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Abstract

To fulfill the growing demand of industrial goods, companies are keeping
more inventories as a business trick. As keeping inventory database manage-
ment system is very costly, industrial companies are switching to the manual
management system which is done with unfriendly report usually. This re-
search investigates the influence of a database management system for indus-
trial inventory and developed a system which will be very less costly to
launch, more efficient and more reliable. Visual Basic 2017 has been used to
develop the front-end of the software. SQL server has been used to create the
back-end of the software. The system has an error of zero tolerance because
the scheme of coding of the database and debugging the codes guarantees that
the errors can be specified and solved within very less time. The system will
reduce costs, number of errors and make the whole management more versa-
tile. This database system has been developed also to determine the Economic
Order Quantity (EOQ) and Reorder Level (ROL) and also to decrease the
stock-outs. This inventory database management system is newly treated and
can also be used for various vending under vendor managed inventory. This
work will also help the researchers to compare the automated system of
keeping inventory with a manual approach.
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1. Introduction

Recently, inventory management is an important concern for every industry.
With the improvement of modern technology, companies are becoming auto-
mated with the help of modern systematic approach (Anthony & Augustin,

DOI: 10.4236/ajibm.2022.124028 Apr.

11, 2022 519 American Journal of Industrial and Business Management


https://www.scirp.org/journal/ajibm
https://doi.org/10.4236/ajibm.2022.124028
https://www.scirp.org/
https://doi.org/10.4236/ajibm.2022.124028
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

P. Saha, Md. A. Alam

2017). The management of inventory of modern vending systems with product
change under the procurement view, order-up-to strategy raises a process of de-
ciding something especially. The process includes the measurement of procure-
ment views of good sat vending systems (Atieh et al., 2016). Furthermore, stor-
ing inventories largely maintained to fulfill the customer demand of sales in or-
ganizations measure the amount of organization’s success. For this, a proper
system for inventory management is necessary (Burja & Burja, 2010). And this is
fulfilled only by an automated system. An automated inventory management
system (IMS) requires less effort, gives more reliability and shows efficient re-
sults as compared to the manual system (Talapatra et al., 2020). But making a
database management system like IMS into fully automated is very costly. As a
result, most of the companies follow traditional manual system for inventory
management which creates unfriendly report of the real pictures of purchase,
sales and all everything related to the industrial inventory (Miguel et al., 2011).
Due to these phenomena, company faces serious stock-outs resulting in custom-
er dissatisfaction and sometimes it has to manage a large number of inventories
resulting in a huge inventory holding cost (Seifermann et al., 2014). Also, many
companies have many branches all around the country and sometimes in the
outside of the country. When management of inventory is imperfect, the tasks of
the industries are affected negatively as the presence of huge inventory rises to
higher costs and decreased cash flow (Corbett, 2001).

Therefore, the requirement for automating the inventory system rises from
the issue that traditional system may create human faults which may influence
the inventory utilization (Haddara, 2014). However, by automating an inventory
database system, the Company can be more profitable. In order to develop the
system, a deep study on the system must be done. Many researches showed that
an inventory system can be developed also by using an Enterprise Resource
Planning (ERP) (Goonatilake & Maldonado, 2018). ERP is nothing but software
which manages business by which an industry can utilize to collect, store, ana-
lyze and manage data from various business activities. It also gives integrated
idea of main business processes by utilizing a common database (Kilic et al.,
2015).

The goal of this research is to develop the inventory management system
which requires less cost so that most of the companies can launch it easily. From
this web-based software, a company could calculate the required EOQ for every
item in the stores automatically and easily. This will also help to know when an
order has to be placed for an item automatically after selling. The Company will
also know if there are adequate products in the store to fulfill the customer de-
mand.

Actually, an efficient database management system requires a proper software.
And, any software should be selected focusing on the requirements of the system
(Park & Yoo, 2012). In this research, the most significant need was that the de-
veloped system should ensure to recover huge capacity of information and also

ensure to merge the order numbers in the same way to expiry, admitting and
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actuating date and giving back to dealer.

The database part of the system acts the main function for recording for both
inventory department and manufacturing department, for that reason the com-
ing and outgoing are studied and treated on what goods have reached for the
inventory department and what goods are required for manufacturing depart-
ment (Kang & Gershwin, 2005).

A database management system is a store of information from where the data
can be retrieved, updated and managed (Olsen & Saetre, 2007). An inventory da-
tabase system is developed here for the respective company. In this regard, Visu-
al Basic 2017 has been used to develop front-end of the software and SQL server
has been used to create the back-end of the software. This server-based database
will help the company to be more efficient and productive by reducing the ma-
nual task level that also reduces the error rate. It will also help the company by
providing necessary data required to keep the inventory in control and to fulfill
the customer demand timely. In this research systematic process of all sections
like main database design, purchase has been demonstrated. The interactions of
all software parts will also be shown in detail. This research will add a new win-
dow for future researchers to work with automated inventory management scheme.
Benefiting from cost analysis, time and motion study will help to the applicabili-
ty of the developed system. This study is one-of-a kind study which examines the
influence of a data base management system on inventory management system
in an organization, which is not explored enough in previous studies specially

for an under developing country like Bangladesh.

