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ABSTRACT

This study highlighted on managing the waste elation database in lean manufacturing of the cas#yst
company. An application for managing the waste iglition database in lean manufacturing to imprénee t
visual indicators and enhance the problem solviagabilities of the employees in the organization is
introduced as the basic success factors to drigeptbcess of continuous improvement culture forward
Ineffective database systems within the organipatiave caused the inaccurate, redundancy and
inconsistency of data. Lean implementations aresnotessful because there is a lack of communitatid
involvement of all levels of employees. The stuttgrapts to design an application in a personaltzea
system to the employees at Lean department totkaelp of the waste elimination database for analgisid
evaluation purpose. Likewise, it's also examined@ #mployees’ problem solving capacity in waste
eliminating project. Application in Microsoft Access considered new in the case study company. The
problems that faced are such as the human factais as the fearful in changing and accepting IT
systems and procedures. Application in Microsoftéss is considered new in the case study compdngy. T
employees in Lean department can easily keep ttadke improvement projects and the management can
monitor on the improvement task and problem soldagabilities of the employees. The visual indicato
are improved because meaningful chart and repoetg@nerated for visual and filling purpose. Besjde
implementing the problem solving cycle in the daesidj application to improve the problem solving
activities which is also an important element ieating continuous improvement culture. As the many
factors such as human factors and skills in udiegdatabase application are affected the effe@s®f

the designed application. The cost saving valuer &ftiplementation the database application isdliffito
obtain as some study subject are difficult to meaguterm of cost.

Keywords Improvement Plan, Database Management System, @&mplelopment System and Problem
Solving Capabilities

1. INTRODUCTION implementation is not an easy job; it required wrelt
change within the organization. Besides, a lotoofijganies
In Malaysia, manufacturers start to interpret the who implement lean are not realized how to meathee
powerful and the essence of lean manufacturingtibs lean level in their company. Thus, performance uneasf
the companies, especially the growing and estaddish lean implementation is very important to match len
companies applied the lean manufacturing in theresult (Puvanasvararet al, 2009a). Likewise, other
organization. Yet, many companies are not a sudoess prospects such as lack of communication as well as
lean implementation. This is because of leanbecause many companies are not successful in lean
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process (Puvanasvarah al, 2009b). The substance of
the message has been transmitted, often quitenatigti

improve the visual indicators to help employeegpkieack
of the database and problems solving capabilitythef

Only the direction in which the message has beenemployees in driving the organization to a contirsio

presented always causes the trouble (Andrewar@ii)2

improvement culture. The improvement in the visual

specific methodology and measurement for trainegpfe.
The leaders treat lean as a tool kit but not aiuthat have
to acquire. They did not realize the importancéraihing
people in lean manufacturing who can resolve prbland
make daily improvement. The employees who are ¢dck
basic skills in the daily management of their wia&ms are
promoted because of their hard work and loyaltythi
company (Liker and Meier, 2007). The simply implene
tools, techniques and technology from lean manurfisct
did not produce significant benefits to the orgatiin
(Repenning and Sterman, 2001). Thus, the learreuttust
be developed within the organization.

The lean culture starts to build within the orgatian
by some lean expert whether by internal employees o
external consultant. They train the lean membexdahn
principles, concepts and lean tools and techniqoes
eliminating waste. The waste eliminating data are
recorded in word file, table and graph, analysigl an
evaluate in the computer form. The data includethal
facts and numbers. It means the useful and largeeso
of data is maintained in a computer file. The date
recorded for either the reference of the projeedés
itself or the other employees. The data is impdrtan
information for an improvement project.

The company claims to have implemented lean
manufacturing for about 8 years. But until todawyt

examine the problem solving capability of the emppés in
the organization. Thus drive the continuous impnoset
culture forward through applying the problem sajvaycle
in daily problem solving activities.

