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Abstract. Production planning is a very important part for a company 

in making the right decisions before carrying out production activities 

in order to obtain maximum profit with a minimum level of 

production costs. Production planning is defined as a process in 

producing goods and services within a certain period by considering 

resources such as labor, materials, machinery and etc. In this research, 

a production planning model is produced based on several variables 

and parameters that can assist in making production decisions. 

 

INTRODUCTION 

Planning is one of the important functions where, based on the planning, it is determined the efforts or 

actions that can be taken to achieve the goals of a company. Production planning is a tactical purpose 

in making decisions based on the company's resources in meeting the demand for a product produced. 

Determining the optimal number of products to be produced is the key to proper production planning. 

Production planning is carried out with the aim of meeting demand with a minimum level of cost 

(Alarcón et al., 2016).  

Production activities are closely related to the availability of raw materials and the amount of 

demand. Raw materials are one of the inputs that will be processed to produce products. Production 

planning and control has an important role in inventory management, capacity and scheduling. With 

many available resources, it can help production planning so that it can meet consumer demand within 

a certain time. Production planning aims to adjust production with decision sources to meet future 

consumer demands, such as production capacity, labor restrictions and overtime restrictions, which 

are optimization problems. Another goal of production planning is to minimize total costs or 

maximize profits. (Bassett et al., 1996) presented a model spanning a longer time period providing 

more details towards the intermediate future than the distant future. (Orçun et al., 2001) develop an 

integrated continuous time model that results in the MINLP formulation for planning problems. 

(Castro et al., 2003) modified the short-term scheduling formulation to suit the periodic scheduling 

requirements for industrial applications. In the previous work, we presented an efficient continuous-

time formulation for the periodic scheduling problem, resulting in fewer variables and constraints.  

 

METHODS 

In completing this research, the method used is literature study. The literature study method is a series 

of activities related to the methods of collecting library data, reading and taking notes, and processing 

research materials (McLafferty, 2004). The stages to be carried out in this research are as follows: 

 

Literature Review 

Literature review related to the concept of production planning, decision making, data driven and 

other concepts related to the topic to be discussed sourced from journals and other research results as 

references for previous research, textbooks, online sources (interners) and other sources. 

 

Define Variables and Parameters 

Determine the variables and parameters that will be used in the formulation of the production 

planning model 
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Model Formulation 

Modeling 

Creating a large-scale production planning model based on data driven  

 

RESULT AND DISCUSSION 

The description of the problems that will be discussed in this study related to large-scale production 

planning are: 

A company performs large-scale production in each time period t,t=1,2,…T. In this case, the 

production period is four times a year. Based on the description of the problem above, the parameters 

and decision variables that will be used are: 

 

Set 

𝑇 ∶ 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦  

𝑁 ∶ 𝑃𝑟𝑜𝑑𝑢𝑐𝑡  

𝑀 ∶ 𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒  

𝑆 ∶ 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑆𝑐𝑒𝑛𝑎𝑟𝑖𝑜  

Variables 

𝑋𝑗𝑡 ∶ 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑗 ∈ 𝑁 𝑖𝑛 𝑝𝑒𝑟𝑖𝑜𝑑 𝑡 ∈ 𝑇 (𝑡𝑜𝑛), 𝑗 − 1,2, … , 𝑁  

𝑢𝑖𝑡 ∶ 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝑜𝑓 𝑟𝑒𝑠𝑜𝑢𝑟𝑐𝑒 𝑖 ∈ 𝑀  𝑓𝑜𝑟 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒 𝑡 ∈ 𝑇 (𝑢𝑛𝑖𝑡)  

𝑘𝑡 ∶ 𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑜𝑟𝑘𝑒𝑟𝑠 𝑛𝑒𝑒𝑑𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 𝑡 ∈ 𝑇 (𝑚𝑎𝑛 − 𝑝𝑒𝑟𝑖𝑜𝑑)  

𝑘𝑡
− ∶ 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑜𝑟𝑘𝑒𝑟𝑠 𝑙𝑎𝑖𝑑 𝑜𝑓𝑓 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 𝑡 ∈ 𝑇 (𝑚𝑎𝑛 − 𝑝𝑒𝑟𝑖𝑜𝑑)  

𝑘𝑡
+ ∶ 𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑜𝑟𝑘𝑒𝑟𝑠 𝑎𝑑𝑑𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 𝑡 ∈ 𝑇 (𝑚𝑎𝑛 − 𝑝𝑒𝑟𝑖𝑜𝑑)  

