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ABSTRACT

The development of the industrial world which is increasingly developing at this time will lead to high competition in the industrial world. So that the
profits of each company also have an influence. New ideas are urgently needed to bring the business world in a more advanced direction so that it can
keep up with increasingly fierce competition. Terang Alam Semesta is one of the MSME:s that operates in the Bag Manufacturing Sector. In this research,
the Linear programming method is used as an operational research model in applied mathematics studies which is widely used in industry and business
organizations and can be used in the process of obtaining solutions and solving production problems. From the results of research using POM for
Windows software, it was found that Terang Alam Semesta would gain maximum profits if it could produce 15 Premium Leather Bags and 10 Semi-

Leather Bags with a profit of IDR. 900,000 per day.
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1. Introduction

Every business has the goal of improving the products
produced and making a profit. The most basic goal of people
running a business is to make a profit. Therefore, every
business entity needs the best planning for the development
of the business being run by creating new innovations and
implementing a directed management system.[1]. In running
a business, especially in the field of production, the company
must be able to maximize the use of production factors such
as raw materials, labor and production machines to obtain
optimal results. The development of the business industry is
accompanied by a very tight level of competition giving rise
to various kinds of problems which also affect the breath of
life. a business, especially in the convection production
business sector. This is what causes similar small businesses
or Micro, Small and Medium Enterprises to have to fight
hard to be able to maintain the viability of their businesses
now and in the future. Maximum profit is an important
indicator that is a determining factor in the development of
a business. The problem that most attacks business life,
especially in the production sector, is the lack of ability to
combine production factors and the ability to determine the
number of products from the production output, so that quite
a few people get less than optimal profits. Especially for
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Micro, Small and Medium Enterprises (MSMEs), this
problem has a strong influence in hampering the
development of a business [2].

MSMEs are a form of business that is a means of improving
a nation's economy and increasing employment
opportunities and their existence can increase the country's
foreign exchange through taxes. MSMEs are a means of
saving small communities from the brink of poverty. In
running their business, MSME players hope that this can
help improve the family's economy in meeting their needs.
Therefore, to achieve the goals of their business, they must
be able to obtain the maximum possible profit at the end of
a certain period. The influence of micro, small and medium
enterprises (MSMESs) in society is very large, especially in
empowering people who do not have jobs[3]. At least
individuals from society can fulfill their personal needs
easily. The government hopes that the existence of MSMEs
can fight poverty when economic conditions are weak, and
can increase state foreign exchange or increase regional
income through taxes which will later be used to improve
people's lives and to implement equitable development of an
advanced economy. The government's participation will be
very helpful if MSMEs are actively managed and provided
with assistance from various aspects so that MSMEs can
increasingly develop and can change from small businesses
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to large and strong businesses in dealing with various
problems and challenges that confront the pace of industrial
activity. Nevertheless [4], MSMEs also still have various
obstacles in carrying out their business activities such as
limitations in management, limited human resources, and
minimal technological knowledge. Considering the large
influence that has had on the existence of MSMEs, the
government plays an important role in seeking to implement
guidance and development so that they are able to overcome
every problem they face to become more developed,
advanced and independent so that the role of MSMEs in the
economy becomes greater [5].

In previous research, according to Shuo Yu, The linear
programming has clear steps and little computing
complexity, which is helpful for dealing with the problem
quickly. To transform the real problems into linear
programming problems can demonstrate the impact of the
various factors in the problems on the over-all results, which
can not only demonstrate the restrictive conditions well, but
also determine the optimal solution of the objective result
under such restrictive conditions. It requires accurately and
actually transforming the problems and determining the
restriction factors and ultimate goals[6]. According to Syifa,
the solution to this problem is applying a linear program
using the simplex method. This method is suitable for
solving optimization problems using the objective and
constraint functions. To maximize profits, the objective
function in this study is the price of each type of glass, while
the constraint functions are the amount of production, the
number of workers, the amount of clay, and the time for
production[7]. According to Anggoro, when the supply of
resources has not been maximally utilized, the profits
obtained are not maximized. This is because the bakery star's
home industry has not implemented linear programming and
lack of understanding of mathematics in the production
process that is done. Home industry star bakery conducts
production planning using an approximate method of
purchasing raw materials. This is one of the causes of not
achieving maximum profits so that in the production process
it is necessary to use linear programming to be able to use
production inputs efficiently [8]. According to Jain, linear
programming is a mathematical technique which is used to
determine the optimal allocation of the limited resources,
among the competitive activities provided all the
relationships among the variables are linear. It is mainly
concerned with a method of finding the optimum value
(maximum or minimum) of a function of n variables. It is
used extensively in business, economics, and engineering.
An example of an engineering application would be
maximizing profit in a factory that manufactures a number
of different products from the same raw material using the
same resources. The constraints would be decided by the
amount of raw materials available. The problems related to
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product mix and distribution of goods are solved by the
technique of linear programming for optimization. In a
business setting, profit maximization in always emphasized
which never means the minimization of some cost function.
For linear programming problems, the simplex algorithm
provides a powerful computational tool, able to provide fast
solutions to very large-scale applications[9]. Meanwhile,
according to Tesfaye, Linear programming is a method of
allocating resources in an optimal way. It is one of the most
widely used operations research tools to determine optimal
resource utilization. Different products require different
amounts of production resources at several stages of
production. They also have different selling prices and,
therefore, have different unit profits. The production process
may also be subjected to different conditions. The linear
programming technique will be used to determine the
product mix that will maximize the total profit. It is the most
flexible and extensively applied quantitative techniques. It
is an efficient method for determining an optimal solution
from a large number of alternatives to meet a specified
objective function subject to various constraints and
restrictions [10].

