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Abstract: The development of community makes human resource
management in the company also needs to consider changing work
rhythms. Nowadays, many companies use external human resources
to complete work in the company. Therefore, an external human
resource management strategy is needed that suits the company's
needs. The Industrial Revolution 4.0 makes human resource
management more about cross-generational competency-based
management with a more integrated system. Information systems are
one of the most widely used technologies in computer science and
communication networks in companies' development of computing
systems. information system as a primary computing system that
needs to be owned by a company in order to optimize the company's
business processes. This optimization also includes managing the
company's internal and external human resources. This research
focused on the development of human resource management
systems. Therefore, this system is called the VRMS system. The
VRMS system was developed using a hybrid agile method using the
concept of Prisma ORM with NestJs. This research succeeded in
building a VRMS system with a performance level of 100%.
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INTRODUCTION

It is undeniable that human resources are one of the most essential parts in the development of a
company. The role of human resources, which can determine the company's future, has made many
companies flock to create an appropriate human resource management strategy (Contreras et al., 2024).
Before setting a human resource management strategy, companies need to consider what kind of
strategy can be applied as best as possible. Human resource strategies are determined based on several
factors, such as the size of the company, the type of business, the marketing strategy used by the
company, and financial management within the company (Goswami et al., 2023). In another opinion,
Boon et al. (2019) stated that the human resource management strategy is nothing but does not have to
be in accordance with the company's vision, mission, and goals.

Attention to human resource management in the company continues to increase. This is because
the performance of human resources in the company significantly impacts the company's growth. Silva
et al. (2024) said that changes in the human generation also affect the human resource management
strategy in the company. Companies must be able to adapt to changes in the generation of human
resources. Efianingrum et al. (2022) stated that generational changes, in general, also describe changes
in human characteristics. Therefore, the company must determine the right human resource
management strategy to ensure that the company's business processes continue to run.

Human resource management in the company also needs to consider changing work rhythms.
Nowadays, many companies use external human resources to complete work in the company. Keegan
et al. (2018) stated that the emergence of project-based work presents a variety of human resources in
companies. Human resources can come from within the company itself with the status of permanent
employees and non-permanent employees. In order to meet the demand from consumers, the company
now has internal human resources and external human resources (Varandas et al., 2024). These human
resources can be outsourced, freelancers, or full-stack developers whose management is partially tied
to the company. This is also an example of cross-generational human resources in the company. The
difference in the status of human resources owned by the company poses challenges for companies in
monitoring the performance of their external human resources. Therefore, an internal and external
human resource management strategy is needed that suits the company's needs (Apascaritei & Elvira,
2022).

The development of technology and communication networks is one of the solutions to meet the
needs of companies in determining the right internal and external human resource management
strategies. Hidayat et al. (2020) said that changes in digitalization and automation show that a country
has entered the era of the Industrial Revolution 4.0. The Industrial Revolution 4.0 forces every company
to prioritize human resource management to survive for a long time and develop even more advanced
(Avey & Holley, 2024). The Industrial Revolution 4.0 makes human resource management more about
cross-generational competency-based management with a more integrated system (Munsamy et al.,
2024).

Information systems are one of the most widely used technologies in computer science and
communication networks in companies' development of computing systems. Haerani et al. (2022) define
an information system as a computerized system composed of components that primarily collect, store,
and process integrated data. In another opinion, Adilawati et al. (2023) define an information system as
a primary computing system that needs to be owned by a company in order to optimize the company's
business processes. This optimization also includes managing the company's internal and external
human resources.

Developing information systems to manage the company's internal and external human
resources needs to be done with good planning. This is done so that the system's features can automate
the company's operational needs to manage its human resources optimally. Therefore, the development
of information systems is carried out using backend programming techniques. Falah & Suryawan (2022)
said that backend programming is one of the approaches in system development that focuses on the
system side that users cannot see. Backend programming will focus more on connecting the system with
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the server so that users can access the system. Not only that, the citation mentions that backend
programming also includes techniques developers use so that every function and feature in the system
can run correctly without bugs (Reza et al., 2022).

