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CHAPTER |
INTRODUCTION

1.1 Background of the research.

At present, as the world of data communication becomes a fundamental necessity
in our lives, the information technology has played increasingly role in the business. Every
business is forced to apply the right information technology in order to compete with their
competitors. No one can deny that the information system is a critical key for the
organization success. In this research, the author aims to adopt the suitable information
system in the manufacturing company by developing the efficient database management

system for the industrial factory.

Besco International Plastic Co.,Ltd (B.I.P) is the plastic injection molding
company. After the establishment in 1996, the company has constantly grown its business
until it earns a reputation as a high quality plastic injection molding company. Nowadays,
the company has 18 plastic injection machines with over 110 staffs. The main job of the
company is hired to produce the plastics injected parts due to the customers’ need.
General products of the company are electronic parts, automotive parts, office automation
equipment, consumer products, and etc. Almost products are plastic engineering parts
which need high precision and quality. The primary objective of BIP is to serve the best
services with the highest quality of the products to the customers. The crucial factor in the
plastic injection-industry. is the-quality of the products-and the right on time delivery of those
products. Therefore, the production planning and inventory control processes are critical to
the business.So far, the company has: got a vast numbersof customer orders. The
company has encountered the difficulties on managing these gross amount of production

orders efficiently because its current poor information system.

When the customers place the purchase orders to the company, there are a lot of
information associated with those orders such as the customers’ data, plastic parts

specification, delivery agreement, trading agreements, and etc. These information are



necessary to flow in various departments in the company in order to carry out the
production activities. For instance, when the purchase orders arrive to the company, the
Purchase Order documents would then pass to the production departments. Then the
production planning section would make three copies of the Purchase Order papers and
dispatches them to the accounting department, stock department, and production planning.
Each department has to generate a vast amount of data from the documents in order to use
in their own department or to control another department. Hence, the data communication in

the company is considerably complex.

At present, the company does not pay high attention in improving the information
system. The current database system bases on the mixture of the paper based documents
and common individual program such as a spread sheet application such a Microsoft excel.
However, most information are flowed in the paper based documents which are manually
filled. There are over 40 different papers document forms utilized in the factory. These
documents are flowed within the department and among different departments. The poor
database systems, especially in the production and inventory department, always causes
the company in lengthy time to process the activities and hard to check the papers and
errors of data. The ambiguity of the information system sometimes causes the
misunderstanding among departments. There are a lot of incorrect recorded data in the
document forms which are caused from human errors. The error data incur the wrong
production planning, stock control, and finished parts delivery. For instance, when the
production planning section receives the customer orders, the production planner will
generate the production schedule for each machine. The schedule contains the information
of the parts, the quantity of each order and the period of time of production. Then the
production planner will dispatch the job order lists to the production department. The
production department must produce the parts following the production schedule tightly. At
the end of each day, the machine operators must report the quantity of finished parts to the
production planning and the warehouse department. Then, the finished parts would be
inspected by the QA&QC section in order to screen out the defects. This process reduces
some amount the finished parts, then the QA&QC section would inform the quality certified

parts guantity to the production planning and warehouse department. The warehouse would



then record the information of each finished part and deliver the parts to the customers. The
process of information flow is quite complex and wholly manual tasks. It is considerably time

consuming task and always causes data errors.

However, because of the poor document design, it forces the operators to fill too
much information during the production, whereas some of the information are an
unnecessary information. Some information are repetitive duplicated which may cause data
in each document hard to update when any data is changed. Moreover, the more manual
records in several paper forms arises, the more the problems of recording wrong data due

to human error in reading and writing of operators occur.

So, the company need to build a kind of modern computerized database business
application integrating with the existing information system that enables various users in the

company to access to the data from multiple locations.

1.2 Statements of the problems.

At present, the company has encountered the lengthy production development
time and the inflexibility to change the information in production and inventory department
because of the advent of a Just In Time system (JIT) of a lot of customers. The customers
are no longer satisfied with the lengthy production development times. They place orders in
smaller volumes more frequently. This makes the task of the information system
management more critical. The current information-system consumes too long lead time to
manage documents before producing the parts. The changes of data in production
planning, production, material stock, and finished parts stocks are not updated concurrently
as the orders arrive.

These cause the following problems :

1. The lateness of production, which is the result of the lengthy communication time
among various departments. The production lateness affects to the lengthy production
development time, which frequently causes the wrong delivery. The wrong delivery includes
the delay in product delivery and the delivery of the shortage or excessive amount of parts.

So far, the company has been charged a large amount of penalties fee due to the wrong



delivery. In addition, it causes the complaint from customers and discredits the company
reputation.
2. The low utilization of resource especially on a man power utilization, which always

causes high expenditures to the company.

1.3 Objective of the study.

The objective of this study is to analyze, design and develop the database system

for production and inventory management for the company.

1.4 Scope of the study.

This research will cover the database systems development in the production and
inventory department. The systems are focused on these specific areas:

1.4.1 The production planning, the production control, the arrangement and control of
material stock, the arrangement and control of product warehouse, and the material
procurement.

1.4.2 The database will implement on pilot project, which covers for 4 injection machines in
the factory. These machines are the same size machines that are Toshiba ENG 100 tons size.

1.4.3 The research will base on the development of five major information system
components: people, procedure, hardware, software, and files. Thus the content of the research
concerns in :

m} Software : The developed database management system which is based on

computer program architecture.

a Hardware : The selection of equipment thatis needed to implement the system.

m} Peaople : The identification of staffs in the factory who are responsible the system.
m} Procedure : The tasks people have to take part in the developed system.

m} Files : The method of storing data, which may be in the developed computer

storage or the sustained existing paper documents.
1.4.4  Software will be evaluated by:
m} The change in production development time.

a The change the manpower utilization.



1.5 The methodology of the research.

The research is developed in the following steps :
1.5.1 Study related literatures.
1.5.2 Preliminary investigation.
1.5.2.1 Request an authorization for the preliminary investigation.
1.5.2.2 ldentify the information that is needed to gather.
1.5.2.3 Request for organization charts for the production and inventory
department undergoing study to determine persons to be interviewed.
1.5.2.4 Conduct interviews to obtain information.
1.5.2.5 Analyze the gathered information.
1.5.3 System analysis.
1.5.3.1 Analyze the current information business process.
1.5.3.2 Determine and analyze the requirements for the developed system.
1.5.4 Database design.
1.5.4.1 Input, output and file pattern design.
1.5.5 Database development.
1.5.5.1 Program development : Design and code the program.
1.5.6 System implementation and evaluation.
1.5.6.1 Testing : System testing.
1.5.5.2 Documentation: System and end user documentation.
1.5.5.3 Training.
1.5.6.2 System changeover in pilot operation.
1.5.6.3 Evaluate the database system implementation.

1.5.7 Conclusion and submission of the dissertation.

1.6 Expected outcomes.

The result of the research would outcome:

1.6.1  The software database system that will be implemented.

1.6.2 The documents that describe the current and developed information system.
1.6.3 The documents of system specification and end users usage.

1.6.4 The evaluation of the system implementation.



1.7 Expected benefits.

The expected benefit of the research is the improvement of production development
time, which is the result of a more efficient data communication of the production and
inventory department. This will reduce the delay of finished parts delivered to the
customers. In addition, the system is also expected to improve the data accuracy in
production planning, production control, material stock, and product warehouse. The
developed database system expect the operators to be able to input the data and outcome
the data result much more quickly, so that they are able to do other beneficial tasks for the
company. Hence, the improvement of the manpower utilization including the computer

equipment utilization in the system is anticipated to enhance.



CHAPTER 11

THEORETICAL STUDY

2.1  Systems Analysis and Design.

The System Analysis and Design is a traditional approach to develop the information

system for an organization. According to Gary B. Shelly, Thomas J. Cashman, Judy J.

Adamski(1995), they suggest the approach on constructing the information systems which

was consisted of five phases. The approach is called the Systems Development Life

Cycle(SDLC) or the Waterfall model. The SDLC consists of the following five phases:

o Preliminary investigation.

a Systems analysis.

o Systems design.

o Systems development.

o Systems implementation and evaluation.

They suggest the company follow each phase in sequence strictly in order to achieve

the most effective information system. Each phase may appear in the following figure.

Systems Request ¢
) 4
Phase 1

Preliminary
hvestigation

v
Preliminary Investigation
Report
l Phase 2
Systems
@ Analysis

Replace
Information
System

System Require ments
Document

|
e

Phase 3
Systems
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System Design
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Phase 4
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Development

@ = Teminate Development

L

Complete Functioning
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Figure 2-1 : The five phases of the SDLC and their respective outputs.



2.1.1 The preliminary investigation.

They expressed that the preliminary investigation was the first step in a written
request from management or end user triggering the start of the database system
development. The work to be done in this step usually is expressed as a problem statement
that is a definition of the deficiencies in the information system or of the improvements
desired. The work may be substantial which is the creation of an information system to new
business requirements, or it could be for the replacement of an existing information system
that can not longer handle changing business requirements. In contrast, the work requested
can be minor such as requesting for adding a new report in the existing system. The purpose
of the preliminary investigation phase is to identify clearly the nature and scope of the

problems mentioned in the systems request.

For this research, the author had visited the plastic injection molding company and
had acknowledged the difficulties in the production and inventory department of the
company which has always incurred several problem in production delay and products
delivery of the company as declared in the introduction chapter. So the author had
conducted the preliminary investigation phases and found out later that the major cause was
from the current poor information system which take too long time to process the production
and inventory management activities and always incurred a lot mistakes in data manipulation.
So that's why the author intend to develop production and inventory database system for the

plastic injection molding company as the topic.

