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Article history: The industrial world in the era of generation 4.0 really needs personnel
related to human resources who are able to handle crucial problems,

Received month dd, yyyy especially in terms of data digitalization. The purpose of this paper is to

Revised month dd, yyyy analyze the supporting criteria that can be used as a measure of programmer

Accepted month dd, yyyy selection for the needs of the industrial world which can provide optimal

decisions and pay attention to the use of multi-criteria that have different

quantitative assessments such as criteria related to contradictory times in its
Keywords: application. The Problem, in industrial world does not only require speed
alone, but requires professional staff who are able to transform into digital
technology, digitalization technology is needed in terms of the data
conversion and transferring process, so a programmer has an important role
in changing favorable conditions, because it requires a selection process to
get the best professional from a number of programmers. The method that
can be used is medm-ahp and electre methods in concept of elimination.
This method is part of the medm, which uses eight eriteria in the selection
and evaluation process. The results obtained from a number of selected
programmers produce several professionally selected people, can be used as
an optimal benchmark for the programmer selection and evaluation process
with a long preference index stage through the elimination process, this
provides evidence that the selection and evaluation process can determine
decision making which is optimal for a select number of programmers that
only a few have through the aggregate dominant matrices.
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1. INTRODUCTION

Given the uncertain in the current industrial 4.0 era, it is felt in all industries that have experienced a
decline in overcoming uncontrolled economic conditions in the era of global competition [1]. It is not only
large industries that are able to master the conditions of the 4.0 generation era, on the contrary small
industries that are able to maintain their survival are industries that have mastery of digitalization technology
[2]. All this thanks to the support of professionals who are able to use and utilize technology and analyze
well. His thinking is, of course, none other than the source of the profession of a programmer. Programmers
have made many breakthroughs that are able to change the arrangement of such complex documents into
simpler ones in the form of digitization, converting a lot of data which was previously in the form of files and
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then converted into digitized form [3].

Then distributed quickly and precisely to the target in need. Owned entities are converted into
objects that are compiled and processed by objects and by programming languages that specifically handle
object-based data. Thus the need for professionals such as programmers 1s needed by the entire industrial
world, especially in the 4.0 generation which is said to be able to develop business in the digital world as it is
today. The problem that arises is how is the process of selecting professional programmers who have optimal
abilities in handling the smooth running of the digitization industry in the 4.0 era by using many criteria that
contradict their understanding, this is very difficult to solve, such as criteria related to timing to obtain
optimal selection results.

To prepare professionals such as programmers, we need a method that is able to carry out the
selection and evaluation process so that it is appropriate to choose programmers that fit the needs of the
industry in the industrial era 4.0. One method that can be used is to determine the need for a number of
criteria according to the required barometer [4]. Multi-criteria Decision Making (MCDM) is a selection
method that uses many criteria as measurement parameters [5] to measure needs that are prioritized in the
selection process [6] for a number of programmers. Of the eight criteria that can be used are Abstract
Depiction (AD), Conceptual Design (CD), Logical Data Model (LD), Physical Data Model (PD), Speed
Coding (SC), Cyclomatic Logical (CL), Matrices Logical (ML) , and Region Sets (RS). The eight criteria
used have different data uses, meaning that there are criteria that are meaningfully in line and there are
criteria that are meaningful in reverse [7]. Because the data that is processed from each criterion uses
quantitative data, the data will provide a magnitude for each criterion. The novelty of this research lies in
processing data which generally have similarities in data processing, in this study the data has two different
understandings, this is very difficult in the calculation process. Data that has a quantity value can give
meaning such as the largest value i1s the value that has the best value meaning (HB), or vice versa, the
smallest value is the value that has the best value meaning (LB), so that all data in the form of values attached
to a criterion are not all interpreted the same way, it becomes increasingly difficult to process data from a
criterion. By looking at conditions like this, the right method that can be used is the Electre method [8].
While the analytic hierarchy process (AHP) method is used to determine the importance value which is the
measure of each criterion used [9], of course with the support of instrumentation in the form of a
questionnaire from a number of respondents, so it is not determined solely in accordance with the wishes of
the researcher, but from a number of respondents. which provides input, then processed with the help of the
AHP method or expert choice application to provide a value of importance to a number of criteria used [10].
Through collaboration, the AHP and Electre methods provide optimal results for the selection and evaluation
of the needs of professionals such as programmers. AHP is used in determining the weights through the
acquisition of eigenvectors with five iteration stages with multi-criteria types with different understandings
and Electre as a selection elimination process through a preference stage by setting a threshold as an
alternative elimination process to the unification of aggregate decisions as the final selection.

