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Abstract. The research aims to determine the comparison of computing time be-
tween the AHP method and a combination of AHP and profile matching on a
certain amount of data. Apart from that, this research is also aimed at building a
system that can provide recommendations for barebone mechanical keyboards
based on the criteria or preferences desired by the user. Design/methodology/ap-
proach: The methods compared in the research were AHP and a combination of
AHP with profile matching using 10 criteria and various scenarios for the amount
of testing data. Meanwhile, in the system being built, there are 70 alternative data
in the form of a list of barebone mechanical keyboards circulating on the market
until August 2023. Findings/result: The computational time testing carried out
resulted in the combination of AHP and profile matching methods being 8,217
times faster than the AHP method running alone. Apart from that, the system was
also successfully built well as indicated by the results of black box tests carried
out by several testers which were in line with expectations. Original-
ity/value/state of the art: The combination of the AHP method with profile match-
ing can be said to be faster than the AHP method when dealing with cases that
have a large amount of data, both criteria and alternatives.
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1 Introduction

Mechanical keyboard is a hardware device on a computer that is used to provide input
and has a variety of designs and can be customized by its users [1]. The striking differ-
ence between the two is in the mechanism where the mechanical keyboard uses a dif-
ferent mechanical switch for each button, while the membrane keyboard uses rubber
that touches a point on the PCB board [2]. Based on the results of a survey conducted,
it is known that 60% of Indonesia Mechanical Keyboard Group (IMKG) community
members have at least experienced difficulties when trying to find or choose a product
that suits their preferences. Therefore, a decision support system is needed that can
provide a list of product recommendations that match diverse user preferences. In
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previous research, there was a decision support system that used the AHP algorithm to
provide recommendations for laptop products that successfully provided product rec-
ommendations as desired [3]. The AHP method has the advantage of calculating the
level of consistency of each criterion and alternative used in the decision-making pro-
cess [4]. However, the disadvantages of this AHP method are that the entire process of
inputting comparison values must be repeated from the beginning when used to deter-
mine results according to diverse user preferences and long computation time when
encountering large amounts of data [5], [6]. To overcome these problems, it is proposed
to combine AHP with profile matching. The profile matching method was chosen be-
cause it calculates the best alternative based on the similarity between the profile spec-
ified by the user and the profile owned by each existing alternative [7]. Previous re-
search using the profile matching method was able to produce recommendations for
boarding places for students who were suitable and in accordance with the preference
value [8]. This research will create a system that can provide a list of mechanical key-
board product recommendations with barebone type based on 10 criteria, namely PCB
type, switch orientation, stabilizer type, plate material, case material, mounting type,
connection type, layout size, add-on, and software. This research will also compare the
performance between the AHP method and the combination of AHP and profile match-
ing in terms of computation time. The results of the recommendation list and computa-
tion time test results are expected to be able to help users, especially members of the
IMKG community, to get the best alternative in a short time.

2 Research Method

The method used in this research is a quantitative method where the data used can be
analyzed mathematically, statistically, or computationally. The research stage is carried
out by identifying problems, collecting data, processing data, making and testing mod-
els, implementation, and then ending with drawing conclusions based on system testing
and comparing model computing time.

2.1. Data Collection

There are two types of data used in the research, namely data for the list of alternatives
and data for criteria. Alternative data is obtained from local marketplace websites and
several product websites to complete specifications. The alternative data used is 70 me-
chanical keyboard data with barebone types on the Indonesian market until August
2023. Meanwhile, the criteria data was obtained from a questionnaire filled out by 102
respondents in the IMKG community.

2.2. Data Processing

The results of the questionnaire that has been filled in by some community members in
the form of a list of criteria used to select a mechanical keyboard type are processed first
because there are criteria that should not be found on a barebone mechanical keyboard.
Details of the specifications used according to the criteria obtained from various sources
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such as the brand's official website and several marketplaces are still in the form of string
data so they need to be converted or converted into numerical data to enter the calculation
of ranking profile matching.

2.3. Model Building and Testing

The model created in the research uses AHP and profile matching algorithms. AHP is
used to calculate the weight of each criterion in all models and to calculate alternative
rankings, the first model uses AHP and the second model uses profile matching.

2.4. AHP algorithm

AHP is amethod in decision support system that works by calculating the best alternative
based on pairwise comparisons in a hierarchy both subjectively and objectively [9]. This
method has basic principles, namely decomposition, comparative judgment, synthesis of
priority, and logical consistency [10]. Figure 1 is the flow of the algorithm of the AHP
method.

Build a hierarchical structure
of problem
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Fig. 1. AHP Flowcahrt

2.5. AHP - Profile Matching Combination Algorithm Model

In the combination model, the AHP method is used to calculate the priority weight of
each criterion used. While profile matching is used to calculate the scores of alterna-
tives. Profile matching is a method that works by assuming that the subject or object
under study must meet a predetermined level of ideal predictor variables [12]. The
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decision results provided by this method are calculated from the level of similarity be-
tween 2 profiles, namely profiles of all alternatives and profiles created by users [13].

