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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
(Alarcon 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. (Orgun 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 tt=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 inperiod t €T (ton),j — 1,2,...,N

u;; : Quantity of resourcei € M for purchaset € T (unit)

ki : The number of workers needed in the period t € T (man — period)
ki : Number of workers laid of f in the period t € T (man — period)
k} : The number of workers added in the period t € T (man — period)

Iz : Number of j € N Products to be stored in the period t € T (unit)

Bj; : Product that is not fulfilled j € N in period t € T(satuan)
Parameters

a,B,v,98,u, p, A1 is the total cost

Dj; : Product Demand j € N in period t € T (unit)

Uj; + Product availability u;,

1y + Amount of i € M resources to produce a product j € N

fit : Number of i € M resources available in the periodt € T (unit)
a; : Number of workers needed to produce a product j € N

W]-z; : 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

Yjen Zter @jeXje + Yiem Leer Bielit + Leer Ueke + Deer Veki + Xeer 6cki + Xjen Deer T]th]?; +
! ! 2

YisesPs ZjeN Dter Pftljst + Yses Ps ZjeN et AftBﬁt + Yses s {ZjeN Dter (P}?t I]St ) } +

! ! 2
YsesPs {ZjEN Yter (AjstBjst — Xses A Bjy ) }
(3.1)

Subject to :

YjenTijXjt < fit + wie , Vi E M,Vt €M (3.2)
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wy SUj Vi€ MVt €T

(3.3)
ZjEN AjXj < k. ,VteT
3.4
0,10x;; < wf; < 0,20x;;,Vj € N,Vt €T
(3.5)
ZjEN Dter Wﬁ <CP (3.6)
¢, < ZeesPeSenTeer i~ SoesPy SjenSrer 15 <.,
Yises Ps ZjeNZteTIJS't
(3.7)
83 < ZSESPSZjENZtETB}?t_ ZS’ESPS’ ZjeNZteTB}?; < &4
YsesPsXjenXter Ij?t
(3.8)
Uy = key + ki — ki ,t=2,..T
(3.9)
Xjt +Bjy_y + I, =B}, =Dj; ,VjEN,VtET,VS €S
(3.10)
Xj¢ Wi ke kg kE, 1 By =20 VjEN,Vi€E M,Vs €S,Vt €T
(3.11)

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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