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ABSTRACT

Employees are the the most important part of the company. Therefore, when conducting recruitment must be done
optimally in order to maximally in order to obtain quality employees, quality and as needed. In the process of
process of recruiting new employees, PT. Agrofarm Nusa Raya still uses manual methods and has not
implemented a method for decision making. The large number of prospective employees makes HRD find it
difficult to select prospective employees who match the criteria to be accepted in the company. company. To
overcome this problem then a web-based Decision Support System is needed Support System that is web-based
by applying the Fuzzy Analytical Hierarchy Process (Fuzzy AHP) method. Criteria used for the employee
recruitment process namely interviews, psychological tests, Islamic knowledge, work experience, education and
certificates. Results The final result of the research shows that the Decision Support System for employee
recruitment can be developed with the Extreme Programming (XP) method. On the results of calculations that
applying the Fuzzy AHP method obtained the results that the highest value is 1.660 with the name Akbar, while
the lowest value is -1.810 with the name of Imam. With the Decision Support System that applies Fuzzy AHP
will facilitate HRD work in the decision-making process related to the final results of employee recruitment.
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1. INTRODUCTION

In this modern era of globalization technology is developing quite rapidly. One of the
technologies that suitable for data processing and information dissemination is information and
communication technology. Thanks to the advancement of information and communication
technology, data processing data processing becomes well computerized so as to improve
performance and the results obtained are better and more accurate [1]. Decision Support
System is one form of information system that applies certain methods to provide solutions for
decision makers in determine his choice [2]. Through a decision support system. This decision
support system certainly provides solutions to various one of them is employee recruitment.
The quality of employees is one of the most important aspects that is quite valuable for the
company [3]. Employees with good quality will have a positive impact on the company for
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work prospects in the future. Therefore, when the process of employee recruitment process
must be done optimally so that the results obtained are objective [4].

PT Agrofarm Nusa Raya is a producer of micro-fertilizer (Micro Nutrients Fertilizer)
in Ponorogo Regency. To increase its productivity, it requires employees who are suitable and
responsible for their their work. When recruiting employees, PT. Agrofarm Nusa Raya still
finds it difficult in the process of decision-making process related to the results of employee
acceptance. This problem occurs because in the employee recruitment process employees still
use the old way and have not implemented a decision-making method. To solve these problems,
a decision support system is needed decision support system during the employee recruitment
process. During this time, prospective employees complete the administrative stage by filling
out biodata through google form. Some of the prospective employees are constrained when
accessing google form so they have to submit physical files directly.

Files with a large number of files will accumulate and room so that it makes it difficult
for HRD when looking for prospective employee data to be processed. Based on observations
and information obtained by researchers at PT. Agrofarm Nusa raya, the results show that the
employee recruitment process is easier to do by filling out the process is easier to do by filling
out biodata through the web rather than submitting physical files directly to the company.
directly to the company. One method that can be applied to provide a solution to the problem
of employee recruitment problem is the Fuzzy Analytical Hierarchy Process. This is because
Fuzzy AHP has a precise calculation process with an accurate level of data maturity accurate,
so that it can provide recommendations for candidates or prospective employees to match the
qualifications that are being required. Through this decision support system is expected to be
able to improve the quality and accuracy of in making decisions by considering other relevant
factors and to minimize the level of subjectivity in the calculation process. subjectivity in the
calculation process.

2.  METHODS

2.1 Decision Support System

Decision Support System (DSS) is an information system to assist management in the
decision-making process with semi-structured problems. problems that are semi-
structured. Through a decision support system decision support system can provide
alternative decisions thatwill be taken by the user related to a problem that is being solved
[5]. Application of decision support system decision support system, which aims to
simplify the process decision making process related to a problem, get accurate final
results and convert raw data into information that is easy to understand.

