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ABSTRACT

Information technology involves an enormous amount of data sources dispersed over computer networks.
The assortment of data sources and differences of interfaces makes the undertaking of effectively finding
and proficiently getting to data over the network unwieldy. We portray a design for worldwide data
frameworks that are particularly custom-made to address such a condition's difficulties. Our design depends
on introducing a reasonably bound together perspective on the data model to a client, specifying the model's
kind to be utilized by a specific organization reliant upon the accessible assets and the purpose of the model.

INTRODUCTION

Computer applications in the non-conventional techniques have put a necessity on data modeling. Data, in

reality, is frequently obscure, and currently, more exertion is being put in database design. Record keeping is

turning into a significant part of all businesses. In the data society, it has gotten progressively imperative to

keep up and use databases in organizations. All sorts of information going from contacts and email data to a

record of deals and financial data, are stored in data sets. Databases require a data model that alludes to a

theoretical model that puts together consistency requirements of information, depicts information and

information semantics (John et al., 2015). The data model stresses the required information and how it

should be coordinated instead of focusing on what tasks will be performed on information.

Data models through data modeling assist with understanding the information necessities and can be

tailored to address the difficulties in such environments. Data Model bears a resemblance to an architect's

structure plan, which aids with building conceptual models and set a relationship between information items

in information Technology. Data modeling shows the design and relationship within the information. It is

the most critical piece of the data framework prerequisite. The sort of data caught during data modeling

assumes a major role in designing database programs, printed reports, and PC screens. Because of its

capacity to structure and data, data modeling is broadly utilized in businesses (Burbank & Hoberman, 2011).

Analysis and modeling are essential since it empowers organizations to distinguish their necessities and

issues and come up with potential solutions. The data model can be a logical, physical model, or even

conceptual model. The essential objective of utilizing the data model is that:

1) It assures that all data entities needed by the data set are addressed accurately. Flawed reports and
inaccurate outcome production will be prompted by an oversight of information.

2) A data model aids design the dataset at the reasonable, intelligent, and physical levels.

3) It gives a reasonable image of the base information and can be utilized by database engineers to make an
actual data set.

4) Data Model structure aids in characterizing the social tables, essential and unfamiliar keys, and storage
strategies.

5) Itis likewise useful to recognize missing and repetitive data.

6) It makes your IT foundation update and supports cheap and quicker even though the data model's
underlying making is tedious over the long haul.

INFORMATION TECHNOLOGY

The utilization of computers to recover, transmit, store and control information or data is referred to as
Information Technology (IT). IT is often employed inside the business settings rather than entertainment or
individual technologies. IT is regarded as a subset of information and communications innovation (ICT). An
information technology framework (IT framework) is a communications framework, a data framework or, a
computer framework inclusive of all peripheral equipment, software, and hardware ("dictionary of physics,"
n.d.).
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The contributions of this paper include (1) identifying the distinct types of data models, (2) describing the
components of the data model, and (3) the process of developing the data model.

LITERATURE REVIEW
Data Model presents an idea about how the final framework will appear after its total execution. It
characterizes the information components and the connections between the information components. Data
Models are utilized to illustrate how information is stored, associated, accessed, and refreshed in the
database administration framework. Here, we utilize a bunch of symbols and texts to address the data with
the goal that individuals from the association can communicate and get it. The term data model is generally
used for models of individual items, like offices, structures, process plants, etc. In such scenarios, the idea is
particular to an office data model, building data model, plant data model, etc. Such a data model is a mix of
an office model with the information and records about the office (Shipman, 1981).
A data model can sometimes be alluded to as a data structure, particularly in programming languages.
Overseeing vast amounts of structured and unstructured data is an important function of data frameworks.
Data models illustrate the design, control, and integrity parts of the data stored in data management
structures like relational databases (Yan & Ma, 2014). They usually don't show unstructured information, for
instance, word processing documents, email messages, images, computerized audio, and video. Common
utilizations of data models integrate database models, plan data systems, and enable data exchange. A data
modeling language is generally used to demonstrate a data model. A data model includes A structural part,
comprising a bunch of rules as per which databases can be developed. A manipulative part, characterizing
the sorts of activities permitted on the information (this incorporates the tasks utilized for refreshing or
recovering data from the database and changing the database structure) (Borgida et al., 1989). Possibly a
bunch of integrity rules, which guarantees the accuracy of the data. There are three distinct types of data
models, and each one has a particular purpose: Conceptual data models, coherent data models, and physical
data models.
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kMﬂdels