𝐼𝑗𝑡 ∶ 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑗 ∈ 𝑁 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑠 𝑡𝑜 𝑏𝑒 𝑠𝑡𝑜𝑟𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 𝑡 ∈ 𝑇(𝑢𝑛𝑖𝑡)  

𝐵𝑗𝑡 ∶  𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑡ℎ𝑎𝑡 𝑖𝑠 𝑛𝑜𝑡 𝑓𝑢𝑙𝑓𝑖𝑙𝑙𝑒𝑑 𝑗 ∈ 𝑁 𝑖𝑛 𝑝𝑒𝑟𝑖𝑜𝑑 𝑡 ∈ 𝑇(𝑠𝑎𝑡𝑢𝑎𝑛)  

 

Parameters 

 

𝛼, 𝛽, 𝛾, 𝛿, 𝜇, 𝜌, λ, η is the total cost   
𝐷𝑗𝑡 ∶ 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝐷𝑒𝑚𝑎𝑛𝑑 𝑗 ∈ 𝑁 𝑖𝑛 𝑝𝑒𝑟𝑖𝑜𝑑 𝑡 ∈ 𝑇 (𝑢𝑛𝑖𝑡)  

𝑈𝑗𝑡 ∶ 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑢𝑗𝑡  

𝑟𝑖𝑗  ∶ 𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑖 ∈ 𝑀 𝑟𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝑠 𝑡𝑜 𝑝𝑟𝑜𝑑𝑢𝑐𝑒 𝑎 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑗 ∈ 𝑁   

𝑓𝑖𝑡 ∶ 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖 ∈ 𝑀 𝑟𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝑠 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 𝑡 ∈ 𝑇 (𝑢𝑛𝑖𝑡)  

𝑎𝑗  ∶ 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑜𝑟𝑘𝑒𝑟𝑠 𝑛𝑒𝑒𝑑𝑒𝑑 𝑡𝑜 𝑝𝑟𝑜𝑑𝑢𝑐𝑒 𝑎 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑗 ∈ 𝑁     

𝑤𝑗𝑡
𝑝

∶ 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑎𝑖𝑙𝑒𝑑 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠 𝑗 ∈ 𝑁 𝑖𝑛 𝑝𝑒𝑟𝑖𝑜𝑑 𝑡 ∈ 𝑇 (𝑢𝑛𝑖𝑡)    

So, based on the problem definition described as well as the parameters and variables above, a large-

scale production planning model can be formulated as follows: 

 

 

Minimize Cost 

 

∑ ∑ 𝛼𝑗𝑡𝑥𝑗𝑡𝑡∈𝑇𝑗∈𝑁 + ∑ ∑ 𝛽𝑖𝑡𝑢𝑖𝑡𝑡∈𝑇𝑖∈𝑀 + ∑ 𝜇𝑡𝑘𝑡𝑡∈𝑇 + ∑ 𝛾𝑡𝑘𝑡
−

𝑡∈𝑇 + ∑ 𝛿𝑡𝑘𝑡
+

𝑡∈𝑇 +  ∑ ∑ η𝑗𝑡𝑤𝑗𝑡
𝑝

𝑡∈𝑇𝑗∈𝑁 +

 ∑ 𝑝𝑠𝑠∈𝑆 ∑ ∑ 𝜌𝑗𝑡
𝑠 𝐼𝑗𝑡

𝑠
𝑡∈𝑇𝑗∈𝑁 + ∑ 𝑝𝑠𝑠∈𝑆 ∑ ∑ 𝜆𝑗𝑡

𝑠 𝐵𝑗𝑡
𝑠

𝑡∈𝑇𝑗∈𝑁 + ∑ 𝑝𝑠𝑠∈𝑆 {∑ ∑ (𝜌𝑗𝑡
𝑠′

𝐼𝑗𝑡
𝑠′

)
2

𝑡∈𝑇𝑗∈𝑁 } +

 ∑ 𝑝𝑠𝑠∈𝑆 {∑ ∑ (𝜆𝑗𝑡
𝑠 𝐵𝑗𝑡

𝑠 −  ∑ 𝜆𝑗𝑡
𝑠′

𝐵𝑗𝑡
𝑠′

𝑠′∈𝑆 )
2

𝑡∈𝑇𝑗∈𝑁 }         

           (3.1) 

 

Subject to : 

 
∑ 𝑟𝑖𝑗𝑥𝑗𝑡𝑗∈𝑁 ≤ 𝑓𝑖𝑡 + 𝑢𝑖𝑡 , ∀𝑖 ∈ 𝑀, ∀𝑡 ∈ 𝑀       (3.2) 
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𝑢𝑖𝑡 ≤ 𝑈𝑗𝑡 ∀𝑖 ∈ 𝑀, ∀𝑡 ∈ 𝑇          