Related to this, this study aims to analyze the supporting criteria that can be used as a measure of
programmer selection for the needs of the industrial world in the 4.0 era for companies in Indonesia. The
contributions of this research are as follows:

» Implementation of the use of multi-criteria with MCDM-AHP in collaboration with the ELECTRE method
which can provide optimal decisions in the selection of professionals such as programmers.

* Paying attention to the use of main factors against criteria that have different quantitative assessments such
as criteria related to time and the meaning of reverse assessment, namely the smallest value is the best, in
general what is widely used in applied research is the notion of the largest value is the best. In this study,
using the application of criteria by using these two understandings.

2. METHOD

This section will explain a lot about the basic concepts that can strengthen understanding of the
content of this research discussion. As is meant by multi-criteria decision making (MCDM) along with the
methods included in the MCDM category, there is also an analytic hierarchy process (AHP) which is a
problem simplification method to narrow down the problems that are detailed through a hierarchy, and finally
the Electre elimination method is a method that solves the problem by comparing the preference structure
into a two-dimensional matrices for ranking. Completion of the concept in detail from this research will be
explained in stages through the completion of the algorithm which can be seen in Figure 1.
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Figure 1. AHP-ELECTRE Algoritm

2.1. Multi-criteria cecision making (MCDM)

Multi-Criteria Decision Making (MCDM) is a method that can be used to solve a problem by using
many criteria [11] which are used as a barometer to determine a particular goal based on soft computing
[12], many methods fall into this category. A number of criteria used will be the determining trend until the
end of the selection. This is because this method can solve various problems, both quantitative and
qualitative, and can even be combined from both [13].

The MCDM methods used are analytic hierarchy process (AHP) [14], Simple Additive Weighting
(SAW) [15], Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) [16], Decision-
making trial and evaluation laboratory (DEMATEL), Preference ranking organizational methods for
enrichment evaluation (PROMETHEE) [17], Elimination et choix traduisant la realite (ELECTRE) [18],
multi-attribute utility theory (MAUT) [19] and Vlse kriterijumska optimizacija i kompromisno resenje
(VIKOR )[20],[21]. These methods are a series based on multi-criteria decision making (MCDM) [22] and
many more that cannot be mentioned.

2.2. Analytic hierarchy process (AHP)

The analytic hierarchy process (AHP) method is a method that is able to solve a problem from a
very complicated form to a simple form through a simplification process [23] into a hierarchical form so that
it becomes more focused on one problem by assigning eigenvector [24] to each level of resolution. All levels
are simplified into a form of hierarchical modeling.

Each level consists of three levels consisting of objectives, criteria or sub-criteria, so that in the end
it will end up with alternatives. The completion technique in AHP uses a comparison scale of two objects for
each level compared to each other depending on the number of comparisons used [25], the comparison scale
consists of numbers 1 to 9 which will be compared by looking at the importance of the two objects being
compared. compared, then used as a pairwise matrices to calculate the matrices multiplication so that the
eigenvector values of each level are obtained.

The eigenvector value obtained must go through a process called iteration to find the optimal
eigenvector value [26]. Tterations are carried out to eliminate the difference between the results of matrices
multiplication with a level of accuracy that is adjusted to the sharpness of the calculation. After finding the
optimal eigenvector value, then a feasibility test is carried out by multiplying the optimal eigenvector value
by a paired matrices during initialization to determine the consistency index (CI) and consistency ratio (CR)
values. As proof of acceptance or rejection, the CR value must be less than or equal to 10 percent. If the CR
value is more than 10 percent [27], then the decision is rejected, otherwise the decision can be accepted.

2.3. Elimination et choix traduisant ia realite (ELECTRE)

The Electre method is one of the ranking methods by using a way of eliminating preferences that are
compared between one row element with other row elements as a whole [28], then determining the set of
concordance and discordance that determined according to the rules that will be used as a two-dimensional
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matrices, through a threshold [29] an elimination process will be carried out which will produce a binary
number of 1 or 0, each of which is multiplied to determine the ranking of both the concordance and
discordance matrices [30].