2.1.2 The Systems Analysis.

The purpose. of the systems analysis phase is to-study exactly what happens in the
current information system and to determine and fully document in detail what should take
place in the system. This includes making recommendations to management on the
alternative solutions and their costs in developing the system. All functions performed by the
current information system must be defined. At mean time, the determination of what
modifications needed by the company in the improved version of the information system is

carried on. The out put of this life cycle phase is the system requirements document, which



documents all end user and management requirements, including all alternative plans
and the their costs, and the recommendations to management. Thereafter, The result from
systems analysis, which are in system requirements document, is then considered by the
management. The management will decide on the best alternative. According to the SLDC in
figure 2-1, there are four possible alternatives. The company may decide to use a software
package, then the company must purchase that software package, and continue to either
phase four; systems development in case of package modifications are needed, or phase
five; systems implementation and evaluation if that software can be used as it is. Another
management’'s decision alternative may be a in-house software which requires the company
to enter to the systems design phase. Finally, management may decide to terminate the

development at any phase of the SDLC due to high costs, or failure to meet objectives.

2.1.3 The Systems Design.

The purpose of the systems design phase is to determine the way to construct the
information system to best satisfy the documented requirements. All required information
system outputs, files, inputs, application software programs, and manual procedures must be
designed in this phase. The result from the systems design phase is the documented system
design specification and is presented to the management and the end users for their review
and approval. After all systems design steps have been completed and if the development is

not terminated, then the company enter to the next phase, systems development.

2.1.4 The Systems Development.

Systems development is the phase which the information system is actually
constructed. In this phase, the “application programs are written, tested, and documented. In
addition, the operational documentation and procedures which are in form of software

manual must be completed as well.

2.1.5 The Systems implementation and evaluation.

The systems implementation is the installation and the conversion of the developed

system over the existing one. Finally, the IS project must be evaluated in order to know how
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successful about the system and what needs to be improved. The costs and benefits

from the new system have to be identified.

2.2 Database Managements.
2.2.1 Database Management Definition.

Ralph M. Stair (1996) defines the database definition in which a Database is a
collection of data stored in a standardized format and designed to be shared by multiple
users. The database management system (DBMS) is software that defines a database, stores

the data, supports a query language, produces reports, and creates data entry screens.

2.2.2 Components of a Database management system.

Gerald V. Post (1999), described the basic components of a database management
system. He listed the 8 basic features which are commonly provided in a DBMS. The
components include the database engine, data dictionary, query processor, report writer,
forms generator, application generator, communication and integration, and security.

The database engine is the heart of the DBMS. The database engine is responsible
for storing, retrieving, and updating the data. The engine highly affects to the performance or
speed of the database system and the ability to handle large problems area or the scalability.
While the other components must rely on the database engine to store both application data
and internal system data that-defines:-how the application will operate. It is also responsible
for setting up business rules regarding the data. For example, If the company does not allow
negative price to be used in the database. When the database developer creates that rule,
the database engine will warn the users and prevent them from entering the negative value.
The database engine is integrated in various sets of commercial software packages such as
Microsoft Access, Microsoft Fox Pro, and etc. The Data Dictionary stores the definitions of all
the data tables. It describes the type of data that is stored. It allows the DBMS to keep track
of the data and helps developers and users find the data to the location they need. The data
dictionary contains the name of the data item, the range of data values that can be used, the

type of data such as alphanumeric or numeric, the amount of storage needed for the item, a
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notation of who is responsible for updating or accessing the data. The example of data

dictionary is shown as in figure 2-2.

No. ID Description Type Size
1 Part_No The number of the product Number 7
2 Part_name The name of the product Text 30
3 Part Mat Name The name of the product material Text 20
4 Part Mat Code The code of the product material Text 15
5 Part_Color The color of the product Text 10
6 Part Weight The weight of a part Number 5
7 Runner_Weight The weight of a runner Number 5
8 Cycle Time The cycle time of machine Number 2
9 Mold_Code The code of injection mold Text 7
10 Mold_Cavity The number of cavities in the mold Number 2
11 Qty Per Carton The quantity of parts per carton Number 5
12 Inspection_Spec The methodology of the sampling Text 50
inspection test to accept the products
13 | Spec_ Approve name The name who specified the spec. Text 25

Figure 2-2 : The Data Dictionary of parts standard specification of BIP document.

The Query Processor enables developers and users to store and retrieve data. It is
responsible to control the data communication of the database. All database operations can
be run through the query language. The query language is a fourth-generation language
(4GL) which is a high level programming language that its language structure is more English
like sentence. The commonly used in standard query language such a SQL (Structured query
language) play a great role in data retrieval from the tables. SQL is a powerful query
language. The greatest strength of SQL is that it is a standard that most DBMS vendors
support. The Report Writer generates reports that enable the users to see summaries of the
data in the database. Most modern DBMS have report writers that enables the users to set up
the report on the screen to specify. how. items. will be displayed. or calculated. The Forms
Generator or input screen helps'the developer create input forms and-make it easy for users
to enter data. The application generator is a integration of forms and reports that are designed
for a user task. It consists of tools that assist the developer in creating a complete application
package. One example of the application generator is the menu and toolbar generators. For
BIP developed database, the author wrote the application by Microsoft Visual Basic 6, not in
the application generator provided in DBMS of Microsoft Access 2000. This resulted the more

flexibility and efficient to input and retrieve data from the database. The communication and
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integration of DBMS is designed to store and use the data in several databases running
on different machines in different locations. The last component of DBMS is its security and
other utilities, the DBMS must be responsible the usage of several users, so it is very

important that the DBMS includes the security functions.

2.3 Systems Modeling.

David Harris (1999), described the use of graphical modeling methodologies to
model the database system. He mentioned that after the problem definition developed in the
preliminary stage focusing on the areas within the database system that should be improved
or expanded, the database developers or system analyst must fully understand the current
information system of the company. By doing so, three proposed graphical system modeling
methodologies extremely favored the analysts. There were Process Models, Data Models,

and System Models.

The process model is a formal way of representing how a business system operates.
It illustrates the processes or activities that are performed and how data moves among those
processes or activities. A process model can be used to document the current system or the
new system being developed, whether computerized or not. There many different process
modeling techniques in use today. In this research, the author selects one of the most
commonly used techniques: Data Flow Diagram (DFD) which depicts the flow of data into,
out of , and between processes. The DFD shows many of the important relationships between
the data or information, procedures,-and-people components of the system. Whereas, the
Data Models show the files structure and their relationships.” The efficient data model
suggested-by Harris,-used in-the-research, is Entity-Relationship Diagram (ERD). The system
models explicit the selection and design of the hardware and software components of the

database system, in accordance with the process and data models.
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2.3.1 The Data Flow Diagram (DFD).

The DFD presents a picture of what the people and procedures do to transform data
to information. The data in the system flow in a way that of common IPO framework or Input-
Process-Output. The DFD methodology provides a formal method to record the analyst’s
understanding of the numerous inputs, processes, and outputs of the system under system

analysis study.

2.3.1.1  Standard symbols for DFD.

The standard four distinct symbols set of DFD proposed by Gane-Sarson are

illustrated in figure 2-3 below.

External Entity

Data Store

Process

Data Flow

Figure 2-3 : The Gaine-Sarson symbols of DFD.

The external entity.

The external entity is a data source which originates information or a data receiver
which takes in the information. The external entities are outside to the interested system. It
may be from outside the company such as customers who order a product, suppliers who
supply raw material, subcontractors who the company hires to produce a product, and etc. It

may be from inside the company such as the production manager who evaluates the daily
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production report, or it may be another information system such a accounting database

system if it serves as source or receiver of information.

The process.
The process is a procedure that operates on data. There are common processes

which are operations associated with data manipulations such collecting, sorting, selecting,

summarizing, analyzing, and reporting the data.

The data store.
The data store is a place where keeps data for later reference in data modeling. The

names associated with data stores are abstract which they do not describe the detailed
characteristics of the store, such as how the stored data is organized or accessed. Hence,
This data store will be itemized deeply in detail in the data modeling such a Entity

Relationship Diagram (ERD).

The data flow.

The data flow means by which data and information are transported from one place to
another. It is a movement of data from external entity to a process, or from a process to a
data store. There are always descriptive annotations that appear above or aside the flow as
shown dataflow diagram in appendix A . These annotations attempt to identify the data or

information that is transported.

2.3.1.2 Standard rules for DFD construction.

The following rules for DED construction is commonly agreed that it would help
reduce the possibility of adding unnecessary elements-or omitting necessary ones. The DFD
of BIP process model is constructed under these disciplines:

® Data flows should not connect an external entity directly with a data store
or to another external entity. There must be an intervening process.

® Data flow should not connect a data store directly to another data store.
There must be an intervening process as well.

® Data stores should have at least one entry data flow and one exit data

flow and can connect only to the process.
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® FEach process must have at least one entry data flow and at least one

exit data flow.
2.4  Transaction Processing System.

The designed database for BIP bases on a Transaction processing system (TPS). The
transaction processing is one of the first business processes to be computerized. Without
database for transaction processing, the business processes would consume huge amounts
of organization’s resources due to an enormous recording and processing business
transactions. The transaction processing systems perform routine operations such as
ordering, billing, purchasing, invoicing, and often performing the same operations daily or
weekly. These systems require a large amount of input data and produce a large amount of

output without requiring sophisticated or complex processing.

Currently, BIP has used a manual TPS, which the detailed data is necessary to
update records in a paper douments about the fundamental business operations of the
company such as a customer order, purchase orders, invoices, and etc. The company
notices the importance of this Transaction Processing, It is expected that the automated TPS

will help to accomplish a number of objectives as shown followings :

® Produce timely-documents and reports.

Manual transaction processing systems may take hours to produce routine
documents. Fortunately, the use of computerized transaction processing systems
significantly reduces this response time. The ability to conduct business transactions in a
timely way can.be very important for the profitable operations of the company. For instances,
in the injection order release from the production planning, the sooner the order is released,
the less in machine idle time for machine set up and result in the quicker production finish

date.

