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Abstract 

 
The presence of PC computers since the 80s with its rapid and very widespread growth can be 
seen as a one of the most significant developments in the field of information and 
communication technology. This study aims to propose decision making using the Analytical 
Hierarchy Process approach to evaluate computer computers with respect to using the order of 
preference of the user. To get the most desirable features that affect the decision to choose a 
computer to be identified. This is realized through a survey conducted on the target group, 
experienced experts in the telecommunications sector and literature study. The AHP method 
was then used in the evaluation procedure. Analytical Hierarchy Process (AHP) was applied to 
determine the relative weight of the evaluation criteria applied to rank computer alternatives. 
The results of this case study illustrate the effectiveness of the proposed computer management 
performance selection. 
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Abstrak 
 

Kehadiran komputer PC sejak tahun 80an dengan pertumbuhannya yang cepat dan sangat luas 
dapat dilihat sebagai salah satu perkembangan paling signifikan di bidang teknologi informasi 
dan komunikasi. Penelitian ini bertujuan untuk mengusulkan pengambilan keputusan 
menggunakan pendekatan Analytical Hierarchy Process untuk mengevaluasi opsi ponsel 
sehubungan dengan menggunakan urutan preferensi dari pengguna. Untuk mendapatkan fitur 
yang paling diinginkan yang mempengaruhi  keputusan memilih komputer agar dapat 
diidentifikasi. Hal ini diwujudkan melalui survei yang dilakukan terhadap kelompok sasaran, ahli-
ahli berpengalaman di bidang telekomunikasi dan studi literatur. Metode AHP kemudian 
digunakan dalam prosedur evaluasi. Analytical Hierarchy Process  (AHP) diterapkan untuk 
menentukan bobot relatif kriteria evaluasi diterapkan untuk menentukan peringkat alternatif 
komputer. Hasil studi kasus ini menggambarkan efektivitas pemilihan komputer yang diusulkan. 
 
Kata kunci: Analytical Hierarchy Process, kinerja, manajemen komputer, SPK 
 

1. Introduction 

Information and communication technology has become a basic or primary human need 

and has a strategic function in its role in improving the quality of future generations. The 

demand for information technology devices, especially computers, plays an important role in 
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influencing the market value of electronics. This is because the availability of computers during 

the pandemic period for school or college needs from home will increase and will remain very 

limited in terms of availability. 

In general, information technology includes three things, namely management 

information system, processing information system, decision information system. Organizational 

information technology functions to facilitate the acquisition and storage of data, which using 

various software functions can then be interpreted and transformed into meaningful information, 

and enables the transmission of this information to users so as to help them achieve 

organizational goals and objectives. 

The numbers of new computers on offer from each vendor makes prospective buyers 

have to be selective and take a long time to make comparisons. The difficulty of getting a 

computer that fits the desired criteria forces prospective buyers to have to look directly at each 

computer to get computer-related information as comparison material. Computers are 

mandatory devices to make it easier to do our work; computers purchased of course vary 

according to different prices, needs and brands. The offer of various computer brands makes us 

have to be more careful with the goods we buy, for example in terms of the quality of the goods; 

we will directly choose goods with high quality because we assume the goods will last longer.  

Knowledge and technology was used to elicit responses to a questionnaire to gather 

information about the company's knowledge and technology priorities. Because company 

resources are limited, it is very important to find a technology focus that aligns with the 

company's business strategy and can assist in making decisions that will give the company a 

competitive advantage and profitability. To gain a sustainable competitive advantage and create 

core competencies, knowledge and intellectual capital play a very important role. Knowledge-

based management decisions are now commonly used to help determine whether goods or 

services can be purchased or outsourced. 