Electre has its own and unique way of building a ranking system by eliminating all the criteria in
each row in aggregation. Several formulas that can be used in Electre are to form the dataset into normalized
data, if the meaning of the numerical dataset has the same meaning, then use equation 1, if the meaning of the
numerical dataset has a different meaning, then the normalization process is used equation 2) and equation 3,
50 it 1s necessary to make adjustments to the normalization process by looking at the condition of the dataset.
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After the datasets are normalized, the size of each dataset is adjusted to the weight that has been

determined at the paired matrices acquisition stage by finding the eigenvector value as the preference of

interest for each criterion, the optimal eigenvector is the result obtained from the paired matrices obtained

through the AHP method as a preference for each criteria. This can be done using the formula listed in

equation 4.

V=RW 4)

Thus the criteria will be grouped into two subsets of concordance sets and discordance sets, for concordance
sets they will be grouped using the equation 5, while for discordance sets they will be grouped using equation
6. By grouping the concordance set and the discordance set, so that each of them can be calculated and in the
end will form a two-dimensional matrices, for concordance using equation 8. Next is to look for the
suitability of the dominant matrices and the discrepancy of the dominant matrices at equation 9 and equation
10 with the help of a threshold as a barometer to determine the element matrices f(ki) and Gy with the

rules at (11) with the final ranking value. for a number of alternatives.
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To calculate the value of interest preferences against a number of criteria, of course, use the best rules using
the analytic hierarchy process (AHP) method. Several formulas that will be used to calculate the consistency
index (CI).

cl = Amax—n (12)

n=1
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While the consistency ratio (CR) as a determinant of whether a decision is accepted [31] or rejected with a
set limit greater than or equal to 10 percent, with the equation 13 below.

CR=%Z

o (13)

To find the amount of CR, a random index (RI) table is needed to determine the value of each order of the
matrices (N), pay attention to Table 1.

Tabel 1. Random index CI [32]
N 1 2 3 4 5 6 7 8 9 10
RI 0 0 058 09 112 124 132 141 145 149

11
151

12
1.54

13
1.56

14
157

15
1.58

3.  RESULTS AND DISCUSSION

In its implementation, the selection and evaluation of a number of professional programmers must
first determine a number of criteria that will be used as a barometer of measurement, there are eight criteria
that will be used. From each of the criteria, it is necessary to first understand how these types of criteria
work. It is said that all criteria use data entry in the form of quantitative data in the form of numbers that are
ready to be processed, but there are criteria that have different meanings in processing, especially for criteria
related to time. This criterion contains an inverse meaning, usually each criterion value is filled with
quantitative data containing the following meaning, the largest value is the best value (HB), it turns out that
not all of them mean the same, for example the Speed Coding (SC) criterion, this criterion also contains
numeric data, but This criterion has the meaning of the smallest value is the best value (LB), so it requires a
slightly different formulation from the others.

Starting from the display of the dataset that can be used as a reference for the unique programmer
selection process on the numerical value of the speed coding (SC) criteria, which means it is inversely
proportional to other criteria, this criterion implies that the smallest value is the best value (LB), while the
other means the largest value is the best value (HB). Pay attention to Table 2 which is a view of the dataset of
23 (twenty three) Programmers.

The data processing that will be carried out has a somewhat different and unique understanding,
because there are a number of criteria that have an inversely proportional understanding of the data. Data
processing like this must pay close attention to the location of the data within the specified range, so that the
data is structured in a structured manner and can facilitate the data normalization process that must be carried
out before the calculation process is carried out using AHP or ELECTRE, the key to completion is by
positioning the weight value. each alternative in a criterion of each and just carry out the process of
normalizing a number of assessments of the alternatives in order to provide the right results for the decisions
to be made. The ultimate goal of this data processing is to make an accurate decision on each weight that has
been calculated through the collaboration of the two methods. This does require full attention to achieve the
optimal value as an acceptable decision. With this strong concern, it is hoped that what must be fully
considered is the placement of each value in determining each number, both containing the meaning of HB or
LB from each criterion, if this is true, then all processes to the next stage of collaborative methods will
produce decisions as expected.