2.2 Analytical Hierarchy Process

Analytical Hierarchy Process (AHP) is a method in Decision Support Systems that
developed by Thomas Lorie Saaty (1970). This method can be used with multi-factor or
multi-criteria data or multi-criteria data, where the analysis process is obtained by giving
a priority value to each variable of each alternative [2]. The following is a scale table
comparison scale table to create a pairwise comparison matrix pairwise comparison
matrix. According to Saaty, in solving diverse problems can use a scale of 1-9 because it
is considered the best scale in describing 9 scale because it is considered the best scale in
describing an idea [6].
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Table 1. Comparison Scale According To Saaty

Value Description
1 Both elements are of equal importance
3 One element is slightly more important than the other element
5 One element is more important than the other element
7 One element is more important than the other element
9 One element is absolutely more important than the other elements
2,4, 6,8 | Values between two judgment values that are adjacent

Table 2. Random Index Value

Matrix Size | Value Rl | Matrix Size | Value RI
1,2 0 9 1,45
3 0,58 10 1,49
4 0,90 11 1,51
5 1,12 12 1,48
6 1,24 13 1,56
7 1,32 14 1,57
8 1,41 15 1,59

The calculation flow in the AHP method is as follows :

1. Decompose the problem by structuring the hierarchy. Starting with setting a goal at
the highest level. Then proceed with level below that is criteria, followed by sub
criteria (optional) and the last is the alternative [7].

Tujuan (goal)

Kriteria 1 Kriteria 2 Kriteria 5

Alternatif 1| |Alternatif 2 | | Alternatif 3 | | Alternatif 4 | | Alternatif 5| | Altenatif 6

Alternatif 7 | | Alternatif 8 | | Alternatif 9| | Alternatif 10

Figure 1. AHP Hierarchy Structure

2. Create a pairwise comparison matrix criteria. In its construction, the law of reciprocal
axioms applies, namely if X is compared with Y will result in a Z value. Conversely,
if Y is compared to X, it will produce a value of 1/z [8].

3. Perform normalization, which is to divide the value of the pairwise comparison matrix
with the total value of the column concerned.

4. Summing the matrix per row, i.e. by multiplying the value of the pairwise comparison
matrix with the priority value of the criteria then calculate the sum of each row.

5. Calculate the maximum lambda value (1 max),by summing the matrix value of each
row.

6. Calculate the value for Consistency Index (Cl), using the formula:
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2.3

n = Count of element
7. Calculate the value for Consistency Ratio (CR), using the formula:

ClI = Consistency Index
Rl = Random Index.

Fuzzy AHP
Fuzzy Analytical Hierarchy Process (Fuzzy AHP) is an analytical method for the
development of the AHP method with a fuzzy concept approach. The existence of Fuzzy
AHP, of course, can improve the shortcomings of the AHP method, which is related to
the uncertainty factor in decision decision making so that the criteria found are still
subjective [9]. In Fuzzy AHP applies triangular membership Triangular Fuzzy Number

_(Amax—n)

Cl= (n—1)

CcI

(TFN) in determining the degree of membership.

Table 3. Triangular Fuzzy Number Scale According To Chang

AHP Intensity of Linguistic Set Triangular Fuzzy Reciprocal
Importance Number
1 Comparison of the same elements (Just Equal) (1,1,1) 1,1,1)
2 Mid (Intermediate) (*,.1, %) (¥,1,2)
One element is more important than the other (Moderately 3 1 2
3 Important) (1., 2) (hoy s, 1)
4 Mid (Intermediate) (la 2,%0) (s, Mo, 2l5)
One element is more important than the other (Strongly 5 U o2 1
5 Important) (2,0, 3) (M, %ls, ')
6 Mid (Intermediate) (%12, 3,71y) (47, s, Us)
7 One element is more important than the other (Very 3,7, 4) (s 2y, o)
Strong)
3 Mid (Intermediate) (2, 4,%h) (o, Ma, 2h7)
One element is absolutely more important than the other I 2 21 1
9 (Extremely Strong) (4, 712) (s, *s, 1a)

