. Social media is also important for
business platform that can influence the corporative
environment [30-32]. Social networks involve agents in
creating and processing information for knowledge network
[33]. At the same time, the role that causality can play in
social network analysis is unclear [34]. Therefore, it is
important to examine the flow of information share on social
media and to retrieve relevant information from large amount
of it. While most people take such technologies for granted,
our understanding about external data such as social media,
mobile data and sensor data are very limited [35]. Most
existing studies on this topic remain descriptive, focusing on
what people do with it [35, 36]. Despite the abundant research
on IT adoption in general, our understanding about the
effectiveness of analyzing external data is still at the early
stage. Moreover, the uniqueness of this data from the other IT
applications may require for information entrepreneur to
further their theoretical extension.
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A. Cloud for Information Enterprise

Progress of research efforts in a novel technology is
contingent on having a rigorous organization of its knowledge
domain and a comprehensive understanding of all the relevant
components of cloud technology and their relationships
[37-40]. Study by Youseff et al. [37] showed that cloud
computing is one contemporary technology in which the
research community has recently embarked. The technology
would enable the organization to design more efficient portals
and gateways for analyzing their data and facilitate the
adoption of this novel computing approach in scientific
environments. For example, cloud storage architecture based
on ontology can store and retrieve files in the cloud based on
its content [38].

Cloud computing requires scalable and cooperative sharing
the resources in various organizations by dynamic configuring
a virtual organization according to user’s requirements. Study
by Yoo et al. [39] showed that ontology-based representation
of cloud computing environment would be able to
conceptualize common attributes among cloud resources.

Retrieving data from a well organized database is requested
to be familiar with its schema, structure, and architecture. An
effective approach to retrieve desired information or to extract
useful data is an important issue in the emerging cloud [40].
For example, in the mobile cloud environment, the
information retrieval system based on the P2P is very
important. In case of an information search that is not
consistent with the meta profile in the data distribution
technique, the reliability of the searched data cannot be
assured [41]. According to Surachai & Banditwattanawong
[42], there is usually several cloud computing platforms with
different features being deployed in the same or different
organizations in a multi-cloud environment. This leads to the
need to interoperate between different cloud platforms to
capture data from large databases.

Table 1. Summary of the previous studies on cloud.

Authors Onto | Information | Information | External
-log retrieval Enterprise data
y

Chang et al. [40] No Yes No No

Golovchinsky et No Yes Yes No

al. [43]

Surachai & Yes No Yes No

Banditwattanawon

g[42]

McFedries [44] No Yes No No

Yoo et al. [39] Yes No No No

Chow et al. [45] No Yes Yes No

Cloud concept is still changing as a large pool of easily usable
and accessible virtualized resources. These resources can be
dynamically for an optimum resource utilization [46]. For
example, McFedries [44] described data center as the basic
unit of cloud. It offers huge amounts of computing power and
storage by using spare resources, which relate to the concept
of massive data scalability [47]. Most of ongoing works are
aiming at developing the techniques and constructing cloud
platforms, such as Amazon, Google AppEngine and
Microsoft Azure [48]. Massive data in data center of cloud
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platform can provide benefits to the cloud provider and
consumer in retrieving information among business, medical
information, and cooperative information retrieval platform
[43, 45]. Table 1 shows limited study on cloud that focus on
retrieving information from external data. In contrast to our
study, we develop ontology on cloud for information retrieval.
Based on our observation only Surachai &
Banditwattanawong [42] and Yoo et al. [39] incorporate
ontology and cloud.

B. Ontology for Information Enterprise

Most of the recent studies on ontology focus on system
ontology [49-51] and enterprise ontology [52-57]. Some
studies include both system ontology and enterprise ontology
[58-60] while some studies focus on organizational ontology.
In Rao et al. [61], the authors discussed ontology as
representing organizational knowledge which provides the
means by which to understand the relationships between the
organizational goals, sub-goals, business processes, tasks,
sub-tasks, resources and decision makers. In this study, the
development of ontology is based on knowledge mapping
within the enterprise modelling and the author identifies the
flow of knowledge within the organization.