Before implementing backend programming in developing a human resource management
information system, developers need to map the functional needs of the system along with features and
analyze user access rights appropriately. This is done so that the development of the company's internal
and external human resource management system can be more structured and completed on time by
minimizing errors in the development process. This mapping can be done by utilizing the Prisma ORM
concept. ORM (Object-Relational Mapping) Prisma is a tool that can manage the interaction between
applications and users using objects and program code without writing queries in data processing
(Medak, 2018). ORM Prisma is a library that can describe the stages of data processing in the system
more clearly and simply because it only focuses on the objects involved in the system. Pham (2020) said
that the development of ORM-Prisma-based backend developers can optimize the time needed to
process data instead of using SQL queries.

This research focused on the development of human resource management systems. The system
is developed to manage the company's internal and external resources. Therefore, this system is called
the VRMS system. A VRMS system is developed to manage vendors, resources, and managers in a
company. The VRMS system was developed using backend programming techniques based on the
Prisma ORM.

METHOD

The Prisma ORM-based human resource management information system was developed
using the agile hybrid development method. The hybrid agile method is a system development method
that combines the waterfall method and the agile method. The waterfall method is a systematic system
development model. This method has advantages, such as describing a clear development flow with
optimal development costs. The waterfall method also has the advantage of good development
documentation, so it is suitable for large-scale system development (Ferdian et al., 2022). However, this
method has some drawbacks, such as being less flexible and having longer estimated processing times.
Researchers also apply agile methods to develop VRMS systems to overcome this weakness. Iterations
in system development characterize the agile method. This characteristic makes agile more flexible than
waterfall (Dzaky & Kurniawan, 2023). Citations added that system development developed with agile
methods tends to have high flexibility and better quality software results. However, agile has
weaknesses, especially in the lack of clear system development documentation. Therefore, to extract the
advantages of the agile and waterfall methods well and overcome the weaknesses of these two methods,
researchers use the hybrid agile method in system development. Figure 1 shows the hybrid agile
method applied by the researcher to develop the VRMS system.

Planning
ORM Prism

Reqguirement 3 Launch

Implementation Implementation Testing

Design

Figure 1. Hybrid Agile

Initialization
Planning

The system initialization stage requires good planning. At this stage, a thorough analysis of the
system is required. The planning stage usually includes the problem analysis stage, the purpose of
system development, and user analysis in the system (Kang et al., 2024). Preparing the system requires
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a massive communication network between developers and clients. At this stage, system developers
and clients need to ensure the scope of the system, the limitations that exist in the system, the purpose
of system development, and the design of system development milestones. Kheybari et al. (2020)
consider planning to be the stage where critical points are found in deciding on development strategies
and development schedules, predicting risks that may arise during system development, and planning
adaptive measures to overcome these risks.

Requirement

The next stage after planning is requirements analysis. At this stage, developers identify system
specifications as guidelines for validating and managing the needs and expectations of the system
development process (Demirel & Das, 2018). Several requirements need to be analyzed in the
development of VRMS systems. The first is the system response analysis. System resources include what
technologies will be used as the basis for the development of VRMS systems. From the analysis of
resources, developers can determine the needs of the team's skills and capabilities, technologies by the
goals of system development, and an overview of the objects involved in the system (Catanio, 2020).
The second analysis is the operational analysis of the system.

System optimization includes the data processing flow starting from the system getting requests
from users to the system providing the appropriate output (Wang et al., 2024). In this section, developers
can visualize the flow through an activity diagram. The third requirement analysis is requirement
eligibility, which includes analysis to obtain a knowledge base for system development. At this stage,
developers will conduct surveys and focus group discussions to decide on a system development model
(Guruwada, 2021). The following requirement analysis is the specification analysis. This analysis
includes analysis of functional requirements such as input, database, and user interface, as well as non-
functional requirements such as performance, reliability, usability, and security.