The calculation flow in the Fuzzy AHP method is as follows as follows:
1. Create a hierarchical structure of the problem to be solution and create a pairwise

comparison matrix each criterion with TFN scale.
2. Calculating the Fuzzy Synthesis (Si) value, with the formula:

-1

1z

M x

1=

m
J
Su

5=
j=i 1j=1

i

Calculating the Vector value (V) and determining the value of the Defuzzification

Ordinate (d"), with t

if mpg = my,

he formula :
if l; = u,

1,
V(M = M) = { o L —u,
(my —uy) = (my — 1)

d'(Ai) = min V (5i = Sk)

Normalize the fuzzy vector value (W), with the formula :

W= (d(A1), d(A2), ..., d(An))T

Determine the weight of the assessment category for each criterion
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6. Calculation of the value of each alternative
7. Determining the final result

2.4 Extreme Programming

simple design spike solutions
CRC cards prototypes

user stories

values

acceptance test criteria
iteration plan

planning refactoring

pair programming

featng unit test
continuous integration
Release acceptance testing

software project

increment velocity
computed

Figure 2. Extreme Programming Method

Extreme Programming (XP) is known as “technical how to” which is how a team
develop software efficiently and apply various approaches and techniques that are
practical [10]. Extreme Programming applies the technique of refactoring technique.
According to Martin Fowler, refactoring is a technique used to change the existing
program code without changing the business processes that are running. Stages in
Extreme Programming can be done repeatedly and emphasize periodic development and
testing process. development and testing process that is carried out continuously. Steps
in the Extreme Programming method there are four, namely planning, design, coding,
and testing.

3. RESULTS AND DISCUSSION
3.1 Results

a) Landing Page
The landing page is the initial page when the user first accesses the Decision
Support System for employee recruitment at PT. Agrofarm Nusa Raya. This
landing page There are two main buttons, namely “Login” for users who already
have an account and the “Register” button for users who do not have an account.

SISTEM PENDUKUNG KEPUTUSAN
REKRUTMEN KARYAWAN

Figure 3. Landing Page
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b) Register Page
The register page is a page that used by Employee Candidate users to create
account or register themselves to the system. To can register, the user is asked to
enter fullname, email, password and confirm password through the available input
form.

Register

Figure 4. Register Page

c) Login Page
The login page acts as the main door for user when accessing the system. To be
able to do login, users must input their email and registered password through the

input form available.

Figure 5. Login Page

d) Password Change Page
The password change page is used by users who want to change the password

with a new one. To be able to change the password, the user must enter the current
password, the and confirm the password.

pan Fasawera

Figure 6. Password Change Page
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e) Administration Data Page
The administrative data page is used by the user Prospective Employees to
complete their personal biodata including choosing the type of vacancy that will
be applied for. In addition, they can also upload supporting files through the
available input form.

Figure 7. Administration Data Page

f) Vacancy Data Page
The vacancy data page contains a list of all vacancies both active and inactive.

Figure 8. Vacancy Data Page

g) Criteria Data Page

The criteria data page contains a list of all criteria used for the employee
recruitment process.
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Figure 9. Criteria Data Page
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h) Criteria Assessment Category Data Page
The criteria data page contains a list of all criteria used for the employee
recruitment process.
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Figure 10. Criteria Assessment Category Data Page

i) Alternative Data Page
The alternative data page contains a list of all prospective employees registered
in the system.
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Figure 11. Alternative Data Page

j) Assessment Data Page
The assessment data page is used by the user HRD user when giving an
assessment of all alternatives (prospective employees).

DDDODODE R

Figure 12. Assessment Data Page

k) Calculation Result Page
The calculation results page is used by the user HRD to display all the
calculation flow of the Fuzzy AHP method.
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Figure 13. Calculation Result Page

I) Recruitment Result Data Page
The recruitment results data page is used to display the recommendation results
of the employee recruitment process.