On the other hand, Sharma & Osei-Bryson [62] presented
an organization-ontology-based framework that not only
incorporates the applicable tools and techniques, it also
provides the ability to present the output of activities in a form
that allows for at least their semi-automated integration with
activities of this phase and succeeding phases. However, the
authors look at the data mining methodology that is associated
with business understanding (BU). This study was followed
up by Rao et al. [63], who proposed an approach by building
an ontology and a set of corresponding competency questions
for the information technology (IT) infrastructure domain.
The authors also emphasized that a formal set of ontologies
must have a set of formal axioms that provide the basis of the
ontology’s deductive capability. Mansingh et al. [64]
proposed an ontology-driven methodology for extracting
different knowledge items and representing them as
knowledge maps.

Kang et al. [54] deliberated on enterprise architectures (EA)
as an approach to address the problems between humans or
between systems or between humans and systems. In order to
solve this problem, the authors developed an ontology based
on enterprise architecture. Kang et al. [55] also developed a
business enterprise ontology and identified the lack of
semantics which causes communication problems between
humans or between systems or between humans and systems.
The authors used a fact-based ontology as a conceptual
modelling method to cope with the dynamically changing
business environment.

These days, the activities of enterprises are continuously
globalized and the business environment is changing rapidly
and becoming more complex [52]. In response to the changing
business environment, it is important to develop new business
models and business processes. Kang et al. [54] developed an
ontology based on enterprise modelling to maintain
competitiveness by accommodating changes in the business
environment quickly and flexibly. However, Kang, Lee &
Choi [54] and Kang, Lee & Kim [55] focused on system
development based on ontology. Even though these studies
are based on an ontology model, the authors do not emphasize

any relationship between the internal data and external data in
their model.

Another example of enterprise ontology was proposed by
O’Leary [57], who provided an alternative, theory-based
approach for generating an enterprise ontology using activity
theory. The author compares previously proposed enterprise
ontologies such as Architecture of Integrated Information
Systems (ARIS), Resources, Events, Agents (REA), Toronto
Virtual Enterprise (TOVE) and Enterprise Ontology. The
author suggests that rather than there being a single
centralized organizational ontology, there are multiple partial
organizational ontologies scattered among firms.

Jimeno-Yepes et al. [50] studied ontology refinement to
improve information retrieval. The authors studied the
ontology and terminological resources which have appeared
in information retrieval (IR) either to provide query expansion
terms, to perform semantic indexing of documents or to assist
in the better organization of retrieved documents. However,
this ontology is usually not optimal for IR tasks. Han & Park
[58] studied an enterprise ontology where knowledge is
treated as a critical driving force for attaining the
organization’s performance goals which is important for
decision-making. They proposed a knowledge framework
model and an enterprise ontology for the process-centered
organizational structure. Huang & Dao [59] focused on the
usage of ontology to integrate the knowledge between
different domains to improve business processes. The authors
believe that organizations are becoming more knowledge
intensive, and the integration of various types of knowledge
becomes a challenge. Based on this study, an ontology-based
workflow is developed to accumulate knowledge in on-going
processes and can provide help in complex workflow systems
and optimization. Table 2 shows that there is no study focus
on cloud that integrates ontology to retrieve information. In
this study, we propose ontology on cloud to store and retrieve
information from external sources such as social media and
mobile data.

Table 2. Summary of the previous studies on ontology.

C. Information Retrieval for Enterprise

Authors Cloud | Information | Information | External
retrieval Enterprise data

Rao et al. [61], No No No No
Huang & Dao [59] No No Yes No
Jimeno-Yepes et al. No Yes No No
[50]

Sharma & Osei-Bryson No No No No
[62]

Mansingh et al. [64] No No No No
Han & Park [58] No No Yes No
O’Leary [57] No Yes Yes No

There are many information retrieval projects have been
proposed [65-70]. Most of the studies show that information
retrieval exploiting social media in big data era [29, 33, 35].
Retrieving information is requested to be familiar with its
schema, structure, and architecture of social media. However,
it is against the concept and characteristics of cloud platforms
[40].




In addition, ontology is one of most widely applied
approach in enabling system intelligence and improving the
automation ability of system by obtaining system semantics,
which allow retrieving information can be applied [71-75].