Timing is also crucial for related applications such as order processing, invoicing,
inventory control, and etc., because of electronic recording and transmission of the

information, transactions can be processed in seconds rather than hour.
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o Process and store data generated by transactions.

The primary objective of the TPS is to capture, process, and store transactions and to
produce a variety of documents related to routine business activities. For examples, the
processing orders, purchasing material, controlling inventory, invoicing customer and etc. are
a result of customer orders. These activities result in transactions that are processed by the
TPS.

L4 Maintain a high degree of accuracy.

One objective of TPS is to minimize error data input and processing. Even before the
introduction of computer technology, employees visually inspected all documents and
reports introduced into or produced by TPS. Because humans are fallible, the transactions
were often inaccurate, resulting in wasted time and effort and requiring resources to

corrected them.

L4 Ensure data and information integrity and accuracy.

Another objective of a TPS is to ensure that all data and information stored in
computerized databases are accurate, current, and appropriate. As the volume of data being
processed and stored increases, it becomes more difficult for individuals and machines to
review all input data. The company must ensure both data integrity and accuracy. The
processes of verification and editing are used to check whether data is accurate and up to

date before it is stored, are very important.

o Increase labor efficiency.

Before computers existed, manual business processes often required several clerks
and equipment to process the necessary business transactions. Today, transaction
processing systems can substantially reduce clerical and other labor requirements. TPS will

therefore be cost desirable by labor savings.

L4 Help build and maintain customer loyalty.
A firm’s transaction processing systems are often the means for customers to
communicate. It is important that the customer interaction with these systems keeps customer

satisfied and returning.
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2.4.1 Transaction processing activities.

TPS performs a common set of basic data processing activities. TPS captures and
processes data that describes fundamental business transactions. This data is used to
update databases and to produce a variety of reports for use by people both within and

outside the company. A simplified overview of a TPS is shown in figure 2-4.

Documents
- - e > Processing and reports
- [—
=
L
Internally generated transactions Documents
Purchase order Pick list

Purchase return - production schedule
BIP invoice

Production order

Externally generated transactions Databases Operational Reports
Customer orders Finished product inventory status
Supplier invoice Raw material, packing material,
Customer payment Database Update spare parts inventory status
Customer orders
Inventory
Purchase orders
Customers
Suppliers

Figure 2-4 : The simplified overview of a Transaction Processing System.
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Manipulation Production
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Data
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Figure 2-5: The common of TPS Data Processing Activities.
The transaction processing cycle consists of data collection, data editing, data
correction, data manipulation, data storage, and document production. The cycle is shown in

figure 2-5 above.
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The data collection is a process of capturing and gathering all data necessary to
complete transaction. Data should be captured at its source, and it should be recorded
accurately, in a timely manner, with minimal manual effort, and in a form that can be directly
entered to the computer rather than keying the data from some type of ducument. Data
editing is to detect any problems with the data. For example, the quantity and cost data must
be numeric and names must be alphabetic; otherwise , the data is not valid. If the data is not
valid, it is not enough to reject invalid data. The system should provide error messages that
alert those responsible for the data edit function. Therefore, the data correction is needed to
reenter miskeyed data that was found during data editing. Another major activity of TPS is
data manipulation which is the process of performing calculation and other data
transformations related to business transactions. Data manipulation may include classifying
data, sorting data in the database, performing calculations, summarizing results, and etc.
Whereas data storage involves in updating one or more database with new transactions.
When the update process complete, this data can be further processes and manipulated by
other systems so that it is available for management decision making. Finally, the document
production in which TPS produce important business documents. It involves in generating the
records and reports. A report showing current inventory status is one example of document

production.

2.5  Designing a database.

Merle P. Martin(1995) mentioned two widely used design approaches which are fop-
down and bottom up-approach. He commented-that the top-down approach is always used
in developing data models for transaction processing systems (TPS). This is because of the
fairly standard of TPS characteristic, which system analysts-know rather obviously in the
developing system. Analysts have to develop a prior data model of how they think the system
should operate. They do so based on experience and intuition. Then, they refine this model
during the requirements analysis stage by discussing it with knowledge end users.

In contrast, the system analysts often use the bottom-up approach in the system they
do not familiar with, or with the system in higher level that may be hard to use the intuition, for

examples in designing Management Information Systems, Decision Support System, or
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Expert Systems. Hence, the bottom-up design approach is the preferred approach for

inexperienced systems analysts.

For designing database for Besco International Plastic Co.,Ltd, the author found out
that the bottom-up approach was more appropriate because there was no structured system
plan or data model in the company, so that the author could not use it to understand the

current system clearly. Moreover, the author had not much experience and intuition.

Merle P. Martin proposed nine logical steps required to design a business database
as followings :

2.5.1 Examine each report and form of the company. The physical Data Flow

Diagram(DFD) is an excellent tool to determine which reports and forms to examine.

2.5.2 Create or update report and form fields in a preliminary data element dictionary.

2.5.3 Examine current files. These are data stores in the physical DFD.

2.5.4 Create of update file fields in the Data Element Dictionary (DED). In a structured

design environment, the DED is that part of the data dictionary comprised on of data

element specifications.

2.5.5 Look for questionable data fields. These are fields that are never output and

not on daily input forms (transactions). Thus it is difficult to keep it current. So, these

field should be dropped and updated in the DED.

2.5.6 Look for the storage redundancy.

2.5.7 Determine file or entity. relationships. For each file, decide if and how that file

relates to other files. Use Entity Relationship Diagram (ERD) for this purpose.

2.5.8 Develop the schema of the physical view of the data model. The schema

includes all integrated file formats, including linkages between files.

256.9 Develop end users subschema. The subschema is a logical view of data

tailored to specific end user needs. It is constructed for each end user group to meet

the end users needs. The subschema is also used to control and access to the

database.
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2.6 Database structures.

Due to Gary W. Hansen and James V. Hansen ( 1996), Databases can be designed
to one of three structures which are :

(a) Hierarchical architecture.

The hierarchical architecture is a database system that stores group of files in
hierarchical form. For example, the below figure 2-6 shown the hierarchical structure for
materials control system, it shows how three material control system files can be linked. Each
vendor has a single vendor record. Each vendor has multiple inventory records which are
one for each inventory item supplied by that vendor. For each inventory record, there are
multiple occurrences of purchase order records. A particular inventory item may be ordered

many times for many different customers and for stock replenishment.

In the hierarchical system, each higher level is called as a parent and multiple
occurrences of records originating from the parent at the next level are called children. The
contents of each record contains a field that links the record to its children and parents. For
example, in the figure 2-7 shows this hierarchical linkage relationship, the record for vendor
AAA may include a linkage field sharing the address of the first inventory record (123) for that
vendor. The contents of this first inventory record will contain a linkage field containing the

address of the second inventory record for vendor AAA.

Vendor Record

7N

Vendor
Performance
Record

Inventory
Record

Purchase Order
Record

Figure 2-6 : The Hierarchical structure for materials control system.
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Address next inventory

Chain of Inventory | Links to record for vendor AAA
Records for Vendor 4'/

AAA

Figure 2-7 : The hierarchical linkage for vendor to inventory record.

(b) Network architecture.

The network structure is similar to the hierarchical structure except that a child can
have more than one parent. For instance, if the figure 2-6 is modified to allow a single
inventory item to be ordered from more than one vendor. By now, each vendor is linked to
several inventory records. However, each inventory record can be linked to more than one

vendor. Hence, this approach is more complex than the hierarchical structure.

(c) Relational architecture.

The relational architecture consents record search efficiencies and speeds
associated with the hierarchical and network architecture. This structure emphasizes ease of
database creation, update and retrieval. Hence the ease of use of this database structure
allow the non technical users are capable to use it. The relational database is more
applicable to an environment where there is a relatively low level of database transactions in

which the access speed is not as important.

The figure 2-8 shows an example of a simple relational structure for vendor code and
shipping code as they relate to each inventory record. Here two separate tables are used

rather than integrating the data into a single, flat record. Linkage fields are not required.
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Table 1 Table 2
Item | Vendor Item | Shipping
Number| Code Numer| Code
1122 OPQ 1122 TQM
1190 ABC 1190 JT
1236 ST2 1236 TQC
9223 ABC 9223 Qcc

Figure 2-8 : Relational architecture ( separate files are required)

2.7  Production Activity Control.

The function of production activity control (PAC) is to have activities performed as

planned, to report on operation results, and to receive plans as required to achieve desired

results. PAC is concerned with converting plans into action, reporting the results achieved,

and revising plans and actions as required to achieve desired; results. Thus, PAC converts

plans into action by providing the required direction. This requires the appropriate master

planning of orders, work force personnel, material, and capacity requirements. Production

activity control procedures include order release, dispatching, and production reporting.

The PAC system in a job shop or batch production must be capable of the following:

2.7.1

2.7.2

2.7.3

2.7.4

2.7.5

Releasing orders to the production department on schedule (per the order
release plan),-having verified materials, information, tooling, personnel, and
equipment availability.

Informing the production department-of the scheduled start and completion
dates of steps (individual operations) in.the production process as well as the
scheduled completion date of the order.

Informing the production department of the relative priorities of the orders
released.

Recording actual performance of steps in the production process and
comparing actual performance to the schedule.

Revising order priorities on the basis of performance and changing
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conditions.

2.7.6  Monitoring and controlling input and output, lead times, work center queues,
and work in process.

2.7.7 Reporting work center efficiency, personnel attendance, operators times, and
order quantity counts for planning, payroll, department efficiency, and labour

distribution reports.

Order Release.

