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ABSTRACT

This study aims to build a quality control model on mass customization system based on information systems
that inform the quality of the product and the ability to trace the final product. The problems of mass
customization systems are quite complex because the production lines often change according to customer
orders. So, the guality assurance is demanded to be more precise according to the changing specifications. The
possibility of claims and complaints from customers is greater than the mass production system. To minimize
these problems, it is necessary to build a quality control system that utilizes an information technology system.
Itis to inform the quality defects that can be known quickly. The model is built by developing an initial model
of quality control for mass customization production, the Defect Tracking Matrix (DTM) base on the House of
Quality (HoQ). Analysis of determining product defects with the matrix model is limited because of many
modul. Therefore the use of information systems iffec[ive to overcome the weaknesses of traditional DTM
systems. The model is made by the stages of the SDLC (System Development Life Cycle), namely: planning,
analysis, design, implementation, maintenance. Based on the analysis, the model is implemented to the
Plywood Industry, especially Particle board Divisiont.

Keywords ¢ Defect Tracking Matrix (DTM), SDLC, mass customization, quality control
1. INTRODUCTION

Every company maintains product quality for sustainability. One of the keys to the company's success is meeling
customer needs as required. Customer satisfaction is a quality standard that must be fullfil, while customer demand
for products is increasingly individual, causing considerable product variation. The market opportunity that must be
captured is the production of mass customization (MC) products to meet personal consumer needs that previously
could not be fulfilled for product types with standardized variations in mass production (MP). According to Pollar &
State [1] there are four advantages of applying MC and four approaches to applying MC. The production system with
the MC model provides a more complex quality control system challenge because of the high variety of products and
the requirements that must be met for MC implementation. Tseng et al. [2] describes the requirements that must be
met, namely: time to market, variety, economy of scale and Silveira et al. [3] stated that in practice the company is
sufficient to meet certain abilities at the MC level because in practice not all companies are able o meet the
requirements required in the implementation of MC.

The lack of literature on quality control in MC systems encourages Wang & Lin [4], [5] to develop a DTM (defect
tracking matrix) method based on house of quality for quality control in the MC production process. The application
of the DTM method for quality control has also been used to control the quality of the MP system in the furniture
industry in Indonesia [6]. The weakness of the DTM method when implemented in the MC Industry is that if a
product consists of many specific moduleal will create a large enough reconfiguration DTM matrix so that manual
DTM creation is ineffective. Therefore, the use of information technology is needed to perfect the DTM system
concept so that it can be implemented for quality control. The SDLC (System Development Life Cnle) procedure
was chosen for designing a web-based information system that has the advantage of being accessible by users using a
web browser found in all desktop and smartphone computer operating systems. [7]

2. LITERATURE REVIEW

2.1 Mass Customization

MC is the company's ability to produce goods or services according to the desires of consumers but with
production efficiency such as mass producing goods or services [8]. MC is also a company's ability to produce a large
variety of products and with a short lead time. This principle then allows the company to be able to seize new market
opportunities as well as consumer needs that previously could not be fulfilled by products that generally have
standardized variations. In this case, it should be emphasized that the term customization in MC does not only mean
"customization" products, but mass customization of products. With an efficient production process like mass
production (MP), but with a large variety of products and allowing consumers to choose the design they want, the
characteristics of MC's business processes are different from MP.
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The method to achieve mass customization as below :
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Procurement Partial
Standadization Standadization

Figure 1. The method to achieve mass customization

This figure illustrates the dominant operational method and facilitates the concept of mass customization in the
practice. There are four approaches to standardization, the part standardization, standardization of process,
standardization of product, and standardization of procurement [9].

2.2 Defect Tracking Matrix base on House of Quality

DTM is a new tool for quality control in mass customization production. DTM has introduced by Hua
Wang & Zhonggin Lin at 2007 [4] for problem solving a case study in a manufacturing industries. A case study
proves the usefulness of DTM. The lack of literature on guality control in mass customization (MC) systems
prompted Wang & Lin to develop a quality control tool in the form of a matrix, called defect racking matrix (DTM)
based on House of Quality (HoQ) for tracking defects in the MC production process. DTM links manufacturing
techniques with quality defects directly. This makes it possible to find the cause of quality defects quickly.
There were five steps to construct a DTM as below :

1. Representig the modular manufacturing with the techniques atributes (TA,)

2 Determining the quality defects (QD,)
3. Constructing the relationship matrix, R
4 Determining the weights of TA_ and @D using AHP.
5. Deduction of the corelation matrix, S

In previous research, DTM has been proven to be used for quality control in Mass Customization Production (MCP),
but the matrix system has a weakness if the product consists of many specific modules, so the matrix must be large
enough, therefore the Information technology to build information system applications is needed to solve the
problem.