2.LITERATURE REVIEW
2.1. People Development System (PDS)

Toyota discovered the necessary to emphasize people
development. People of development through newyatod
development program, quality defect improvement and
every Kaizen activities are crucial for the orgatian
development (Liker and Meier, 2007). People need to
have the thinking and problem solving capabilityrig
lean implementation. Lean production system reduire
multi-skilled employees work with the single-pieftew
process. Training is the right means for develgpeaple
instead of just orders the employees to follow the
regulations. A most potential employee for the new
system is the people who possess the capacity esiced
to learn in the lean culture. People developmetit iwi
turn give the benefits to the company.

Employees must possess an efficient method for
determining the critical prerequisites of a jobeymmust
clear with the purpose of the completed work indtef

did not have any system that can store their leanjust based on personal preference. They must alge &

implementation, database in a systematic
organized manner. They always spend a lot of tiome f
tracking the data and information that they are
required. This is due to the difficulty in acceggithe
required data or file from the large source of date.

andstandard way of doing work instead of perform therkv

differently from what has been prescribed. The
effectiveness on transferring the knowledge to the
employees must be considered during the lean
implementation. Besides, the follow-up on verifidte

Some databases involve just a few users and husdred.qgits of the improvement job are necessary tiolats

of rows of data in a few tables. These databasedea
complex contain many files.

Besides, the same information is common to have
duplicated copy in a computer because of databas«%
shared with more than one user. This may cause data

redundancy and inconsistency. Moreover,
dispersed in several files. The files may existifferent
formats, so it is consuming more time to rectify ttata for
displaying purpose and retrieve the informatiorer€fore,
a systematic and professional database manageysésrns
must be developed. It is to help the employeesép krack
the databases and performed some query from thbadats
in an easiest way and shorter time.

The main objective of this study is to design an
application to manage the waste elimination datalias
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data are

the result of the project (Liker and Meier, 2007).

PDS integrates key performance indicator, respmct f
eople, skill and knowledge and team work which
mphasis on people involvement and focuses on gmobl
Solving capability in Lean Process Management (LPM)
(Puvansvaran, 2010). Hoshin Kanri business
methodology emphasizes that the total involveméatlo
levels of employees should incorporate into theiilyd
routines in order to achieve the organization’ssobiyes
(Parmenter, 2010). The goal of knowledge management
process to enable organizations to improve theitguazf
management decision making by ensuring that reliabd
secure information and data is available throughbat
service lifecycle where the organization needsou$
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on retrieving, sharing and utilizing their knowledg prepared for managing the supply chain and foiitngc
through problem solving, dynamic learning, strategi production item in factories, inventory level ofeth
planning and decision making (Nabiollagti al., 2011). warehouse and orders for items (Silberschadk, 2011).
People Development System (PDS) is a system tinattai The database system is designed to help people
manage large source of information efficiently.omer

« To enhance problem solving capability among to manage the_ large source of information, it inesl
employees two steps; which are defining structure for storaje

+  To get total commitment of employees from top to infor_mation a_md providing a mechanism for the esfirig of
bottom the information. Also, the safety of the databagstesn
» To create lean behavior among employees andMust be .assured, despite thg system been hackethdsy
become change agents with the lean culture unauthorized people, especially for the databaat ate

 To enhance workers with skill and knowledge in Shaéea(:;gazzvgsra;uiﬁﬁ E:?Icl)?]erc?fligt’eiogt)).les androthe
using lean tools and techniques ! :

. ) . - structures (Kroenke and Auer, 2011). Database sarise
* To Increase continuous improvement activities anOIfrom three sources; which the first database soisce
achieve SUSt?mab'“ty . .. from the existing data from spreadsheets, data &led
* To be self-directed and work as team in practicing database extracts. Then, second database source is
lean concept from new system development; which required data
modelling and database design process. Third, ds¢ab
To work towards Vision and Mission of company and s arising from the need for redesigned an existing
Integrate LPM in company strategy to achieve database to adapt the changing requirements.
business goal. Data is of course important in manufacturing, but
Competitive advantages of an organization can beplace the greatest emphasis on facts. Right inftioma
preserved and improved by performing performancehars delivered in the right format, to the rigieople, at
measure (Hinrichs and Barke, 2008). The performancethe right time is useful for decision making. Raatal
measure is_an indicator used by management to mesasu must be summarized, structured and presented as
report and improve performance (Parmenter, 20103. T digestible information. Once information is comhine