Order release initiates the execution phase of production. It authorizes production to
begin the production or the purchasing process. Order release starts when the company
receives the purchase order from the customers. The company must firstly plan for the
resources allocation, check for the availability of material and production equipment. Order
release triggers the release of the following :

0 Requisition for material and components required by the order. If some of these items
are not required immediately and have not been allocated previously, they are
allocated at this stage.

0 Production order documentation to the plant. This documentation may include a set of
both engineering drawings and manufacturing specifications and a manufacturing
routing sheet.

o Requisitions for tooling required in the first week or so of production. Tooling can be a

production schedule.

Dispatching.

Dispatching informs the priorities of the released orders, that is.the sequence in which
orders should be run. This information can be transmitted via a paper-documents which may
be had written, typed, or computer printout or via the video output on a cathode ray tube
(CRT). Telephone and face-to-face conversations also can be used but do not document the
decisions. A dispatch list should be prepared for each time period with the frequency of
updating depending on the typical order processing time. If orders take a day or less to
process, dispatch list usually are prepared daily. If orders take a few days, lists may be

prepared weekly.
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Plant 01 M/c | Order | Quantity | Cycle Total CR Capacity | Due date
Date No. | Number time | Standard | priority | Pcs/day
11/11/2000 3 HEur
Part Code
M-781751 BIS 012 2500 11 20 1.74 6500 11/14/2000
M-781749 BIS 013 2600 20 20 1.1 3600 11/15/2000
M-781939 BIS 014 4800 8 20 2.1 9000 11/15/2000

Figure 2-9 : Dispatch list.

The figure 2-9 is an example of simple dispatch list information. It identifies the date,
the plant, and the work center; it includes the work center capacity requirement; and it lists
the order, their quantity, their capacity requirements, and their priority. Orders usually are
listed in descending priority for a specific period. The planner determines the final dispatch
list ranking of orders on the basis of multiple criteria including a formal priority index such as

the critical ratio or the due date.

Production reporting

Reports describe the actual production status are necessary for the production
control. The information in the report will enable management to take meaningful corrective
action concerning production schedules. The example of typical reports, that is generally
used, are the status of work_ in_process, inventory availability, and work center queues. A lot
of reports are done'in real-time reporting system which enable the planners is able to obtain
current status information virtually instantaneously. The other reporting. system is periodic
report is always used to evaluate production performance such as enabling the planner to
compare the actual output with the output planned. The following information should be
available in the reports on either a real time or periodic basis.
m} Released order status. This report gives the status of every order that has been
released physically to the factory and includes part number, description, quantity, order
release date, order due date, operations completed, order location, quantity scrapped, and

quantity good.
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m} Unreleased order status. This report lists all orders whose release is past due. It also
notes the cause of the delayed release.

a Dispatch list or the priority scheduling report. This report lists in priority sequence all
orders in the department.

m} Exception reports. The exception report are some additional reports that may be
important to the company such as the scrap report, a rework report, and etc.

m} Performance summary report. The performance summary report should state the
number and percentage of orders completed on schedule during a specific period such as

day, week, or month, including the lateness of late orders.

2.8 Fundamental principle of Inventory management system.

According to Richard B. Chase(1998), Inventory is the stock of any items or resources
used in an organization. Generally, manufacturing inventory refers to items that contribute to
or become part of a company’s product output. Manufacturing inventory is typically classified
into raw materials, finished products, component parts, and work in process. For BIP, the
company holds inventory for the raw materials (. plastic resins), finished products ( plastic
parts), and some machine spare parts of the injection machine. These inventories play a

great role in the business operation of the company.

Richard B. Chase mentioned about an inventory system. He expressed that the
inventory system is the set of policies and controls: that monitors levels of inventory and
determines what levels should be maintained, when stock should be replenished, and how
large orders should. be. The system provides the organizational structure and operating
policies for maintaining and controlling items to be stocked. The system is also responsible
for ordering and receipt of items such as the time when the order has to be placed, the
quantity to be ordered, and which supplier should be bought from. It is also responsible for

the tracking system of what has been ordered in the stock.
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Theoretically, There are two general types of inventory systems : fixed-order
quantity models and fixed-time period models. The fixed-order quantity models are triggered
by an event which means the model is initiated an order when the event of reaching a
specified reorder level occurs. The event may take place at any time, depending on the
demand for the items considered. Whereas, the fixed-time period models are triggered by
time which means the model is limited to place orders at the end of a predetermined time

period.

The use the fixed-order quantity model ( which places an order when the remaining
inventory drops to a predetermined order point), the inventory remaining must be continually
monitored. So, the fixed-order quantity model requires the every time a withdrawal from
inventory or an addition to inventory is made, records must be updated to ensure that the

reorder point has or has not been reached.

The selection of the inventory system highly relates to the inventory costs basis. The
implemented inventory system should bring the minimization of the inventory costs. The
inventory costs include Holding costs. The cost includes the costs for storage facilities,
handling, illegal lost (stealth), obsolescene, depreciation, and taxes. Obviously, high holding
costs tend to favor low inventory levels and frequent replenishment. Ordering costs. These
costs refer to the managerial and clerical costs to prepare the purchase or production order.
The Ordering costs include all the details, such as counting itmes and calculating order
quantities. The costs associated with-maintaining the-system needed to track orders are also
included in ordering costs. The Shortage costs. When the stock of an item is depleted, an
order for that item must either wait until the stock is replenished or be canceled. This would
cost the company if the existing items. is_not sufficient for the production activities for the

company.

Currently, BIP uses the most appropriate inventory system which aims to produce the
minimum of these inventory costs. The inventory system of BIP bases on the grouping of the
inventory; plastic resin, dues to their frequency of usage. This is similar to the concept of the

ABC inventory classification.
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Figure 2-10 : The fixed order quantity reordering inventory system.

2.8.1 ABC inventory classification.

ABC inventory classification is the priority set up of the importance of the inventory in
the manner that try to use the available resources to control inventory in the best way, in other
words, focus on the most important items in stock. For any inventory system, it must specify
when an order is to be placed for an item and how many units to order. Most inventory control
situations involve so many items that it is not practical to model and give thorough treatment
to each item. To cope with this problem, the ABC inventory classification approach divides
inventory items into three groupings: High value(A), Moderate value(B), and Low value(C).
The value is a measure of importance 'measured by the money(Baht) spent on those itmes
usage in production.

By grouping the items into three groups, the Group' A consitute approximately the top
15 percent of the items, B items the next 35 percent, and C items the last 50 percent. The
segmentation may not always occur so neatly. The objective, though, is to try to separate the
important inventory from the unimportant inventory. The purpose of classfying itmes into
groups is to establish the appropriate degree of control over each item. It may base on
periodic basis suchas Class A items may be more clearly controlled with weekly ordering, B

items may be ordered biweekly, and C items may be ordered monthly.
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BIP inventory management utilized the concept of ABC classification on its inventory
management. The company also classified the material into three groups. The company also
established different inventory strategy on the different group. But the classification was done

by the management feeling not on the past information or theoretical basis.

Material number Annual usage value (Baht) Percentage of Total value
14 95,000 40.8%
65 75,000 32.1%
27 25,000 10.7%
02 15,000 6.4%
10 13,000 5.6%
17 7,500 3.2%
59 1,500 0.6%
66 800 0.3%
77 425 0.2%
41 225 0.1%
233,450 100%

Figure 2-11 : The example of annual usage of inventory by value(used for ABC classification)

For BIP, the company has never kept the information of the annual usage of
inventory by value, so that the company is not able to classify the inventory into group
theoretically. But the company ranked the importance of material in stock into three group (
Not based on the past information), the first group;high usage ( most often use) , moderate
usage ( always used), Low usage ( sometime used). The ranking were estimated from the
management feeling. The management feel that some items.are often used, and that's not
worth if the company always-place supplier purchase order on those itmes, thus it potentially
causes-high shortage costs.. The.company do.not tolerate the material purchase lead time of
the itmes of class A and B. The different inventory systems-implemented on each group
resulted in the reorder or purchase policy of the company. The detail is declared in the BIP

purchase procedure in chapter3 (page 46).
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2.9 Literature Surveys.

1. Gary W. Hansen (1996).

Gary W. Hansen mentioned about a traditional system development life cycle or
SDLC. His approach had six stages and was merely identical to Adamski’'s approach as
mentioned earlier, but he added a feasibility study phase after the preliminary investigation.
The feasibility study covered 3 areas which were a technological feasibility, an operational
feasibility, and an economic feasibility. The technological feasibility study was to determine
whether hardware and software were available to service the company’s information needs. It
included analysis of whether the capabilities and resources were already present in the
company or whether they would have to be purchased, and whether training was needed. It
turned out that all required hardware was already present Besco International Plastic Co.,ltd,
although the DBMS would have to be acquired. Whereas, the operational feasibility study
included analysis of skill and labour requirements needed to implement the database system.
Finally, the economic feasibility study was a cost to benefit study of proposed database
system. It determined how worth of implementing the database system.

The results of each feasibility study were finally examined, and if they were favorable
for the company then the management would give an approval to move ahead with the next

stage, system analysis.

2. Date (1995).

Date explained the need of the computerization of company recording system. The
system was used to manipulate the information and. provide that information available on
demand. He classified four major components in database system in which were data,
hardware, software; and ‘end user(s).

Date mentioned that the database systems could be based on many different
approaches such as hierarchical, relational, object-oriented systems, but the trend was
moving to the object-oriented database system because of both an economic and a
theoretical perspective, whereas the relational approach was still the most important system.

In a relational system, the data was stored in form of tables. The normalization and entity-
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relationship diagram were very important concept and tool for building an effective

relational database.