(s ]

2.3 Systems Development Life Cyde (SDLC)

SDLC is a method for system development that functions as a mechanism to identify software [10]. The systems life
cycle is a methodology, but the pattemn is more influenced by the need for faster system development which is
achieved by increasing the life cycle and using computer-based development tools. The design of the guality control
information system application is a system design built for guality assurance based on the flow of the production
process from upstream to downstream. The information system application is designed to expedite the quality control
process on the MC sysa1 with the system development life cycle method which consists of five stages with the
following steps [11]: system planning, system analysis, system design, system implementation, and system
maintenance.

3. METHODOLOGY

The research was begin with collect the data from the company for fulfill the procedures of DTM. The data is the
product process flow has observed. The data obtained were used to perform DTM analysis. To construct of DTM

the irst step is  determine the types of techniques attributes (T-A,) which representing the modular manufacturing
process and determining the quality defects (@ D), then construction the relationship matrix, R between (I A;) and
(QD,). Determining the weights of TA, and QD, using AHP. The AHP by Saaty is useful for acquiring feature
weights and relationship coeficients from domain experts. Then the next procedure is deduction of the correlation
matrix, S as below :
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The next step is to build an information system from the DTM integration model following the SDLC procedure. The
application software has made then were tested in case studies at one of manufacturing industries in Probolinggo.

3.1 System Planning

The activities carried out are defining the problems and the goals. The problem is how to built information system for quality
control in the mass customization system with the DTM method. The purpose of the new system is to develop an information
systern based on the DTM model..

3.2 System Analysis
Its begin with analyzing the existing quality control system for determining product defects, so the information of the DTM
system that has builtin the company could known. The results of this analysis are used to design a new information system.

3.3 System Design
At the design stage, the activities camied out are modeling the DTM process, making use case diagrams, Entity Relationship
Diagrams (ERD), creating data models, and creating interface displays.

3.4 System Implementation
Based on the existing design, a quality control application system with the DTM model has made and implemented in the
manufacturing industries.

3.5 System Maintenance
The application system that has been implemented continues to be evaluated and modified so that the system always provides
support and optimizes the quality control system.

4. Case Study
4.1 System Planning.

PT. Kutai Timber Indonesia (KTI) is a Joint Venture company between Fa. Kaltimex Jaya (Kal-Tim) with Sumitomo
Forestry Co. Lid. Tokyo Japan. PT. Kutai Timber Indonesia basically produces plywood, but with the increasing
demand, it does not only produce plywood but also produces various goods such as Wood Working, Secondary
Processing and Particle Board. The production system on Particle Board starts with Log Yard, Chipper, Chip Silo,
Flaker, Wet Silo, Dryer, Screening, Forming, Pre Press, Hot Press, Cooling, Cut to Size, Sanding, Ware House, and
finally Deliver to the customer. Determination of defects in the quality control process with mass customization
products is carried out using the DTM method. The application of the DTM method in tracking defects has
experienced problems because the guality control process consists of many modules, so the matrix on the DTM is
long to be described manually, thus requiring the design of an information system to complete it. Therefore,
purpose of designing this system is to create a quality control application system for tracking of defect with DTM's
steps using the SDLC method.

4.2, System Analysis

The overall of quality control system in the Particle Board Division of PT KTI is related to three units, namely:
quality control unit, production unit and maintenance unit. Determination of product defects are mostly done by the
Quality Control Section. Defect tracking starts from the cut to size machine, by the quality control section. They are
looking visually when the product cutting process. The types of quality measured are include: dimensions, length,
and width. During the inspection, if a defect of product is found, then it is decided by the guality control department
that the product is rejected or downgraded to C guality. Likewise for quality checks on the Sanding machine. In the
sanding area, manual checks are carried out during the sanding process for each board that is taking place. Visual
checks are carried out one by one and if a defect is found in the product, it will be sorted out whether it is grade C or
rejected. Summary of the product quality , down grade, or defect are do by manual ways. The inspection procedure
takes a long time to find out the type of defect that has occurs every day.

To find the cause of the defect, Its require cooperation between the production, quality control and maintenance
departments. If the Production Department or Quality Control Section finds that the cause of the defect is due to
engine damage, the production section will make a request for repairs to maintenance and the maintenance section
based on the report will check and repair. When checking the cause of engine damage or the cause of the defect, it
will take a long time before a corrective action is decided. Production that is mass customization will change
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production process models more often, this will risk the types of defects that will vary, according to the frequent
changes in the production process that occur. The existing system will take time to find out the types of defects and
their causes. Therefore, designing a quality control information system to determine defects and their causes are one
solution to solving quality control problems in mass customizaton production systems.