Even though there are studies focuses on cloud and
ontology development for managing organizational data and
information [33, 39, 40, 42, 43], there is still lack of evidence
focuses on the development of ontology to retrieve
organizational internal data and external data for efficient
decision-making. Table 3 shows that most of the study
focuses on cloud and ontology. However, there is still no
study that annotates the retrieving process between internal
data and external data. In contrast to our research, we integrate
cloud and ontology to retrieve data for relevant information.

Table. 3 Summary of the previous studies on information retrieval.

Authors Cloud | Ontology | Information External
Enterprise data
(e.g. social
media,
mobile data
etc)
Chang et al. [40] Yes No No No
Golovchinsky et al. Yes No Yes No
[43]
Surachi & Yes Yes Yes No
Banditwattanawong
[42]
Roth & Cointet [33] No Yes Yes No
Martino [74] No Yes No No

In contrast to our study, the main complexity of establishing
the proposed mentioned framework lies on the heterogeneity
of the data and information sources. In addition, they all have
different nature in terms of volume and velocity (e.g. sensor
data and social media data may be large amount of streaming
data, other data sets may be less dynamic), spatial relativity
aspect (e.g. mobile data may have inherent spatial/GPS
knowledge that can be extracted), and quality aspects (e.g.
crowd-source data may be less reliable), etc.

Analyzing large more complex problem entails using large
databases. The framework in this area is designed to make
these databases easy to access and to enable domain experts to
work easily with the databases. For example, assisting domain
experts to retrieve data in a variety of ways or to display data
graphically. In order to solve the problems mentioned above,
we propose an ontology-based cloud framework to
dynamically and fully automatically generate external data for
retrieving desired information on cloud platforms. The
framework can assist organizations to automatically generate
external data for retrieving desired information spread over
cloud platforms to fulfill the requirement of domain experts.

III. Proposed Framework

The proposed framework aims to resolve the issue in
identifying and evaluating relevant data for better
decision-making that covers the characteristics of good
quality relevant data. In this research, we propose an
Enterprise Global Ontology that can capture the above
concepts of complexity and use as a basis for data integration
processes suitable for efficient correlative decision-making.
This Enterprise Global Ontology will reside on the cloud and
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it will initially contain the local organizational ontology. We
will develop an incremental approach to extend the ontology
with relevant external knowledge bases by clustering and
annotating the external data to concepts and properties within
the ontology.

This organization Global Ontology will reside on the cloud
and initially contain the local organizational ontology. The
on-premise storage services will house the organizational data
and the different off-premise storage services will house the
external data which we collectively consider the big data. Our
first task is to develop the local organizational ontology to
show the flow of data in the organization. After that, we will
focus to develop the relationship between local ontology and
external data. This local ontology will be extended by
clustering the external data to define the degree of relevance
of the particular data. The organization Global Ontology will
extract knowledge through correlation between local ontology
and external data.

- - On-premise
dentified relevant data but not satisfactory for Internal data
efficient decision-making.
LY N
Domain expert capture single type of
external data, e.g, social media, to Off-premise
augment internal data. However, the External data
P storage capacity limits the satisfactionof | 5 (limited type)
external data types selection. Gll)l.la|"
Ontology

Figure 1a. Productivity BEFORE ‘

On-premise

Internal data
Bon Cloud

Off-premise
heterogeneous
External data on
Clouds (e.g., social
Glohal Ontology - media, mobile data,
onthe Cloud sensor data, etc.

Identified relevant data and sufficiently satisfies
requirements for efficient decision-making.

y Domain expert capture heterogeneous
| external data to augment internal data.
The large cloud storage enable to store
different types of external data.

Figure 1b. Productivity AFTER |

Figure 1. Scenarios with internal data
and external data.

The originality of this research lies in the creation of the Big
Data integration ‘road-map’ in the form of an Enterprise
Global Ontology that contains references to concepts and
properties from external sources relevant to the organization.
This road-map will enable accurate integration of the datasets
for decision-making as it will serve as a meta-data for the
connectivity of the integration process. This approach will
enable the organization to have an overall view of data
connectivity within and outside the organizations, and to
enable the data scientists to harvest interconnected
information for analytics purposes.