Data
Requirements
"

; Technical

Requirements :
. Physical Data
' Performance Modeli ng

Requirements
L

Create/Update
\ Data

Business Data

A Conceptual Data Model is a coordinated view of connections and ideas on a database. The motivation
behind making a conceptual data model is to build up entities, their characteristics, and relations. Hardly, no
detail is available on the actual database in this data modeling level. Business partners and information
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planners typically create this data model. The three vital inhabitants of the Conceptual Data Model include;
Entity: something certifiable. Attribute: Features of an entity-relationship: Reliance or connection between
two entities. A conceptual data model's qualities include; offering Association-wide inclusion of the
business ideas since this kind of Data Model is planned and produced for a business audience (McCaleb,
1999). This model is established independently of hardware provisions like location data storage capacity or
programming determinations like DBMS seller and innovation. The emphasis is to address information as a
client will see it in this present reality. Conceptual data models referred to as Domain models make a typical
jargon for all partners by setting up fundamental ideas and degrees.

The Logical Data Model is employed to illustrate the design of data components and to set a relationship
between them. The coherent data model supplements extra data to the conceptual data model components
(Kuper & Vardi, 1993). The benefit of using a Logical data model is to give a formation to shape the base
for the Physical Model. However, the displaying structure stays nonexclusive. No essential or optional key
is characterized at this Data Modeling level. Connector details that had been previously set need to be
checked and adjusted before for connections at this level. Attributes of a Logical information model include:
Portrays information needs for a solitary venture yet could synchronize with other logical data models
reliant on the undertaking's been set level. They are independently planned and developed from the DBMS.
Information credits will have datatypes with definite precisions and length. Standardization cycles to the
Models commonly applied till 3NF.

Physical Data Model- a Physical Data Model represents a data set categorical implementation of the
information model. It produces the composition and offers information base deliberation. This is an outcome
of the lavishness of meta-information presented by a Physical Data Model. (Siau, 2001) The physical data
model also helps visualize data set construction by repeating data set segment keys, requirements, lists,
triggers, and other RDBMS highlights. Attributes of a physical data model include: The physical data model
illustrates data requirement for a single application or undertaking; however, it perhaps synchronized with
other actual data models dependent on task scope. Data Models have relationships between tables that tend
to nullability and cardinality of the relationships—yproduced for a particular rendition of a DBMS, location,
data storage, or technology to be utilized in the project. Segments ought to have default esteems, careful
datatypes, and lengths doled out. Crucial and Foreign keys, perceives, records, access profiles, approvals,
and so forth are described.

The significance of this approach is that it permits the three viewpoints to be moderately autonomous of one
another. Capacity innovation can change without influencing either the logical or the conceptual model. For
each situation, the designs should stay predictable with the other model. The table/segment design might not
be quite the same as an immediate interpretation of the entity classes and characteristics; nonetheless, it
should at last complete the calculated element class structure targets. The beginning stages of numerous
product advancement projects underscore a conceptual data model (Troyer et al., 2011). Such a plan can be
detailed into a logical data model. In later stages, this model might be converted into a physical data model.
However, it is likewise conceivable to execute a conceptual model straightforwardly.

After a data model has been utilized to coordinate data components and to normalize how the data
components identify with each other, a database model is utilized to decide in which way the data can be
stored, coordinated, and controlled and the logical design of a database (Itl Education Solutions Limited,
2010). A portion of the Data Models in Database Management System (DBMS) is:
Hierarchical Model- This Model organizes information is coordinated in an inverted tree structure with
lower-level records subordinate to more significant level records. The peak of the tree structure comprises a
solitary hub that doesn't have any parent and is known as the root hub or root record. It then expands into
parent records, with each parent record having numerous child records. However, every child's record can
have just one parent record. Connections framed should be to such an extent that merely one-to-numerous or
coordinated connections exist between parents and children. These databases are utilized for exceptionally
quick, exact reason information stockpiling and recovery. They are used mostly on centralized servers. Found
in enormous inheritance frameworks requiring concentrated high volume exchanges (TPS) banks, insurance
agencies. A hierarchical database stores information as indicated by a set and unbending plan. The best way
to get to information is through the progressive system — which can be exceptionally quick on the off chance
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that you know what you need the data set to do. Various leveled databases are developed for explicit
purposes where the necessities are not expected to change.