Table 2. Dataset view

Criteria ~ AD CD LD PD SC CL ML RS
(Al (HBy (HB) (HB) (HB) (LB} (HB) (HB) (HB)
PRO1 8034 7543 7563 7854 1522 8687 7597  76.63
PRO2Z 8205 7573 7569 79.56 1734 8344 7604 7852
PRO3 9245 8292 7543 7478 1634 B403 7577 7572
PRO4 8045 8693 7723 7274 1658 83547 77158 7143
PROS 9140 77.61 7481 8034 1832 8141 7515 8231
PRO6 8640 78.56 T78.15 8234 1826 9021 7851 8342
PRO7  77.89 80.34 80.18 8036 1864 8606 RB0O.55 7863
PRO8  89.67 8204 8023 8022 1748 8506 8060 7928
PRO9 9045 84.56 7845 7834 1539 8052 7881 7741
PR10O 9345 8351 7404 8OO 1845 BOOS 7438 8029
PR11 84.56  74.18 76.80 81.82 1742 8103 7724 8222
PR12 8512 8148 8051 7884 1633 8416 B0.88 7648
PR13 8846 78.84 81.04 T893 1732 7965 S8l41 7813
PR14 83523 80.64 8033 B80.13 20.12 R80.18 8070 80.22
PR15 8300 7223 7505 8023 1838 8036 7539 78.63
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PRI6 8367 6393 77.04 8290 I8.14 7905 7739 8392
PR17 75.87 6BS58 7305 7588 1624 7904 9248 8028
PRI18 8045 8228 7692 7805 1643 B0S6 7727 7025
PR19 8542 8254 8052 8003 17.32 7917  BO.R9 8223
PR20 8672 8846 7833 7886 1733 7898 7869 7216
PR21 86.16 7034 7941 8404 17.82 7821 7997 8234
PR22 8243 7975 8129 7958 1540 8149 Ble6  TR3R
PR23 8311 8000 8203 7541 1644  B238  B240 7731

Thus the data set must be normalized, so that it can be processed using the electre method, the
normalized table can be seen in Table 3. The normalized table will then become an index preference that will
be compared between one row and another until a concordance set and a discordance set are found. to be
used as two-dimensional concordance and discrodance matrices.

The dataset view listed in Table 2 illustrates that the data obtained have different understandings of
the categories owned by each criterion, meaning that the layout is in two different conditions which can be
seen from the type of criteria HB and LB, this will affect the determination of numbers in normalization.

The normalization results listed in Table 3 are the application of equation 2 and equation 3 by taking
into account the type of criteria that appear in the resulting dataset and the results are normalized data. After
finding the normalization results in table 3, we have to determine the magnitude of the value of importance
by using the analytic hierarchy process (AHP) using mathematical algebra matrices and testing the truth
using the Expert Choice Application as proof that the results of eigenvector values are optimal and must have
the same value to the value. The eigenvector is mathematic Algebra matrices and Expert Choice Application.

Calculations for each data in Table 3 are normalized using equation 2 and equation 3 by taking into
account the characteristics of the criteria High is the Best (HB) or Low is the Best (LB) that have been
previously determined. If the criteria are HB then use equation 2 and if LB use equation 3. For the first row
of HD criteria is HB, then use equation 2, if written with the following equation=(element matrices (i,j)-
maximum value of the criteria column) devide by (the largest value of the criteria column-the smallest value
of the criteria column), so the resulting value is 0.25 while in the first row for SC criteria which are LB by
using equaiton 3, if written with the following equation=(element matrices (i,j)-the value of the smallest
criteria column) devide by (The small value of the criteria column-the largest value of criteria column), so the
resulting value is 1.00. So do this until the 23rd row of programmer data in table 1 until the results of the
normalization process can be seen in Table 3.

Table 3. Normalization
Criteria AD CcD LD FD sC CL ML RS

(Al 0297 0.180  0.164  0.61 0089 0050 0038 0022
PRO1 02s 047 029 051 100 072 0w 047
PRO2 035 048 029 060 057 04 009 060
PRO3 094 077 027 0.18 037 049 008 040
PRO4 077 094 047 000 072 0.61 0.18 009
PROS (.88 056 020 067 037 027 004 088
PRO6 060 060 057 085 038 100 023 096
PRO7 011 067 079 067 030 065 034 06l
PRO8 078 074 080 066 054 057 034 066
PRO9 083 084 060 050 097 019 024 0352
PR10 100 080 011 065 034 015 000 073
PRI11 049 042 043 080 055 024 016 088
PRI12 053 072 083 054 077 050 036 046
PR13 072 061 089 055 057 0.12 039 058
PR14 053 068 081 065 000 016 035 073
PR15 041 034 022 066 036 018 006 061
PR16 044 000 044 090 040 007 0.17 1.00
PR17 000 019 000 028 079 007 100 073
PRI8 026 075 043 047 075 020 016 000
PR19 054 076 083 065 057 008 036 088
PR20 0.62 o0 059 054 057 006 024 0.4
PR21 059 026 071 LO0 047 000 030 088
PR22 037 064 092 061 09 027 040 059
PR23 041 (.66 100 024 0735 0.35 044 052

IntJ Adv Appl Sci, Vol. 99, No. 1, Month 2099: 1-1x
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Thus, the dataset must be normalized, so that it can be processed using the Electre method. The
normalization at table 3 become a preference index that will be compared between one row and another until
a concordance set and a discordance set are found to be used as concordance matrice along with the
diccordance matrice data. The number of records developed into 506 matrices elements to obtain a set of
concordance and discordance sourced from 23 dataset views.