performance measure in lean involves top-to-bottom, " e oy experience, then the incredible humandm
performance measure linking improvement initiatives tract and devel tul knowledae. Over i
strategic goal (Bell, 2006). The performance measur can extract and develop useiul knowledge. Lver,tase
can be varied as the change in marketing strategy!‘nOWI,edge is a_ccumulated_and combined with direct
technology and the definition to measure and retoed experience and judgment, wisdom develops (Bell5200
performance over time (Effendi al., 2008). The Database Management System (DBMS) as a
By referring to the performance measure frameworkcr?mr(;uterbprogram used to create, pror(iess and ademini
proposed in Reference (Erickson, 2009), the lezei ifan (e database (Parmenter, 2010). The DBMS process
the requests in encoded Structured Query Language

organization is measured in term of quality, casdtvery, . .
accountability and continuous improvement (QCDAGJe ~ (SQL) and translate the requests into the actionthe

measurement in QCDAC is then divided into 11 database. SQL is the standard Languages that caate

performance measurement metrics, which is scrapPV all commercials DBMS products.

customer complaint, attendance, Overall Equipment A Database Management System (DBMS) is a

Efficiency (OEE), Work-In-Process (WIP), backlog, Collection data and a set of programs to accessetho
employees skills matrix, overtime, safety, numbeideas ~ databases. The purpose of DBMS s to provide atoay

generated and number of projects done and Cos@a\/i store and retrieve database information Convelyiaﬂd
efficiently (Silberschatet al., 2011).
2.2. Database M anagement Database management system handles several

Information technology has been employed as a dat#itical tasks such as how the data is managedi{inp
management tool for handling the data, searching foProcesses, output and stored), basic security and
required information and performing updating actiohhe  replication/backup, among others (Erickson, 20@9).
data for employees, products and equipment anchsveo  Database Management System (DBMS) is a software
restructured in a table format for during databdssign package designed to store and manage database
stage. In manufacturing field, database systenuswally (Ramkrishnan and Gehrke, 2003).

////4 Science Publications 273 AJEAS



Puvanasvaran A.Rt al. / American Journal of Engineering and AppliedeBcees 7 (2): 271-281, 2014

A database application is a set of one or more A set of data was input_into th_e database apptinati
computer programs that serve as an intermediaryto check whether the required objectives were aekie
between the user and the DBMS (Kroenke and Auer,0f not through results interpretation. The database
2011). Application program read the request by send  focused on the employees at Lean department in
SQL to DBMS and present the query. The databasecompany ABC. The inputs are then recorded in the
application can be classified to the personal-datab database SOf_i_Vi‘iare'merSOﬂ ,?cgesstfortc_iattai\]_ma?z_agynd
system and enterprise database system. The databa8LOCESSING. 1hen, the expected output In this p 0540
application that is commonly used are such aScreate an application that generate forms, repanc

. . query from user. The expected output is then used t
Microsoft Access, Microsoft SQL Server, Oracle g 514ate to determine the achievement of the disgect
Database, or MySQL. The process of software | order to improve the problem solving capabiitie

develc_>pmen_t always r(_equires to e;tablish more a@m  of the employees, an application is designed toagan
effort in society to achieve the desired ends ateh#t  the waste elimination database. There are two ghase
to simplify operations and reduce the time and #ffo jmproving the visual indicators and problem solving
in achieving the outcomes (Elmetwaly, 2011). capabilites through managing the waste elimination
The first step of database design is the modeldatabase. Phase 1-waste identification implemenés t
conceptualisation. Database conceptualization destr  problem solving steps and cycle defined by (Der087).
the data relationship of the Organization. Thetiestior The four steps are proposed in probiem Soivinchh're
the interest of the object is employed in the fiov@l  defining the current performance, prioritize the stno
operation of the organization and representationgus causal areas, identifying the root cause of thelpro and
tools such as an entity-relation chart. Next, s®@ri developing the action plan (Dennis, 2007). For pl2athe
locations of the data are determined. Then, funstican monitoring of the probiem Soiving Capabiiities ﬂ]gb‘i

be organized by system to provide a blueprint for generated the reports such as type of waste elioinger

application development (Anjard, 1994). year, lean tools and techniques used per year. Biunfb
improvement plan per employee and total number of
3. MATERIALSAND METHODS improvement activities per month.
3.1. Conceptualization 3.2. Data M odelling

