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Abstract

In the study of the case company's refrigerator production process, it found that the ‘Incoming Section’ takes
a long time. The employees are unable to fill in the ‘Parts Incoming Report’ in the inspection area and there is
no purchase orders in storage area, resulting that documents are filled out retrospectively by the employees.
The information recorded is inaccurate and fail to be used to analyze the problems, lost time filling documents,
causing the huge workloads compared to the daily input, an average of 98.4 items per day. The filling documents
in vain during January—May 2017 totally amounted to 106,600 Baht. For this reason, this research aims to
improve the incoming inspection performance by applying the information systems to design web applications for
data storage on incoming inspection. A database system is designed by using the Visual Studio 2010 to manage
web applications. The My SQL database is used via phpAdmin to manage data. It found that the user can fill
out the information in the inspection area immediately. The comparison of filling-out times spent between the
paper-based process and the web-based process by the conventional work method is an average of 1 min 53 s
individually compared to the new working system; an average of 36.58 s individually. Filling-out time is reduced
by up to 1 min 16 s. The number of 108 errors is found on filling before the update can be reduced to only
3 items. The result is representing a decline in a loss of 77,659.08 Baht for five months.
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1 Introduction

Atpresent, Thailand’s electrical appliances production
rates have been growing. The electrical appliance
manufacturers have been driven by the competition in
terms of price and quality to meet customer needs. The
product quality, reliability, and good service are key
factors that make the business to achieve competitive
advantages and success. In this study, a case company
is one of the electrical appliance manufacturers which
its main product includes the refrigerator. The company
has adopted the Information Systems to help manage
the organization; namely, information system has been
rendered to facilitate the development and management
on employee performance and organizational behaviour
to achieve goals such as the improved control of the
organization; including Computer-Aided System and to
check whether or not the assigned personnel can achieve
their functions, as well as training process before
starting work which the departmental supervisors
need the different information when functioning.

Inthe field survey ofthe case company’s refrigerator
production process, it found that in the process, the
‘Incoming Section’ takes a long time, the raw materials
quality inspection process before moving into the
production process consists of two parts; ‘incoming
inspection” and ‘input recording’. It found that the
employees are unable to fill in the ‘Parts Incoming
Report’ in the inspection area and there is no purchase
orders storage area, resulting that documents are filled
out retrospectively by the employees. The information
recorded is not 100% accurate and fail to be used to
analyze the problems, lost time filling documents,
unclear division of duties, causing the huge workloads
compared to the daily input, an average of 98.4
items per day. The filling documents in vain during
January—May 2017 totally amounted to 106,600 Baht.
For this reason, the researcher is aware that the
introduction of information systems is necessitated
to improve the incoming inspection performance
by applying the information systems to design web
applications for data storage on incoming inspection.
This can reduce the waste of time filling in documents
and filling in information on incoming inspection in
the area.

In 2006, Olypiada [1] proposed a way to develop
a Dedicated Software computer program to help detect
and identify the underlying causes of abnormalities

on the induction motors and provided the decision-
making system in which the users can use the database
consisting of 5 components, namely equipment
information, information about faults, information
about the causes, information about the fault diagnosis
for the AC motors, using the Dedicated Software
computer program. The results found that computer
program can be applied with the technicians to detect
problems before they ruin the equipment. It helps
increase work efficiency, and identify the problems
quickly and accurately. Afterward, Pipat [2] proposed
the development of billing information management
system to facilitate the users on making payment
through the exhibition booths, roadshow, including
money transfers, accepting checks between firms in
the format of the application, using the Microsoft
Visual Studio 2010 Visual Basic.Net Crystal Report
and Microsoft SQL Server 2008 to manage the system
database. The results of the satisfaction appraisal by
five experts were x =4.13, S.D. =0.66, and by general
users were Xx = 4.01, S.D. = 0.82. The design and
development of billing information management
systems showed the fair level of the user satisfaction
and it can be applied effectively. In 2012, Anucha [3]
design and develop a database management system on
suppliers to reduce time in searching and data storage
on the suppliers. The Microsoft Access 2007 is a tool
to develop data and it is actually tried on, finding that
with the Microsoft Access 2007 can reduce searching
time by up to 99%, higher than expected of 85%,
as well as facilitate database management and data
transmission to the different departments. As Paponphat
[4] develops an application for mobile service
reporting to reduce time and to summarize the mobile
service reporting, finding that it took a lot of time of
manipulating the telephone with the Visual Studio
2010 C sharp language prograam to design, develop,
and manage Excel files. The results showed that
it could reduce time by 98.45% and reduced cost
from 4,999.995 Baht to only 73.80 Baht per month.
Chatnarin [5] examined the sales opportunity loss
and a long time of queuing, and conceived an idea to
develop the computer programs used to store data and
analyze the data that are transmitted into the database
management system with document recording. The
results showed that it can increase the volumes of
goods delivery and can use data storage and details,
and improved the delivery performance by up to
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Figure 1: Data flow diagram on current work systems at the ‘Incoming Materials Inspection’.

