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Abstract: Job Hiring Management System is a system that will help a company in
hiring new employees. Based on the research conducted, the use of Microsoft Word,
Microsoft Excel, Gmail and job search engines such as JobStreet are used for hiring.
Using multiple software systems can cause delays in the hiring process as information
relevant to the hiring process is scattered across different platforms. Moreover,
relying solely on JobStreet services for only advertising purposes can be expensive.
Therefore, this Job Hiring Management System was developed using web-based
technology such as HTML, CSS, JavaScript, Vue.js, Node.js, Express, PostgreSQL
and Redis that was designed via Multi-tier Architecture to facilitate access to
managers, Human Resources officers and applicants throughout the hiring process.
This can help improve the efficiency and effectiveness of Human Resources officers
and managers during the hiring process by listing applicant feature for shortlisting
and interview purposes. Furthermore, the existence of a centralized system can store
all information related to the hiring process as well as reduce the cost of the company's
expenses for the smoothness of the hiring process.

Keywords: Job Hiring Management System, Human Resources, Web Technology,
Throwaway Prototyping, Multi-tier Architecture

1. Introduction

This study involves one of the companies related to business management (HIS Management
Services) which involves a travel company (HIS Travel), which is also its own parent company.
Currently, hiring process is through the JobStreet application. However, the problem that arises is when
Human Resources officers need to manage data and information outside the JobStreet application such
as in Microsoft Word, Microsoft Excel and Gmail regarding applicants for any vacant positions.

Using more than one software will slow down the hiring process, which sometimes takes a short
time to fill important job vacancies. In addition, the use of more than one software also causes important
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information related to the hiring process to be in different places. This may cause Human Resources
officers to overlook or forget about it.

So far, the JobStreet service is used for advertising purposes only to find potential employees for
the company. The cost invested is quite high at the moment because this company is also affected by
the COVID-19 Pandemic which slows down the tourism industry [1]. Now, the post-Covid-19 economy
has just started to improve the tourism sector after the relaxation of some restrictions in most countries
[2]. This also includes countries that have HIS Travel branches.

The main objective of this project is to analyze and design a Job Hiring Management System using
an object-oriented approach, develop a Job Hiring Management System based on the Web Technology
approach and perform alpha testing of the developed system. The main scope highlighted is the process
of new recruitment notices, advertisements and applying for vacancies, managing profiles, managing
interview sessions, informing applicants and managing company accounts.

2. Literature Review
2.1. Job Hiring Management System

Job Hiring Management System is a system that will help an organization or company in hiring new
employees. Through this system, the management of the new hire process can be completed more easily
because there is a centralized platform that will help store all the information related to it.

According to Indeed [3], a fairly popular global job vacancy advertising portal, there are seven (7)
basic steps in the hiring process, which is identifying company needs, making hiring plans, drafting job
and job details, advertising vacancies, analyzing candidates, conduct interview sessions and close the
hiring process.

2.2.  The technology used

This system is a system based on web technology. There are four sections for the development of this
system namely Front-End, Back-End, Database and Cloud Infrastructure. On the Front-End side, the
technologies used are HTML, CSS, JavaScript, TailwindCSS, Vue.js and Capacitor. In addition, on the
Back-End side, the technologies used are JavaScript, Node.js and Express. Furthermore, on the
Database side, the technologies used are PostgreSQL and Redis. Finally, in the Cloud Infrastructure
section (Platform as a Service), the technology used is Render Cloud Services. Basically, the sections
of these four parts is based on the chosen system architecture which is Multi-tier Architecture.

2.3. Comparison between different systems

There are several systems in place today that are closely related to the hiring process. These systems
are studied and analyzed for each usage. Some advantages and limitations have been identified in the
existing systems. Therefore, these limitations can be considered and addressed through the features and
modules introduced in this proposed system. Moreover, the advantages of these systems will be used as
the most important inspiration in developing the proposed system. Among the existing systems are
JobStreet, Indeed, Personio and Freshteam. Table 1 shows the results of the system comparison.
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Table 1: Comparison between different systems