The decision to buy a product or service is very important. Several things must be 

considered by the company to make strategic purchasing decisions to be made.. To get a 

computer that meets expectations, of course the buyer must have a lot of information about the 

personal computer being sold. Most importantly pricing decisions should be consistent with the 

overall buying strategy (Phengchan & Thangpreecharparnich, 2018). In this case, the price of 

the product and the quality of the product are expected to be as optimal as possible to make a 

decision to buy the product offered from the market. But sometimes we do not have information 

about the computer, especially if the information is very much. Therefore, a system is needed to 

help provide alternative choices according to the desired criteria. In management information 

systems, decision support is a branch of science that is located between information systems 

and expert systems. But not everyone is able to make decisions quickly and accurately. This 

ability can be obtained from the results of experience and special expertise so that they can be 

the best alternatives in the decision-making process. Among the computational methods that 
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are developing quite rapidly is the method of decision support systems (Decision Support 

System) (Ajalli et al., 2021). 

In the decision-making plan, criteria are needed that can answer important questions 

about how appropriate the decision is to solve the problem at hand. In this journal, the author 

takes the theme of how users can determine or search for computers that are intended for 

campuses in accordance with learning materials related to the use of computers taught on 

campus. 

The decision to buy a product or service is very important. Several things must be 

considered by the company to make strategic purchasing decisions to be made. Research on 

consumers who buy brand rubber mask indicates product quality. price perception and 

promotions influence purchasing decisions (Nurkhasanah & Santoso, 2020). Research that 

examines and analytically evaluates various alternatives for making purchasing decisions on the 

characteristics of users and products. Evaluate technology and knowledge factors and then 

relate them to the company's business strategy to show how technology and knowledge 

decisions reflect uncertainty (Takala & Tilabi, 2018). For this reason, managing uncertainty for 

business strategy is very important because it can replace traditional risk management. In 2021 

household consumption expenditure reach a value of Rp. 6,856.5 Trillion (Badan Pusat 

Statistik, 2021). The amount of contribution to GDP shows that consumption household 

equipment is the third largest expense after food-drink and transportation-communication. 

The electronics industry will benefit from increase in household consumption 

expenditures, especially on the needs of housing area. The electronics industry has increased 

in recent years (Yusuf, 2020). 

It is undeniable that the rapid development of information technology has made some 

educational institutions implement it to be more efficient and effective. With information 

technology, an educational institution can carry out all its activities without being constrained by 

time and convoluted bureaucracy. With good utilization, information technology can optimize all 

jobs in educational institutions. 

 The decision-making process is basically choosing the best alternative. Such as 

structuring the problem, choosing alternatives, determining possible values for alleatory 

variables, setting values, time preference requirements, and specification of risks. No matter 

how enlarged the alternatives that can be determined as well as the details of the possible value 

assessment, the limitation that still surrounds is the basis for comparison in the form of a single 

criterion. The main tool of the Analytical Hierarchy Process (AHP) is a functional hierarchy with 

the main input being human perception. With a hierarchy, a problem is complex and does not 

solve the solution in its groups and is organized into a hierarchical form (Jadiaman Parhusip, 

2019).   
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2. Research Methode 

The research method used in this research is the Analytical Hierarchy Process (AHP). 

AHP is the method used in the decision-making process. These methods can be used to 

determine whether the computer to be purchased is in accordance with the required 

qualifications or not. This method changes the qualitative values into quantitative values so that 

more objective decisions are taken (Minesa et al., 2019).  

The study was conducted on 300 workers in the campus environment (employees, 

lecturers, staff and leaders) with an age range of 22 to 40 years. The main objective of the study 

is to select the best alternative among several computer selection options based on the order of 

user preferences.To limit the research space, alternative prices of the devices are selected in 

predetermined intervals. 

The first step of this study is to explore the most desirable features that influence 

computer selection. For this reason, a list of reasonable criteria has been compiled and an in-

depth literature study has been compiled. The survey was conducted on several groups and 

based on user experience (Gülfem & Büyüközkan, 2007; Sudaryanto & Karningsih, 2016). 

