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In this paper, we would like to discuss the methods and ideologies used to create a database
to be used for Human Resource purposes. Because we want this database to be accessible
anywhere at any time, it is safe to conclude that an internet-based (web-based) database
would work best, therefore we chose MySQL as the database management system. Before
diving deep into the making of the database itself, it is important to understand certain
basics of database design and the phases of the database life cycle itself. This paper will
conclude on a few of the basic things to understand before designing a database for Human
Resource Management on MySQL.

1. Introduction

Every company in the world has more than one person working
for its purpose. These people involved in a company are what we
know as employees, human resources to a company that drives the
company closer to its goal and purpose. As a company grows, it
will need more employees to expand its wings [1], and to some
Human Resource Managers, it is a pain to organize and keep tabs
on all the human resource data. The bigger the company, the harder
the Human Resource Managers will have to work to keep the data
accurate and tidy.

At the end 0f 2018, the Economist Intelligence Unit reports that
82% of companies in the world (taking samples) plan to start using
or increasing the use of a human resource database. These
companies also realize the importance of good management of
human resource data by implementing an employee database.

Not that doing all the human resource management work
manually is painful and tiring for the Human Resource Managers
and administrators, it may also cause the company and owner some
great loss. Imagine having a construction company with hundreds
of workers working different shifts and all their attendance data
must be recorded manually using paper and pen without
supervision. The workers might put in false data on their
attendance record resulting in a big loss for the company where the
company pays a big amount of money for salaries and wages while
the construction project itself has not progressed much.

Another problem is that by doing every human resource
process manually, it will take longer for the Human Resource
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Manager or administrator to work on the employees’ payroll
calculation. Not to mention, there is a possibility that there may be
an error in the payroll calculation due to the manual work of
reading and counting the attendance data on a calculator to produce
a paycheck.

All the problems stated above may be solved by having a
database that covers human resource management, from employee
personal data, employee attendance data, to their payroll data.
Even in Hong Kong, industries have confirmed that one of the best
things they gained by having a human resource computer system
in assisting their human resource activities is the seamless flow of
data [1]. By having all human resource data recorded in an
organized database, the accuracy of data is definite, resulting in
accurate budgeting for human resources (salaries & wages). This
also means that the Human Resource Managers can work faster
with the human resource database working alongside as an
assistant [2].

When making a database for a specific concern, like human
resources perhaps, assessment of the needs of the company is
needed. For more universal use, a free, open-source database will
be discussed further, along with its web-based benefit. Because
MySQL is web-based and the fact that it works on a server [3], the
human resource database will be accessible anywhere and at any
time if there is an internet connection, that is if the company
decides to use it as an internet-based system. Either way, by using
the localhost or the internet, MySQL has a more general purpose
and can serve both needs.

According to a company in Indonesia that has yet to use a
human resource database, employee data storage, especially those
related to attendance, still has many shortcomings because
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attendance data collection (including overtime calculations) is still
done manually. Because attendance data collection is still done
manually using paper and pens, fraud often occurs in filling
attendance and overtime information. This fraud resulted in huge
losses for this company because the nominal salary paid to
employees of this company is not in accordance with the
development of the project. In addition, there were also errors in
entering data from paper into digital form (Microsoft Excel). As a
result of these errors is the administrator must check the data that
has been entered a few times and correct errors that exist to ensure
that the data entered is correct. For this reason, this company
requires a database system that can record employee attendance
factually to reduce these losses and facilitate the work of the
human resource department or commonly known as HRD.

2. Definition of Human Resource Information System

Human Resource Information System (HRIS) is a software that
keeps all data regarding human resource management activities,
from the employee master data, employee attendance data, payroll
data, even their performance (for more advanced measures) in a
centralized manner. Improvement in performance levels is very
much possible when using a proper Human Resource Information
System, and thus allows consultation activities to take place, such
as discussion and coaching or mentoring [4]. Using HRIS also
gives us data that are more accurate and consistent, therefore
resulting in accurate processed data [5]. Human resource
information systems (HRIS) are "combinations of databases,
computer applications, and hardware also software needed to
collect / record, store, manage, send, present, and manipulate data
for human resources", as stated in [6].

Not using an automated Human Resource System may lead to
fraud and data inconsistencies. Using an automated Human
Resource System on the other hand, helps an organization in
strategicly organizing human resource data, as well as help top-
level management in human resource related decision making [7].
An automated Human Resource System has been proven to bring
benefits such as effectiveness and efficiency in the Human
Resource Department, as there may be a downsizing in the HR
staff [8].