Figure 14. Recruitment Result Data Page

m) Acceptance Status Page
Secure Acceptance Status The acceptance status page is used by the user
Employee Candidates to find out the status of the ongoing ongoing recruitment
process. There are three status when the recruitment process is “Processed”,

“Accepted”, and "Rejected”.
- Q

Saat ini status anda melamar di posisi Analis Laboratorium Mikrobiologi - 2024
sedang diproses.

OV st o 20 vemogot

Figure 15. Acceptance Status Page

3.2 Discussion

a) Login Page
The login page is used to authenticate for users who want to access features in
the system. In the recruitment decision support system there are 3 types of user
roles, namely user HRD user, Manager user and Prospective Employee user.
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b)

d)

f)

9)

h)

Administration Data Page

The administration data page can only be accessed by Employee Candidate
users only. On this page, user Employee Candidate users are asked to complete their
personal data including choosing the type of vacancy that will be applied for. In
addition, they can also upload supporting files.

Vacancy Data Page

The vacancy data page can only be accessed by HRD users, because they are
responsible for recruitment and manage vacancy data is HRD. On this page HRD
can view, add, change and delete
available vacancies. In addition, HRD users can activate and deactivate the status
for each vacancies that exist.

Criteria Data Page

The criteria data page can only be accessed by HRD users because they are
responsible for recruitment and manage criteria data is HRD. On this page HRD
users can view, add, change and delete criteria data.

Criteria Assessment Category Data Page

The criteria assessment category data page is only can only be accessed by HRD
users, because those who obliged to carry out recruitment and managing criteria
assessment category data is HRD. On this page HRD can view, add, change and
delete category data criteria assessment category data.

Alternative Data Page

The alternative data page can only be accessed by HRD users, because they are
responsible for recruitment and manage alternative data is HRD. On this page HRD
can see list of all alternatives in detail, can filter by vacancies, download supporting
files, download by vacancy, download supporting files, edit prospective employee
data and select to can enter the assessment stage.

Assessment Data Page

The assessment data page can only be accessed by HRD users, because they are
responsible for recruiting and managing assessment data is HRD. On this page HRD
can provide assessment. The assessment process is carried out by weighting for
each criterion along with categories, then provide an assessment for each alternative
based on the assessment category that has been determined.

Calculation Result Page

The calculation result data page can only be can only be accessed by HRD users,
because they are responsible for to recruit and manage the calculation data is HRD.
calculation data is HRD. On this page will displays all the calculation flow from the
Fuzzy AHP method. In addition, HRD users can also change the the status of each
alternative which was originally “Processed” to “Accepted” or “Rejected”.

Recruitment Result Data Page

The recruitment results page can be accessed by users HRD and Manager. On
this page displays the results of recommendations from the employee recruitment
process. The list of calculation results is sorted from to the minimum value. If you
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want to print data can press the “Print Data” button then will download the
recruitment result file in PDF format.

3.3 White Box Testing

White box testing is done by creating a flow graph, calculating the cyclomatic
complexity value, determine the independent path, and analyze.

a) Login

@ (  Muai )
Input Email dan
Password
Menampilkan
Pesan Kesalahan
@ Tidak
Menampilkan
Dashboard
@ Selesal

Figure 16. White Box Testing Login

Based on the flow graph above, the number of edges (E) which is the connecting
line between nodes (N) is 6. While the nodes (N) that describe an activity are 6.
Describe an activity as many as 6. Formula for calculating the cyclomatic value
complexity V(G) =E- N + 2.
With this formula, the value of V(G) is obtained:

V(G)=E-N+2
V(G)=6-6+2
V(G) =2

Then, an analysis of the (independent path) in the login process, so that the
results obtained are:
Path1=1-2-3-4-5
Path2=1-2-3-6-2-3-4-5