A. Application of the Ontology

The ideas of using an ontology and visual structuring in
organization applications were discussed in many works and
now are implemented in many sectors [61, 64, 76-78].
However, much of the research in this field did not receive
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much attention in the literature that incorporate external data
such as social media, mobile data and organizational data for
efficient decision-making. An ontology provides explicit and
formal specifications of knowledge, especially implicit or
hidden knowledge [79]. An ontology make the process to
identify the relevance of data more easily consumable to
address which data from the datasets are more important. The
outcome of this research can establish an analytics of Big Data
structure for the organizations to ensure that analytics
processes are supported by the specific organizational
priorities. The contribution of an ontology is to improve the
creation of model ultimately takes place through different
domain.

In Fig. 2, the Enterprise Global Ontology is built on a cloud
computing environment. The on-premise storage services will
house the organizational data and the different off-premise
storage services will house the external data, which we
consider the Big Data. This Big Data is basically dynamic and
its relation/connectivity to the organizational data needs to be
incrementally and timely updated based on-demand from the
user. Enterprise Global Ontology will contain the local
organizational ontology and it will be extended by clustering
and annotating the relevant external data in a timely manner.
The first focus of this research will be on the development of
the local organizational ontology to show the flow of data in
the organization. After that, we will focus on the relationship
between local ontology and external data. This local ontology
will be extended by clustering the external data to define the
degree of relevance of the particular data. In this research,
Enterprise Global Ontology will extract knowledge through
the correlation between local ontology and external data. In
doing correlation, there are few issues that we want to resolve.
For example, finding the most efficient clustering
methodology to extract external data. Likewise, it is important
to find the best way to link the local organizational ontology
to the matched data, which was derived after clustering the
external data.

Despite the various initiatives model for the evaluation of
organizational process based on ontology [61-64, 80, 81], this
paper focus on the ontology to evaluate organizational data
that relate to the organizational goals [1, 82]. This process
consists of identify whether data is relevant correspond in
achieving the organizational goals. This identification focused
on domain experts and entrepreneurs who contribute in the
decision-making process and responsible to identify to what
extend the organizational goals are achieved. The evaluation
of ontology shows the dependency relationship of the
organizational goals and the dependency relationship of
organizational data that relate to the organizational goals. In
this section, we propose the Organizational Global Ontology
as a model to develop a common understanding between
internal data and external data. It provides the domain experts
and entrepreneurs with knowledge to identify the most

relevant organizational data in relation to organizational goals.

In order to propose the organizational goals ontology, we
combined several structures that were proposed in previous
models [61, 62, 80], adopting these models as a reference
during ontology development. However, the scope of our
organizational goals ontology does not cover all the
organizational processes such as activities, physical resources
and performance.

Fox et al. [80] focused on structuring the link between
organizational structure and behaviour. This is critical for

enterprise model development. However, the authors do not
emphasise any organizational resources such as data and
information because they focus on the roles and activities
within the organization. Meanwhile, Sharma & Osei-Bryson
[62] developed a framework for an organizational ontology in
an effort to increase an understanding of the business.
However, in this study, the authors do not specifically identify
the relationship between organizational resources, such as
data, and the organizational goals. In this model, the authors
adapted the work of Fox et al. [80], where the authors
discussed the physical resources and role of the organizational
model. Recently, Rao et al. [61] developed an organizational
ontology in order to build a knowledge map within the
organization. The structure includes the flow of knowledge
within the organization in the context of knowledge sharing
and knowledge storage. In this model, the authors discussed
the organizational resources, as in Sharma & Osei-Bryson
[62]. Another aspect that is similar to Sharma &
Osei-Bryson’s work is that both models include business
processes. However, Rao et al. [61] discussed business
processes from the organizational goal point of view and
Sharma & Osei-Bryson [62] discussed business processes
from the organizational activity point of view. Most previous
studies focused on organizational structure and performance.
To our knowledge, very few studies have been conducted on
the development of the organizational goals ontology in an
effort to evaluate the relationship between organizational data
and organizational goals.

(Organization) Global Ontology

Annotation

‘ Local organizational ontology External data sources

Organizational
data

Social media  Mobile data

1 !

On-premise Cloud Off-premise Cloud
Storage Services Storage Services

Sensor data

Figure 2. Proposed semantic-based Big Data correlation on
cloud.