Aspect | JobStreet Indeed Personio Freshteam Proposed
System System
The technogy Web, Android Web, Android Web, Web, Android  Web, Android
used Android
Register User Yes Yes Yes Yes Yes
and Login
Feature of No No Yes Yes Yes
processing
recruitment
notices
Feature Yes Yes No Integration Yes
advertising job with other
vacancies systems such

as Linkedin

needs to be

done
Feature of Yes Yes Applicant Applicant Yes
viewing list of listing done listing based
applicants by manually  on integration
with other

systems such

as Linkedin
Feature of Applicant Applicant Applicant Applicant Applicant
managing profile profile profile profile profile
applicant managed by managed by ~ managed by = managed by managed by
profile the applicant ~ the applicant HR officer. HR officer the applicant

himself/herself himself/herself himself/herself

Feature of No No Yes Yes Yes
listing
interview
candidates
Feature of No No No No Yes

informing

candidates for
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Aspect / JobStreet Indeed Personio Freshteam Proposed
System System
interview  or

hired

Specifically Yes Yes No No No

for advertising

job vacancies

Specifically No No Yes Yes No
for finding
new employee
Covers the No No No No Yes

entire of hiring

process

Based on Table 1, JobStreet and Indeed are web and Android-based platforms offering user
registration and login capabilities. However, they lack specific features for processing recruitment
notices. On the other hand, Personio, Freshteam, and the proposed system provide features for
processing recruitment notices, as well as managing applicant profiles and listing interview candidates.
The proposed system stands out with its ability to inform candidates about interview results and hiring
decisions. It also covers the entire hiring process, integrating various functionalities such as applicant
profile management, interview listing, and candidate communication. While JobStreet and Indeed focus
more on advertising job vacancies, the proposed system offers a comprehensive approach to streamline
the hiring process.

3. Methodology
3.1.  Throwaway Prototyping Model

The system development model as the methodology for this project is using the Throwaway Prototyping
model. The planning phase is about planning the structure for the project. The analysis phase is to obtain
information and requirements about the To-Be System from the stakeholders involved with it,
documents or As-Is System [4]. The design phase is about designing the components, architecture and
interface of the system to be developed. The implementation phase is the phase of developing and
testing the system. Furthermore, this Throwaway Prototyping will produce a design prototype, which
after gathering information and requirements, a design prototype will be made to further improve the
understanding of features or components in the system. After that, the analysis phase will resume to
check and validate the design prototype if any problems arise or not. Then, the design prototype will be
used as a guide to design the architecture and interface of the entire system and as a reference to develop
the actual system. For further information, this project will produce two (2) design prototypes before
developing the actual system. Figure 1 shows the Throwaway Prototyping model used as a system
development model.
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Figure 1: Throwaway Prototyping Model [5]

System Development Workflow

The workflow needs to be done to ensure that each phase has appropriate and accurate activity, and the
allocated time can be used optimally. Table 2 below explains each task that needs to be settled and

completed.
Table 2: System Development Workflow
Phase Task(s)
Planning e Make project planning based on the selected project methodology.
e Coordinate the activity and duration for project timeline.
o Discuss with stakeholders to obtain information related to the project via
interviews and documents.
Analysis e Collect all important information from the interview process and
documents provided.
e Analyze the main issues from the requirements elicitation.
e Build a UML diagram based on the requirements elicitation.
Creating Analysis
Prototype e Gather all the important information from the requirements elicitation.
o Refers to UML diagrams to develop a feature/module.
Design
e Produce interface sketches for features/modules to be developed.
o Build design prototype.
Implementation
e Test the design prototype.
¢ Validate the design prototype based on requirements elicitation.
Design o Refers again the architectural design as well as interface designs that have

been created.
e Choose an appropriate system architecture design and interface design.

o Create a database design for data structuring.

Implementation

¢ Organize and perform programming tasks.
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Phase Task(s)

e Test the system development using unit testing and end-to-end testing.

e Conduct a performance analysis auditing of the system.

Testing ¢ Conduct alpha testing after system deployment is complete.

3.3. Functional Requirements

Functional requirements describe how the system should operate. Meaning, each module or feature that
is introduced must have certain requirements for how the system implements the module. That is why,
this functional requirement is taken. Table 3 shows the functional requirements for the Job Hiring
Management System.

Table 3: Functional Requirements

No.. Module Description

1. Create new company Before conducting any recruitment tasks in the system, a new
account company account needs to be created.

2. Register new user Users such as HR officers, managers, applicants, and guest need

to register as new users if they do not have an account.

3. Log in Any recruitment application and employee hiring management

tasks require logging in first.

4, Process a new Before hiring new employees, a recruitment notice needs to be
recruitment notice issued by the department manager who intends to hire new
employees.
5. Advertise and apply a The HR officer can advertise the vacant position. Applicants can
job apply for the job based on the eligibility criteria.
6. Manage profile HR officers, managers, applicants, account administrators, and

guest who have logged in can add detailed information to their

profiles or edit profile information.