3. Apinan Klawwutinun, (1990).

Apinan did the research on applying Material Requirements Planning techniques in
steel furniture manufacturing by introducing computer program in recording information of
vendor, inventory transaction order, purchasing order, and single level bill of materials. The
result of the research showed the calculation of the requirement quantity more accurate. His
program was able to calculate gross requirement, net requirement, and planned order
release by studying information from bill of materials, stock status, purchasing lead time,
ordering and holding cost. This thesis was applied with the technique of calculation lot size to

purchase in order to calculate demand of various material as well.

4. Chatchawan Chinvipai (1997)

Chatachawan did the research on the improvement of production management and
information system in the sleepware industry by improving a computer program in recording
information of operation. The result of improvement showed a comparison between traditional

and developed method in term of usage time to edit and prepare document.

5. Siradate Chartniyom (1987)

Siradate showed a development of an information system for production control in the
manufacturing of control switch board and cable tray. by improving a document managing
system. This thesis suggested a solution to design. and apply an information system for
controlling a production process. It showed the pattern-of workflow and-document managing

system.

6. Sirichai Ngowkarnchananak (1996)
Sirichai presented the management information system for controlling the produciton
in toy industry by improving an organization structure, workflow, working procedure and

frequency of delivering documents. These improvements were based on an information
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system to solve the communicating data, relationship, and decision making of

management level.

7. Siriwat Jitrhansa (1999)

Siriwat did his thesis research on the development of the bar code system to control
the inventory of the automotive parts manufacturer. The thesis explained about the inefficient
manual process on paper documents, which always affected the accuracy and speed of the
data that influenced managers’ decisions. The author mentioned the necessity of the
computerized inventory system for company to meet higher precision and more rapid data.
The technique of EOQ (Economic order quantity) and Bar Code system were integrated
together to classify and identify various materials and products in the warehouse and handle
the numerous stores’ documents. The thesis concentrated on the development of
applications of the software which covered materials management from receiving, picking,

serving, recording, checking, shipping, summarizing and issuing documents.

8. Heizer, and Render (1997).

Heizer and Render emphasized on material management, which supported JIT
methodology. Moreover, the author also presented to the reader the advantages of computer
in inventory controlling in order to meet customer satisfaction. With the help of the computer,
the high accuracy and high-speed of the data could be obtained, that was maximizing the

efficiency of warehouse management.

9. Alan Dennis and Barbara Haley Wixom (2000).

Alan Dennis and Barbara Haley Wixom applied the System.Analysis and Design
approach on the CD. Selections store on the internet sales system. In.the analysis phase of
Systems: Analysis and Design, they began with creating the context DFD diagram which
listed all major external entities. Then they created the DFD fragmentation into the higher
levels; level 2,3, and 4. One example of the designed process in the first level DFD was the
“Take CD order” which was fragmented into 6 processes in level 2; find CDs, Display CD
information, Maintain CDs selected for Purchase, Process Checkout, Place order, and Reject

order. After the DFD was completed, they validated the designed DFD by the meeting of the
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project teams and the users who took part in developing the internet sales database
system of the CD selection stores. With his DFD design of the CD Selection store on internet
sales system, it was quite a good guideline to develop the DFD diagram for BIP system in the

research.
They commented that the drawing of DFD was rather busy and complex. Drawers

should be careful of the input and output between the processes.

10. Gerald V. Post (1999).

Gerald V. Post took an example of building business applications in a database
environment which began with the forms and reports creation. He used the Pet store (Sally’s
Pet Store) as an example. He showed that how to design and modify forms and reports to
make them useful and user-friendly. He also introduced the use of the Visual Basic for
applications programming language to manipulate data. He presented how to use forms and
programming to improve the usability of the applications. He discussed how to complete the
application so that it was polished and how to add the menus, toolbars, and custom help

features that users require from a modern application such the Visual Basic programming.

11. Chalermlarp Rungkamol (1999).

Chalermlarp did the thesis research on developing a Decision Support System for
Maintenance Planning for a Printing Machinery. His research aimed to develop the computer
program that was able to assist the manager in the printing company in making and selecting
the suitable maintenance plan.for the offset-type printing machinery. His program used the
data of the past-maintenance failured records and the production schedule to simulate the
situations for running the software. After he had finished his program, he.implemented to the
printing:machinery to evaluate the software capabilities and to find the limits and errors of the
software for improvements. The capabilities of his software were categorized into three main
functions. There were to recommend the suitable maintenance tasks for the maintenance
planning, to plan and schedule the maintenance tasks, and to summarize and calculate the

maintenance costs and indexes for measuring the maintenance performance.
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12. Sitthikorn Manomaiwiboon (1999).

Sitthikorn did the thesis research on developing of an information system for
production activity control for the automotive parts manufacturer. His aim of the research was
to eliminate the high production costs and excessive inventory due to shortage of automotive
parts, poor scheduling of operations and poor utilization of resources. In his research, he
used the IDEFO modelling technique to study and analyze the existing information system of
production activities. His information system was developed in the computer database
approach using the Microsoft FoxPro running on a microcomputer as the tool for the
database management and the application development. The result of his research showed
the enhancement of the manpower utilization and the reduction of the work-in-processes and

increasing the production outputs.

13. Fred R. McFadden, Jeffrey A.Hoffer, and Mary B.Prescott (1999).
Fred R. McFadden, Jeffrey A.Hoffer, and Mary B.Prescott showed the use of Microsoft

Visual Basic for applications (VBA) in client application accompanied with the Microsoft
Access 97 as a database system. They took an example of Pine Valley Furniture business to
demonstrate how to develop the database on this approach. They commented that the
Access 97 had a limit on its capability to create a prototype of an application. So, the using of
Visual Basic for application would outcome more efficient database system. VBA could be
used to accomplish more complex functionality, handle errors, achieve faster execution,

easier maintenance, and more programatic control.



CHAPTER Il

EXISTING SYSTEM

3.1 Introduction.

In this chapter, the description of Besco International Co.,Ltd will be reviewed which
includes the company history, its products, and the management structure. The important
part of this chapter is the analysis of the existing systems ( System Analysis) that explains the
existing production and inventory management processes in the company in the form of the
process model; dataflow diagram (appendix A), so that enables the readers clearly

understand how the existing system performs.

3.1.1 Background of the company.

Besco International Plastic Co.,Ltd was established in 1996 by a family
Jungthirapanich. The company is located at Nongkhae district in Saraburi province. The
company is hired to produce the plastic injection parts according the customers’ needs.
Major customers are well known international manufacturing company such as Hewlett
Packard, Cannon, Tomy, Oki, and etc. The company has launched its business for more than
4 years and has grown its business from a small factory with 3 plastic injection machines in
the first year until there are 18 plastic injection machines in the factory with over 110 staffs at
present. The company performs as a subcontractors for other companies which are mostly
Japanese manufacturers in Thailand. These oversea companies subsequently assemble BIP
plastic parts in their.products and distribute them to worldwide countries, thus, it is an indirect
export business. Currently, the company is supported by the Board Of Investment of
Thailand as an indirect exporter-and the company earns a lot privileges from tax payment to
the government. The future prospect of the company is still bright because the current
economic recession resulting in the considerable devalue of Thai Baht. This causes export

business fully benefit in this age.
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3.1.2 Products of the company.

The company products are plastic engineering parts. The products are electronics
parts, automotive parts, office automation plastic components, consumer products, toys, and

etc. The example products are shown as following figure:

Figure 3-1 : The examples of BIP products and the factory.
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3.1.3 The management of Besco International Plastic Co.,Ltd.

3.1.3.1 The organization structure of BIP.

President

[ Mrs. Siriwan Jungthira. ]

Managing Director
[Mr. Satoshi Kajishima]

Assistant Managing Assistant Managing
director#2 director#1
[Mr. Ittiphol ] [Mr. Prinya ]
Accounting Personnel Marketing Production
[Mrs. Lakkana] [Mrs. Saiphon ] [ Mr. Somsak] [Mr. Wittaya]

Figure 3-2 : The organization chart of BIP

3.1.3.2 The responsibilities of the management :

a Managing Director.

The managing director is responsible for strategic level management. He is
responsible to plan and set up the company’s policy, the business objective, set the business
direction. He is fully authorized in overall departments including the investment decision,
accounting, and etc.

m} Assistant managing director # 1

The first assistant manager is responsible for:the control of the company’s financial
status, personnel and accounting department, and marketing department.

o Assistant managing director # 2

The second managing director is responsible for the control of the factory
management including the production, production planning, procurement and warehouse.

The second assistant manager is a stand by for the director when he is absent.
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m} Personnel and accounting division.

The company combines these two departments together. The department is
responsible for proceeding the staff recruitment, the social security for staffs, the
arrangement salary regulation, and financial accounting.

a Marketing division.

The marketing department is in charge with contacting customers and seeking new
markets for the company.

a The production division.

The production division is the most important part of the company. The division

consists of the production planning, the production control, and warehouse department.

3.1.3.3 The management of the production division.

The management of production division is shown in the production organization chart
of the figure 3-3.

a Production planning.

The production planning is the documentation center for the factory. It coordinates the
works of overall departments as to achieve the target in the production plan.The department
takes part in short-range planning of the company. The department controls the input/output
planning, Production Activity Control(PAC), and Purchase Planning and Control. The main
task is to prepare a production schedule or a time-phased plan of the customer parts and the
quantity of each that the company intends to produce. The schedule of BIP cover the
production plan from present to. 1 week in advance. The other major tasks are the control of
Input/Output from the' production process, ‘order sequencing, reporting performance. The
function.of. order. sequencing is-to-determine that the sequence-in which tasks are to be
performed is consistent with their relative priority. Whereas, the reports of actual department
output reveal actual capacity and anticipated late completion of specific jobs, provide the
feedback that enable to make a corrective action such as adjusting production schedule and
outsourcing the over capacity jobs to subcontractor. Planning and controlling the priorities of
purchased items such as material and production instrument are also the tasks for the

department.
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a Production control.