In Bandung, West Java, there are many Micro, Small and
Medium Enterprises that are active in their business
activities. With these efforts, it turns out that it creates social
benefits, namely creating jobs easily so that the surrounding
community becomes more productive and can improve their
level of economic welfare. Apart from that, the benefits felt
by the existence of these MSMEs are the availability of
products that people need easily without having to buy in
distant places at more affordable price comparisons. One of
the MSMEs that is active and has the largest market
potential in Bandung is Terang Alam Semesta. Terang Alam
Semesta is a type of Micro, Small and Medium Enterprise
which operates in the field of premium bag production. In
carrying out its business activities, Terang Alam Semesta
experiences problems in obtaining optimal profits. The main
goal of Terang Alam Semesta to obtain maximum profits
cannot always be achieved well and smoothly. This is due to
a lack of ability to determine optimal production quantities
in order to obtain maximum profits. At the end of each
production period, the profits obtained by Terang Alam
Semesta are not always constant. Previous research has
similarities, namely how to increase production
optimization so as to maximize the production process,
while the difference is the object being studied. This is due
to a lack of ability to determine optimal production
quantities in order to obtain maximum profits. At the end of
each production period, the profits obtained by Terang Alam
Semesta are not always constant. Previous research has
similarities, namely how to increase production
optimization so as to maximize the production process,
while the difference is the object being studied. This is due
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to a lack of ability to determine optimal production
quantities in order to obtain maximum profits. At the end of
each production period, the profits obtained by Terang Alam
Semesta are not always constant. Previous research has
similarities, namely how to increase production
optimization so as to maximize the production process,
while the difference is the object being studied.

Considering that the number of requests continues to
increase, this means that the number of consumers for
products produced by MSMEs, especially at Terang Alam
Semesta, will also increase, which should make Terang
Alam Semesta continue to develop. However, the facts on
the ground show something different because the profits
received are unstable. The general and main problem faced
by Terang Alam Semesta is the desire to obtain maximum
profits using minimal costs but the lack of ability to utilize
and combine the production factors at the same time
appropriately. Bearing in mind that the production factors
owned are also limited, so in reality the profits obtained at
the end of each production in a certain period have not
reached the maximum point. Lack of understanding and
application of mathematics as well as limitations in utilizing
existing resources are the main causes of not obtaining
maximum profits. As a result of the non-optimal profits
obtained, the business activities carried out have not
experienced significant development for approximately 3
years in order to survive in the increasing business
competition. From the problems that occur, this is a study in
finding optimal solutions in the production sector both in
optimal production quantities. as well as in terms of
obtaining profits. To solve quantitative problems in the
production sector, an analytical tool is needed to obtain a
solution.

2. Literature Review

Optimization is the completion of the optimal output level
in an economic project that cannot be separated from a series
of alternative achievements. Optimization is a series of
processes in finding the most optimal solution to a problem
by utilizing analysis methods such as linear programming or
non-linear programming. The optimal point in a business
achievement is not simply obtained, but it is obtained with
certain processes and techniques[11].

There are two optimization activities, namely maximization
and minimization which are related to profits and costs.
Maximization is the allocation of production inputs
appropriately in order to obtain maximum income or profit,
and minimization is the optimization of expenditure and
appropriate use of resources to produce output at the
minimum cost, a condition that contains a series of processes
where the aim is to obtain the best solution from a product.
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Problems regarding maximization or minimization achieved
through an objective function are called optimization.

The level of output that the company will receive will follow
the level of limitations it has. The more production factors
are used, for example raw materials, the amount of product
income will also increase, which will have a significant
effect on optimal profit generation. At that point the
company can be said to have reached the optimization point.
However, in reaching the optimization point, it is not
uncommon for companies to experience non-constraint
optimization and constraint optimization problems. Factors
that become obstacles are ignored by companies in non-
constraint optimization. This is different from optimization
which has constraints where all forms of constraints are
summarized in detail by a company, for example raw
materials and production machines are interconnected with
each other [12].