Design

The last stage of initialization is the design phase. At this stage, developers will begin
implementing system development ideas that have been planned and analyzed for their requirements.
At this stage, researchers create a system development roadmap, user case diagrams, activity diagrams,
and databases. The design stage focuses on providing a design of all system requirements in simple
diagrams and charts, making them easy to understand during the sprint and implementation stages.

Sprint

The next phase in hybrid agile is where system development has entered the execution stage. In
hybrid agile, this stage is known as a sprint. Sprint has the advantage that system development can be
done remotely. This stage is carried out by functional testing, design, and programming. Waja et al.
(2021) mentioned that a sprint can consist of several iterations of system development. This iteration is
generally initialized with iteration 1, iteration 2, and so on as much as n. Iterations describe the execution
stages of system development that can be carried out simultaneously. It is common for each iteration to
focus on one milestone in system development along with the review and improvement process (Dong
et al., 2024).

Implementation
ORM Prism

ORM Prisma is a tool developed specifically with a function to manage the interaction between
applications and data written in programming code. Prisma ORM is designed explicitly for Node.js and
Typescript. With ORM, the system can interact with the database simply by calling the objects in the
database without having to write SQL queries manually (Prisma, 2024). ORM Prisma makes it easy to
develop a system for creating database schemas using more intuitive syntax. Users of Prisma ORM can
improve system performance and data security and optimize data interaction with just program code.
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The VRMS system was developed using Nest]s, and dependency injection was adopted to improve the
system's modularity and optimize the Prisma ORM's functions.
Testing

Testing is carried out to check the extent to which the VRMS system can perform its features well.
Testing is indispensable so that before the system is used by users, the system can run smoothly without
any bugs or errors.

Launch

If the system has passed the testing stage and shows good performance, then the system is ready
to be launched. So, the last stage in hybrid agile is the system's launch. Launching the incoming system
is at the hybrid agile stage because the system in its running will require maintenance and updates
along with increasing demand from users. Reiff & Schlegel (2022) said that even though the system has
been successfully launched to the public and received good feedback, developers still have to oversee
the system so that the system is maintained and continues to be used by users.

RESULTS AND DISCUSSIONS

This research successfully produced a VRMS system using backend programming techniques
based on ORM Prisma in data processing. The results of developing the VRMS system achieve its goal
of managing human resources, especially those outside the company. However, VRMS is also a feature
that allows companies to manage their internal resources as long as the work is project-based. Based on
the research method, this study succeeded in creating a VRMS system with the following details:

Planning

Through the planning process, the VRMS system is planned to meet the needs of a series of
business activities, which are mainly project-based. Figure 2 shows the concept of the entire business
process that the main menu of the resource manager in the VRMS system can handle.

Requirement

Based on the results of the survey and focus group discussion conducted with the client, the
researcher formulated the system's functional needs. Table 1 shows the details of the functional
requirements of the VRMS system.

Table 1. Functional Requirement

Kode Functional Requirement Actor
FR001 Provides endpoints to display a list of all resource Superadmin,
management Admin, User

FR002 Provides endpoints to add and store Translation, Non-  Superadmin,

Translation, and Vendor data Admin
FR003 Provides endpoints to display Translation, Non Superadmin,
Translation, and Vendor data details Admin

FR004 Provides endpoints to edit and store Translation, Non-  Superadmin
Translation, and Vendor data details

FRO05 Provides endpoints to temporarily delete Translation, =~ Superadmin
Non-Translation, and Vendor data

FR006 Provides endpoints for editing account details and Superadmin
updating account data in the database on the System
Administrator page.