2. Methodology
2.1. Database Design

We mainly consider two stages for creating a software, first the database creation
and then customize the system by programming it and writing some codes. Here
the process of database design involves arranging data into a series of relation-
ship. It includes the relationship between purchasing products and selling prod-
ucts. It also includes some mathematical equations to calculate Economic Order
Quantity (EOQ), Safety Stock, Re-order Level (ROL) etc. Visual Basic 2017 has
been used to develop the front end. Using visual basic programming language,
user interface can be created easily by programmers and codes can be used easily
in graphical environment (Ya’acob et al., 2014). Comparing with other languag-
es, it can be said that visual basic may be slow sometime but many things that
are critical in other languages can be easily solved by visual programming
(Ravinchandra et al., 2016). Then the other end used is SQL server database that
confirms total protection and no loss of data or no corruption. Before creation of
the software, the current system of inventory management of a company and
process within it is analyzed. After analyzing the current system, three main
processes were identified; purchasing products from the supplier, update neces-

sary information about the new products and selling products to the customer
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and update it again. A schematic overview of the database system is illustrated in
Figure 1. Here, purchasing process of a product, selling process along with safe-
ty stock and Economic Order Quantity and updated information regarding in-

ventory levels are considered.

2.2. Login Form Design

To keep privacy of data and for security, a user login form is developed. It is di-
rectly connected with the server. By developing this, only authorized person’s
access is ensured. Some selected employees of the company in purchase and
selling department have only the access of this information database system as
all data are very confidential. So individual identification is given for the selected
employee. After only giving the correct identification and password the user in-
terface of next operation will be started. Along with employee ID and password,
branch should also be given properly. Both purchase and sale operation can be
done automatically by database software framework. Above discussions are

shown briefly in Figure 2.

2.3. Purchasing Process Design

Purchasing process starts with entering the input into the inventory database sys-
tem. The input is stored in the inventory database system. Then the application
calculates safety stock and economic order quantity based on the data given to the

application. An overview of the purchasing process is illustrated in Figure 3.

Calculate Safety Stock
e Demand

e Lead Time

e Demand Level

e Service Level

Purchase Product
Product Name
Purchase Price

Quantity [ BN —  of stock levels

Up to date picture

Inventory Database

System
.S elg?ogdﬁ:‘:) 1(\11‘;26 Warning of crossing
e Purchase Price <«—_| reorder point
e Quantity ‘

f

Economic Order
Quantity

e Yearly Demand
e Holding cost

e Ordering cost

Figure 1. Overview of inventory management software.
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5] Inventory Management Program - Login

Inventory Management Program

LOGIN

Enter Employee ID and password to continue
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Password:

select Branch:
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Figure 2. Login form design.
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Figure 3. A simplified diagram to illustrate the main phases of purchasing process.
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fB] Inventory Management Program

After doing the login, the main form of the software opens. The main form
consists of four functions such as purchase options, sales options, search options
and client data. Purchase option consists of product name, product price, quan-
tity and date. This information is stored in the database and used in the several
stages. Here, two buttons called purchase and clear are available. Purchase but-
ton is used to store the data in the database and clear button is used to clear the
form. Figure 4 shows the details about purchase design.

Then if purchase button is clicked, the monthly demand form is opened from
which EOQ, safety stock and ROL is calculated and stored in the database. Here
for example, demand forecast for 6 months is given of GLOBATT YB-9B. Then
as inputs demand period, lead time and service level are given to calculate safety
stock of the product. When safety stock button is clicked, the value of the safety
stock will appear for GLOBATT YB-9B. And set ROL button is clicked to calcu-
late the ROL of this product and it is updated in the database. When selling a
product, it will indicate if there the remaining items are below the ROL. Then
the Annual demand, cost per order and holding cost are entered into the form to
calculate EOQ. Here, these data for GLOBATT YB-9B are entered. When EOQ
button is clicked, the optimum order quantity is appeared in the form. This is

shown in Figure 5.

2.4. Sales Process Design

The sale option consists of product name, price, quantity to be sold and the date

SEARCH

SALES CLIEMT DATA

Product Purchase

Enter the product name, purchase price and quantity

Product Name: |G|_C|B,cc|‘|' YB-0B
Purchase Price; |1500 |
Quantity: |100| |
Date:  log-ppr-1s B- |
Purchase Clear

Figure 4. Purchase process design.
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Inventory Management Program - Demand Forecast

Maonth 1 Maonth 2 Maonth 3 Maonth 4 Maonth 3 Maonth &

20 | |2Q | |23 | |35 | |28 | |l52

Safety Stock and ROL

Demand Period (Maonth) Manth 1 et

Lead Time (Maonth) I:l

safety Stock |17 |

Calculate Safety Stock Set ROL

ECQ
Annual Demand 390
Cost Per Order (BDT) 1200

Holding Cost (BOT) 0

i

EOQ  |44.16 |

| Calculate EOQ |

Figure 5. Calculating EOQ.

in which the product is sold. Then this information is stored in the inventory
database and the quantity of the product is updated. There are two buttons in
the sale option Sale button is used to update the database and calculating reorder
point and clear button used to clear the form. Refresh button is clicked before
entering data to update the purchase data in the software. This is briefly shown
in Figure 6.