Microsoft Access 2010 is selected as the database During the initial state, an interview with the
softwaredue to its accessibility and easy to pnogiais ~ employee at Lean department to collect the basic
a personal database system which is suited forinformation such as the level of lean implementatio
personal and small workgroups because it is easy tdrinciples, tools and techniques that applied ie th
program. The primary ad\/antages of Microsoft Accessorganization. Next, the waste elimination databsseh
2010 are the accessibility. Microsoft Access isttie ~ as the area of improvement project, the employees
package with Microsoft Office Suite, most companies involved, the purpose of the project, the dataectéid in
have this software. It is software that combinethwihe ~ the improvement study, problem identification, gséd
DBMS and application generator. Microsoft Accesa ca Of the root cause, the countermeasure, duratiothef
performed forms, report and query from the wasteproject the implementation cost and so on will be
elimination. Besides, the performance of the engémy collected. All the data required during the lean
can keep track and evaluate for people development. ~ implementation project are gathered and fit inte th

Model conceptualization is a planning for develgpin database administrative software-Microsoft Access.
the database program. It provides an understanaling A user friendly form is created for the data and
the problem situation and the purpose of develofiileg ~ information entry so that the employees who jugiage
database program, design the conceptual model,ewherWwith the application can handle the applicationilga&fter
the inputs and the outputs of the database system ainserting the entire waste elimination databasethie
determined so that the application designed isecoms  Program, the output can be accessed and printefrotie
the first time. Changing a data relationship aftee  tracking, displaying and analyzing and evaluatiorppse.
database and applications have been constructedris Database model is created using the entity-relsttipn
difficult and complex. The model conceptualisatisn data model. The relationship between each waste
divided into two major sections, the project elimination database is created in this modellitaps.
conceptualization and database application designin This step is essential for the database desigmsare
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the database application that will be design igemr  techniques used, person in charge, priority, status
Changing a relationship after the database andmplementation, start date, due date, picture doréeand
applications have been constructed is more diffiand after improvement are recorded.

complex. In these steps, the output such as the dygl The type of waste generated chart indicates thet th
pattern of forms, reports and data model are itiedti employees are emphasized on the problem solving
regarding time and defects wastes during the study

4. RESULTS period. Time waste is such as machine downtime,

waiting time and so on. Defects waste is the major
contributor to lose of sales and poor customer
satisfaction so that the improvement departments pu
Database is obtained from the Lean department atmore effort to reduce the defects waste.

Company ABC. The improvement activities done in
kitting department by the employees from Lean
department is recorded for half year time perioticiv The improvements plan is recorded after the root
is from November of 2011 to May of 2012. The das#ba cause analysis in 5 Whys Table. Then, the actian ph

is recorded in the application designed to testtlmm  the essential problem is recorded. All the improgam
database processing of the application. The tablesplan details are stored in the database systermegmiit
queries, forms and reports designed are makingteure is generated. A bar chart of the number improvement
be generated when it is required. plan for each employee and the improvement plans

In a database system, the application started tvéh  details that done by each employee in Lean depattme

master input formKig. 1) for data and data input for (Fig. 5) are generated. The numbers of improvement
product A. After recorded the study product A ahd t plan represent the motivation of the employee’s
date of data added, waste analysis foFiig.(2) prompts  involvement in problem solving activities. The hagi

out for the value added and non-value added detvit number of improvement plan is done by MohdNazri,
analysis. The employee has to input the value addedvhich is 12 improvement plans, followed by Raja
time and non-value added time based on the ValueSaifullzuan, which on contributed 8 improvementnsla
Stream Mappmg (VSM) The non-value added time for ShahrUIBaSha Abdullah Contribute.d to 3 !mprovement
each contributed categories are recorded intoalble so ~ Plans for this six month study period. Frdfrg. 6, the