Table 4. Eigenvector calculation results using mathematic algebra matrices.

Crteria AD CD LD PD CcT cC MS RS Eigenvector
Abstract Depiction (AD) 1.000 2965 2234 1.963 3984 4378 6900  6.600 0.297
Coneeptual Design (CD) 0.337 1000 1.956 1274 2126 3782 4578 7.000 0.180
Logical Data Model (LD) 0.448 0511 1.000 1.565 2976 3466 3842 6900 0.164
Physical Data Model (PD) 0.509 0785  0.639 1000 3462 3568 3996 7.000 0.161
Speed Coding (SC) 0.251 0470 0336 0.289 1000 2962 3226 6.000 0.089
Cyclomatic Complexity (CC) 0.228 0264 0280 0280 0338 1000 1722 3.000 0.050
Matrices Score (MS) 0.145 0218 0260 0250 0310 03581 1000 2278 0.038
Region Set (RS) 0.152 0.143  0.145  0.143 0167 0333 0439  1.000 0.022
Consistency = 0.040 Consitency index = 00356
Amax= 8391 Consistency ratio = 0.040 (Acceptable)

Grouping the concordance set can be done using equation 5, while the grouping for the discordance
set can be done using equation 6. The results of the concordance set are arranged into a two-dimensional
matrices as shown in Table 5, while the discordance set can be searched using equation 7 the results of the
discordance set if arranged into a two-dimensional matrices will look like the one in Table 6.

Synthesis with respect to:
Goal: Generation 4.0 of The Programmer Selection DSS5: MCDM-AHP and ELECTRE-Elimination

Overall Inconsistency = .04

Abstract Depiction 237 I
Conceptual Design k]
Logical Data Model Ac4
Physical Data Model 161
Speed Coding 083

Cyclomatic Complexity 050
Metrices Score 03
Region Set 022 Il

Figure 2. Eigenvector calculation results using the expert choice apps

The grouping of data included in the Concordance matrices is data that has a positive value that is
compared to each other, while the data included in the discordance matrices is data that has a negative value,
so that there is no data that is free from the process of elimination, thus the grouping of data will easy to
insert according to the location in a concordance matrices and discordance matrices.

Table 5. Concordance matrices
Al PROI PRO2 PROX PRO4 PROS PROG PROT PROS PROY PRI0 PRIL PRI2 PRI3 PRI4 PRIS PRI6 PRIT PRIS PRI9 PRX PR2I PR22 PRZ3