Then the supply button is clicked. If the amount to be sold is in the inventory,
a dialogue box is appeared of successful sales. And if the remaining items fall
below the re-order level, then a warning of reorder is given. Figure 7 illustrates

this briefly.

2.5. Search Option

Search option is used to find out the number of products in the inventory after
selling. It also shows the purchase price, unique batch no, branch of the product.
First three letters of the product are entered and click search, then all the infor-

mation about that product is appeared. This is shown in details in Figure 8.

2.6. Client Data

Client data is developed to store all the relevant information about employers,

suppliers, vendors, stockholder and others who are connected with this operation.
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ﬂ Inventory Management Program

SEARCH PURCHASE SALES CLIENT DATA

Product Sales

Enter the product name, purchase price, quantity and lead time

Select Product: |G opaTT v8-08 | GLOSAcT9011c77h5 | x ~ Refresh

Product Name: GLOBATT YB-9B

Price: | 2460 |

Quantity: |85 |

Lead Time: |5| |

Date:  |o6-Apr-18 @- |
Supply Clear

Figure 6. Product sales design.

Inventory Management Program - Demand Forecast

W& Inventory Management P

SEARCH PU Maonth 1 Manth 2 Maonth 3 Manth 4 Month 5 Month &

20 | |29 | |23 | |35 | |28 | |62

Safety Stock and ROL

Demand Period (Month) Manth 1 e

Lead Time (Maonth) I:I

safety Stock |17 |

Calculate Safety Stock Set ROL

ECQ

Annual Demand

i

Cost Per Order (BDT) 1200

Holding Cost (BOT) 0

i

EQQ |44.16 |

Calculate EOQ |

Figure 7. Calculating reorder point.
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vlanagement Program

SEARCH PURCHASE SALES CLIENT DATA

Product Search

Search for purchased products

Search for: |GLO | | Search

Search results:
ID  Product Mame Batch Units Purchase Price Date Branch
17 GLOBATT YB-9B GLO5ac79011c77bs 15 1500 0G6-Apr-18 KHULMNA

Figure 8. Product search.

8 Inventory Management Program = x

SEARCH PURCHASE SALES CLIENT DATA

Client Database

Create, view or update general client database

Edit client data

ID: NJA *phone Number: [01531 | e
*Name: ]Abul Hasan | Email Address: \Abul@gmail‘com | Update
Address: |J132}1,Gufshan-1,Dhaka—1209 | Select type:  Employee VJ Delete

Reset
Client list

ID Name Address Phone Email Type

Figure 9. Client data.

This form consists of name of the person, address, phone, email and his/her po-

sition. This is illustrated in Figure 9.
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3. Result and Discussion

In case of implementation of the software, the core functions of the inventory
management system have been illustrated by the various parts of the software
like purchase, sales, search etc. The software fulfills the whole process starting
from customer orders to handing over to the dealers. The top management and
also any authorized person can know the overall update of the inventory level of
the company. Also, companies having many branches not only all over the
country but also outside the country, can give such updates to its management
personnel by developing this software. As a result, the whole inventory man-
agement process will become more well-furnished, efficient and reliable. As the
Economic Order Quantity (EOQ), Reorder Level (ROL) changes with time and
situation of the market and thus stock-out time also changes, it will be very
beneficial if this information is updated in the whole company including all
branches with time. And this demand has been fulfilled by our software which is
already illustrated. Also, the system is designed in such a way that it can store
very large number of data for further use. Every small parts of the system are in-
terconnected with each other, as a result a proper order comes without any rep-
lica and errors in the system. When a product enters to the system, a unique ID
is stored in the database for that product and from this step the whole process
starts. When new information of any product comes, the database is automati-
cally updated and old data is stored for further backup. The information is so
arranged in the database, any authorized personnel whose have login ID and

password can see the whole information of any product by a single click.

4. Conclusion

The developed inventory database software helps to create a stage to organize
the inventory data most efficiently. For any business, customer satisfaction is
most important. To achieve this satisfaction, every problem considering the
product must be identified. The inventory application helps us to identify dif-
ferent problems related to the product such as stock out, how much to order and
when to order. If the product needs to be fully available in the market, then the
application program shows the way to achieve it. The database system replaces
manual method of data entry which reduces the cost and number of errors. After
using the application software and solving all the problems related to the prod-
uct, the whole inventory management system becomes more versatile. The de-
velopment of inventory management software will help any kind of organiza-
tions to handle the inventory activities more easily. By implementing this, any
organization can keep the information about purchase and sales of the products

more easily.

Limitations

Like other studies, this study has also some limitations. This study does not con-

sider some aspects like demand variations in seasonal index, which can be cru-
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cial for some industries. Besides, this study used Visual Basic 2017 for creating
interface of the data base system which may not be applicable for some indus-
tries. Furthermore, this study does not consider the retailer information in the
database, which is also a limitation of this study. Considering these limitations,

researchers can be motivated to do further research on this field.
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