Table 1. Questionaire 

No 
Factors that determine 

the decision 

Scale 

1  2  3  4  5 

1 The brand of computers          
            

2 Technical support          
            

3 Display(Dy)          
            

4 Price (Pz)          
            

5 Microprocessor (Mp)          
            

6 Memory (RAM)          
            

7 Harddisk capacity(HD)          
            

8 Keyboard(Ky)          
            

9 Mouse(Mo)          

Source: Research Results (2022) 

Table 2. Numerical Assesment 

Scale Meaning 

1 Not important at all 

2 Not very important 

3 Important 

4 Quiet important 

5 Very important 

Source: Research Results (2022) 
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This study, several design variables that are considered important by customers can be 

summarized, namely reliability, compatibility, luxury, simplicity, color, texture, material, after-

sales service satisfaction. 

Respondents were asked to rate “not very important at all”, “not very important”, “quiet 

important”, “important” and “very important” which are verbal representations of a numerical 

scale from 1 to 5. 

Respondents' responses that have been obtained are then arranged to take the 

average value of each questionnaire. In the process and analysis phase, the next weighting of 

the criteria will be calculated, which is explained in detail in the next section. 

 

AHP Methodology 

 AHP is very suitable and flexible to be used to make decisions that help a decision 

maker to make qualitative and quantitative decisions based on all the aspects it has [3]. Another 

advantage of AHP is that it can provide a clear and rational picture to the decision maker about 

the resulting decision. Types of AHP: 1. Single-criteria ; Choose one alternative with one 

criterion. Decision making involves one or more alternatives with one criterion, 2. Multi-criteria; 

Decision making that involves one/more alternatives with more than one criteria Select one 

alternative with multiple criteria (Setiawan et al., 2010). 

The steps in solving this problem are a) Determine the types of computer selection 

criteria; b) Develop criteria in the pairwise comparison matrix; c) perform pairwise comparisons 

d) Calculating the normalization matrix; e) Calculate the weight of each criterion (Falatehan, 

2021). Determine the types of computer selection criteria, as for the criteria needed in the 

selection (Table 1 & Table 2). 

In table 1, questions are given about the brand of Computer, Technical Support, 

Display, Price, Microprocessor, Memory, Harddisk Capacity, Keyboard, and Mouse. With table 2 

which gives for each value a value of 1 which means not important at all, value of 2 ; not very 

important, value 3; important, value 4 ; quiet important, and value 5 ; very important. 

Next is to do pairwise comparisons, by entering the values that have been set by AHP. 

If a criterion is compared with itself, it is given a value of 1. In the comparison matrix, 

alternatives a[i,j] can be interpreted as the degree of preference of the i-th criterion over the j-th 

criterion. In order to determine the weight of the criteria more reliably when using pairwise 

comparisons rather than obtaining them directly, because it is easier to make comparisons 

between two attributes than to determine the weights to make a whole. 

The decision matrix calculates the assessment of each alternative related to the 

decision criteria. If the decision-making problem consists of n criteria and m alternatives; 

decision matrix of the form: 
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d11 d12 … d1n 

  d21 d22 … d2n 

  d31 d32 … d3n 

D = d41 d42 … d4n 

  … … … … 

  dm1 dm2 … dmn 

 

The next step involves pairwise comparisons of the constructed elements. The goal is 

to find the relative priority associated with each element at the next higher level. The pairwise 

comparison matrix, which is based on the Saaty's 1–9 scale, has the form: 

  a11 a12 … a1n 

  a21 a22 … a2n 

  a31 a32 … a3n 

A = a41 a42 … a42 

  … … … … 

  am1 am2 … amn 

  

w1/w1 w1/w2 … w1/wn 

  w2/w1 w2/w2 … w2/wn 

 W = w3/w1 w3/w2 … w3/wn 

   w4/w1 w4/w2 … w4/wn 

  … … … … 

  wm/w1 wm/w2 … wm/wn 

 

In the comparison matrix A, the aij element can be interpreted as the degree of 

preference of the i-th criterion over the j-th criterion. Here the determination of criterion weights 

is more reliable to use as a pairwise comparison than to obtain it directly, because it is easier to 

make comparisons between two weighting attributes than to compare them as a whole. 

To get priority order, all priority vector calculations, comparison matrices must be 

normalized first. Therefore, each column must be divided by the number of entries from the 

corresponding column. In that way, a normalized matrix is obtained where the number of 

elements of each column vector is 1. 