4.1. Database mplementation

4.2. Improvement Plan

that the main waste in a process is identified. numbers of improvement plan in l_<itting departmeatf
Prioritizing the waste (non-value added time) level November, 2011 to May, 2012 is shown. Most of the
for each process in a Pareto Chartis required.rAfte ~ improvement plan is done in February of 2012. Next,

value time for all the process flow is input, adarchart ~ January, April and May have done the same number of
is generated to prioritize the process that hahesty improvement plan. November of 2011 have done the
Non-Value Added time (NVA time). According to leastnumber of improvement plans.

Pareto rule, the processes that cumulated 80% eof th ~ The scenarios for the number of improvement plan
NVA time are critical to be solved. Hence, the completed may due to the employees are motivated by
processes need to be solved immediately are igettif the incentives and bonus on the brand new year. The
It is important because the main problem area isproductivity and performance of the employees are
defined and solving this problem area produce motivated by the rewarding plans either in yeaiyios
significantly reduces in waste level in processwflo oOr incentives from the employers (Hafieaal., 2011).
Value added and non-value added pie chart is gegtera The numbers of improvement plan done by each

for overall waste level for the study productfig. 3. employee in Lean department do not show a goocevalu
Besides, the NVA categories for the highest wastebecause more ideas should be generated. Employees i
process are displayed in the bar chaffiiq 4. Lean department should put more attention and elgtiv

Root cause analysis in 5 Whys table in the highestcontribute their ideas in problem solving actiwtie
riority process and highest waste categories. mamm . A
Eurpo)s/epof 5 Whys tab?e is to brainstorr% surfaaeses 4.3. Problem Solving Capabilities
to the root cause of the problem. Developing th&ac The problem solving capability of the employees in
or improvement plan to solve the problem. Improvetme Lean department is based on the results of thestgpe
plans is the action on solving the root problemeTh waste eliminated, lean tools and techniques used,
details description of the improvement project,4cend improvement plan per employee and number of
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improvement plan per month. In Lean department atemployees’ performance can be measured with a piece
Company ABC, the waste eliminated are focussedhent of important and useful information about the
highest contributed in the waste Pareto chart, vliic ~ performance of a program expressed as a percentage,
kitting department. Frorfrig. 7, the highest percentages index, rate or other comparison which is monitoatd

of waste eliminated between the studied time periodregular intervals and is compared to one or more
(from November of 2011 to May 2012) at Lean criterion (Jovan and Zorzut, 2006).

department is time waste, which is 25%, followedthuy In terms of database performance, the designed
defects waste, which is 21%. Then, the lowest wasteapplication in Microsoft Access enables the empisye
eliminated percentage is transportation waste is 2% to access vast quantities of data without beinigmebn

For the number of lean tools and techniques usedpthers to provide data. Employees can track baek th
(Fig. 8), most improvement tasks are categorized bypast project in a shortest and organized way. Data
Kaizen activity, 49% and secondly is 5S improvement yqqyndancy and inconsistency is minimized comptoed
21%. The lowest percentage is 3% for the improvémen o hrevious condition. The database system redtineed
plan that is Just-In-Time (JIT) related. The leanld and ossibility of inputting duplicated data
techniques used by the employees indicates that th Besides, this recording the data and information

employge’s knowledge_and preriencg in JUSt'.In'Timeincrease the transparency of analytical procesEes.
production are still lacking. Since, JIT is the eqillar tables, queries, charts, forms and reports are well

In lthe I’eal? Tagufagtursr# |m|cilegner_1tat|0n, dtrl;e categorized. Others employee able to access and
emp_gyee;s . F“’er tghe n must be Improved by nderstand what is being done in the past projects.
providing training for them. The rigidity in the application becomes benefitfisT
4.4. Benefits and Implication can solve the difficult to figure out the hidden
] ] ~_ calculation and scattered data and information hiatws