MERITS OF HIERARCHICAL MODEL

a) Itis incredibly straightforward and quick to navigate through a tree-like construction.

b) Any adjustment in the parent hub is consequently reflected in the kid hub; thus, the respectability of
information is kept up.

DRAWBACKS OF HIERARCHICAL MODEL

a) Multifaceted connections are not upheld.

b) In the event that there is some unpredictable relationship where a child hub needs to have two parent hub,
then that can't be addressed utilizing this model as it doesn't uphold anything other than one parent of the
child hub.

c) On the off chance that a parent hub is erased, the child hub is consequently erased.

Network Model- This hierarchical model augmentation. Before the relational model, it was the most
popular model. This model is equivalent to the hierarchical model; the solitary contrast is that a record can
have more than one parent. A child record is known as a member in-network database terminology. A
member can be reached through more than one parent, which is called an owner.

FEATURES OF ANETWORK MODEL

a) Capacity to combine more Relationships: there are more connections in this model, so information is
more interrelated. This model can oversee balanced connections just as many-to-numerous connections.

b) Numerous paths: As there are a larger number of connections, multiple ways to a similar record can
exist. This makes information access quick and basic.

c) Circular Linked List: The procedures on the network model are finished with the assistance of the
circular connected rundown. The current position is kept up with the aid of a program, and this position
explores through the records as per the relationship.

ADVANTAGES OF NETWORK MODEL
a) It offers quick access to the data compared to the hierarchical model because it is more associated with
the organization model. There can exist multiple ways to arrive at a specific hub. So the data can be
accessed from numerous points of view.
b) Information integrity is available as there is a parent-child relationship. The child record reflects any
adjustment in the parent record.

DEMERITS OF NETWORK MODEL
As an ever-increasing number of connections should be dealt with, the framework may get intricate. Along
these lines, a client should have nitty-gritty information on the model to work with the model.
a) Any change like updating, cancellation, inclusion is unpredictable.
b) Can only, with significant effort, handle specially appointed solicitations for data.
c) It necessitates that the construction is characterized ahead of time.
d) There are limits to the number of connections that can be made among records.
Entity-Relationship Model - ER Model is a significant level of data model graph. In this model, the real
issue is addressed in the illustrative structure to make it simple for the partners to comprehend. It is
additionally effortless for the engineers to learn the framework by merely taking a gander at the ER outline.
We utilize the ER outline as a visual apparatus to address an ER Model. It has the accompanying three
segments:
a) Entities: Entity is something genuine. It very well may be an individual, place, or even an idea. Model:
Course, Teachers, Building, Students, Department, and so on are a portion of the elements of
a Management System in School.
b) Attributes: This is a real property contained in an entity. These are the qualities of that characteristic.
Model: The element educator has the property like instructor id, compensation, age, etc.
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¢) Relationship: This tells the connection between two attributes. Model: Teacher works for an office.

HIGHLIGHTS OF ER MODEL

a) Graphical Illustration for Better Understanding: It is easy and straightforward to see, so it may be
utilized by the engineers to converse with the partners.

b) ER Diagram: ER graph is utilized as a pictorial instrument for addressing the model.

c) Database Design: This Model encourages the database developers to construct the database and is
generally utilized in the database plan.

ADVANTAGES OF ER MODEL

a) Straightforward: ER Model is not tricky to fabricate conceptually. If the connection between the attributes
and the elements is known, the ER Diagram for the model can be built quickly.

b) Viable Communication Tool: database creators broadly utilize this model for conveying their ideas.

c) Simple Transformation to any Model: Changing the ER model to the table can be handily changed over
the relational model since this model guides skillfully to the relational model. Likewise, other models like
the network model, the hierarchical model can be transformed from this model, and so forth.

DISADVANTAGES OF ER MODEL

a) Industry documentation standard does not exist: There does not exist an industry standard for building up
an ER model. Therefore, one developer may utilize documentation that is not perceived by different
designers.

b) Shrouded data: In the ER model, some data may be covered up or lost. There are chances that a few

subtleties of data may be covered up as it is a significant level view.

4. Object-Oriented Data Model - The present reality issues are more firmly addressed through this data
model. Both the connection and data are available in a solitary construction known as an object in this
model. Audio, video, pictures, and so on can be stored in the database, impractical in the relational model
(although audio and video can be stored in relational data set, it is advised not to store in the relational
database) (Denning & Lunt, 1987). In this model, two or more items are associated through connections.
We utilize this link to relate one item to different articles.