7. Manage interview HR officers shortlist candidates from the list of applicants. The
sessions interview sessions will be communicated by the HR officer to the

manager or account administrator and guest (if involved).

8. Notify applicants The HR Officer will notify successful applicants about the
interview and selection as a new employee of the company.
9. Manage company All data and information can be managed by the account
account administrator.

3.4. Non-Functional Requirements

Non-functional requirements can be defined as specific features or behaviours that a system should
have. According to Dennis, A., Wixom, B. H., & Roth, R. [5] non-functional requirements are the main
focus in the design phase when decisions are made about the user interface, hardware and software and
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the basic architecture of the system. Table 4 explains the non-functional requirements of the Job Hiring
Management System.

Table 4: Non-Functional Requirements

No. Type Description

1. Operation e The system is web-based and can be accessed and used using modern
browsers such as Google Chrome, Mozilla Firefox, Microsoft Edge,
Opera, Brave, and others. However, Internet Explorer browser, which
has ended its support by Microsoft, is not suitable for accessing this
system.
o For systems based on Android, the system only supports the use of

Android version 5.1 and above.

2. Usability

The system is designed to be compatible with devices of various screen
sizes such as smartphones, laptops, and monitors using Responsive

Design techniques.

3. Accessibility

The system requires an internet connection to be used. The system will
not function properly if there is no internet connection while the user

interacts with it.

4.  Security e Users need to log in to the system using their email and password, based
on their respective roles such as applicants, HR officers, managers,
account administrator and guests.

o If a user is inactive for seven (7) days after logging in, the user needs to
log in again to access the system.

o Each user with different roles has a different interface, and they cannot
access each other's interfaces. For example, applicants cannot access the
HR officer's interface.

e User passwords must be at least eight (8) characters long, including a

mix of uppercase letters, lowercase letters, and numbers.

5. Integrity

User passwords are not stored in plain text in the database. Hashing and
salting techniques are used.
e User messages are not stored in plain text in the database. Symmetric

encryption techniques are used.

6. Maintainability

The system is deployed through Cloud Services (Render Cloud
Services), and the source code is stored in a Git repository (GitHub).
Therefore, any modifications or code changes will not affect the

operations and data of the existing running system.
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No. Type

Description

7. Performance

e The system should have a response time of less than seven (7) seconds

if the internet connection is good.

e The system's performance will be audited using Google Lighthouse.

Therefore, the targeted score should exceed 70.

3.5. Use Case Diagram

According to Unhelkar B. [6], the use case diagram is a system requirements model roughly. This
diagram are used to illustrate use cases, their corresponding actors and their interactions. Visual models
of use cases facilitate understanding of business processes and help in communicating with
stakeholders. The specifications shown in the use case diagram form the most important content in the
requirements modeling of the developed system. Figure 2 shows the use case diagram for the Job Hiring

Management System.

A

lApplicant

Job Hiring Management System

Create new company’
account

Process a new
recruitment notice

Idvertise and apply &
job

Manage profile

IManage interview

sessions

Notify applicants

Manage company
account

A

Company Officer

HR Officer Mznager Account Guest
Administrator

Based on Figure 2, there are two (2) main type of user, which are applicant and company officer.
The company officer represents four (4) type which are HR officer, manager, account administrator and
guest. Besides, there are nine (9) use cases for this system. Among them are create a new company,
register new user, log in, process a new recruitment notice, advertise and apply a job, manage profile,

Figure 2: Use Case Diagram

manage interview sessions, notify applicants and manage company account.
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3.6. Class Diagram

After the collection of information to determine the logic and rules for the developed system, the
determination of the data involved is also implemented. In any system though, data is very important to
provide or store it for users. Thus, the importance of this class diagram will show how the data is
connected to each other. Figure 3 shows the class diagram.
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Figure 3: Class Diagram

Based on Figure 3, there are 16 classes created which are user, message, notification, officer,
company, job, trash bin, applicant list, shortlisted candidate, successful candidate, candidate profile,
education, work experience, language ability, resume and skill. This class diagram was normalized to
3" Normal Form (3NF) which the table is very specifically and connected via foreign key. Other than
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that, there is no many-to-many relationship between classes which can make data fetching easier.
Overall, this class diagram represents the table that was created in the database.