PROL 0000 0139 0523 0323 0340 0090 0436 0139 0300 0340 0319 0162 0139 0139 0520 0319 0%41 0323 0139 0162 0319 0.139 0300
PROZ 0861 0000 0384 0083 0817 0566 0386 0090 0233 0340 0319 0083 0233 0039 0520 0319 0851 0530 0050 0233 0319 0072 0233
PROZ 0477 0616 0000 0560 0KIT 0566 0566 0566 0347 0340 0616 0477 0616 0616 0KIT 0616 060 063K 0616 0458 0616 0526 0616
PRI4 0678 0817 0431 0000 0520 0566 0566 0319 0230 0520 0817 0526 0616 0616 0ET 0F17 060 075 0616 0436 0616 0526 0526
PROS 0660 0660 0183 0480 0000 0297 0408 0480 0530 0523 0549 0530 0530 0619 0799 0526 087 0530 0530 0530 0526 0480 0480
PROG 0011 0911 0434 0434 0703 0000 0619 0133 0333 0523 0911 0530 0233 0619 L1000 0737 0&74 0731 0530 0233 0540 0.530 0530
PROT 0564 0614 0434 043 0592 0381 0000 0211 0434 0412 0431 0233 0413 0300 0614 0431 0851 043 0211 0434 0431 0413 0413
PROE 0861 0911 0434 0681 0520 0767 078 0000 0523 0412 0817 0799 079 0687 0750 0727 0841 0N 0597 0820 0727 0799 0799
PRI OT00 0767 0654 0770 0470 0767 0566 0566 0000 053 0767 0588 0616 0616 0ET OEIT 0041 0850 0616 0659 0616 0566 0749
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PRID 0660 0660 0660 0480 0477 0477 0588 0499 0480 0000 0477 0660 0710 0588 0499 0526 0874 0660 0687 0530 0526 0660 (0660
PRII 06Kl 0681 0384 018D 0451 0000 0560 0173 0233 0523 0000 0083 0233 0333 1000 0616 0874 0530 0211 0233 0319 0480 0480
PRIZ 0OB38 0817 0523 0474 0520 0470 0767 0290 0412 0340 0817 0000 0319 0520 0817 0817 0851 0EX 0139 0363 0520 0526 0777
PRI3 0861 0767 0384 0384 0470 0767 0587 0.290 0384 029 0767 0681 0000 0587 0587 0767 0817 074 0658 0570 0798 0817 0319
PRI4 0X61 0861 0384 D384 0381 03E1 0700 0223 0384 0412 0678 0480 0413 0000 0700 0727 0851 0681 0211 0434 0431 0.660 0660
PRI5 0480 0480 Q183 0183 0201 0000 0386 0.161 0.183 0501 0.000 0183 0233 0300 0000 0230 0851 0480 0211 0233 0230 0480 0183
PRI6 0681 0681 0384 0083 0474 0273 0569 0083 0183 0474 0384 0083 0183 0273 0770 0000 06 06E] 0083 0233 0072 0480 0480
PRIT 0059 00149 0310 0310 0127 0127 0049 0049 0059 0127 0127 0049 0149 0149 00149 0306 0000 0049 0127 0199 0176 0.059 0310
PRIE 06TE 0470 0362 0230 0470 0269 0566 0.269 0050 0340 0470 0180 0319 0319 0320 0319 0851 0000 0139 0139 0319 0.180 0430
PRI9 0861 0950 0384 0384 0470 0470 0789 0493 0384 0313 0789 0861 0363 0789 0789 O0BIT 0874 0X61 0000 0523 0520 0.660 0660
PRID 0OX3E 0767 0542 0564 0470 0767 0566 0269 0341 0470 0767 0637 0180 0566 0767 0767 0801 0E6]1 0477 0000 0616 0477 0637
PRZI 0681 0681 0384 0384 0474 0451 0569 0183 0384 0474 0681 0480 0183 0569 0770 0928 0824 0681 0480 0384 0000 0480 0480
PRIZ 0861 0928 0474 0474 0520 0470 0587 0.290 0434 0340 0530 0474 0703 0340 0520 0520 0841 0FX 0M0 0523 0520 0000 0273
PRI} 0J00 0767 0384 0474 0520 0470 0587 0290 0351 0340 0520 0223 053 0340 0E17 0520 0690 0570 030 0363 0520 0.727 0000

The next normalized table will be the index preference that will be compared to the first row with
other rows, even all rows must be compared one by one with other rows. The comparison results for each
row will form a two-dimensional matrices as shown in Table 5 which is called the concordance matrices.
with the help of threshold (average of the overall two-dimensional concordance matrices) which is obtained
mathematically by equation 7, with the resulting value of 0.5; while the discordance matrices in table 6 with
the help of a threshold (the average value of the entire two-dimensional discordance matrices) is 2.95 which
can be found using the equation 8 from the acquisition of the two concordance and discordance matrices
through the process of multiplying the two matrices for each location of the data element. The matrices will
provide a rank for each row of the concordance matrices and the row of discordance matrices which can be
seen in Table 7 as a decision that can be taken as a professional in the field of programmers that can be used
as decision support, and others until they find a set of concordance sets and the set of discordance, to be used
as concordance and discrordance matrices.