The major task of the production control department is to proceed the production
activities as ordered by the production plan section. The department is responsible for the
injection process, Quality Control and Quality Assurance, and maintenance tasks. The staffs
in the injection process are; shift supervisor who is a production chief in the shift , the leader
who is the foreman of machine operators, the technician who is responsible for the machine
set up and maintenance tasks, and the machines operator who is directly control the
machine. The Quality management staffs control the quality of parts from the production
process. The staffs consist of the quality manager, Quality Management Representatives
(QMR), finished parts inspectors, and packaging staffs. The maintenance section takes care
the machine conditions by running the preventive maintenance program and repair the break

down machines.

m} Warehouse management.

The warehouse management controls all inventory for the company. It controls the
procurement and the stock of material and production instruments and the stock of the
finished products from the injection process before deliver to the customers. The BIP
inventory management concerns the decisions of what to order, how much to order, when it is

needed, when to order to purchase or production, and how and where to store it.



Production

Production
Control

Production
Planning
Production Shift A
Scheduler Supervisor
Shift A
Technician Leader
Machine
Operator

QA&QC W arehouse
Shift B Inspector QMR Procurement Stock
Supervisor
Shift A Material and Material and
Leader T chl = production Subcontractor production Product Delivery
o instrument Control instrument W arehouse
procurement stock
Machine
Operator

Figure 3-3.: The organization chart of production department.
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3.1.4 The characteristic of plastic injection industry.

There are a lot of success factors in this industry. Nowadays, any plastic injection
manufacturers who want to win in the business may have to achieve a lot criteria. The order-
winners and order-qualifiers from Terry Hill(1994) manufacturing strategy formulation are an
appropriate tool to understand the characteristic of this industry. According to Terry Hill, the
order-winner are those criteria that enable to win or dominate in the market beyond the
competitors. Whereas, the order-qualifiers are those criteria that a company must at least
meet, in order to survive in the business. To provide order-qualifiers, company need only to
be as good as competitors, while to provide order-winners, they need to be better than
competitors. The order-winners and qualifiers are both important for the company to maintain

the existing market share and grow.

The order-winners of the plastic injection industry.

o The product design and injection mold manufacturing capability.

The product design and injection mold manufacturing capability are tremendously
important for this business. In general, the plastic injection company only serves the plastic
injection machines for injecting customer’s plastic parts. This requires the customers to
arrange the injection molds for their own and then supply the molds to the injection company.
Therefore, the injection company is not responsible to design and produce injection mold.
Most customers will order the company who is able to design and produce the mold due to
the customer prototype or products drawing model. So, it is a big advantage for the plastic

injection company wha is able to design and produce the customer plastic parts and mold.

° ISO9000 series standard certification.

The quality standard is also important to the industry. A lot of large size with high
reputation company always subcontract their plastic parts to only the subcontractors (plastic
injection company), who are approveded in ISO9000 series. Nowadays, only few player in the
industry has been certified the standard, and that's a big opportunity for the standard

certified company.
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L Japanese management.

The big companies in Electronic, Automotive, Automation equipment, and computer
parts manufacturer in Thailand are majority Japanese companies. These industries consume
a vast amount of the plastic parts to assembled their products, so that they are the major
markets for the plastic injection industry. It is well known that the Japanese company behaves
in a nationalism business style. They always give a high priority to the Japanese business
dealer. Therefore, a lot of plastic injection players hire Japanese management staffs in order

to contract with the customers. That's the B.I.P current strategy as well.

L4 Delivery speed.

A company may win beyond other competitors through its ability to deliver more
quickly than the competitors. Products that compete in this way need a manufacturing
process that can respond to this requirement. The production development time directly
concern to the delivery speed. If customers know that the company offers shorter production
development time than the other companies, the customers potentially placed their orders to

those companies with shorter the development time.

The order-qualifiers of the plastic injection industry.

° Products quality.

The aspect of quality that concerns in the plastic injection industry provision is the
conformance which is to make a plastic product strictly right to the specification. The quality
is not a winner orders criteria, but it is an order qualifier instead, because it is driven the
customer product quality that require considerable high quality standard as a facet of their
competitive thrust in order to stay in the.market. So, the plastic injection company must

produce high quality plastic parts as a primary basis in order to survive in the industry.

° Delivery reliability.
The delivery reliability means that the On-time delivery is very important. On-time
delivery (OTD) means the supplying of the products ordered on the agreed due date.

Therefore, it is a major concern of both the manufacturing and distribution functions. This
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criterion is very sensitive qualifier because if a company often miss due date, customers will

increasingly stop considering them as potential suppliers.

° Low cost.

Plastic parts prices are almost settled by the customers. Nowadays, several numbers
of new plastic injection players enter into the rivalry battlefield which cause the price of the
plastic parts sharply fall down. So, in order to survive in the business, the plastic injection
companies must control and reduce their production costs. The more reduction in
production cost will though benefit more to the company. The cost reduction may be done by

increasing the utilization of work power, machines, and etc.

3.1.4 Besco International Plastic Business Situation.

At Besco Internaional Plastic, the company is aware of these all above important
criterion. Now, the company has got a plastic subsidiary injection mold manufacturer in which
enhances the serviceability of the company. The company fully supports customers ranging
from mold production to the plastic parts injection. The company is now running through
ISO9001 quality standard program, which expects the company to be certified in the
year2001. Moreover, the Japanese staffs have been recruited and worked well with
customers. The company:is proud in the high reputation as a high quality plastic part supplier
which most customers always trust in. That's why the company have got a large customers

orders in the past 2 years.

Once, the orders have been steeply arisen, the company is not able to sustain an
excellency-in service especially-on. the- products- delivery. Nowadays, -the company has
encountered a violent difficulties in a slower delivery speed and a lower in delivery reliability.
There are two major causes, firstly come from the long production development time, and
secondly come from the insufficiency work power. The longer production development time
results in the more numbers in delay of the products delivery. The customers always
complain on this subject more often than before. This reduces the customers loyalty and may
potentially cause the decline in customer orders if the problems are not solved promptly. So,

in this emergency situation, the company should promptly consider how to eliminate this
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threats and that's what the beginning of this project. Once, the problem structures of the

study in the delay in products delivery is illustrated in the following figure 3-4.

The problems structure of BIP.

Insufficient

Technology
work power
L1y - Low capacity
Low utilization N machine
of workforces
Poor cooperation
from staffs
Low utilization Frequ.ent
. Machine
of machines
breakdown
Delay in
» products
Poor paper documents system delivery
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Ambiguity in jobs assignment
Poor coordination g

data processing
Poor document

storage discipline

Time consuming data manipulation

Poor communication

among departments
/

Long production
lead time

Figure 3-4

Too much paper among departments
documents Wide dispersion of papers
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f in several departments
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flow design
Poor paper The disappearance
documents ? of documents
system

Too much paper
documents

The problems structure of BIP.



44

3.2  Analyzing the current Business Processes : System Analysis.

3.2.1 Data Gathering.

System analysis is the process of gathering information about the current system
which will result in to truly understand how the current system works. Then we analyze the
current system in its strengths and problems in order to produce a concept for the new
system.

For BIP, the data is gathered in many ways to ensure the correctness of the current
process. The author used a variety of information gathering techniques and make sure that
the current business processes and the needs for the new system are well understood
before moving to the design phase. The data gathering techniques that were used in BIP

were:

3.2.1.1 Interviews.

The interviews were conducted in order to know roughly how the current production
and inventory information system roughly work. The author spent a large amount of time
interviewing the company’s staffs from various departments, covering from the top
management of the factory who is the key stake holders of the company; managing director,
to the common machine operators. The author interviewed one of vice factory managers who
took account of the warehouse management to get a better understand how the inventory or
warehouse process worked. At mean time, the managing director, the factory manager, and
other injection department staffs were conducted in the interview in the production activities
issue. In the interviews, the author found out that people at different levels of the company
have different perspectives on the current system. This was quite useful to the author to know
the problems of different staffs -and address the compromising solutions or improvements

opportunities of new system in the design phase.

3.2.1.2 Document analysis.
The author studied the current system from the documents used in the factory. All
forms and reports were examined in details, which would come out the right business

process model. There are some problems occurred in the document analysis, a lot of
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documents were only the formal forms that the company had designed for use, but in actual
work, those forms had almost never been used. A lot of data communication in BIP were

informal such as the order by speech, which did not document the information.

3.2.1.3 Observation in actual work.

The study of documents and interview were not enough for analyzing the system. So,
the observation was conducted as to see the reality of work situation rather than just listen to
the staffs described it in interviews. The observation identified the validity of information when
compared with the information gathered from the interviewed. The result of BIP work
observation rather conflicted with the information from the interviews. This was caused there
was no standard job description for the staffs and it resulted in no standard work pattern

which occurred work looseness of the staffs.

3.2.2 Processes Model.

From the data gathering in BIP, the author can summary the current business process
in a data flow diagram as shown in appendix A. In this topic 3.2.2, in order to clearly
understand the business process, readers may have to read the Data Flow Diagram in
appendix A together with the process descriptions below. The actual business processes in

BIP consists of :

3.2.2.1 Purchasing process.
The purchasing process of BIP is a part of inventory system. It takes account for 2

major tasks which are the material and production instruments procurement and the
subcontractor control that manages the purchasing parts from the company’s vendors or

subcontractors.

3.2.2.1.1 Material and production instrument procurement.

The process of purchase or procurement of the material and production instrument
related to the role of the inventory system of BIP. As described in chapter 2, the inventory
system is the set of policies and controls that monitors levels of inventory and determines

what levels should be maintained, when stock should be replenished, and how large orders
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should be. The system is also responsible for ordering and receipt of items such as the time
when the order has to be placed, the quantity to be ordered, and which supplier should be
bought from.

The company classified the raw material inventory into three groups :

Group 1 : High usage value material.