From the calculation of the value of cyclomatic complexity and the number of
independent paths there are. This shows that the system developed shows that the
system developed has been in accordance with the planning that has been determined
at the beginning. Thus, each function of the of the system has functioned properly,
without errors and the output produced in accordance with specifications and needs.
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b) Criteria Data Page

)
\__/ | Menampilkan Halaman
Data Kritena [

Figure 17. White Box Testing Criteria Data Page

Based on the flow graph above, the number of edges (E) which is the connecting
line between nodes (N) is 21. (N) as many as 21. While the nodes (N) that describe an
activity are 17. describe an activity as many as 17. The formula for calculating the
cyclomatic value complexity V(G) =E - N + 2.

With this formula, the value of V(G) is obtained:

V(G)=E-N+2
V(G)=21-17 +2
V(G)=6

Then, an analysis of the (independent path) in the login process, so that the
results obtained are:
Path1=1-2-3-4-5-6-7
Path2=1-2-3-4-5-16-4-5-6-7
Path3=1-2-8-9-10-11-7
Path4=1-2-8-9-10-17-9-10-11-7
Path5=1-2-12-13-14-15-7
Path6=1-2-12-13-14-12-13-14-15-7

From the calculation of the cyclomatic complexity and the number of
independent paths there are. This shows that the system developed shows that the
system developed has been in accordance with the planning that has been determined
at the beginning. Thus, each function of the of the system has functioned properly,
without errors and the output produced in accordance with the specifications and
needs.

3.4 Black Box Testing

Black Box testing uses an approach that approach that focuses on validating the
functionality of the employee recruitment decision support system that applying the
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Fuzzy AHP method. This test is useful to ensure that all functions are in accordance in
accordance with what is expected.

Table 4. Black Box Testing

No Page Success rate
1 Register Page 100%
2 Login Page 100%
3 Password Change Page 100%
4 Administration Data Page 100%
5 Vacancy Data Page 100%
6 Criteria Data Page 100%
7 Criteria Assessment Category Data Page 100%
8 Alternative Data Page 100%
9 Assessment Data Page 100%
10 Calculation Result Page 100%
11 Recruitment Result Data Page 100%
12 Acceptance Status Page 100%

CONCLUSION

Based on the description of the results and discussion in is the XP (Extreme
Programming) method was used for the development of a decision support system for hiring
employees who apply the Fuzzy AHP method. There are four stages in the XP method, namely
Planning (Planning, Design, Coding, and Testing. At the Planning stage, what is done stage,
namely identifying problems and analyzing the system including functional and non-functional
requirements. Then Design stage is to create system modeling, architecture modeling and
database modeling through UML diagrams. architecture and database modeling through UML
(Unified Modelling Language) diagrams. (Unified Modeling Language) diagram. Then enter
the stage Coding stage, namely applying the modeling that has been made by compiling
program code using the PHP language. by compiling program code using the PHP language
with the Laravel framework and MySQL database. Finally is the Testing stage, which is testing
the software to find out errors or errors that caused when the application is running. Testing
testing is done using Black Box and White Box. By using this decision support system can help
the HRD of PT Agrofarm Nusa Raya in recruiting new employees.

In this research, manual calculations are used as reference for matching the results of
calculations with Fuzzy AHP method on the system that has been created. The calculation
begins by entering the comparison each criterion until the Consistency Ratio (CR) value is
obtained value of 0.886 with consistent status because the value is less than 0.1. Next, the
weighting of the assessment category of each criterion used for the assessment process of all
alternatives. Then HRD will make a selection of candidates in the Administrative Data menu.
Prospective employee data candidates who pass the administrative stage can enter the
Alternative Data for assessment. After doing calculation with the Fuzzy AHP method through
the system obtained the final result that the highest value is 1.660 with the name Akbar (A2)
and the lowest value of -1.810 with the name Imam (A6).
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