 

3. Result and Discussion  

To get the results of pairwise comparisons, enter a predefined value. If a criterion is 

compared with itself, it is given a value of 1. The initial input is to determine the value of the 

criteria as shown in the table. 
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Table 3. Value of Criteria 

Criteria Pz Dy Mp RAM HD Ky Mo 

Pz 1 5 3 5 3 9 9 

Dy 0.2 1 3 3 3 5 5 

Mp 0.333 0.333 1 5 1 9 9 

RAM 0.2 0.333 0.2 1 3 3 3 

HD 0.333 0.333 1 0.333 1 9 9 

Ky 0.111 0.2 0.111 0.333 0.111 1 1 

Mo 0.111 0.2 0.111 0.333 0.111 1 1 

Total 2.288 7.399 8.422 14.999 11.222 37 37 

Source: Research Results (2022) 

 

The number of each column in the table above can be calculated by the normalization 

matrix by dividing each element in the column by the appropriate number per column, to 

calculate the normalization matrix in column 1 and row 1, the results can be seen in table 4. 

Table 4 Normalization Matrix 

Criteria Pz Dy Mp RAM HD Ky Mo 

Pz 0,402 0,647 0,348 0,250 0,245 0,214 0,214 

Dy 0,080 0,129 0,348 0,150 0,245 0,119 0,119 

Mp 0,134 0,043 0,116 0,250 0,082 0,214 0,214 

RAM 0,402 0,647 0,348 0,250 0,245 0,214 0,214 

HD 0,080 0,129 0,348 0,150 0,245 0,119 0,119 

Ky 0,134 0,043 0,116 0,250 0,082 0,214 0,214 

Mo 0,080 0,043 0,023 0,250 0,082 0,119 0,119 

Source: Research Results (2022) 

 

After the normalization matrix is obtained in table 3, the next step is to add up each row 

in the matrix. Can the results of these calculations get priority criteria such as the table 5. 

Table 5. Priority 

Criteria 
 

Priority 
 

Price 2,320 

Display 1,263 

Processor 1,053 

RAM 2.320 

Harddisk 1.190 

Keyboard 1.053 

Mouse 1.053 

Source: Research Results (2022) 
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After obtaining the number in each row, then the weight of each criterion is calculated 

by dividing each number of rows by the number of elements or the number of criteria (n = 7). 

Table 6. Weight of Criteria 

Criteria Weight (n=7) 

Price 0.331 

Display 0.180 

Processor 0.150 

RAM 0.331 

Harddisk 0.170 

Keyboard 0.150 

Mouse 0.102 

Source: Research Results (2022) 

 

After getting the weight value of each criterion, then perform calculations with computer 

selection. To compare this computer, it takes at least 3 computers that will be the choice of 

consumers. For example, computer A, computer B, and computer C. Furthermore, computer A, 

computer B, and computer C are evaluated to get an evaluation weight value for each criterion, 

as shown in the table 7. 

Table 7. Evaluation Weight  

Factor  Computer A  Computer B  Computer C 

Pz 5 6 5 

Dy 5 6 4 

Mp 3 3 3 

RAM 6 5 6 

HD 7 5 5 

Ky 7 5 6 

Mo 7 5 6 

Source: Research Results (2022) 

 

After obtaining the results of each computer from the above calculations. Total Value of 

Computer Evaluation A = 5.714, Total Value of Computer Evaluation B = 5.000, Total Value of 

Computer Evaluation C = 5.000. The alternative with the highest value is the best solution 

based on the selected criteria; therefore the best solution falls on Computer A with a total of 

5,714. 
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4. Conclusion 

In this paper, we propose AHP for a decision-making tool, in which a criterion is 

modelled in stages. Knowledge-oriented AHP is used to get the required local features. 

Experiments on two real data show that this model produces better results. The criteria used 

consist of 7 criteria, namely Price, Display, Processor, RAM, Harddisk, Keyboard, and Mouse. 

With a decision support system using the Analytical Hierarchy Process (AHP) method and 

calculations using Matlab programming. 
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