The problem solving process in the organization peing done by Excel users. Moreover, the reports an
becomes scientific and systematic. The employeesorms generated are standard in format. Enforcing
perform critical _improvement activities first by standards in the organization and structure of data
supporting data. They focused on the root causthef fjles improve the efficiency in extracting data o
problem before suggest an action plan. Besides, thgjecision making. Separation of data and presemtatio
management level able to monitor the improvemeant pl  ,ake the database in well managed.
progress from the reports generated. . Implications of the project are due to some

For visual indicators of the improvement projects, yncertainty factors that should be further studgctsrs
A3 report concept is implemented. The importanadatd  g,ch as human factors and skills in using the datab
information are compacted and printed for displgyin appjication have affected the effectiveness of the
purpose to improve the visual indicators hence theqesigned application. Application in Microsoft Asseis
communication in the organization. Besides, the .gnsidered new in the case study company. The
compact report is to reduce the bulk and excess idat problems that faced are such as the human factefs s
presented on the shop floor. Now, a compact problemas the fearful in changing and accepting IT systant

solving report in which the project identification, . cequres. Since implementation the scientificofenm
supporting data, root cause analysis and the detdil solving process has seemed new to most of the

the improvement plan are generated in a singlerpspe employees, they are more focused on Lean

that the employees able to grasp the ImF)rovememimplementation and did not want to be distractechéw

details on th? first g'af“?e- Gooq reporting framE}wq technology. Besides, there are some misundersigain
can support timely decision m"?""”g by accc_)mmodatmg Lean and IT. Some employees viewed all IT intergant
it to all levels of employees in the organizationda ) .

as synonymous with waste.

reporting frequency (Parmenter, 2010). . .
On the other hand, the problem solving capability On the other side, the cost saving value after

able to be monitored through the number of implementing the database application is diffictdt
improvement plans that done by the employees. ThePbtain as some study subject is difficult to measiar
reports such as type of waste eliminated, learstanol ~ term of cost. Then the effectiveness of the project
techniques and number of improvement activitieschav implementation is difficult to measure such as the
been done for each time period are used to mottimr  total time saving and the level of how well in
problem solving level of the employees. The managing database system.
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5. CONCLUSION The novelty of this study is the capturing the lean
culture implementation process in the information

The Objectives of this Study are achieved where an[echnok)gy. The Concepts such as pr0b|em Scﬂvin@;cy
application is designed to manage the waste elttama |ean tools and techniques, performance measuréien t
database to improve the visual indicators and prosl problem solving capability and A3 thinking report

solving capability of the employees in driving the generated are implemented in the designed applicati

organization to a continuous improvement culturbe T This ha isted the emplovees in focusing on cost
findings show on the data and information in prable S nas assisted ployees cusing on cos
reduction that eliminates non-value added actwitie

solving activities are well-managed. The manageraeat ; > o
able to monitoring the improvement plans and tiublem during the problem solving activities. However, the
solving capability of the employees through thepats effectiveness and impact of designed applicatider af
generated by the designed application. Besidesy#ile ~ implementation are hard to measure, the databasensy
managed database record of the improvement plansre organized in a better manner for sure.

enables to manage to monitor on the progress qgflémes Based on the analysis after the data collected from
so that it can completed within the planning period the Lean department, some recommendations are
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lean tools and techniques as some of the emplcstéles Indicators (KPIs) at an aerospace manufacturing
not fully understand about it in lean manufacturing company. J. Adv. Manufact. Tech., 2: 1-17.
Besides, a better rewarding system should be design gjmetwaly, H.M.M., 2011. Information system anatyand

to motivate employees to involve more actively lie t building for integrated realAm. J. Econ. Bus.
improvement work in the organization. Admin., 3 416-416. DOI:

Moreover, the designed application should 10.3844/ajebasp.2011.416.419
improve in more meaningful measurement such as thezyickson, J, 2009. Database Technologies: Concepts,
performance measure in term of Quality, Cost, Methodologies, Tools and Applicationd Edn.,
Delivery, Accountability and Continuous Information Science Reference, Unites States of
improvement (QCDAC). As study from literature America,|SBN-10: 1605660582, pj2962.
review, there are 11 performance metrics can bepafiza, N.S., S. Shah and H. Jamseheed, 2011.
generated based to QCDAC aspects. The performance Relationship between rewards and employee’s
measure is very important to measure the lean level motivation in the non-profit organization Pakistan.
the organization. These measurements will show how  gys. Intell. J., 4: 327-334.
the improvement activities for all levels of the Hinrichs, N. and E. Barke, 2008. Applying perforroan
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difficult to measure in term of cost. indicators  in  production  management.