3.7. System Architecture

The system architecture chosen for this Job Hiring Management System is Multi-tier Architecture.
Named multi-tier or n-tier because in the architecture of this system, there are several layers or
components that have their own functions [7]. Each component also has a relationship with each other.
The CDN Front-End component is used to host the Front-End part which is also the system interface
and will be seen by the user in the web browser. The Client component of the mobile application will
also show the system interface. The Back-End Server component controls the algorithm and logic for
the data and business involved in the system. The Database Server component uses PostgreSQL to store
data, the In-Memory Data Store component to store important data in memory because the process of
retrieving it is faster than storing it in PostgreSQL and the Persistent File Storage component to store
files such as resumes in PDF form and profile pictures user in PNG or JPG format. Figure 4 shows how
the components in the Multi-tier Architecture are formed.

Persistent File Storage
(Render Disks)

Client Front-End CDN
(Web Browser) (Render Static Site)

v

In-Memory Data Store
(Render Redis)

Back-End Server
(Render Web Service)
Database Server
(Render PostgreSQL)

Client
(Maobile Apps)

Figure 4: Architecture for Job Hiring Management System

4, Result and Discussion

4.1. Implementation

The implementation phase in software development is an important stage where the planned software
will be developed and deployed. It is the phase where the design, requirements and specifications
gathered during the previous stage are transformed into an actual software product. The main goal of
the implementation phase is to build a software system that meets the identified requirements and
provides the intended functionality. Figure 5-8 shows the interface for main module in the system, and
Figure 9-12 shows the code segment for respective interface.
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Figure 5: Interface for creating a new recruitment

Ed Hireflash € ok bane

Get your dream job

Figure 6: Interface for searching a job

Hireflash € Mork oo
Job Field
Any

Accountant
b {‘JUbee". Umbrella Inc © Selangor, Malaysia (2 RM3000
Job Type
Parmanont

Contract

Internship
Senior Account Executive
Full-Time
{bumh.". Umbrella Inc © Selangor, Malaysia (2 RM5000
Part-Time
Location
Any
Assistant Account
Posted within
—_— e"‘mbr.". Umbrella Inc © Selangor, Maloysia (5 RM2500
Any

Apply V

Figure 7: Interface for job result from search
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oo
const response = await fetch(baseEndpoint + "/job", {

2 method: "POST",

3 mode: “cors”,

4 headers: { "Content-Type": "application/json" },
5 credentials: "same-origin”,

6 body: JSON.stringify({

7 designation: designation.value,

8 department: department.value,

9 min_monthly_salary: minsalary.value,

10 max_monthly_salary: maxsalary.value,

11 candidate_nationality: nationality.value,
12 candidate_min_edu_level: edulLevel.value,

13 candidate_min_of_exp: experience.value,

14 candidate_lang_req: lang.value,

15 candidate_other_req: otherReq.value,

16 job_responsibilities: jobRespons.value,

17 other_info: otherInfo.value,

18 created_date: dayjs().format("YYYY-MM-DD"),
19 last_modified_date: dayjs().format("YYYY-MM-DD"),
28 recruitment_status: status.value,

21 job_type: jobType.value,

22 job_field: jobField.value,

23 officer_id: officer.value.id,

24 1.

25 });

Figure 9: Code segment for creating a new recruitment

Fi
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h
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const fuse = new Fuse(joblList, options);

let list = fuse.search(query);

Figure 10: Code segment for searching a job
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const response = await fetch(
baseEndpoint + "/job/" + router.currentRoute.value.params.jobld,

{

W R =

credentials: "same-origin”,
// body: JSON.stringify({}).

4 method: "GET",

5 mode: "cors”,

6 headers: { "Content-Type": "application/json" },
7

g

=R}

)i

Figure 12: Code segment for viewing a job detail

4.2. Deployment

Deployment refers to the process of making a software application or system, available and operational
for its intended users. It involves the installation, configuration and setup of an application or system
on a target environment, be it a server, cloud platform or user device. Before the deployment process is
done, the source code for this system will be stored in GitHub to facilitate the process of source control
and version control, backup for remote storage and software project management. After that, the source
code of the Frontend and Backend parts of the developed system will be placed in Render. Figure 13

and 14 shows the GitHub repository for frontend and backend source code.