 () 

∑ 𝑎𝑗𝑥𝑗𝑡 𝑗∈𝑁 ≤  𝑘𝑡 , ∀𝑡 ∈ 𝑇         

 () 

0,10𝑥𝑗𝑡 ≤ 𝑤𝑗𝑡
𝑝

≤ 0,20𝑥𝑗𝑡 , ∀𝑗 ∈ 𝑁, ∀𝑡 ∈ 𝑇      

 () 

∑ ∑ 𝑤𝑗𝑡
𝑝

≤ 𝐶𝑝
𝑡∈𝑇𝑗∈𝑁          () 

휀1 ≤
∑ 𝑃𝑠 ∑ ∑ 𝐼𝑗𝑡

𝑠
𝑡∈𝑇𝑗∈𝑁 − ∑ 𝑃

𝑠′ ∑ ∑ 𝐼𝑗𝑡
𝑠′

𝑡∈𝑇𝑗∈𝑁𝑠′∈𝑆𝑠∈𝑆

∑ 𝑃𝑠 ∑ ∑ 𝐼𝑗𝑡
𝑠

𝑡∈𝑇𝑗∈𝑁𝑠∈𝑆
≤ 휀2      

 () 

휀3 ≤
∑ 𝑃𝑠 ∑ ∑ 𝐵𝑗𝑡

𝑠
𝑡∈𝑇𝑗∈𝑁 − ∑ 𝑃

𝑠′ ∑ ∑ 𝐵𝑗𝑡
𝑠′

𝑡∈𝑇𝑗∈𝑁𝑠′∈𝑆𝑠∈𝑆

∑ 𝑃𝑠 ∑ ∑ 𝐼𝑗𝑡
𝑠

𝑡∈𝑇𝑗∈𝑁𝑠∈𝑆
≤ 휀4      

 () 

𝑢𝑖𝑡 =  𝑘𝑡−1 + 𝑘𝑡
+ − 𝑘𝑡

− , 𝑡 = 2, … 𝑇        

 () 

𝑥𝑗𝑡 + 𝐵𝑗𝑡−1
𝑆 + 𝐼𝑗𝑡

𝑠 − 𝐵𝑗𝑡
𝑠 = 𝐷𝑗𝑡

𝑠  , ∀𝑗 ∈ 𝑁, ∀𝑡 ∈ 𝑇, ∀𝑠 ∈ 𝑆     

 () 

𝑥𝑗𝑡 , 𝑢𝑖𝑡 , 𝑘𝑡 , 𝑘𝑡
−, 𝑘𝑡

+, 𝐼𝑗𝑡
𝑠  , 𝐵𝑗𝑡

𝑠  ≥ 0   ∀𝑗 ∈ 𝑁, ∀𝑖 ∈ 𝑀, ∀𝑠 ∈ 𝑆, ∀𝑡 ∈ 𝑇     

 () 

 

Model Description: 

 

Equation (3.1) is an objective function formed from several decisions, namely: 

Number of products to be produced in each period 

Amount of additional resources used for production 

The number of employees either added or subtracted in each period. 

Minimize costs used in production and minimize variability. 

Equations (3.2) to (3.10) are constraints. Equation (3.2) states that to produce 𝑗 ∈ 𝑁, the required 

amount of  𝑖 ∈ 𝑀 resources is at least the same as the available resources at time 𝑡 ∈ 𝑇 and also the 

additional resources needed. 

Equation (3.3) states that additional resources need to have an upper bound. 

Equation (3.4) states that the number of workers needed for the production of 𝑗 ∈ 𝑁 in each period. 

Equation (3.5) states that the number of failed products is 10% - 20%. 

Equation (3.6) states that the product processing process fails with a capacity of 𝐶𝑝. 

Equations (3.7) and (3.8) express the range for the variability. 

Equation (3.9) states that the number of workers needed in a period is equal to the number of workers 

from the previous period plus a change in the number of workers in the current period, which changes 

in the number can occur due to the addition or reduction of workers. 

Equation (3.10) determines the amount of production goods that will be stored or purchased from 

outside to meet the shortage in market demand. 

 

CONCLUSION 

This research produces a large-scale production planning model based on data driven with several 

variables and parameters. This model can be useful as a consideration in making decisions in order to 

achieve company goals. This model is a model to minimize production costs so as to maximize 

profits. 
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