
 

Accepted: 11-13-2023 | Revised: 12-15-2023 | Published: 01-31-2024 | doi: 10.35134/jcsitech.v10i1.94 

1 

 

 

 

Journal of Computer Science and Information Technology 

https:/ /jcsi tech-upiyptk.org/ojs  

2024 Volume 10 Issue  1  Pages 1-7 e-ISSN: 2502-1486 
 

Decision Support System uses Multi-Objective Optimization By Ratio 

Analysis (MOORA) Method in Selection of the Best Herbal Medicine 

Supplier 
 

Andriyan Buyung Septyanta*, Dinul Akhiyar 
Universitas Putra Indonesia YPTK Padang, Jl. Raya Lubuk Begalung Padang, Sumatera Barat – 25221, Indonesia 

*andriyambs10@gmail.com 
 

Abstract 

Jamu is a traditional medicine made from natural cultural heritage that has been passed down from generation to generation 

for health. Mbak Sum UKM is a small and medium enterprise that operates in the field of medicines, namely herbal 

medicine, where this business provides various types of herbal medicine. This herbal medicine business is a business that can 

promise business opportunities. Because there is so much interest in this natural herbal concoction, it makes it difficult for 

companies to meet product availability. And this makes SMEs need many suppliers to meet product availability for Mbak 

Sum's SMEs. Therefore, a system is needed to help Mbak Sum's SMEs overcome the problems they face. The system that 

will help Mbak Sum's UKM is a decision support system in selecting quality suppliers which will later help in fulfilling 

herbal herbal products in Mbak Sum's UKM as well as in making reports of incoming products from suppliers to Mbak Sum's 

UKM. The system built to support supplier selection decisions uses the multi-objective optimization by ratio analysis 

(MOORA) method. The MOORA (Multi-Objective Optimization On The Basis Of Ratio Analysis) method is a multi-

objective optimization technique that can be successfully applied to solve various types of complex decision-making 

problems in decision making. The results obtained were that the first rank was Alternative 3 with a value of 0.284 and the 

sixth rank was Alternative 6 with a value of 0.164. The calculation process can be concluded that A3 is the best alternative 
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1. Introduction 

Jamu is a traditional medicine made from natural 

cultural heritage that has been passed down from 

generation to generation for health [1] . The definition 

of herbal medicine in Minister of Health Regulation no. 

003/Menkes/Per/I/2010 are ingredients or concoctions 

of ingredients in the form of plants, animal ingredients, 

mineral ingredients, serian (generic) preparations, or 

mixtures of these ingredients which for generations 

have been used for treatment based on experience and 

can be applied in accordance with norms that apply in 

society. 

Information systems are one of the factors that 

influence the success of an organization. Due to 

information systems and technology, which will 

continue to develop, an organization needs IS/IT 

strategy planning [2]. 

A system is a network of interconnected procedures 

collected together to carry out an activity or for a 

certain purpose [3]. Information is data that has been 

processed into a form that is meaningful to the recipient 

and is useful for current or future decision making [4]. 

An information system is a system created by humans 

consisting of components in an organization to present 

information [5]. 

systems are one type of system that is very popular 

among company management, namely Decision 

Support Systems. This Decision Support System is 

information that is expected to help management in the 

decision making process [6] . Decision support systems 

are implementations that have been introduced by 

sciences such as operations research and management 

science. The only difference is that if previously it was 

used to find solutions to the problems faced, now it 

offers the ability to solve the same problems in a 

relatively short time [7]. Decision support systems are a 

specific class of computerized information systems that 

support business and organizational decision-making 

activities. A properly designed DSS is an interactive 

software-based system intended to assist decision 

makers [8]. 

When modeling in the development of a Decision 

Support System, the following steps are carried out [9 

]:  

1. Feasibility Study (Intelligence) In this step, targets 

are determined and procedures are searched, data 

collection, problem identification, problem 

ownership identification, problem classification, 

until finally a problem statement is formed. 

2. Design At this stage the model to be used and the 

criteria to be determined will be formulated. After 
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that, an alternative model was looked for that could 

solve this problem. 

3. Selection (Choice) After determining various 

alternative models and their variables at the design 

stage, at this stage the model selection will be 

carried out, including the solution to the model. 