100% compared to the same period in 2011. Then,
Kittichai [6] develops a database to reduce searching
time and introduces the computer programs to help
manage documents, specifications and engineering
designs systematically, reduce the time it may take to
search for documents and ease business transactions
quickly. In present study, the researcher has adopted the
Management Information System (MIS) and applied
Visual Basic program to help database management.
It can reduce the searching time for documents from
8.4 min to 0.287 min per item, representing 96.58%,
saving up to 18,984 Baht per year and reduce the
damages resulting from erroneous calculation up to
149,260 Baht per year. In 2015, Pornthip [7] introduced
a solution with the Visual Studio 2010 application
to design and develop database program. The data
searching time was 2.55 min per copy, reduced from
the previously 36 min per copy, representing 92.92%.
The file searching time was 3.32 min per item, reduced
from the previously 40 min per item, representing
91.62% and no lost data was found, thereby reducing
aloss 0f 400,000 Baht per year. Later, Theerapong [8]
examined the warehouse management systems which
it previously took an average of 31.91 min to search
data and an average of 8.31 min to analyze data. The
lost time of searching and analysis accounted
108,901.18 Baht per 6 months or about 217,807.36 Baht
per year. With the Microsoft Visual Studio 2010 and
MySQL for database management, finding that it can
reduce a searching time by 76.80% and reduce an

analyzing time by 77.37%, resulting in the reduced
cost of 167,706.22 Baht per year.

The relevant researches demonstrated that database
design and development for database storage can
increase operational efficiency and it also prevents the
document information from loss, convenient to use,
and can retrieve data quickly.

2 Research Method
2.1 Examination of current work systems

The current work systems examined indicate the
absence of a storage database system while the
employees are unable to fill out documents in the unit
of work examined. Additionally, employees shall have
to fill out the information in multiple systems, thereby
resulting in that gathering documents and filling out
can be achieved on certain days by the employees. At
timing, filling out of 20 items individually takes an
average of 37.58 min.

2.1.1 Data Flow Diagram (DFD)

Data Flow Diagram (DFD) on current work systems at
the ‘Incoming Materials Inspection’ demonstrates the
complicated work procedures without a management
information system. Besides, database management
in the form of files and folders cannot be retrieved
immediately as shown in Figure 1.
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Figure 2: Data flow diagram on re-design of work system at the ‘Incoming Materials Inspection’.

2.2 Solutions

Re-design of work system — analysis of problems
where the incoming materials inspection is currently
encountered demonstrates that the underlying cause
of problems is derived from an absence of database
management system, thereby resulting in the lateness
of filling out documents by the employees and the
filled-out information is not 100% accurate. For this
reason, it inspires a concept of web application design
that can be applied to the incoming materials inspection
and is beneficial to the inter-linkage of information
to improve the workflow to be more efficient through
re-designing of work system, as shown in Figure 2.

2.3 Design and development of database management
systems

Based on problems arising with the work process at

the incoming materials Inspection, the corresponding
database management system is designed and outlined
through web applications. The sequences of works are
presented in Figure 3.

3 Results
3.1 Developed database program

A database system is designed by using the Visual
Studio 2010 to manage web applications. The My
SQL database is used via phpAdmin to manage data.
In this way, the user can fill out the information in the
inspection area immediately as well as the launching
of inspection reports in Excel, PDF format while the
supervisor can check the accuracy of the data and can
analyze workpieces and stores encountering quality
problems as well.

To log-in to access the web application, the users
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must key username and password for user authentication
to log to access the web application as shown in Figure 4.