Defect Tracking Matric is a quality control model, that its used for mass customization production and has been used
for quality control in several industries.
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Figure 2. DTM initial system analysis

4.3. System Design

4.3.1 The type of Server

The minimum recommended server computer requirements for operating the DTM application system are as follows:
It has a Processor comparable to Intel Pentium IV (1.8 GHz), if you use a Mikrotik operating system, it has a
minimum speed (2.4 GHz), while if you use Debian / Ubuntu Server. Memory capacity of at least 512 MB. 40 GB
hard drive. Its an Ethernet (NIC / LAN Card) 2 ports.

4.3.2 Use case Diagram
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System Dafiect Tracking Matrtx (DTM)

Figure 3 Design of use case diagram

4.3.3 Entity Relationship Diagram

Ouaity Comral
Pomond

Figure 4. Design of ERD

The system display design is as follows:
a. Design of Login page display :
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Fgure 5.. Display of login page
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b. Display of DTM design

Machine Name order choice

QDs
Determination

TAs
DeterT-:iiation Correlation Value Weight
QDs
Weight
Figure 6. Display of DTM design
c. Display of DTM-chain design
QDs Type
DTMA

TAs

Type

DTM B
DTM C

Figure 7. Display of DTM-chain design

4.4. System Implementation

From the display design that has been made, the implementation of the DTM application is carried out to
detect the defects that occur in the mass customization production system while simultaneously testing
the data obtained from the Particle Board Division as follows:

379




a. Interface page :

SUTAL TIER A DOMESIA

Deffect Tracking Matrix

Remembe

Figure 8. Interface page

b. DTM for Forming Machine

Forming Machine Sepali

Retaticrshi Wt (7} of The Particle board process

Forming Machine Technical Atribute (TA) QD1 (Dust Spot) QD2 (Rough Surface) QD3 (Core Showing)
TA1 (Dust Content)

TAZ (CHaning Ducting)

TA3 (Setting Section]

TAA (Satting Blower Cleaning Szreen)

TAS {Forming)

Figure 9. Result of entry : Relationship matrix Forming Machine(1)

! @ localhost/sptk )

Forming Machine

Relationship Matrix (R) of The Particie board process

Quality Deffect
Forming Machine Technical Atribute (TA) QD1 (Dust Spot) QD2 (Rough Surface) QD3 (Core Showing)
TA1 {Dust Content) 0
TAZ |Cleaning Ducting)
TAZ (Setting Section)

TA4 (Setting Blower Cleaning Screen)

TAS (Forming)

Figure 10. Result of entry for : Relationship matrix Forming Machine (2)
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d. DTM for Hot Press

Hot Press
Guality Deftect
et Press Technical Awibute (TA) QD4 (Les3 Sanaing) GOS (Thin Spot) QD (Crack) QOT (08 Staing) QD& (Blester)
TAS (Simming Press)
TAT (Calibration Press)
P ——
TAS (Hammering)
TA10 (Cleaning Protecton)

TAT1 [Change Seal)

Figure 11. Result of entry for : Relationship matrix HOT PRESS
e. Cut o Size

Cut to Size

Guality Deffect
Cut to Size Technical Atribute {TA) GDS (Rough Cutting) QD10 (Diagonal) QD1 (Length) QD12 (Wicth)
TA1Z (Cirche Knife)
TA13 [Setting Pusher)

TA14 [Setng Blade Position)

Figure 12. Result of entry for : Relationship matrix CUT TO Size

. DTM for Sanding Machine:

€ C @ koot

Sanding

Quality Deffect
Sanding Technical Atribute {TA) ©D13 (Cutier Mark) QD14 (Tius)  GD1S (Sloping Sanding)  GD16 (Paper Stipe)
TA1S (Sand Paper Change)
TA1E [Platten Change Seeting Rubber inputy
TRIT [Stacken)

TA18 [Sensor Tracking)

Figure 13. Result of entry for : Relationship matrix Sanding Machine.

From the DTM made, based on the incoming particle board product order, a DTM-Chain is made according to the
requested process, namely: Forming Machine-Hot Press-Cut 1o Size-Sanding Machine.
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g¢. DTM-Chain

& o

Deffect Tracking Matrix (DTM) chain construction
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Figure 14. DTM Chain Construction

4.5. System Maintenance

The system that has been created, although a test of case studies in the particle board division has been carried
out, still needs continuous improvement to adjust to the changes that occur. Modifications are still needed to improve
the quality control system in mass customization production. The changes in the sequence of processes and the
development of defects need to be added to the database so that the application system is more flexible in its use

5. CONCLUSIONS

After analyzing, the design of a quality control information system on the mass customization production system
using the DTM method, it was concluded that the information system design that was made after being implemented
in the Particle Board Division could speed up defect tracking and make it easier for the Quality Control section to
control defects in its department.
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