¢ hireflash-frontend
ter P 0 cotofie  addfic-  ([ENCERRE Abev
hduzaimi t 1 ©2 }‘: ‘ J I : \
Figure 13: GitHub repository for frontend source code

O whduzsinf / hireflash-backend [
» Cod ) ksues I Pullrequests @ Actions [ Projects O Insigh £ 9
# hireflash-backend roi @ Unwateh 1 = - Siaed 3 -
P master ~  P1 o Gotofile  Addfie~ About

@ muhduzainmf Implement organization updots . on

and recruiting new employess.

gitignore

3 UCENSEmd

Y READMEmd

Y indexis

Releases

= READMEmd 4

Hirefizsh is a Job Hiring and Application
System, that will help a company in hiring

Figure 14: GitHub repository for backend source code

Deployment for the Frontend and Backend parts will use two different types of services in Render.
Placement for the Frontend part will use the Static Site feature and Placement for the Backend part will
use the Web Services feature. Data storage and file storage are also located in Render using the Render

PostgreSQL, Render Redis and Render Disks features.
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4.3. Functional Testing

Functional testing is a type of software testing that focuses on verifying the functional requirements and
specifications of a software application or system [8]. It involves evaluating the behaviour and
functionality of an application against the expected results to ensure that it fulfills its intended purpose
and can function properly. Table 5 shows the summary of the test cases for this system functional testing.

Table 5: Summary of the test cases for this system functional testing

Test ID Requirement ID Description Result

TC01-01 FRO1-01 The system needs to allow account administrators to  PASS
access the get started page.

TC01-05 FRO1-05 The system needs to confirm the verification code PASS
received.

TC01-05 FRO1-06 Account administrators can enter a name, password PASS
and password confirmation.

TCO01-07 FRO01-07 The system needs to verify the received company PASS
details.

TC02-03 FR02-03 The system needs to verify the name, email, password PASS
and password confirmation received.

TC03-03 FR03-03 The system needs to confirm the received email and PASS
password.

TC04-02 FR04-02 Managers can fill in the details required to create a PASS
new recruitment notice.

TC04-05 FRO04-05 Managers can update the status of new recruitment PASS
notices

TC05-03 FR05-03 The system should display a list of advertised job PASS
vacancies to applicants.

TC05-04 FRO05-04 Applicants can search for job vacancies according to PASS
specific filters or text searches.

TC06-02 FR06-02 Users can update profiles. PASS

TC07-01 FRO7-01 The system displays a list of applicants for advertised PASS
job vacancies.

TCO07-02 FRO07-02 HR Officers can view detailed information for each PASS
applicant.

TC08-04 FRO08-04 HR Officer can send a message to the applicant forany PASS
job entry matters.

TC08-05 FRO08-05 HR Officer can update into the system that job hiring PASS
is on hold.
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Test ID Requirement ID Description Result
TC09-02 FR09-02 Account administrators can update company PASS

information.

4.4, User Acceptance Testing

User Acceptance Testing is the phase of software testing that focuses on verifying whether the software
system meets the needs and expectations of end users [8]. It involves testing software in real-world user
environments to ensure usability, functionality and overall satisfaction. This testing is usually done by
end users or representatives of the targeted user base, rather than the system development team or the
Quality Assurance team. Figure 15 shows the chart of the result from the User Acceptance Testing Form
specifically for search and apply the job feature for applicant.

Please state your level of satisfaction about the experience of using the system. (Search and apply the job)

Bl Very Good [ Good Neutral [l Bad [ Very Bad
4
| JI II II
0
Search job vacancy Use filter functionality View search result View job detail Apply the job

Figure 15: Chart of the result specifically for search and apply the job feature.

Based on Figure 15, there are seven (7) initial users that was invited to join user acceptance testing
for this system. As mentioned before, these users are applicant type of the user in the system. This chart
is the result of the user acceptance testing where they evaluate the search and apply job feature, which
this is the main feature of the system.

5. Conclusion

In summary, this Job Hiring Management System was developed based on the main objective
highlighted in the project which is to analyze and design a Job Hiring Management System using an
object-oriented approach, develop a Job Hiring Management System based on the Web Technology
approach and perform alpha testing of the developed system. The developed system also prioritizes nine
modules for four users, namely applicants, HR officer account administrators, managers and guests.
Thus, the process of analysis, design, implementation and testing is based on the modules. Through the
results of user acceptance testing targeting the four users, this system was found to be suitable for use
by the targeted users. Other than that, there are a few advantages of this system. For example, this
system covers the entire hiring process, the information regarding the opening of vacancies and
applications for vacancies can be stored safely for future purposes, the information regarding past
applicants can be stored safely for future purposes, searching and filtering feature capability to find job
vacancies specifically and exclusively, extra authentication layer for creating new organization or forgot
password and extra warning capability for deleting crucial data such as user, organization or job
recruitment. However, this system also several limitations such as limitations on messaging feature,
applicant may apply for any job vacancy without having complete profile information, access limits for
each officers role, no mobile application for iOS operating system and no notification for mobile
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application. Although this system still has some limitations, however, this problem can definitely be
improved in the future with more efforts and the improvement of additional functions into the system
will make this system better accepted by the targeted users.
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