Proceedings of the IEEE Conference on
Cybernetics and Intelligent Systems, Jun. 7-9,
IEEE Xplore Press,Bangkok, pp: 1-6. DOI:
10.1109/1CCIS.2006.252343
Kroenke, D.M. and D.J. Auer, 2011. Database
Processing: Fundamentals, Design and
Implementation. 12th Edn., Pearson College
Division, ISBN-10:0132145375, pp: 612.
7. REFERENCES Liker, J.K. and D.P. Meier, 2007. Toyota Talent:
Andrewartha, G., 2002. Be Understood or Be Developing Your People the Toyota Way. 1st Edn.,

Overlooked: Mastering Communication in the McGrgw-HiII, ISBN';O: 0071477454,' pp‘:4p.
Workplace. 1st Edn., Australia: Allen and Unwin, NablO”ahl, A., R.A. Alias and S. SahlbUddln, 2011.

6. ACKNOWLEDGEMENT

The researchers would like to acknowledge the
Ministry of Science, Technology and Innovation
(MOSTI) for the project granted for this study.
PROJECT NO: 06-01-14-SF0046.

ISBN-10: 1865089443, pp: 240. Involvement of service knowledge management
Anjard, R.P., 1994. The Basics of Database system in integration of ITIL v3 and enterprise
Management Systems (DBMS). Industrial architecture. Am. J. Econ. Bus. Admin., 3: 165-
Manage_ Data Syst_, 94: 11-15. DOI: 170. DOI: 10.3844/ajebasp.2011.165.170
10.1108/02635579410063261 Parmenter, D., 2010. Key Performance Indicators:

Bell, S., 2006. Lean Enterprise Systertising IT for Developing, Implementing and Using Winning KPls,
Continuous Improvement. 1st Edn., New Jersey: 2nd Edn., John Wiley and Sons, ISBN-10:
Wiley-Interscience, ISBN-10: 0471677841, pp:456. 0470593199, p®B20.

Dennis, P., 2007. Lean Production Simplified: Aida  Puvansvaran, A.P., 2010. Implementation of Lean
Language Guide to the World’'s Most Powerful Process Management Through Enhanced Problem
Production System. 2nd Edn., New York: Solving Capabilities. 1st Edn., Universiti Teknikal
Productivity PresdSBN-10: 156327356X, pp:176. Malysia Melaka)SBN-10:9832948894, ppl97.

////4 Science Publications 280 AJEAS



Puvanasvaran A.Rt al. / American Journal of Engineering and AppliedeBcees 7 (2): 271-281, 2014

Puvanasvaran, A.P., M.H.M.A. Megat, M.R. Muhamad an Repenning, N.P. and J.D. Sterman, 2001. Nobody ever
AM.S. Hamouda, 2009a. Lean behavior in gets credit for fixing problems that never happened
implementing lean process management. J. Applied Creating and sustaining process improvement.
Sci. Res., 5: 930-930. California Manage. Rev., 43: 64-88. DOI:

Puvanasvaran, P., H. Megat, S.H. Tang and M.M. lRaza 10.2307/41166101
2009b. The roles of communication process for aNsilperschatz, A., H.F. Korth and S. Sudarshan, 2011

effective lean manufacturing implementation. J. )
Industrial Eng. Manage., 2: 128-152. DOl aitg?;;?mﬁystem Concepts, 6th Edn., New York:

10.3926/jiem.2009.v2n1.p128-152

Ramkrishnan, R. and J. Gehrke, 2003. Database
Management Systems, 3rd Edn., New York:
McGraw-Hill.

////4 Science Publications 281 AJEAS