B. Organization Global Ontology

Ontology architecture as presented in Fig. 3 consists of
ontology design and ontology application. Ontology design is
a stage where we apply the ontology to identify the goals and
different types of data from external data and internal data
sources. After we identify the data, we develop the
relationship between data and organizational goals.

Ontology application is a stage where we analyse this data
to support decision-making process in relation to the
organizational goals. We come out with the decision-making
process to evaluate the organizational goals achievement. In
this paper, an ontology is applied for big data to:



e Dbe applicable in a wide range of domain.

e successfully develop the dependency relationship
between different types of data.

e successfully develop the dependency relationship
between data and goals.

Identify the goals

Ontology Identify the variables relate to the goals
design

Identify the relationships

Ontology
architecture

Big data (Internal data and External data) J

Ontology
application

Analysis }

Decision-making }

Figure 3. Ontology architecture.

In this paper, Organization Global Ontology focuses on the
organizational goals. Organizational goals are defined as the
most important targets to be achieved in every organization
[1]. Even though the concept of the organizational goals has
been in the existence for some time, modeling the structure of
the organizational goals is much more difficult [1, 82]. For
example, one way to develop a common understanding of the
organizational goals structure is based on an ontology [1]. An
ontology provides explicit and formal specifications of
knowledge, especially implicit or hidden knowledge [79]. An
ontology is considered as an approach to support data sharing
[83]. Therefore, an ontology assists with part of the
integration problem in relation to the organizational goals and
can be used to improve the communication and collaboration
between the decision makers and the users [84].

In Izhar et al [1], organizational goals ontology is
developed based on the work of Rao et al. [61], Sharma &
Osei-Bryson [62] and Fox et al. [80]. Despite many research
efforts and established model for the organizational goals
using an ontology, they have not yet been systematically
applied for decision-making to support the evaluation of the
organizational goals achievement. This is important because
decision-support is one of the main objectives of an ontology
[85]. In this paper, we extend the organizational goals
ontology developed in Izhar et al. [1], in order to develop the
relationship between external data and internal data.

Several structures that were proposed in the previous
models are combined [61, 62, 80] for the organizational goals
ontology in Izhar et al. [1]. These models are adapted as a
reference for the organizational goals ontology. However, the
scope of the proposed organizational goals ontology in this
methodology do not cover all the organizational processes as
discussed in Sharma & Osei-Bryson [62], Fox et al. [80] and
Rao et al. [61].
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Fox et al. [80] focused on structuring the linkage between
organizational structure and behavior. This is critical for
enterprise model development. However, the authors do not
emphasize any organizational resources such as data and
information but they focus on the roles and activities within
the organization. Meanwhile, Sharma & Osei-Bryson [62]
developed a framework for an organizational ontology in an
effort to increase an understanding of the business. However,
the authors do not specifically identify the relationship
between organizational resources, such as data and the
organizational goals. In this model, the authors adapted the
work of Fox et al. [80], where the authors discussed the
physical resources and role of the organizational model.

Recently, Rao et al. [61] developed an organizational
ontology in order to build a knowledge map within the
organization. The structure includes the flow of knowledge
within the organization in the context of knowledge sharing
and knowledge storage. In this model, the authors discussed
the organizational resources, as in Sharma & Osei-Bryson
[62]. Another aspect that is similar to Sharma &
Osei-Bryson’s work is that both models include business
processes. However, Rao et al. [61] discussed business
processes from the organizational goals point of view and
Sharma & Osei-Bryson [62] discussed business processes
from the organizational activity point of view. Most of these
studies focused on the organizational structure and
performance. In Izhar et al. [1], the authors developed the
organizational goals ontology that consists of organizational
goals, sub-goals, and organizational data. They developed the
dependency relationship for the organizational goals and
dependency relationship between organizational data and
organizational goals. However, they evaluate the
organizational goals by identifying the organizational goals
first and then they identify the organizational data that relate
to the organizational goals.

In organizations, it is extremely important for the manager
to have access to the most relevant data in relation to the
organizational goals [1]. Simsek et al. [86] pointed out that
sharing important data and information can provide the
required knowledge to assist successful decision-making. It is
crucial for organizations to create and generate new data and
evaluate it to enhance decision-making. Different ways of
generating new ideas, information and knowledge will help in
terms of decision-making and will enable domain experts and
entrepreneurs to use the most relevant data to successfully
achieve the organizational goals.