Then, access to the ‘Main Menu’; comprising
‘Search’, ‘Add Data’, ‘Update Status’, ‘Report,’
‘Analysis of Raw Materials’, ‘Stores’, and ‘Help’ tab
as shown in Figure 5.
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Figure 7: Update status page.

At ‘Add Data’ tab, the users are required to add
information regarding a quantity of incoming raw
materials per 1 item, number of incoming materials,
number of wastes, receiving date, and description.
Then, the user can select to ‘accept’ or ‘refuse’ as
shown in Figure 6.

Once filling out completely, the filled-out
information shall be inspected by the supervisor on the
Update Status page and then approve or notify users
to edit information as shown in Figure 7.

At the ‘Material Inspection Report’ page, the
reports in PDF and Excel format can be retrieved,
making checking of all incoming materials easily
and to reduce a document storage area as shown in
Figure 8.
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Figure 8: Report page in PDF format.

h %o KN
D gy -

Puste @ |&-A- ==
Fromupinss B 1 U =

) CRrTyT—
Bo twwiw oo B PP EXE R /o
5 oo §e s ol Cookond fomn o bt Oue formk ot Frd
Formatng: Tk Shle - © SO e s

R sy n oy

oo 5 ot
W ¢ 5

4 s | < 0 f £ | ¢ [ ! ||
1| NSPECTO 2 NO [+ TncoDE oA +|sprun ~lauaul+{nG [ DeScRIPTI Reckve_DalAesuLT [+
2 s 1RNHSOIEIND  RCAUTION LABEL ABENOPRINTING O LT, 000 moDsfom 315008000 Reet

3 Natsita ATD. 00 L 3/15/2018 0:00 Accept

4 Natsta 3 RENDROSO1I0  SCREW WITH WASHER MEx12 BUNUTIDUSTRY 198O, 10 0 197201800 Accept

5 atin 0 AGENCY ADORESS PR )

6 ot i W w ¢

7 s om0
8ttt TRNGHOTIZNAD  HEATINSUATIONA ASANINOACCD, Ud. w o

9 st S PENDIOOOOISI2 UL FUSE(104) JBUNIN ENGINEERING LD, PART. | 500 5000 Deform
10/t o I, w ool
n|

n

"

/18000 nccept
3/28/2018 0:00 Accept
3/ 18000 Reject
/228000 Rjoct

Figure 9: Report page in Excel format.

At ‘Report’ page in Excel format is to facilitate
data search and data analysis and release of documents
as shown in Figure 9.

3.2 Comparison of a conventional system and a
newly developed system

Based on testing results of on web application
implementation, the employees fill out information
on incoming raw materials in the area examined and
filling-out timing is rendered. In this study, the number
of filling-out timing includes 95% confidence interval.
The Maytag’s data table [9] is used to determine the
optimal number of filling-out timing.

The comparison of filling-out times spent
between the paper-based process and the web-based
process by the conventional work method is an
average of 1 min 53 s individually compared to the new
working system; an average of 36.58 s individually.
Filling-out time is reduced by up to 1 min 16 s. The
developed web application includes a filling field.
The tracing of the filled-out data can be accessed
by the original database. Consequently, filling out is
conducted more carefully by the employees. It can

150 108
100
50 3
0
Before After

Figure 10: The comparison of filling-out errors.

improve how employees perform in the inspection area
immediately, and employees can perform works more
conveniently, quickly, and more efficiently.

3.3 Comparison of data entry accuracy

In this study, data collection is conducted from January
to May 2017. The number of 108 errors is found on
filling before the update, compared to the post-update
errors during February—April 2018 when the web
application is introduced to filling-out, it can be
reduced to only 3 items as shown in Figure 10.

4 Conclusions

Web application design is carried out using the Visual
Studio 2010 to design and to manage the database via
phpAdmin web browser for the incoming materials
inspection in the case company. The practical testing
is proven that hypothesis is met, the result is 60%
higher than the hypothesis postulated, representing a
decline in a loss of 77,659.08 Baht for five months.
The advantage of this research is that the manpower
aspect comparing between the proposed method
and conventional work method has been improved
significantly.

4.1 Suggestions

It’s important that the users follow the work instruction
appropriately and must be trained by the corresponding
quality control department only to achieve the
performance smoothly and it can be possibly extended
in the future.

4.2 Guidelines for future database development
In the future, information on waste for the production

line can supplementary to integrate all data into the
same database [10], and database improvement with
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more effective security systems is also needed.
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