Table 6. Discordance matrices

Al PRO1 PROZ PRO3 PRO4 PROS PRO6  PROT PROR PROG PRIO PRIl PRIZ FRI3 PRI4 PR15 PRI6 PRIT PRIE PRI1Y PR2Z0 PR21 PR2ZZ PR3

PROL 0000 0330 2070 1010 094 0801 0726 1151 1KY L1131 0840 2399 1001 0523 0235 0818 1397 0531 0849 0808 0674 1406 1905

PROZ 3129 0000 1.399 0757 2659 3005  LEES I7.695 1964

295 1348 3597 1EB6 0911 0231 0821 2478 0441 1512 LIL5 0930 3838 1922
PROZ 0483 0715 0000 0639 1218 1707 0630 2398 1150 091 13EE 1357 1712 Q707 097 0928 0979 0424 1400 0858 1598 1145 1383
PRO4 0990 1322 1566 0000 2095 2558 1026 3321 1201 L440 1546 2092 11X 0905 1106 0974 1065 0918 1505 1001 1479 1516 1482
PROS 1006 0376 0821 0477 0000 2578 0778 2723 LE6E 1628 0595 1488 2269 1673 0056 0445 1084 0437 1869 0596 1719 1414 1705
PRO6 1249 0333 0586 0391 038 0000 0467 0540 0725 0474 0224 0776 0366 0.0 0000 0053 0X29 0388 0287 0431 0150 0.803 0662
PROT 1378 0531 1566 0975 1285 2141 0000 8041 L8 L24 0905 2970 1126 0852 0509 0576 0830 0.734 0746 0851 0F19 1.736 1025
PROE 0869 0057 0435 0301 0367 LES3 0024 0000 0555 0608 0204 0062 0150 0541 0092 0148 0K61 0026 0085 1056 0326 0147 0276
PROY 0920 0509 0870 0832 0599 1379 0646 OB87 0000 0337 0832 1000 0732 0217 0274 0566 0911 0.006 0895 0402 OET0 0.693 0955
PRIO 0884 0436 0916 068 0614 2101 07F73 3306 2964 0000 OAZ8 1521 2746 1498 018 0419 1000 0557 1580 0K03 1114 128K 1513
PRI1T L1190 0742 0720 0647 1680 4463 1105 1729 L2203 L33 0000 090 1545 0695 0000 0298 1601 0377 2552 0791 L1 1744 1009
PRIZ 0417 0278 0737 0456 06T 1289 0337 1103 L0 0658 1042 0000 0506 0354 0259 0761 0772 0072 1012 0659 0928 0853 0558
PRI3 0999 0530 0584 0BES 0441 2734  0O8EE 4998 1366 0364 0647 1978 0000 0268 0186 0635 0578 0687 0654 0345 1300 1305 1142
PRI4 1911 109R 1414 1105 0598 3443 1174 THEIS 4611 0668 L4358 1EIT 373K 0000 0604 0503 0977 L1033 678 0966 LIIE 6048 1T9E
PRI5 4.262 4329 L1115 0904 17878 -33517 1965 651826 3648 5285 -4704 3866 5798 1656 0000 1.144 2327 0668 6143 1398 2710 1208) | 822
PRI6 1.222 1218 LOTT 1026 2246 18766 1735 1175 L766 2380 3360 1315 1435 L6E6 0XT4 0000 1342 0748 2987 1162 2363 1591 09K
PRIT 0716 0404 1022 093 0923 1206 1204 1218 LIRE LO0D 0624 1296 1455 1024 0430 0745 0000 0.665 129 1064 1029 1535 1797
PRIE 1.EE3 2266 2359 1089 2267 2580 1362 30E3 170648 1.794 2652 13974 3174 0968 1496 1337 1504 0000 4825 1942 1817 5766 2436
PRIY LI7E 0662 0715 0665 0535 3486 1340 2274 LIIT 0633 0392 0989 0577 00147 0163 0335 0770 0.207 0000 0207 0714 1391 065
PRI0 113K QEYT 1166 099 1679 2319  LI75 190 2490 1245 1264 1517 1114 1036 0T15 0860 0940 0515 3052 0.000 1008 1.281 1195
PRI 1483 1052 0626 0676 0582 6647 1391 L6EY L149 0898 O3] LOT7 0766 0895 0369 0438 0972 0550 1402 0992 0000 1251 0516
PRZZ 0711 0261 0K73 0660 0707 1245 0576 0970 1442 0776 0573 1172 0K75 0165 0083 0628 0651 0.173 0719 0780 079 0223 0525

PRI 0525 0530 0723 0675 0587 L1510 0976 2006 147 0661 0991 L7903 1369 0556 0549 1012 0557 0411 1528 0837 1939 4478 0000

From the results of the acquisition of both concordance and discordance matrices, the last step is to
perform the multiplication process of these matrices to be used as the aggregation dominant matrices which is
the result of multiplying the two matrices as a decision making. For the result of the process that has a value
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of one, it will provide decision support as the chosen alternative and vice versa describes the decision support
that is not selected for the alternative.

