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ABSTRACT 

Business must minimized time and cost for their operational 

activity. By doing this, customer can increase their 

satisfaction. In order to fulfill every order, one of core activity 

was material order process. Material order process 

optimization was multi-objective problem because there is a 

need to minimize both cost and time used for this process.  

Genetic Algorithm was used to solve this problem. This paper 

aims to provide pareto-front solutions for material order 

process multi-objective problem.          
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1. INTRODUCTION 
With so many competition lurking around same market target, 

business needed to increase their competitive advantage. 

Some business decided to minimize time and cost for their 

operational activity. By doing this, customer can increase their 

satisfaction. In every business, there are several distinguished 

activity for   one of core activity was material order process. 

Material order process optimization was multi-objective 

problem because there is a need to minimize both cost and 

time used for this process. Genetic Algorithm was used to find 

out how many resource (in this case, workers) that must be 

available to fulfill every order from customer. This paper aims 

to provide pareto-front solutions for material order process 

multi-objective problem.   

2. GENETIC ALGORITHM  
Genetic Algorithms are stochastic methods that can be used to 

solve a very broad class of optimization problems. They are 

known to solve problems in a heuristic way under 

consideration of the problem’s environment. Therefore, it is 

useful to apply Genetic Algorithms to improve and manage 

allocation problem [1]. GAs is a robust general-purpose 

search program based on the mechanism of natural selection 

and natural genetics [2]. Genes and chromosomes are the 

fundamental elements in GAs. A chromosome is a string of 

genes. In a real problem, genes are the variables that are 

considered influential in controlling the process being 

optimized, and a chromosome is a solution to the problem. 

Genetic Algorithms search for the optimal solution from 

populations of chromosomes. The representation chosen for 

the genome is pivotal to the performance of GA [3].  

In tandem with this, more sophisticated approaches to 

directing the evolution of a GA population are aimed at 

improving performance on classes of problem known to be 

difficult for GAs. [6].  

3. MULTI-OBJECTIVE GENETIC 

ALGORITHM  
Multi-objective optimization deals with solving optimization 

problem which involve multiple objectives. Most real-world 

search and optimization problems involve multiple objectives 

(such as minimizing both cost and time) and should be ideally 

formulated and solved as a multi-objective optimization 

problem. However, the task of multi-objective optimization is 

different from that of single-objective optimization in that in 

multi-objective optimization, there is usually no single 

solution which is optimum with respect to all objectives [4].  

3.1 Problem Definition and Modelling 
There are two objectives in this problem: to minimize time 

used for one activity in material order process and also to 

minimize labor cost.  

 

Fig 1: objective function(s) mathematical model 

As can be seen at Figure 1, there are two objective(s), which 

is to minimize both cost function (y (1)) and time (y (2)). In 

this optimization process, decision variables indicated by 

worker’s working hours that was denoted by notation w(1) 

and w(2) remarked number of workers. 

As constraint(s), there is government-policy about labor work 

time. Labor’s work time must be under 8 hours for every 

worker in one work-day (Monday until Friday).  

w(1) ≤ 8 hours ………………………………………….. (1) 

w(1), w(2) > 0 …………………………………………... (2) 

3.2 Matlab Software Tool 
In this study, MATLAB was used to get a result by using 

optimization tool applications embedded in Matlab Software. 

This applications used user-interface to input information 

needed to get the result. MATLAB (matrix laboratory) is a 

multi-paradigm numerical computing environment. A 

proprietary programming language developed by MathWorks, 

MATLAB allows matrix manipulations, plotting of functions 

and data, implementation of algorithms, creation of user 

interfaces, and interfacing with programs written in other 

languages, including C, C++, C#, Java, Fortran and Python. 

[5].   
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Fig 2: user interface for Matlab optimization application 

 

Fig 3: Matlab optimization application and option 



International Journal of Computer Applications (0975 – 8887) 

Volume 180 – No.51, June 2018 

23 

 

 

Fig 4: user interface for Matlab optimization application (options) 
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4. RESULT 
After input relevant information at Matlab user-interface and 

choose the right solver applications, Matlab will generate a 

pareto-front (Fig 5). Pareto-front population fraction value 

was different for every different result. Based on these outputs 

(pareto-front), solutions list (Table 1) provided to 

management and the management will take decision based on 

their business target and resource. 

For this study, five different population size value and three 

pareto-front population fraction value. For each value, a 

process will running about ten replication to get the minimal 

value of decision variables. After all running process, the list 

will be arranged to make management easier for choosing 

which solutions that they will take. 

5. CONCLUSIONS 
While Pareto-Front Solution was already been generated from 

Genetic Algorithm, the management still needed to take a 

decision between number of workers or their working hours. 

This paper can be used to help management take decision 

regarding number of workers and their working hours needed 

to fulfill order from customer. There are several limitations 

regarding study for this paper. This paper didn’t consider 

overtime. While using application from Matlab Software 

make the coding process faster, this can be limit the number 

of constraints even though the constraints needed to make the 

result can really reflect the real conditions. 

Table 1. Solutions List  

Objective 

1 (cost) 

Objective 

2 (time) 

Number of 

workers 

Number of 

hours 

234.600 1675 20 81 

270.300 1930 16 115 

304.834 2177 19 109 

415.204 2965 34 86 

534.580 3818 32 117 

 

Fig 5: pareto-front result (1) from Matlab software (solution 5) 

 

Fig 6: pareto-front result (2) from Matlab software (solution 1) 
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Fig 7: pareto-front result (3) from Matlab software (solution 4) 

 

Fig 8: pareto-front result (4) from Matlab software (solution 2) 
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