3. Development of Human Resource Information Systems

Human Resource Information Systems may seem like a senior
technology to some, but for companies in developing countries,
HRIS may seem relatively new. Technology has brought different
results in terms of effectiveness in helping manage human
resources. This depends on the abilities of the user in using the
technology itself [9].

The size of the company impacts what gains and losses will be
received by the implementor of the HRIS. Larger companies which
already possess technological properties will most definitely feel
more benefits as they can retrieve important staff data in a flash.
Small businesses may not have the resources and technical
competence to do such things.

A simple and good alternative to creating a customized HRIS
is to use a pre-packaged HRIS software instead. To buy the most
suitable package for a company, it is necessary to contact the
supplier or vendor and compare all of the candidate products to
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find the HRIS product that best suits the requirements of the
business.

Most HRIS implementations fail due to the lack of
commitment from senior managers. Without having the support of
senior managers, the implementation of the HRIS will most likely
not be prioritized and the resources needed will not be provided to
be used [10]. One of the most important resources that can be
provided by senior managers are financial resources, which plays
a critical role in an HRIS implementation in an organization [11].
Senior managers need to understand exactly why an HRIS in
managing the organization’s human resource activities is
important, and the business values they will gain after
implementing an HRIS [12]. By understanding such matters,
senior managers may support the implementation by providing a
bigger budget. This money provided by senior managers will not
only play a role in the implementation, but also operation and
maintenance. More promotional efforts and action plans are
needed to show the specific benefits of using HRIS if senior
management knows the benefits that can be achieved by
implementing HRIS.

4. Research Methodology

This research regarding a Human Resource Database System
uses the Literature Review Methodology. A literature review is a
compilation of theories, findings, and research results used as
references in a research to get a better understanding on a problem
and its proposed solution.

A Literature Review is more or less analysis in the form of
criticism (construction or fall) of the research being done on a
specific topic or question in a part of science. The literature review
is a scientific history of a particular problem.

Materials for the literature review may be found from trusted
sources on the internet, books, articles, newspapers, or other
sources that are confirmed as press. A good review of the literature
should be relevant, current and adequate. The theoretical basis, the
theoretical review and the literature review are several ways of
conducting the literature review.

*  Formulating the problem. Choose a topic that matches
your topic and interest. The problem must be written
completely and accurately.

+ Literary search. Look for relevant literature for research.
Get an overview of research topics. When looking for
related materials from previous studies, it is important to
make sure that the source of these materials is trusted
press, offline or online.

»  Evaluating the data. Not only literature, but data can also
be obtained from previous studies. These data, qualitative
or quantitative, need to be analyzed according to the
problem statement of the research.

* Analyzing and interpreting. Discuss and find and
summarize the literature. After gathering all the materials
and data, start analyzing everything gathered from the
point of view of the problem. Summarize all the materials
and propose a solution based on all the trusted materials.
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5. Introduction to Database

According to [13], A database is an integrated collection of
data that is stored, managed and centrally controlled. Databases
usually store information about entities in large numbers (tens,
hundreds, to thousands of entities). Information stored in the
database is the entity's attributes (for example, name, price, and
account balance) and the relationship of an entity with other
entities (for example, which orders belong to which customers).
The database also stores descriptive information about the data,
such as field names, allowable value restrictions, and controls
access to sensitive data items.

The database has its own language called query. There are
several kinds of languages in the query where the explanation is as
follows:

*  Data Definition Language (DDL), which is a language that
governs the making of structures from a database. DDL is
not related to data that fills in the database structure. Some
examples of DDL are CREATE, DROP, and ALTER.

*  Data Manipulation Language (DML), which is a language
that governs changes to database contents. Some examples
of DML are INSERT, UPDATE, DELETE, and SELECT.

» Data Control Language (DCL), which a language that
regulates anyone who can access a part of the database
designed. Some examples of DCL are GRANT and
REVOKE.

6. Database Management System

According to [14], a Database Management System (DBMS)
is a software system that is created specifically to facilitate the
management of databases. A Database Management System is a
software that allows users to create, access and manage a database.
In the database approach, each file in each department is stored on
a database server with a new designation, namely the table. Each
program can then access parts of the database as necessary.

At the moment there are many database management systems
available to meet the business needs of every company. Each
database management system has advantages and disadvantages of
each, where the decision to choose the right candidate is certainly
based on the scale, budget, and needs of the company itself.
According to a survey conducted by DB-Engines in May 2019, the
most commonly used database management system is Oracle,
MySQL, and Microsoft SQL Server.