5. Object-Relational Model- It is a blend of both the object-oriented model and the relational model. This
model was worked to fill the gap between the relational model and—aobject-oriented models. Utilizing the
current information types, we can have many progressed highlights like we can make complex
information types as indicated by our necessities. The issue with this model is that it can get intricate and
hard to deal with. Thus, appropriate comprehension of this model is required (Lecluse et al., 1990).

6. Flat Data Model - It is a basic model where the database is addressed as a table comprising lines and
sections. To get to any information, the PC needs to peruse the whole table. This makes the modes
inefficient and slow.

7. Semi-Structured Model- It is a developed type of relational model. In this model, we can't separate
between information and composition model: Web-Based information sources, which we can't separate
between the information and composition of the website. In this model, a few elements may have missing
ascribes while others may have a different quality. This model gives adaptability in storing the
information. It likewise offers adaptability to the ascribes. Model: If we are storing any incentive in any
quality, then that worth can be either nuclear worth or an assortment of qualities.

8. Associative Data Model - is a model where the information is separated into two sections. All that exists
independently is known as an entity, and affiliation is the relationship among the entities. Links and items
are the information isolated into two parts.

a) Item: Items contain the identifier (some numeric worth) and the name.

b) Links: Links comprise the identifier, source, action word, and subject.

9. Context Data Model -This is an assortment of numerous models which comprises of models like
relational model, network models, and so forth. Different kinds of assignments that are unrealistic
utilizing any model alone can be accomplished utilizing this model.
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CONTENT

The Process of Developing a data model

The data model depicts how a unique sort of data should address the client's issue. It is a set of ideas applied
by an association to portray the operation and design of the database. The data structure alludes to
information, relationship, requirements that characterize the database layout (West, 2011). A data model
gives tasks in the database that permit both recovery and update of authoritative information. It is a
theoretical representation of a specific arrangement of an organizational data requirement. A conceptual data
model addresses organizational data, and its purpose is to show the guidelines about the interrelationship and
importance of the data. The data for a business's cycles to improve a significant level data model and its
clarification is obtained through information gathering (Bogorny et al., 2013).

Data modeling offers a powerful technique for structuring and organizing data that manages the database
administration framework. The administration of both enormous unstructured and structured data is done by
the utilization of information technology frameworks. The data model can depict the structured data for
storage in databases. The underlying information about hierarchical data is fundamental for automatic
program generation (Whitten et al., 2004). Typically, it doesn't depict the unstructured data. It documents the
database and records prerequisites for a data framework.

A data model is an incredible specialized device for clients. It can likewise be applied in organizations as a
blueprint for the data framework made at various degrees of subtleties. The incapacity data model goes
about as an extension between the database storing relevant and basic data content to the actual work data.
The blueprint model presents numerous advantages to information technology. It is a model known by not
very many individuals outside the information technology, and it has numerous equals acquainted with
numerous individuals. Perhaps the most well-known blueprint matches are that it interprets exceptionally
confounded and specialized business endeavors into a bunch of visual graphs that effectively comprehend by
the specialists and layman.

Perhaps the main objective of data modeling is to help the developer and user to comprehend the data
necessities. It is compelling in imparting and communicating the necessities of a business. Because of
differences in organizations, data modeling varies fundamentally from one organization to the next. Both the
functional team and technical team apply the data model. The technical group comprises software engineers
and designers, while the functional group comprises the end client and business experts (Simsion & Witt,
2005). The data model is designed by people to give a prerequisite to the group and meet the expectations.
In data modeling, the data component is numeric. An item must be in each line in turn, and the client's
location name is restricted to a specific arrangement of qualities. These realities are basic information in
guaranteeing the information integrity internal database in the information system.

THE TWO TYPES OF DATA MODELING TECHNIQUES ARE
a) Entity Relationship (E-R) Model
b) UML (Unified Modelling Language)

The entity Relationships (E-R) Model illustrates the configuration of a database with the aid of a graph,
which is recognized as Entity Relationship Diagram (ER Diagram). An ER model is a blueprint or design of
a database that can, in the future, be actualized as a database. It is a high-level data model that describes data
components and their relationship to a predefined programming system. The principle segments of the E-R
model are relationship set and entity set. An ER diagram displays the entity sets connections with each other
(Beynon-Davies, 2004). An entity set is a group of comparable elements, and these elements can have
credits. Regarding DBMS, an entity is a table or property of a table in the database. By showing the
association among tables and their qualities, the ER graph shows the total sensible design of a database.
Components of an ER Diagram
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1. Entity may be an article, spot, individual, or an occasion that stores information in the database. In an
entity-relationship outline, a rectangle shape is used to address an entity. An example of an entity is a
manager.