The materials in the first group were the material that were often used. It's not worth if
the company always placed supplier purchase order on these materials, thus it potentially
caused high shortage costs. The company did not tolerate the material purchase lead time of
the first group. This meant, the materials were everytime available whenever the production
required to use these materials from stock. The replenishment of the material was done only
when the inventory level reached a specified inventory level, which was 50 Kgs left in stock.
The quantity ordered each time was 250 Kgs. The monitor of inventory remaining level was
done every time a withdrawal from inventory or an addition to inventory was made. Whenever,
the left material reached 50 Kgs, then the stock staff would place the supplier purchase order
for a certain quantity at 250 kgs. The examples of these materials group are Polypropylene,
Polystrylene, ABS, and etc.

Group 2 : Moderate usage value material.

The materials in the second group were the material that were quite often used. In this
group, the reorder inventory level was 25 kgs, and the order size was 150 kgs. The monitor of
inventory remaining was also done every time a withdrawal from inventory or an addition to
inventory was made. Whenever, the left material reached 25 Kgs, then the stock staff would
place the supplier purchase order for a certain quantity at 150 kgs. The examples of these
materials group were POM, PMMA, PVC and etc.

Group 3 : Rarely usage value materials.

The materials in the third group were the material that were rarely used. It's not worth
if the company hold the stock of these material. It considerably increased the holding costs of
inventory, because the materials were rarely used. The company did not hold any material in
stock. The order size of material in this group was just enough with the demand in the
customer purchase order. Thus, if the demand of parts made form these material types
arrived, then the production must wait for the material purchase lead time. The production

schedule of these types of material must tolerate for the purchase lead time. This is similar to
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the Material Requirement Planning (MRP) sysem. (In actual, the company did not implement

the MRP system). The example of this material group was Tyresin.

When the stock staffs have to replenish the material stock, they will firstly prepare a
“Purchase proposal” which contains the detail of the items intended to be purchased. The
documents are made in 2 papers, the original paper is submitted to the procurement division
for the consideration of purchase decision and the other copy is kept at the stock as a

documentary evidence.

After the procurement division has received the purchase proposal, then the
“Purchase order” is released in later process. However, the release of purchase order must
be proceeded under the supplier selection process. The procurement staff has to search the
supplier and items information from the catalogue or price lists of various suppliers kept from
the past purchase. The staff has to compare at least 2 suppliers to ensure that the company
can buy the most reasonable price. The staff may facsimile to the suppliers to inquire the
price of the suppliers. So, the staff is able to the select the supplier to purchase and its price.
Then, the staff has to prepare the “Purchase request/Price comparison” which specifies the
detail of price comparison and the reason of the supplier selection. After the Purchase
request/Price comparison is approved by the procurement chief, then the staff will prepare
the purchase order and submit it; to the assistant managing director if the price of purchased
item is not too high or submit to the managing director if the price of is quite high, for

approval. The approved purchase order is then sent to.the supplier.

After the purchase has been already agreed, the supplier delivers the material to the
procurement division on the due date. The division has.to check whether the delivered items
are exactly the right items that the company has purchased. It is checked by comparing the
invoice, purchase order, and the items. Then the items will be kept in the material and
instrument stock, but before keeping them, the stock will check the quality of the purchased
items whether they conform to the specification. If they are poor quality, the stock will order

the procurement division to return the items to the supplier.
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3.2.2.1.2  Subcontractor control.
The subcontractor control copes with the excessive orders that the company is not
able to produce in house. Therefore, the company has to outsource these orders to the
subcontractors. Anyway, the company does not prefer to outsouce because the company

can not control the quality of the subcontracted parts.

3.2.2.2 Warehouse management process.
The warehouse management of BIP consists of 2 major parts which are the material

and production instrument stock and the finished product warehouse.

3.2.2.2.1 The material and production instrument stock.
The material and production instrument stock takes account of these major tasks:

a Control the entry-exit of the items in the stock.

When the production staffs request for the material or production instrument for
usage, they will request the machine operator leader for fetching the required items from the
stock. The items may be a plastic resin used in the machine set up and injecting processes,
packing equipment used in packaging process, or machine spare parts used in a machine
repair. The leader must arrange these items to the staffs by submitting the “Item requisition
form” to the stock. The item requisition form specifies the detail of required items and its
length period of use. After the stock receives the requisition form, the stock has to pay out the
items to the injection staffs.

Similarly, when the injection staff has already-finished the use of the items, then they
have to return the left amount of items to the stock. The “Item return form” is then filled before
handling to the stock. Therefore, the stock is responsible to control and monitor the usage of
these material and instruments by recording and reading the data in “material and production
instrument control form”.

a Check the availability of the material or production instruments stock status.

The status is checked to know whether the items in stock are available to support the
production activities. By doing so, the stock staff has to check the level of stock everytime
items are received or withdrawn. In addition, the stock has to check the validity of stock

figures by checking the actual amount of items positioning on shelves comparing with the
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figures shown in the “Material and production instrument stock” document which shows the

status of stock available at a time. The stock status validity is checked once a week.

The stock has to give the stock status to the injection control division if the later wish
to evaluate the available stock whether it is sufficient for the future production. If it is not
enough, the stock will release the purchase proposal to the material and production

instrument procurement division for the purchase process.

m} Check before take in the purchased items into stock.
The stock staff has to inspect the purchased material and instruments whether the
items conform to the specification or in good quality, otherwise the staff has to reject the

items.

3.2.2.2.2 The finished products stock.

There are two major tasks of the products stock control process.

m} Keep the finished products or the defects from the production process into the

stock.

The products will be kept in the warehouse area before handling to the customers.
The reason that the company has to keep them in stock, although the company is made-to-
order company, because some companies use Just In Time (JIT) system for their supply
chain management. Some customers may order a huge lot size and order the company to
deliver a small amount size at a time, for example, five times.in a.month. Therefore, it is quite
often that BIP produces the whole lot'sizes at-a time and keep the finished products sitting in
stock waiting for delivery.-Moreover, some. products -may. be finished earlier than the
customer’s due date which resultthese products'have to be kept in the stock as well.

The products stock takes account for this issue. At the end of everyday, the finished
products enter into stock with the “Packing List” attached beside the carton. The packing list
identifies the information about the products of the parts in the carton. The production control
division also submits the “Daily finished products” information to the stock. The document

informs the total finished parts produced in a day that would be entered into stock. Before the
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products enter into stock, the “Products allocation” has to be recorded. The document

identifies the entered products into stock including the location of the products are kept.

Not only for the products, the defective parts are also kept in the product stock too.
The defects may come from the rejected products form the customers or the rejected parts
from Inspection process in the Quality Control section of BIP, or the scrap during the injection
process. Similarly to the product stock entry process, before keeping the defects or scrap in
the stock, the “ Rejected products allocation” or the “ Scrap allocation” must be recorded for

the identification of these things in stock.

After the products, defects or scrap have been kept in stock, the stock staff is
responsible to record the stock status in the “ Products stock” or “ Rejected products stock”
or “Scrap stock” as identified in the stock entry process. The documents are used to monitor
the products, defects, or scraps stock status in which shows the available amount of the
items sitting in stock. These documents are recorded whenever there are an entry or exit of

products or defect or scrap from stock.

m} Products delivery.

The other major task of the products stock is to deliver the products to customers as
ordered by the production planning division. The production planning will issue the “Delivery
order” to the delivery section for the products delivery. The delivery order contains the
information of the product:-name, quantity, customer, and destination of product to be
delivered. Meanwhile, the products invoice is enclosed with the delivery order. The invoice
identifies the products which will be sent-with the products.

When the customers have received the products, they will check the products quality
by quality sampling inspection. If the inspection is approved, then the customer accept BIP
products, then the invoice is signed and the copy of invoice is taken back to the company as
a documentary evidence. But, if the inspection fail, the BIP driver has to bring the products
back to the company with the invoice that is not signed by customers yet. These rejected
products are then kept in the BIP stock as described in the earlier process in defect stock

entry.
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3.2.2.3 Production planning process.
There are three major tasks of the production planning process.

m} Customer support.

The beginning of business cycle of BIP starts from the customer order to produce the
plastic parts. The customers firstly send their parts prototype and parts standard
specification to the company for the price appraisal. The price negotiation begins, until meet
the agreed price that satisfies both sides. These processes are arranged by the managing
director with representatives from the production planning division and marketing
department.

Then, the quotation is prepared and submitted to the customer waiting for issuing the
customer purchase order. Hence, the production tasks of BIP start when the “Customer
purchase order” arrive at the company. When the managing director, whose major function is
to directly support the customer, receives the customer purchase order, then he will distribute
copies of purchase order to the production planning division who releases the production
schedule, the assistant managing director who coordinates the production control,
production planning, and warehouse division. The production planner uses the purchase
order as a data for scheduling the jobs, whereas the assistant managing director uses it for
following the progress of the jobs during production process and releasing delivery order

when the due date comes.

a Production scheduling.

The production schedulingis a fundamental task of production planner. Scheduling is
the designing of starting-and completion times to-orders. BIP. schedule s the allocation of
orders on each machine in day by day operation. Production planner will schedule the orders
for one week in advance. After the planner receives the purchase order, he firstly identifies
the existing production capacity of the company by looking the production schedule. If the

company can handle the order, then the planner will arrange it in the production schedule.
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To depict the task of scheduling, let's use the examples, as described in the
introduction, the company has 18 machines on plant. The machines are different in size and
are capable to inject different size of plastic parts. The 100 ton size of injection machine is
capable to inject parts up to weight 120 grams. If the company receives the purchase orders
of 120 grams weight, it is found out that the a schedule of the 100 tons machines is not
vacant, then the planner has to outsource this over capacity jobs to the subcontractors or
vendors of BIP. So, the order will be place in the “Subcontractor production plan” instead.
Anyway, at meantime, if the purchase order of 7560 grams plastic parts arrive the company,
and the schedule for the 350 tons size machine; which is capable to inject that size of part, is
vacant. Then the planner will place the order to the in-house schedule or “Daily production

schedule” of BIP. The production schedule document of BIP is shown in figure 3-5.