4. Creating a SPK After determining the model, the 

next step is to implement it in the SPK application. 

Decisions taken to solve a problem seen from the 

structure of the problem are divided into 3 (three), 

namely [10]: 

1. Structured Decisions: Decisions that are made 

repeatedly and routinely. 

2. Semi Structured Decision (Semi Structured 

Decision) A decision that has two characteristics. 

Some decisions can be handled by computers and 

others must still be made by decision makers. 

3. Unstructured Decision: Decisions whose handling 

is complicated because they do not occur 

repeatedly or do not always occur. 

The characteristics of a decision support system are as 

follows [11]: 

1. Supports decision making to discuss structured 

and semi-structured problems. 

2. Output is shown to organizational personnel at 

all levels. 

3. Support in all phases of the design intelligence 

decision making process. 

4. The existence of a human or machine interface 

where the human (user) 

5. Remain in control of the decision-making 

process. 

6. Use a mathematical model that is appropriate 

to the discussion. 

7. Have dialogue skills to obtain information 

according to needs. 

8. Has integrated subsystems. 

9. Requires comprehensive data structure data 

that can serve information needs. 

10. An effective approach to use to deal with the 

problems faced. 

11. Rapidly adapting system capabilities. 

The MOORA (Multi-Objective Optimization On The 

Basis Of Ratio Analysis) method is a multi-objective 

optimization technique that can be successfully applied 

to solve various types of complex decision-making 

problems in decision making [12]. The MOORA 

method is easy to understand and flexible in separating 

objects to the process of evaluating decision weight 

criteria. This method also has a good level of selectivity 

because it can determine conflicting goals and criteria, 

namely criteria that are beneficial or unprofitable (Cost 

) [13] 

UML is a language for building and documenting 

artifacts (part of the information used or produced by 

the software creation process, these artifacts can be 

models, descriptions or software) of software systems, 

such as in business modeling and non-software systems 

[14] . UML is also a language based on 

graphics/images to visualize and specify an object-

oriented software development system [15]. 

A Database Management System (DBMS) is a 

collection of data that can be manipulated by adding, 

deleting or changing data, as well as software that 

functions as a user interface for carrying out data 

transaction activities where the databases in a DBMS 

must be interconnected with each other [ 16]. 

MySQL is the most popular open source database 

software in the world. MySQL is the main choice for 

many software and application developers, this is 

because MySQL's advantages include its easy-to-

understand syntax, support for common programs such 

as C, C++, Java, PHP, Python [17]. 

2. Research methodology 

The research framework is the concept or stages that 

will be carried out in the research. So that the steps 

taken in this design do not deviate from the main 

discussion and are easier to understand, the sequence of 

research steps will be made systematically so that they 

can be used as clear and easy guidelines for resolving 

existing problems. The research framework will be 

described in the following figure : 

 
Figure 1 Research Framework 
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Step 1. The first step that will be taken is to determine 

the direction of objectives and identify the attributes of 

the evaluation in question 

Step 2 Displays all available information for the 

attributes so that they can form a matrix in a decision. 

The data given by equation 1 is represented as a matrix 

x. where Xij shows the size of the ith alternative on the 

jth attribute, m shows the number of alternatives and n 

shows the number of attributes. Then a ratio system is 

developed for each result of an alternative which is 

compared to a denominator which represents all 

alternatives regarding that attribute as in equation 1. 

𝑋 = 
𝑥11 𝑥12 𝑥1𝑛
𝑥21 𝑥22 𝑥2𝑛
𝑥𝑚1 𝑥𝑚2 𝑥𝑚𝑛

 

Step 3 Denominator, the best choice of the square root 

of the sum of the squares of each alternative per 

attribute. This ratio can be expressed in equation 2. 