DB-Engines Ranking Oracte
- MySQL
Micrasoft SQL Server

sy

Figure 1: DBMS Ranks by DB-Engines
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In accordance with the needs and business scale of the
organization, MySQL is one of the best candidates to become a
database management system from an employee database that will
be built and implemented. That's because MySQL is not too
complex and sufficient for the business scale of the organization
which consists of hundreds of employees, unlike Oracle which is
very complex and is more aimed at companies with a much larger
scale. Because the application to be built is also web-based, so a
database that is suitable for use and in accordance with the scale of
the company the organization is MySQL. In addition to these
factors, MySQL is very affordable compared to Oracle, where
MySQL is a Database Management System (DBMS) that is free to
use and is licensed by the GNU General Public License, while
Oracle is a paid DBMS (Express version can be accessed free of
charge, but features -The DBMS features are limited and only
recommended for educational and testing use).

MySQL is a database management system that is used through
the web where MySQL operates on a server [3]. This provides a
good opportunity for writers to develop prototypes related
applications using a web base. Our desire to build a prototype of a
web-based application is supported by the Information Services
Group's statement in 2018, namely that 48% of professional
workers in the field of Human Resources want to switch to
internet-based Human Resource applications, or familiarly known
as the cloud.

7. Database Life Cycle

In order to design a database that is usable in the long run, there
are a few steps that should be followed. One of the most general
and common guidelines used is the Database Life Cycle. The steps
of the Database Life Cycle are as follows.

7.1. Database Planning

Database Planning include management activities that enable
the Database Life Cycle’s success in effective and efficient
implementation. This step involves defining the mission statement
dan mission objective. The Mission Statement defines the main
purpose of the database application, the purpose of this database
design project, and clarifies the flow of making a database
application so that the design can be carried out effectively and
efficiently. Examples of mission statements are "The purpose of
creating a database for XYZ Inc. is to facilitate all the activities of
XYZ Inc. clients who use their services and also their daily staff
so that the business processes carried out can run efficiently with
the availability of information that is complete in real-time. ".
Mission Objectives are written as a list that contains further details
of the mission statement. These further details can be in the form
of general features that will be developed in the new database
system. One example of a mission objective is "To maintain
(insert, update, delete) data on the hotels, rooms, guests, and
bookings".

7.2. System Definition

System Definition is the process of determining and
claborating the boundaries and scope of the database system
development project and the main user view of the database
system. What is meant by the user view here is the access rights of
a role (such as manager or supervisor) or department (such as

287


http://www.astesj.com/

E.D. Madyatmadja et al. / Advances in Science, Technology and Engineering Systems Journal Vol. 4, No. 6, 285-290 (2019)

marketing or human resources) to data entities in the database to
be developed.

7.3. Requirements Collection and Analysis

Requirements Collection and Analysis is the process of
gathering the needs of users or companies so that the database
system is designed right on target and in accordance with company
needs [14]. These company needs are documented in the
requirements specifications. A few approaches that may be used
here are the Centralized Approach, View Integration Approach, or
both of them combined. Some of the techniques said before can be
carried out in accordance with the scope of the project and the
company, as well as the conditions of the project itself, such as the
availability of time and resources that support research. All
techniques can be used for a project, but a project can only use one
or two because the scope is too large or resources are not available,
and time is limited.

7.4. Database Design

Database Design is basically the designing of the database from
the conceptual, logical, and physical model. There are a few
approaches to this step which are Bottom-up, Top-down, Inside-
out, and Mixed [14]. The Bottom-up Approach is an approach
where data modeling starts from the properties or attributes, then a
larger entity is identified. The bottom-up approach starts from the
initial attributes (entities and relationships) that are analyzed by the
relationship between attributes, then relationships are formed that
represent the types of entities and relationships between entities.
This approach is suitable for simple database designs with
relatively fewer attributes. The Top-down Approach is an
approach where data modeling starts from large entities first, then
attributes are identified. The top-down approach starts with
developing a data model that consists of several or many entities
and relationships, then identifies low-level entities, relationships,
and associations between attributes. This approach is explained by
the Entity Relationship Diagram, which starts with the
identification of entities and the relationships between entities. The
Inside-out is an approach where the modeling of data starts from a
larger cup first, then a smaller cup. This approach is related to the
bottom-up approach, but it is slightly different from the initial
identification of the main entity which then spreads to the entities,
relationships, and other attributes that were first identified. The
Mixed Approach is a combination of the Top-Down and Bottom-
Up approach where both are used for different aspects and then a
merging of the results of the data model from both.