Companies must pay attention to and analyze every factor
that becomes an obstacle or limitation to the problem's
objective function, because that is what can determine the
most optimal maximum and minimum values. Apart from
that, the company must maintain every result and
development of its business to use as reference material for
future planning. In looking for solutions regarding
maximizing profits and minimizing production costs which
have elements of an objective function and a constraint
function, a simplex method of linear programming analysis
is needed. The nature of solving using the simplex method
is related to linear, extensive and large systems with a simple
but complicated algebraic method.

A business will always encounter obstacles in obtaining
maximum profits. To allocate limited resources
appropriately and efficiently in order to obtain maximum
profits with minimal costs, the solution is to use the linear
programming analysis method. The application of linear
programming is not only in the industrial and economic
fields but has been applied in various fields such as military
and social.

Linear programming is a part of mathematics for optimizing
a problem which includes decision variables and certain
constraints and the solution is structured systematically. The
mathematical model in linear programming must always be
linear to obtain a solution to a problem. In linear
programming analysis two methods can be used, namely the
simplex method and the graphic method. The graphic
method is used if the number of decision variables for a
problem is only two (= 2 variables). Meanwhile, the simplex
method is used if the number of decision variables in a
problem is more than two (> 2 variables) [13].
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The word "linear" means that all functions are systematic.
Meanwhile, "programma" means planning. So it can be
explained that linear programming is a systematic planning
part of an activity to get optimal results.

The calculation method for carrying out the best planning
among possible actions that a company can take in a
business is called Linear Programming. The best decision
making in planning can be done with various alternatives to
achieve more specific goals with limited resources. In
solving a linear program, there are two types of functions
that must be determined and used, these functions consist of
an objective function and a constraint function [14].

The objective function is a description of business goals or
objectives to obtain a maximum level of profit or costs at a
minimum level. Meanwhile, the constraint function is a form
of mathematical model presenting the available constraints
which will then be allocated optimally in a business activity.
What are categorized as constraints are all limitations of
production factors in a business that is being run. The
following describes the characteristics of linear
programming [15] :

1. Decision variables

Decision variables are variables that describe the
decisions to be made.

Objective function

It is a function of a problem that will be maximized
or minimized.

Barrier

Constraints are the limits of the price of the
decision variable.

Sign delimiter

The restrictions that explain the price value of a
decision variable in general mathematical linear
programming mode can be stated as follows:

Objective Function
Maximize or minimize:
Z=clxl +c2x2+ ... + CNXN c.evveennnn..
Fulfills the constraint requirements:
allxl +al2x2 +... alnxn(=, <, >)bl
a21x1 +a22x2 + ... a2nxn(=, <, >)b2
amlx1 + am2x2 +...amnxn(=, <, >)bm
x1,x2...,xn>0

The limiting function can be in the form of an equality (=)
or inequality (< or>). The symbols x1, x2 ... , xn denote
decision variables. The number of decision variables
depends on the number of activities the company carries out
to achieve its goals. The symbols cl + ¢2 + ... + cn represent
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the contribution of each decision variable to the goal, also
called the objective function coefficient in the mathematical
model. The symbols all, ..., aln, ... amn represent the per
unit use of the decision variable for limiting resources, or
also known as the coefficient of the constraint function in
the mathematical model. The symbols bl, b2, ... bmn
indicate the amount of each limited resource available. The
number of constraint functions will depend on the number
of limited resources. The last inequality x1, x2 ... , xn >0
shows the limits where whether the price is negative,
positive [15].

Completion of linear programs must be based on the
standard form of modeling above to obtain the optimal
solution. The basic terms that are characteristic of linear
program modeling are as follows:

1. Linearity, this means that the properties of the objective
function and constraint function must be linear.
Proportionality, meaning that the Z value in the use of
resources can change according to the portion according
to the level of activities carried out.

. Additivity, meaning that the value of each goal of an
activity that is not the same, will not influence each
other.

Divisibility means that the value of the optimal result
from each activity can be a fractional number.
Deterministic, meaning that all parameters in a linear
program can still be known and determined with
certainty.

2.

The ability of linear programming is also accompanied by
various weaknesses in its use. The weakness of using linear
programming is that apart from its advantages, it can be
completed using digital applications which make it easier for
users to analyze, but if it is not supported by the use of a
computer then completing analyzes that have more than two
decision variables will be very difficult to complete
manually. Apart from that, the results provided will not be
optimal. The linear programming method cannot be used
freely in every condition to solve a problem because it is
limited by assumptions [16].