Manager Office

An entity can be described into two kinds:

a) Strong entity: This kind of entity has an essential key characteristic which exceptionally recognizes each
record in a table. It is usually represented by a single rectangle in the ER diagram.

b) Weak entity: This entity doesn't have an essential key quality and relies upon another strong entity
through foreign key traits. A weak entity is usually characterized by a double rectangle in the ER
diagram

2. Attributes: A property in an Entity-Relationship Model depicts the properties or attributes of an entity. It

is addressed by an oval or circle shape in the ER graph. Each oval shape addresses one quality and is

straightforwardly associated with its entity in the rectangle shape. For instance, the manager's id, manager's
name, Gender, manager's Age, Salary, and Phone number are the attributes that characterize entity type
manager. In the ER model, an attribute can be portrayed as follows:

a) Simple attribute: this is a quality that can't be isolated further and contains an atomic value. For instance,
the Gender of an individual.

b) Key attribute: A property that can interestingly distinguish a substance in an element set is a key attribute.
It addresses an essential key in the ER graph. In an Entity-Relationship chart, the key attribute is signified
by an oval with a basic line. For instance, a manager's id will be unique for every manager.

c) Composite attribute: This is a combination of two or more simple attributes. In an Entity-Relationship
outline, it is addressed by an ellipse, and that ellipse contains other ellipses. For instance, the Name
property of a manager entity type comprises First, Second, and Last names.
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d) Derived attribute: A property that is derived from other credits. In an entity-relationship graph, these
credits are addressed by a dashed oval shape. For instance, the manager's age is an inferred attribute as it
transforms over the long run and can be derived from another property DOB (Date of birth).

e) Multi-valued attribute: This is an attribute that contains more than one incentive for a given entity. For
instance, a manager can have more than one mobile number and email address.

3. Relationship- In the entity-relationship model, a relationship is utilized to portray the connection between

at least two entities. It is addressed by a diamond shape in the ER graph. For instance, a manager works in

an organization. Here, 'works in' is the relationship. A relationship where various distinctive entities take
part is called a degree of a relationship. The following are the types of the degree of relationship:
a) A unary relationship is a relationship where a solitary entity set takes an interest. For instance, in an
organization, a manager oversees or regulates other employees.
b) A binary relationship is when two entity set takes part in a relationship.
c) A ternary Relationship is when three entity set takes an interest in a relationship.
d) N-ary relationship occurs when at least three entity sets are included in a relationship.

UML (Unified Modelling Language) is a normalized modeling language encompassing an integrated set of

diagrams created to help program and system designers visualizing, specifying, developing, and recording

the programming system artifacts, just as for modeling in other non-programming systems and business. The

UML addresses an assortment of best planning practices that have confirmed fruitful modeling of enormous

and complex frameworks. The UML is a vital piece of crafting an object-oriented program and the product

development course (DENG et al., 2010). The UML exploits graphical documentations for the most part to
communicate the programming project plan. Using the UML helps project groups convey possible probe
plans and support the structural plan of the invention.

CONCLUSION

A data model is a description of the articles addressed by a PC framework and their properties and
connections; regularly, these are real-world items like products, providers, clients, and orders. Data models
regularly aid correspondence between the business people characterizing the necessities for a PC framework
and the specialized individuals characterizing the design in light of those prerequisites; they are utilized to
show the data required and made by business processes. A data-modeling notation is used to indicate data
models whose structure is often graphical. With regards to programming languages, a data model can be
alluded to as a data structure. Work models, particularly with regards to big business models, regularly
supplement Data models.

Data modeling is an incredible asset for addressing and reporting organizational data. It is a vital aspect of
framework analysis that assumes a critical part in information technology. A data model gives rules to
constructing an organizational database. However, it should be easy to make a typical understanding and
objective. Data modeling should portray the construction of the information framework filling different
needs, for example, identification of some of the fundamental parts of the framework with respect to the
entities and their role in the association.
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