𝑋𝑖𝑗 =  
𝑥𝑖𝑗

√∑ 𝑥2𝑖𝑗𝑚
𝑗=1

 

 

Where Xij is the dimension value in the interval [0,1 ] 

in the normalized results presented by the ith 

alternative on the jth attribute d. Step 4 for multi-

objective optimization, the normalization result is 

addition in terms of maximization (from favorable 

attributes) and subtraction in terms of minimization 

(from unfavorable attributes. Next, the optimization 

problem becomes like equation 3: 

𝑌𝑖 =∑ 𝑥𝑖𝑗
𝑔

𝑗=1
− ∑ 𝑋𝑖𝑗

𝑛

𝑗=𝑔+1
 

 

Where g is the value of the criterion to be maximized, 

(ng) is the value of the criterion to be minimized, and 

Yi is the value of the normalized assessment of 

alternative i against all attributes. In some cases, it is 

often observed some other more important criteria. 

ordering to give more importance to an attribute, it is 

done with appropriate weights (significant 

coefficients). When the weight of this criterion is 

considered, the Yi equation is in equation 4 

𝑌𝑖 =∑ 𝑊𝑗𝑋𝑖𝑗
𝑔

𝑗=1
− ∑ 𝑊𝑗𝑋𝑖𝑗

𝑛

𝑗=𝑔+1
 

 

Where Wj is the weight of attribute j.  

 

e. Step 5: The Yi value can be Positive or Negative 

depending on the maximum (favorable criteria) and 

minimum (unfavorable criteria) in the decision matrix 

 

3. Results and Discussion 

The following is an example of the calculations used in 

the system being developed. The company will choose 

the best supplier, there are 6 criteria data with 

attributes, namely price, quality, service , estimated 

delivery, quantity, consistency which can be seen in the 

table. 

1. Steps for inputting criteria values 

Where these values will later be processed and the 

results will become a decision. 

Table 1 Criteria Data 
Criteria Information Value Weight 

C1 Price 20% 

C2 Quality 20% 

C3 Service 15% 
C4 Estimated Delivery 15% 

C5 Quantity 20% 

C6 Consistency 10% 

2. Steps to Create a Decision Matrix 

Represents all available information for each attribute 

in the form of a decision matrix. Represents a matrix X 

mxn . Where x ij is the performance measurement of the i 
th alternative 

on the ej 
th attribute 

, m is the number of 

alternatives and n is the number of attributes/criteria. 

Then a ratio system is developed where each 

performance of an alternative on an attribute is 

compared with a denominator which is a representative 

for all alternatives on that attribute. 

Table 2 Decision Matrix 
Alternative C1 C2 C3 C4 C5 C6 

A1 4 3 2 3 5 2 

A2 4 3 3 2 3 4 

A3 3 3 4 5 2 5 

A4 3 2 5 5 3 2 

A5 5 2 5 2 3 2 

A6 3 4 3 3 2 3 

Defining a decision matrix with alternatives as rows 

and criteria as columns is an important step in multi-

criteria decision analysis. The purpose of this step is to 

describe the relationship between various alternatives 

(options that can be selected) and criteria (attributes or 

factors used to evaluate these alternatives) in tabular 

form. From alternative data a decision matrix and 

normalization matrix can be produced. 

 

𝑥 =  

{
 
 

 
 
4 3 2
4 3 3
3 3 4

   
3 5 2
2 3 4
5 2 5

3 2 5   
5 2 5   
3 4 3    

5 3 2
2 3 2
3 2 3}

 
 

 
 

 

 

This decision matrix will be the basis for analyzing and 

comparing existing alternatives based on various 

criteria. 

 



Andriyan Buyung Septyanta , et al 

 

Journal of Computer Science and Information Technology Volume. 10 Issue 1 (2024) 7-11 

4 

 

 

3. Determine the normalization matrix 

Matrix normalization is an important step in multi-

criteria decision analysis that helps convert the initial 

decision matrix, which may have different scales or 

units, into a matrix with standardized or normalized 

values. The aim is to ensure that comparisons between 

criteria and alternatives can be carried out correctly, 

even though the criteria may have different units or 

varying scales. The calculation results of matrix 

normalization  𝑋𝑖𝑗
∗ are: 

𝑥 ∗ 𝑖𝑗 =  

{
 
 

 
 
0.44 0.42 0.21
0.44 0.42 0.32
0.33 0.42 0.43

   
0.34 0.65 0.25
0.23 0.39 0.50
0.57 0.26 0.64

0.33 0.28 0.53
0.54 0.28 0.53
0.33 0.56 0.32

  
0.57 0.39 0.25
0.23 0.39 0.25
0.34 0.26 0.38}

 
 

 
 