7.5. DBMS Selection

DBMS Selection is a stage in the Database System
Development Life Cycle where there will be a comparison
between outstanding DBMS products and the selection of DBMS
that is deemed most suitable for database design projects. This
DBMS selection can also be done before the Database Design
stage to ensure the physical database design of the database is
designed in more detail and in accordance with the technical needs
of the selected DBMS. Several aspects of the company must be
taken into consideration when choosing a DBMS to be the
foundation of the database to be built, such as the scale of the
company's business and the company's budget for the database
design project itself. The selection of the DBMS must also
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consider the needs and requirements of the company that have
been collected at the requirements collection stage. Each DBMS
has its own features, strengths, and weaknesses, so the chosen
DBMS must be truly in accordance with the needs of the company.
The main steps for selecting a DBMS are defining reference study
terminology, registering two or three products, product evaluating,
and choosing one that best fits the needs and create product reports
for senior management.

7.6. Application Design

Application design is a process in which the user interface and
features of a database application are described in detail. It is very
important to make the application as user-friendly as possible to
ensure the database will be used in the future [15-16]. In the
application design process, there are two main processes that are
key to the application design, the transaction design and the user
interface design. The Transaction Design is a transaction flow in
which there are actions that can access or change the contents of
the database. In other words, transaction design is the entire
business process in the context of a company that can access or
change the contents of the company database. In general,
transaction design can be done by creating a Use Case Diagram,
and sometimes an Activity Diagram to describe the flow of the
overall process. User Interface Design in the other hand is the
process of designing the final appearance of a database system that
will be seen by end-users. The main purpose of the user interface
design activity is to produce a display design that is easy to use by
users or more familiarly referred to as user-friendly.

7.7. Prototyping

Prototyping is an activity of making a prototype of the system
as a whole. A Prototype itself is a working model or model that
serves to display some features or functionality of the entire
database system that is built [14]. A prototype is a tangible artifact,
not something abstract. In general, there are two types of
prototypes, namely Offline or paper prototype and Online or
prototype software. The purpose of making a prototype is to ensure
that all the needs and expectations of the end-user are met before
making a real application. There are several techniques that can be
used to make prototypes, some of which are as follows:

e Representation: Representation is a representative of a
database system that as a whole is quite large. The
representation can be in the form of a simple drawing or
paper sketch or computer simulation.

e Precision: Precision means that the prototype that is
designed must be determined whether it will be made in
detail, or made in outline only to introduce some key
features to the end-user.

e Interactivity: Interactivity refers to the interaction that
occurs between the user and the prototype, whether only
watch-only or whether the prototype is fully interactive
Interactivity is closely related to Representation.

e Evolution: Evolution refers to the use of the prototype
itself. There are two types of prototypes in this
evolutionary  context, throwaway and iterative.
Throwaway means that the prototype is made only as
presentation material that will not be used again after the
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presentation to the user. Iterative: Iterative means that the
prototype that is made will continue to be developed until
it becomes an application that will actually be used
operationally by the company.

7.8. Implementation

Implementation is the physical realization of database design
and software design. At this stage, the realization of the database
is achieved by using Data Definition Language (DDL) from the
selected DBMS. Apart from the database side, the creation of
Graphical User Interface (GUI) is also done as a form of
implementation in terms of its application.

7.9. Data Conversion and Loading

Data Conversion and Loading is an activity to fill tables that
have been made before with real company data [14]. Data
Conversion and Loading is a mandatory activity so that the
database system can be used operationally by the compay.
Conversion here can mean changing the data format from one
format to another so that it can be used in a new database system.
Company data itself can be retrieved from legacy systems or even
paper-based manual records. Including real data is somewhat
important, even if it is still in the early stages of the process. Not
having them included from the start may cause the developers to
modify everything they have built just to make it compatible with
the data [17].

7.10.

Testing is an activity to run a database system that is designed
with the aim of finding errors or errors that exist. With testing, the
designer prevents errors when the system has been used
operationally which results in hampered the company's daily
activities. In testing, the designer not only directs attention to the
coding of the system but also the environment and ambiance of the
system. Before carrying out testing, the person responsible for
testing must understand the quality standards of what the test
intends to do in order to achieve the appropriate testing results.

7.11.