Input Criteria Value input Profile Value;
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A J
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A J
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Fig. 2. AHP-Profile Matching Combination Flowcahrt
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Figure 2 shows the flow of the algorithm combination. The calculation starts by input-
ting the importance value of the criteria which is then used to calculate the priority
weight using AHP. The weight calculation stage is carried out as in subchapter E, How-
ever, the calculation of alternative values is replaced with the profile matching method.
The calculation steps of the profile matching method are as follows [14]:

a. Leveling the GAP based on each criterion. GAP determination is done by calcu-
lating the difference between the profile of each alternative and the profile created
based on user preferences.

b. Performing GAP weighting based on following Table 1:
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Table 1. RI Value

Difference  Weight Value Description

0 10 Competence as required

1 9,5 Competency , 1 level advantage
-1 9 Competency , 1 level deficiency
2 8,5 Competency , 2 level advantage
-2 8 Competency , 2 level deficiency
3 7,5 Competency , 3 level advantage
-3 7 Competency , 3 level deficiency
4 6,5 Competency , 4 level advantage
-4 6 Competency , 4 level deficiency
5 5,5 Competency , 5 level advantage
-5 5 Competency , 5 level deficiency
6 4,5 Competency , 6 level advantage
-6 4 Competency , 6 level deficiency
7 3,5 Competency , 7 level advantage
-7 3 Competency , 7 level advantage
8 2,5 Competency , 8 level deficiency
-8 2 Competency , 8 level advantage
9 1,5 Competency , 9 level deficiency
-9 1 Competency , 9 level advantage

c. Calculating the final value and ranking, The final value of all alternatives is cal-

culated based on the GAP weight value of each criterion multiplied by the priority

weight of the criteria concerned. Then all these values are summed up which are

then used for ranking based on the highest to lowest score. An excellent style
manual for science writers is [7].

Model testing is done by testing computation time to find out which method is faster in

providing a list of product recommendations. Testing is done with several scenarios

with different amounts of data in each test scenario.The system in the study was imple-
mented using the waterfall method which is a structured system development method
because the development phase is carried out coherently from top to bottom [15]. The
waterfall method starts from the communication stage which is the stage of collecting
system development needs. Then proceed with the planning stage which is the resource
planning stage. The next stage continues with modeling, namely making a prototype
design of the system. Then enter the construction stage, which is starting to build a

system that has been designed, including coding and product testing. The last stage is
deployment to get feedback from users and periodic maintenance.
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3. Results and Discussion

Based on the results of black box testing conducted on the system, it is found that all
system pages run as they function. In addition, the results of alternative recommenda-
tions can change according to the weights and criteria used in the input process by the
user. Testing is also carried out by comparing the computation time between the AHP
method with a combination of AHP and profile matching. Testing is done with several
scenarios of different amounts of data. Testing in each scenario is done 10 times to find
out the average computation time required from each method. The test results can be
seen in the following table.

Table 2. AHP Time Testing Result

Data Trial to Mean
1 2 3 4 5 6 7 8 9 10
50 90,3 103 85,8 156 95,6 98,3 90 93,6 162 83,7 105,83
100 124 241 125 121 250 118 126 121 229 120 157,5
250 279 151 163 154 155 163 157 294 162 159 183,7
500 312 277 288 283 300 295 272 495 266 299 308,7
1000 770 1320 754 703 748 734 726 1010 684 695 814,4
Mean 200,15

Table 3. Combination Time Testing

Trial to

Data 1 2 3 4 5 6 7 3 9 10 Mean
50 163 27, 266 255 22,6 158 20,1 236 205 264 22,51
100 26,5 26,3 23,3 16,3 17,4 23,9 20,4 17 22,7 16,5 21,03
250 312 179 242 123 255 20,5 123 231 227 229 21,26
500 34,6 28,3 18,6 24 193 28 25 29 284 188 254
1000 40,5 29,4 29,9 38,6 21,5 35,6 34,7 31,8 30,3 23,6 31,59
Mean 24,358

Based on the test results in Table 2 and Table 3, the AHP - profile matching method
has a faster average time in various test scenarios by 8.217 times compared to the AHP
method that works alone. This can happen because the profile matching method can
shorten the process of calculating alternative values. As an illustration, to calculate a
case where there are 5 criteria and 3 alternatives used, the first step in both AHP and
AHP - profile matching combination methods is the same, namely calculating the pri-
ority weight of each criterion based on user input values. The process starts from cre-
ating a pairwise comparison matrix and continues with matrix synthesis to get the pri-
ority weight value of the criteria and ends with a consistency calculation. The signifi-
cant difference between the two is in the calculation of alternative values. For the AHP
method itself, users are asked to input values to create a pairwise comparison matrix
between alternatives based on the first criterion, then synthesize the matrix and end by
calculating consistency. Because the criteria used are 5, the calculation is carried out as
many as the number of criteria used where the comparison of alternatives is based on
the criteria concerned. After the process is complete, the next step is to calculate the
final value of the alternative based on the priority weight value multiplied by the com-
parative value of a pairwise comparison matrix.
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4. Conclusion

Based on the research that has been done, the combination of the AHP method with
profile matching has an average computation time of 8.217 times faster than the AHP
method that runs alone on various test scenarios. In addition, the system built with a
combination of AHP with profile matching can run well and provide different product
recommendations according to the preferences desired by the user. For further research,
the suggestion that can be given is to make changes to both alternative data and criteria
that are adjusted to the conditions in the field. In addition, the addition of methods can
also be done by adding methods or algorithms that can provide calculations between
review results (benefits) and product prices (costs) because the profile matching method
does not support this.
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