 

Produces a weighted decision normalization table as 

follows: 

Table 3 Decision Alternatives 
Alternative C1 C2 C3 C4 C5 C6 

A1 0.44 0.42 0.21 0.34 0.65 0.25 

A2 0.44 0.42 0.32 0.23 0.39 0.50 

A3 0.33 0.42 0.43 0.57 0.26 0.64 

A4 0.33 0.28 0.53 0.57 0.39 0.25 

A5 0.54 0.28 0.53 0.23 0.39 0.25 

A6 0.33 0.56 0.32 0.34 0.26 0.38 

Next, the optimization value is calculated by 

multiplying the weight value by normalizing the 

decision. And obtained the following matrix results: 

 

𝑋𝑤𝑗

=  

{
 
 

 
 
0.088 0.084 0.032
0.088 0.084 0.048
0.066 0.084 0.064

   
0.051 0.13 0.025
0.034 0.078 0.050
0.086 0.052 0.064

0.066 0.056 0.080
0.109 0.056 0.080
0.066 0.112 0.048

   
0.086 0.078 0.025
0.034 0.078 0.025
0.052 0.052 0.038}

 
 

 
 

 

Produces a weighted decision table as follows: 

Table 4 Weighted decision alternatives 
Alternative C1 C2 C3 C4 C5 C6 

A1 0.088 0.084 0.032 0.051 0.13 0.025 

A2 0.088 0.084 0.048 0.034 0.078 0.050 

A3 0.066 0.084 0.064 0.086 0.052 0.064 

A4 0.066 0.056 0.080 0.086 0.078 0.025 

A5 0.109 0.056 0.080 0.034 0.078 0.025 

A6 0.066 0.112 0.048 0.051 0.052 0.038 

 

4. Yi Value Calculation Steps 

Determining the value yi, if the attributes or criteria for 

each alternative are not given a weight value. The 

normalized size is added in the case of maximization 

(for favorable attributes ) and subtracted in 

minimization (for unfavorable attributes) or in other 

words subtracts the maximum and minimum values in 

each row to get the ranking in each row, if formulated 

then: 

𝑦𝑗
∗ = ∑ 𝑥𝑖𝑗

∗𝑖=𝑔
𝑖=1 −∑ 𝑥𝑖𝑗

∗𝑖=𝑛
𝑖=𝑔+1  (2) 

Table 5 Yi Calculation 

Alternative Max (C2+C3+C4+C5+C6) 
Min 

(C1) 

Yi = 

Max 

- 

Min 

A1 0.084+0.032+0.051+0.13+0.025 0.088 0.234 

A2 0.084+0.048+0.034+0.078+0.050 0.088 0.207 
A3 0.084+0.064+0.086+0.052+0.064 0.066 0.284 

A4 0.056+0.064+0.086+0.078+0.025 0.066 0.259 

A5 0.056+0.080+0.034+0.078+0.025 0.109 0.164 
A6 0.112+0.048+0.051+0.52+0.038 0.066 0.235 

 

5. Ranking 

The next step is to arrange these alternatives in a 

certain order based on the optimization values that have 

been generated. The alternative with the highest score 

or value is placed at the top rank, while the alternative 

with the lowest score is placed at the lowest rank. The 

following are the results of the optimization values, 

shown in the table 
 

Table 6 Ranking 
Alternative Table Yi Ranking 

A1 0.234 3 

A2 0.207 5 
A3 0.284 1 

A4 0.259 4 

A5 0.164 6 
A6 0.235 2 

 

After getting the optimization value results, it was 

concluded that the first rank was Alternative 3 with a 

value of 0.284 and the sixth rank was Alternative 6 

with a value of 0.164. To determine the best herbal 

medicine supplier , look at the highest value calculation 

results. From this calculation process, we can conclude 

that A3 is the best alternative 

4. Conclusion 

After the author conducted research with several stages 

needed to evaluate the decision support system by 

managing data from UKM Mbak Sum. The results 

obtained were that the first rank was Alternative 3 with 

a value of 0.284 and the sixth rank was Alternative 6 

with a value of 0.164. The calculation process can be 

concluded that A3 is the best alternative. By obtaining 

these results, Mbak Sum can help MSMEs make 

decisions. 
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