Operational Maintenance is the activity of monitoring
activities done within the system in order to maintain the
performance of the system while the business runs, as usual, using
a database system that has been developed. In addition to
maintaining the performance of the database system, it is also
necessary to collect the requirements for the next Database System
Development Life Cycle.

Testing

Operational Maintenance

Sadly, developing a database most likely requires knowledge
on database technology and how it works, as well as its syntax and
other information that is quite exclusive to the technological world
[18-21]. But fortunately, as technology develops, studies and
experts have come up with approaches that allow even people who
are unfamiliar with database programming to create web
applications and their databases easily. A few examples of the
approaches said are model-driven [19, 21] and goal-driven
approaches [22, 23].

8. Discussion

After analyzing the ongoing business processes, there are
several problems that can be corrected to reduce the losses
experienced by the company. Some of these problems are:
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e Payroll costs are inflated because of fraud in recording
attendance using only paper and pens without close
supervision.

e The cost of paying overtime wages that are inflated due
to fraud in recording overtime duration.

e  The results of work that are not in accordance with the
cost of salaries and overtime wages incurred (the progress
of the project undertaken is not comparable with
statements of overtime and work from employees).

e Frequent redundancy and inconsistencies in employee
data, especially if there are changes in employee personal
data or revisions to employee attendance data.

e HRD employees have difficulty finding data that has long
been due to manual archive storage without the existence
of a database that is a centralized company data storage.

Analysis of business processes that run at the company has
exposed the needs of the company which is a database system for
the management of the company's workforce. From the database
system to be designed, the expectation of the organization is that
the database system can fulfill the following:

e The database system can be the actual data storage
regarding employee attendance (with the help of
attendance machines). This means that the database
system can read data in the extension format produced by
the attendance machine.

e The database system can help HRD employees in data
searching so that data search can be done quickly and
accurately. This means that the database system must be
able to display the data needed by HRD employees when
HRD employees need them.

e To accelerate the manual recording transition to database
system usage, the user interface of the database
application that is designed is expected to be user-friendly
so that it is easy for HRD employees to use to input and
pull data output.

e The database system can store data without duplication,
redundancy, and inconsistency, so the data drawn by
HRD employees is the actual or most recent data.

Based on the problems and needs of the database system that
has been described above, the author can suggest a solution which
is making a database system for the management of the
organization’s human resource with the following explanation:

e Creating a database for the organization which will be a
centralized data repository for all HRD operational
activities of the organization such as employee personal
data collection, employee attendance records, also the
calculation of salaries received by employees.

e  Making a prototype of a web-based application that will
be a bridge for users (HRD employees of the organization)
to input data into the database, process data, and also
receive output information needed.
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By adopting the solution, the organization can feel some
business values that can be beneficial for the organization, some of
them are as follows:

e Can access the right data quickly, without inconsistencies
and redundancy.

e Can reduce the burden of excessive salary and overtime
pay that is not in accordance with the progress of the
project being carried out because recording absences is
difficult to commit fraud.

e HRD employees can process salaries faster and easier,
without having to count them manually using a calculator
every month.

9. Conclusion

Having an HR database is a necessity in a company, whether it
is a global company or even a company with a smaller scope.
Business processes that were running before the database system
implementation brought many losses for the organization. This is
because the manual recording that is easily done by employees
who are absent. Employees who are absent can be easily recorded
as attending. Employees who are not overtime can be recorded as
overtime due to records that use paper and pens. This resulted in a
very large expenditure on the part of employee salaries, which is
not comparable with the progress of the organization This can be
avoided if the organization uses an absent engine and database
system that can ensure employee attendance data is accurate to the
real situation. Without a proper HR database working as an HRIS,
it would be a pain for the HR Manager to work on the employee
data manually and produce the paycheck for each employee.
Having an HRIS will ensure the data consistency and accuracy,
thus resulting in accurate payroll calculation. For a more global
approach, the DBMS used for this HRIS will be MySQL since it
runs on a server and is web-based, allowing both interests to fit in,
whether it is using localhost or the internet. This MySQL database
will be accessed through a web-based application, which is another
plus since now the human resource database can be accessed
anywhere at any time, if the user has internet access and a device
that can access websites through browsers. HR databases have
been proven to be of help for a long time, however, to design an
HR database for specific needs, there are several things that should
be understood. These things are what databases are, what DBMS
are and why we are choosing the DBMS we have chosen (in this
case, MySQL), the Database Life Cycle which will be the overall
guideline of the process.
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