Table 4. Scope on organizational goals ontology forinternal
data and external data

Authors Organizational Resources
goals ontology
Organizati  Sub-  Internal External

onal goals  goals Data Data
Fox el al. [80] v v x X
Sharma & v v x x
Osei-Bryson
[62]
Rao et al. [61] v v x x
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Izhar et al. [1] v v v x

IV. Expected outcomes

The expected contribution of the framework will benefit big
data challenges for accurate data analysis. Big data may be as
important to business because more data can lead to more
accurate analyses. More accurate analyses may lead to more
confident decision-making and better decision can mean
greater operational efficiencies in the organization [8].

Big data is a new way of thinking about enterprise data
and how it can drive business value. The amount of data that is
available to businesses is increasing, with social media and
machine-to-machine as just two of the leading sources. The
central role of business services in today’s enterprises, and the
more complex architecture through which they are delivered,
make it important to manage big data solutions from a
business perspective. Business perspective focuses on
business objectives and benefit, and prioritizes resources and
activities according to the needs of the business. In this way,
effective evaluation of the big data can ensure optimal
relevance of data for more effective decision-making to
support the business goals.

Taking advantage of big data opportunities is challenging
for the organizations [2]. Firms and other organizations have
been using large databases and analytics for the last couple of
decades. Transactions are stored in data warehouses and
analyzed with data-mining algorithms to extract insights [5].
In order to ensure the effectiveness of the data, organizations
need to be able to store data reliably across a number of
databases. Once data need to be distributed, organizations
need a way to get it out again and they need to identify which
data is needed, assemble it and analyse it. The challenge is
how to capture this data to be considered relevant for the
specific organization activities because determining relevant
data is a key to delivering value from massive amounts of data
as shown in Fig. 2. The real issue is not how the organizations
acquiring large amount of data but how they do with the data
that counts [8]. The technologies and concepts behind big data
can allow organizations to achieve a variety of objectives.

elevan!
data

Information overload

Big data

(documents, images, videos, social media
etc)

Figure 4. Relevant data from large amounts of data.

Impact on Society — Many workplaces in general creates
huge amount of data. This study will improve the productivity

in terms of knowledge management implication when dealing
with large volume of data. Such workplaces will not only
practice values of managing data, information and knowledge
but also to promote trustworthiness of data and information in
multi-disciplinary background that advocates these values to
the society.

Impact on the Economy — Having an ability to manage data
is crucial ingredient for k-economy that helps to transform a
part of human knowledge to machines by using particular
knowledge technology. This technology will improve
performance in dealing with data, work performance and
efficient decision-making delivery for more competitive and
productive economy. Therefore, having the ability to analyze
data in a timely fashion can ensure the ability to improve
productivity in relation to decision-making. This research is
multi-disciplinary that could find correlation between data in
different domains such as disaster management and people
movements, biology and agriculture sciences, health care and
population, etc.

Impact on the Nation - The results can lead to some new
evaluation methods in big data era from different perspectives.
The outcome will offer an enormous opportunity to advance
the science of data analytics so that future researchers will
have a new understanding on what is needed to improve their
data analysis process. The conduct of this research will ensure
the projects agility in responding to unfolding events, and
substantially enhance its ability to engage in and impact on
societies and nation.

V. Conclusion

The ability to draw correlation and extract knowledge from
relevant internal and external data will provide accurate
situational awareness that supports effective decision-making.
The outcome of this research includes (i) consolidated
decision-making process, (ii) cloud services for data matching
and integration techniques, and (iii) incremental global
ontology expansion. Beside business enterprise, the Global
Ontology concept can also be applied to other areas which are
highly impacted by things that are external to the organization
(environmental conditions, weather, public sentiments, etc.),
such as the agricultural industry, health care systems,
transport industry, animal husbandry, and other industries in
which decision-making is critical.

This research will lead to some experimental results that
can lead to new methods and innovation in analysing data
from different perspectives. The outcome will offer an
enormous opportunity to advance the science of data analysis
so future researchers have new understanding of what is
needed to improve their data analysis process. The presence of
this research ensure the projects agility in responding to
unfolding events, and substantially enhance its ability to
engage in and impact on the development of better analytic
tool to manage large and complex databases.
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