3. Results And Discussion

The data in this research comes from secondary data, where
secondary data is data obtained by researchers indirectly or
through intermediaries in the form of notebooks resulting
from production activities at Terang Alam Semesta. The
data collection technique in this research is using
documentation techniques where this technique is part of a
field study by taking data from research objects in the form
of documents, photos or writings related to research data
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where the data referred to in this case is a notebook of
production activity results. from Terang Alam Semesta.

The data that has been obtained must be analyzed through a
process using certain methods to turn the data into
information. The data analysis technique used in this
research is using the simplex linear programming method
with the help of the POM-QM For Windows application. In
the simplex method, there are several elements that must be
determined first, where these elements are part of the steps
to solve optimization problems in production activities.
These elements are as follows [17]:

1. Decision Variables
Formula : X1, X2 ..., X0 .cceeeeenanne

Constraint/limitation function

Formula : alX1 +alX2 +...+alXn(=, <, >)bl

a2X1 +a2X2 +...+a2Xn(=, <, >)b2

amX1 +amX2 + ...+amXn(=, <, >)bm

X1,X2...,Xn>0

. Objective Function
Formula: Zmax/min = c1X1 +¢2X2 + ... + cnXn

The steps in solving optimization problems using the
simplex linear programming method with the help of the
POM QM For Windows application are as follows [18]:

1. Make sure the Pom-Qm For Windows application
is installed on your computer.

2. Open the Pom-Qm For Windows application on the
computer desktop.

3. Click module then select Linear Programming

4. Click the file menu then select new

5. In the title box, fill in the title of the case to be
resolved

6. In number of constraints, fill in the number of
constraint functions according to the case.

7. For number of variables, fill in the number of
variables according to the case.

8. On the objectives menu, click maximize.

9. Click OK.

10. Enter all the numerical data into the table that
appears then click solve.

11. Click the tile to display all the required data

processing results.

silk yarn, raw materials for wool yarn and labor are needed.
The maximum supply of silk thread is 60 kg per day, wool
thread 30 kg per day and labor is 40 hours per day. The need
for each product unit for raw materials and labor hours can
be seen in the following table:

Table 1. Production Requirements

Raw Materials (Kg)
and Labor Time
Types. of raw (Hours) Maximum
materials and m
labor Premium Semi provision
Leather Leather
Bag Bag
Silk Thread 2 3 60 ke
Wool yarn - ) 30 kg
Labor 2 1 40 hours

Both types of products provide profits of IDR 40 million for
silk fabrics and IDR 30 million for woolen fabrics. How to
determine the number of units of each type of product to be
produced each day so that profits can be maximized.

Linear Programming Formulation

1) Determine
Variable X1=silk cloth X2=wool cloth
2) Objective function
Zmax=40X1 + 30X2
3) Constraint / limitation function
1. 2X1 4+ 3X2 < 60 (silk thread)
2.2X2 <30 (wool thread)
3.2X1 + X2 <40 (labor)

File Edit View Module Format Tools Window Help
DeldE

Arial

2y 100

A K203 W Edi
0000 -y B @i A S

|«
il

- 82-|B r U

Instruction
There are more results available in additional window

Objective
& Maximize
 Minimize

Ta Linear Programming Results

RHS Cual

Maximize

Benang Sutera 2 3 a=

Benang Wol 0 2 <=

Tenaga Kerja 2 1 <=

Solution-» 15

4. Results And Discussion

Terang Alam Semesta has an MSME that produces 2 types
of products, namely Premium Leather Bags and Semi
Leather Bags. To produce both products, raw materials for
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Figure 1. Linear Programming Results

The results of production optimization calculations using
linear programming via the POM-QM For Windows
application show that the combination of number of
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products and profits obtained by Terang Alam Semesta in
factual (real) conditions has not reached the optimal point.
This is shown by the number of bag combinations produced
and the profits obtained by Terang Alam Semesta in factual
conditions that are different from optimal conditions. Even
so, the number of bag combinations produced and the profits
obtained in factual conditions are close to the optimal point.

TERANG ALAM SEMESTA

Figure 2. Linear Programming Formulation

The results of the Linear Programming analysis using the
POM QM For Windows Application based on existing
limitations are that Terang Alam Semesta will obtain
maximum profits if it produces 15 Premium Leather Bags
and 10 Semi Leather Bags with a profit of IDR 900,000 per
day.

5. Conclusion

Based on calculations and analysis of Linear Programming
using the POM QM For Windows Application, you will
obtain optimum profits by producing 15 Premium Leather
Bags (x1) and 10 Semi Leather Bags (x2), with a total profit
of Rp. 900.00 per day if all goods are sold and no additional
raw materials occur.
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