Table 7. Aggregation Dominant matrices

Al PRO1 PROZ PROZ PRO4 PROS PROA PROT PROE PROS PRIO PRI1 PRIZ PR13 PRI4 PRIS PRI6 PRIT PRIE PRIY9 PRI0O PR21 PRZ? PR3 RESULT

PROL 0O [i] 0 0 [i] 1] 0 [i] [i] 0 0 [i] [i] 1] 1] 0 [i] 0 0 [i] [i] ( 0 [i]
PROZ 1 4] ] 0 4] 1 L] 4] 1Y) o L] 4] 1Y) '] o [\ o o L] 4] 4] a L] 2
PRO3 [ 4] ] 0 [ V] 0 [ 1Y) [} 0 [ 1Y) V] [} 0 Qa [} 0 [ [ V] 0 [
PRO4 0 4] ] 0 0 o ] 0 0 i ] 0 0 o ] i} a i ] 0 0 o o )
PROS ) ) ] 0 0 i} ] 0 0 U] ] 0 0 i} ] i} 0 U] ] 0 0 i} ] )
PROS 4] 4] ] 0 4] '] L] 4] 1Y) o L] 4] 1Y) '] o [\ o o L] 4] 4] a L] o
PRO7 [ 4] ] 0 [ ] 0 [ [ [} 0 [ [ ] [} [\] o [} 0 [ [ ] 0 [\
PROK [ [ 1] 0 [ ] 0 [ [ 1] 0 [ [ ] L] 0 [ 1] 0 [ [ ] 0 [
PRM 0 [i] 1] [i] [i] 1] 0 [i] [i] 1] 0 [i] [i] 1] 1] [i] [i] 1] 0 [i] [i] 1] 0 [i]
PRIO o o 1] 0 o a L] o o 1] L] o o a L] 0 o 1] L] o o a L] o
PRI [ [ 1] 0 [ V] 0 [ [ 1] 0 [ [ V] L] 0 [ 1] 0 [ [ V] 0 [
PRIZ [ [ 1] 0 [ ] 0 [ [ 1] 0 [ [ ] L] 0 [ 1] 0 [ [ ] 0 [
PRI3 ) ) ] i} ) i} ] ) ) ] ] ) ) i} ] i} ) ] ] ) ) i} ] )
PRI4 o o 1] 0 o a L] o o 1] L] o o a L] 0 o 1] L] o o 1 L] 1
PRIS [ [ 1] 0 [ V] 0 [ [ 1] 0 [ [ V] L] 0 [ 1] 0 [ [ V] 0 [
PRIS [ [ 1] 0 [ ] 0 [ [ 1] 0 [ [ ] L] 0 [ 1] 0 [ [ ] 0 [
PRIT ) ) ] i} ) i} ] ) ) ] ] ) ) i} ] i} ) ] ] ) ) i} ] )
PRIB o o 1] 0 o a L] o o 1] L] o o a L] 0 o 1] L] o o a L] o
PRIY Qa Qa 1] 0 Qa 4] 0 Qa Qa 1] 0 Qa Qa 4] L] 0 Qa 1] 0 Qa Qa 4] 0 Qa
PRI [ [ 1] 0 [ ] 0 [ [ 1] 0 [ [ ] L] 0 [ 1] 0 [ [ ] 0 [
PRZ1 ) ) ] i} ) i} ] ) ) ] ] ) ) i} ] i} ) ] ] ) ) i} ] )
PRIZ 0 [i] 0 [i] [i] 1] 0 [i] [i] 0 0 [i] [i] 1] 1] [i] [i] 0 0 [i] [i] 1] 0 [i]
PRI 0 0 0 0 0 ] 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 1 0 1

To determine whether the concordance matrices element is 1 or O you can use equation 9 and to
determine discordance matrices element is 1 or 0 you can use equation 10 and the product of the two
concordance matrices with discordance matrices the results are as obtained in table 7 in the form of dominant
matrices aggregation, can be done using equation 11.

4. CONCLUSION

The MCDM-AHP collaboration method with ELECTRE provides optimal results in selecting
professional programmers through many criteria that have been passed and with the conditions of
determining criteria with contradictory conditions. The selection process from 23 programmers gave the best
results using the MCDM-AHP and ELECTRE elimination methods. There are some programmers who
experience elimination which can be seen from the results of the dominant matrix aggregation. The results
showed that of the 23 programmers who passed the selection process, 3 professionals in their fields had the
highest dominant aggregation matrix with a value of 2, namely PR02, while the weight value was followed
by a dominant aggregation matrix with a weight of 1, namely PR14 and PR23, while the others were
removed automatically. with the ELECTRE elimination method through a soft computing base. Thus, the
selection and evaluation process of professional programmers using the MCDM-AHP and ELECTRE
elimination methods can be proven in detail for decision support based on the score of each alternative as a
scientifically proven ranking as a form of proof of optimal decision making. The most important thing to note
is the type of criteria whose understanding is contradictory, especially with regard to time.
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