FR007 Provides endpoints for manage job seeker and User
insternship role account

FR008 Provides endpoints to display record log from all actor = Superadmin
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Kode Functional Requirement Actor
FR009 Provides endpoints to download files on Submit Admin, User
Rating Translation, Non Translation, and Vendor data
details

Table 1 shows that VRMS has three main actors: super admin, admin, and user. Each actor has
their roles and duties in monitoring the company's human resources as follows:

a. Superadmin, responsible for assigning and managing user access rights, managing system
configuration, monitoring user activity, and performing actions such as creating, updating, and
deleting. This role is given to the owner of the system.

b. Admin, has access to all menus except System Administrator. Menu access is adjusted when
creating an account by a superadmin. This role is usually held by the company's Human Resource
Development (HRD).

c. User, have access to manage personal information and access related information related to
internships and project-based work from the company. Users in VRMS consist of students and
alums from universities.

Design

From the planning and requirements analysis stage, the researcher succeeded in designing the
architecture of the system development needs. Figure 2 shows a used case that describes the type of
actor and the access rights each actor has.

Figure 2. Use Case Diagram

After designing the use case diagram, the next step is to design the activity diagram. Activity
diagrams are able to provide an overview of the process flow that the VRMS system goes through,
starting from the input provided by the system and the response of the system to the output provided
by the system. The next design is a class diagram. Class diagrams are the initial stage to illustrate the
needs of an object with the data associated with it. Figure 3 shows the class diagram design of the VRMS
system.
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Freelance

PMNotes

+ freelance_id: int

+ type_freelance: string
+ username: string

+ full_name: string

+ whatsapp: enum

+ nickname: string

+ email: timestamp

+ language_from_id: int
+ language_to_id: int

+ specialization_on: string
+ tools: array

+ country_id: int

+ state_id: int

+ city_id: int

+ district: string

+ postal_code: string

+ full_address: string

+ bank_name: string

+ account_holder_name:
ah éccou nt_number: string
+ name_tax: string

+ resource_status: enum
+ npwp_number: string

+ currency_id: int

+ created_at: datetime

+ updated_at: datetime

+ pm_notes_id: int

+ freelance_id: int

+ vendor_id: int

+ type_resource: enum
+ note: string

+ reply: string

+ status_approval: enum
+ user_note_id: int

+ user_reply_id: int

+ created_at: timestamp
+ updated_at: timestamp

Vendor

+ create()
+ approval()

+reply()
+ logout()

SubmitRating

+ getNextFreelanceld()
+pad()

+ createFreelance()

+ findAllFreelance()

+ findOneFreelance()
+ updateFreelance()

+ removeFreelance()

+ uploadAttachment()
+ deleteAttachment()

+ createSubmitRating()
+ findAlISubmitRating()
+ createPMNote()

+ findAlIPMNote()

+ patchPMNote()

+ submit_rating_id: int

+ freelance_id: int

+ vendor_id: int

+ type_resource: enum
+ rating: float

+ project_name: string
+ review: string

+ upload_file: string

+ submited_by: int

+ created_at: timestamp
+ updated_at: timestamp

+ vendor_id: int

+ type_freelance: string
+ username: string

+ full_name: string

+ whatsapp: string

+ nickname: string

+ email: string

+ language_from_id: int
+ language_to_id: int

+ specialization_on: string
+ tools: array

+ country_id: int

+ state_id: int

+ city_id: int

+ district: string

+ postal_code: string

+ full_address: string

+ bank_name: string

+ account_holder_name:
b éccount_number: string
+ name_tax: string

+ resource_status: enum
+ npwp_number: string
+ currency_id: int

+ created_at: datetime

+ updated_at: datetime

+ create()

+ upload()

The class diagram shown by Figure x has described the needs of data objects and transactions in

Figure 3. Class diagram

+ getNextVendorld()

+ pad()

+ createVendor()

+ findAllVendor()

+ findOneVendor()

+ updateVendor()

+ removeVendor()

+ uploadAttachmentVendor()
+ deleteAttachmentVendor()
+ createSubmitRating()

+ find AllSubmitRating()

+ createPMNote()

+ findAlIPMNote()

+ patchPMNote()

the system. Armed with this, the researcher designed a relational database as shown by Figure 4.
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Freelance

PK | freelance_id

Vendor

type_freelance
username
full_name
whatsapp
nickname

email
language_from_id
language_to _id
specialization_on
tools

country_id
state_id

city_id

district
postal_code
full_address
bank_name
branch_office
account_holder_name
account_number
name_tax
resource_status
npwp_number
currency_id
list_rate

attachment

PMNotes

PK

vendor_id

PK

pm_notes_id

FK
FK

FK

FK

type_resource
freelance_id
vendor_id
note
user_note_id
reply
user_reply_id

status_approval

SubmitRating

PK

submit_rating_id

FK
FK

freelance_id
vendor_id
project_name
rating

review
uplaod_file
submitted_by

type_resource

username
vendor_name
whatsapp
pic_name

email
contact_via
country_id
state_id

city_id

district
postal_code
full_address
bank_name
branch_office
account_holder_name
account_number
name_tax
resource_status
npwp_number
currency_id
list_rate

attachment

Figure 4. Entity Relational Diagram

After going through the development stage in the form of the implementation of ORM Prisma
and programming code, the VRMS system display was successfully developed and can carry out its
features and functions properly. Figure 6 shows the dashboard view owned by the superadmin.

€ © localhost

™~

= Digitefa

Position Level & Superadmin
v

supsradmin

Position Level

Q Newest + Add Data

{2} Dashboard

£9 Master Data a
1 Mid-Level
Position Leve!
ACTION
2 Junior & kar
skills Category
1 Delete
3 Entry Level
£ University Management !
El Company Management Items per page: 10 1-3 of 3 items m
Talents
@ Content ~

Figure 5. Superadmin Dashboard
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Superadmins have access rights to manage all features on the system starting from adding,
editing, and deleting data from admins and users. Figure x shows the superadmin view to perform data
additions. Figure 7 to make edits and Figure 8 for data deletion. While the figure 9 shows the monitoring
of admins and users by superadmins.

C @ localhost

B Addpata

Pasition Name

Figure 6. Addition of admin and user data by superadmin

C O localhost

& editbata

Position Name

Mid-Level

Cancel save

Figure 7. Data editing by superadmin

c @ localhost

o

Delete Data ‘Mid-Level'?

Are you sure you want to delete this data?
Once it's gone, it's gone!

o eaneel m

Figure 8. Data deletion by superadmin
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_ Skils Catogory - .
= Digitefa = Sskills Category &
4
@
& e
@
©
=] J m

Figure 9. Monitoring Data by superadmin

In addition to superadmins, there are also users who have access rights as admins. Users with
this admin status have primary access rights to provide information related to projects and human
resources. Admins in the VRMS system are companies that can provide information about human
resource needs. Figure 10 shows the dashboard view of the admin from the company.

_ prafile Company Kodegii _
= Digitefa = Profile Company s

£ Doshboard a Logo Company

=] q

© comen N o Company Information

P

Figure 10. Admin dashboard

The company has a main feature to provide information about job vacancies that can be applied
for by users. Therefore, companies can add, edit, and delete job vacancies. Figure 11 shows the view of
job vacancies that can be managed by the admin (company).

@ locathost

= ¢ ey Kock .
= Digitefa = Job Vacancy L P
@ oo
100
-1 ¥
. 8 o 1nts 05 u
& : o]

Figure 11. Manage Job Vacancies
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The last actor access is the access owned by the user. Users in the VRMS system are prospective
workers or human resources, especially those from outside the company. Through this VRMS system,
external human resources with qualified skills can be met with projects that match their abilities. Figure
12 shows the dashboard menu of users with job job recommendations in accordance with the skills that
have been described in the curriculum vitae of the VRMS system.

C @ localhost

Kodegiri

2Days Ago
w Detail

Kodegiri

Salary No
2Days Ago

Testing

Frontend Developer

Yogyakarta, Indenesia
Full Time | Remote | Senior Level
Rp 10,000,000 - Rp 15,000,000

Vue JS Developer

Yogyekarta, Indonesia
FPart Time | Remote | Junior Level

Q% O

Backend Developer Quality Assurance
Kodegiri Kodegir
vogyakarta, Indonesia Yogyakarta, Indonesia
Full Time | Remote | Senior Level Full Time | Remote | Senior Level
Rp 12,000,000 - Rp 17,000,000 Rp 8,000,000 - Rp 12,000,000
2 Days Ago 2Days A

Apply > Apply View Detai Apply
React JS Developer Laravel Developer
Kodegiri Kodegir
Yogyakarta, Indenesia Yogyakarta, Indenesia
Full Time | Remote | Mid-Level Full Time | Remote | Junior Level

played Rp 10,000,000 - Rp 15,000,000 Rp 6,000,000 - Rp 12,000,000

2 Days Ago 2

Apply deta Apply

Figure 12. User Dashboard Menu

= ©

Testing is carried out on all features and functions of the system whether it can run properly or
not. Testing is carried out by checking whether all features in the VRMS system can run properly or not.
The VRMS system trial is carried out on clients and vendors who will use this VRMS system. Based on
the test scenarios and procedures that have been carried out, the test results are obtained as shown in

Table x.
Tested Test Scenario System Response Test Results
Features
1 Login a. User access the system Displays  email = and Succeed
b. User enters email and password error
password information
Displaying  the  user Succeed
dashboard
View user profiles Succeed
2 Registration a. User access the system The system provides Succeed
b. User registration notifications of lack of
c. The wuser confirms the information
information provided The system will pop up a Succeed
d. User successfully creates an notification  that  the
account on the VRMS account has been created
system The system provides a Succeed
notification for users to
confirm their account via
registered email
3 Internships Vendors manage internship Vendors can create new Succeed
and  Project- activity information (adding, project-based
Based Jobs editing, deleting, rejecting and internship/job  vacancy
data
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4 Internship and
project-based
job
applications

5 Review of
internships
and  project-
based jobs

6 User
Management

accepting
work applications)

internship/project

Job seekers who already have an
account in the VRMS system
apply for
based jobs

internships/project-

Job seekers who have completed
internships and project-based
work at a company give
testimonials to the company

Superadmins can identify active
and inactive users. Superadmins
can also monitor user activity

Vendors update

information related to
internship
activities/project-based
work within the company
Vendors remove
information related to
internships/project-based
jobs

The provides
rejection or acceptance of
the internship/project
work offer

Displays a list of locations

vendor

and  internship/project-
based job positions
Displaying the application
form for
internships/project-based
jobs

Providing notification that
the internship/project-
based job offer has been
successfully sent to the
destination company

The system displays a
notification ~ that  the
concerned has
the
internship/project-based
work

The system displays a
review form

Review storage system
The system displays the
status of each user with
active and inactive flags
Superadmins can restore
the status of inactive user

person
completed

accounts
deactivates
(vendors

Superadmin
user accounts

and job seekers)

Succeed

Succeed

Succeed

Succeed

Succeed

Succeed

Succeed

Succeed

Succeed

Succeed

Succeed

Succeed

CONCLUSIONS

This research successfully produced VRMS to manage integrated human resources based on
dynamic role-based access control and record logs. The dependency injection basis successfully
provides convenience in real-time managing, monitoring, and assessing all VRMS users. From the
simulation results, the system can centrally manage all external resources, both vendors and talents, by
the super admin. The system can also record the activities of all external resources to provide ratings
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for both vendors and talents based on the activities that have been carried out. The system was tested
using the User Acceptance Testing method, which found that 80% of the system's features ran well. So,
although it has achieved good system performance, the quality of backend programming in VRMS
development still needs to be improved to overcome existing bugs.
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