The schedule task of BIP is quite complex and critical to the company. This is
resulted from the group of different sizes 18 machines to schedule. Now, there are no

standard priority rules for the scheduler but only the personal judgement.

The production schedule is reviewed and adjusted everyday at the end of shift A or
day shift. The planner will use the “Production daily reports” which shows the actual
production output of every machine. The planned outputs in the schedule are then compared
with the actual figure, the shortage number of parts at each machine appears. In additions,
during the injection process, there may any difficulties such as machine down time or break
down, so that it need time to.fix the-problem. The machine may be idle for a while, so this
condition is informed to the production scheduler for the schedule adjustment as well. Thus,

the adjustment of production schedule is'necessary for-everyday plan.

o Factory administration.

The assistant managing director takes account for the factory administration function
as a person who coordinates all divisions in production department. The major tasks of
factory administration are to take the production schedule and follow the orders in the

injection process and order the products delivery when the due date comes.
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Figure 3-5 : The production plan document in BIP.

3.2.2.4 Production control process.
The production control division consists of three major sections.

o Injection section.

The injection process begins when the “Injection order” is released by the shift

supervisor at the beginning of each shift. When the production planning handles the

production schedule to the shift supervisor, then the supervisor would assign each machine

tasks in a day by the “Injection order”. The order contains the jobs have to be accomplished

in each machine with specifically: assigned machine operator..The order also contains a

machine set up condition information which is a set up reference. instruction for a machine set

up technician.

The injection order is issued in three copies, one copy of the order is submitted to the

technician. When the technician receives the order, he realizes that he has to set up the

machine immediately. The injection mold and plastic resin are taken out from the stock to the

machine. The machine set up process relies on the past data form the machine “ Try out

record”of the same parts used to be injected with the same model of machline or proximity to.
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However, if the past try out data is not available, the technician has to use the trial and error
approach by his own knowledge based. Thus, for the later approach, the machine set up
condition has to be recorded in the “try out record”, so that the condition may be used in the
future set up. The machine set up continues until the machine condition give the parts that
the quality and property conform with the part standard specification and the cycle time meet

the requirement.

The injection starts when the set up is finished by the machine operators. The
operators have to operate the machine following the injection order as a guide. The injection
process accomplish when the finished plastic parts are produced completely as ordered in
the injection order. However, the volume of finished parts do not include the defective parts

from process.

When the injection finish, the machine operator will call the technician to take off the
mold from the machine, and sets up the new mold as ordered in the injection order instead.
The taken off mold is returned to the stock, while the new mold is brought out from stock.
During the injection process, the machine operators have to observe for any unusual
condition such as the deviation of cycle time, the machine abnormality and have to report

these events suddenly to the machine operator leader when it has happened.

At the end of the shift, the “Production report” is arranged by each machine operator
to review the production outcome to. the leader. The leader has to collect the production
report from every machine to complete the “Production daily report” to the shift supervisor

consecutively.

a QA&QC section.

The quality management of BIP begins with the parts inspection from the injection
process. The parts are sampled to check basing on the “ Sampling inspection plan” sheet
prepared by the production planning division. The sampling inspection plan sheet specifies
the inspection methodology have to be used. The inspectors have to report the inspection

result in the “Inspection report” which provides an information for the Quality Assurance chief
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to decide whether to accept or deny the parts lot. If the parts are accepted by QA, then they
will be packed in the cartons by the packing staffs. Before the staffs handle the packed
cartons to keep in the warehouse, the “Packing list” is issued and attached beside every
carton. The packing list identifies the parts information in the cartons.

On the contrary, if the parts are not approved in quality. QA chief will request the
injection section to rework these parts in order to correct the trouble that cause the quality
decline. The “Corrective Action Request(CAR)”, identifying the solution to get rid of the
problem, is submitted to the injection operators to rework these incomplete parts. When the
parts have been already rectified, then they will be sent for inspection again. The “Corrective
report for reworked parts” is a supplementary document for the inspector and quality chief to
check for the improvement. Finally, these parts will be packed and sent into the warehouse

though.

m} Maintenance section.
The factory technician is not responsible only for the machine set up task, but

includes the maintenance tasks. The maintenance process in BIP divided into two types :

u Periodic machine treatment and inspection. ( Preventive maintenance program).
The technician will follow the * Daily and Monthly maintenance check” which contains the
guide line of check methodology. The machine treatment and inspection are routine tasks

that are assigned for a practice technician.

. Emergency machine repair ( Break down maintenance)

When the machine break down.occurs during production or any parts of machine do
not work properly, the machine operators have to inform the maintenance technician to fix the
machine suddenly. Before doing so, the “Machine break down report” is prepared first for
requesting to stop the injection process from the production planning division. The report
contains the break down symptom and its cause. When the repair is approved, then the chief
technician will issue the “Repair order” to the technician to repair the machine within the

period of time notified in the repair order.
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When the machine repair finish, the technician has to record the “ Machine repair

record” which may be useful for the repair in the future.

Finally, the data flow diagrams represent the overall described processes. The
diagrams are attached in the appendix A. The next stage after the anaylsis of the business

process in this chapter is the design process which is explained in chapter 4.



CHAPTER IV
DATABASE DESIGN AND DEVELOPMENT

4.1 Introduction

After the analysis process as described in the previous chapter, the causes of
problems in the existing production and inventory processes were all declared. The users’
requirements(appendix C) were clarified in order to identify the database components. The
inappropriate documents system always cause the lenghty communication time of
processing various activities between different departments. Thus, the aim of this thesis is to
develop the database system for production and inventory which cover the major processes
of the company in order to shorten the products development time as stated in chapter 1.

The problems analyzed from the data flow diagram and the users requirements set
the direction of database design. The users’ requirements were stated in the system
feasibility study which was attached in Appendix C. The designed database concerned in
eliminating some repetitive and obstructive data, processes, and data communication
problems.

Finally, from the analysis of data flow diagram, the author found out that the
developed database systems were not necessary to cover all production and inventory
information in the factory. This would make the system too vast and may result the users
confuse in the system. The developed database system cover only some major information
and processes that strongly-affect the processing time. The designed database boundaries

are mentioned later.

4.2 The Design of BIP Production and Inventory Database.

The author intends to develop the database that consists of two major area : Order
processing system and purchasing system. These two major systems cover almost

production and inventory activities in the company.
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4.2.1. Order processing system.

The Order processing system in BIP is very critical to the operation in the company. It
is the company’s backbone or lifeblood that supports major order activities. It includes major
processes to launch the production after the company receives the purchase order, and the
flow of production order, until the shipment and invoicing of finished products to the
customer. The below figure 4-1, is a system-level flowchart that shows the scope of order
processing that the author intends to develop the database for. It shows developed systems
and the information that flows between them. A rectangle represents a system, a line
represents the flow of information from one system to another, and a circle denotes for the

external entity. The database for order processing system in BIP cover these systems:

4.2.1.1 Customer purchase order entry.
4.2.1.2 Production planning.

4.2.1.3 Production scheduling.

4.2.1.4 Injection order releasing.

4.2.1.5 Production control.

4.2.1.6 Inventory control(Product warehouse).

4.2.1.7 Delivery execution and invoicing.

Invoice

fProductsH

Delivery Execution Customer order via
and invoicing purchase order document
Customer Purchasing
Purchase system
Order Entry
<3
23
g% Orders
S
S €
sg Orders Production Production
w o ; Orders .
Planning — P Scheduling
Inventory status——p
Production reports Planned Production
Inventory Control Products . Injection Injection Order
y —— Production Control |4— ) — ! .
(Product Entry order releasing
warehouse)

Figure 4-1 : The system-level flowchart of BIP order processing.
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4.2.2 Order purchasing.

The purchasing activities are also very critical for the company business. The
improper designed of purchasing processes cause unwieldy processes and lengthen the
lead time for procuring the purchased items. Major inventory of BIP is a raw material which is
a Plastic resin. The developed database in purchasing transaction systems of the material of
BIP is able to speed up the material procurement lead time, reduce the workload on the
procurement staffs, and also assist the staff to monitor and control the level of inventory in
stock efficiently.

The purchasing transaction processing systems of BIP include Material inventory
control, Supplier purchase order processing, purchased items receiving, and the material
withdrawal for usage in production. The purchase system is shown as the system-level
flowchart that shows the scope of order purchasing that the author intends to develop the
database for.

The database for order purchasing system in BIP cover these systems

4.2.2.1 Material stock control.
4.2.2.2 Purchase order processing.
4.2.2.3 Receiving the items.
4.2.2.4 Material withdrawal for usage in production.
The below figure 4-2 is a system-level flowchart that shows the scope of order

purchasing that the author intend to develop the database for :

Order
Processing
system

Orders—| Material Inventory Mat. requisition : Material usage in
Control withdrawal production

Inventory control
status report

v

Purchase Order
Processing

Purchase Order

Puchase order
( BIP to supplier)

Material and
instruments

<4—Invoice (supplier)

TM aterial registry into stockT

Receiving

Figure 4-2 : The system-level of order purchasing.
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4.3 Database Design Approach.

The database system design was applied with many techniques that were involved.

These concepts and techniques consisted of the development of the following phases.

- Conceptual design : This phase was applied to determine the structure of
information system for the database. This phase reflected to a big picture of the database
system. This included the conceptual data model. The principal elements of the data model
were objects and relationships. Objects represented things that the author intended to
automate, in this case; the production and inventory transactions , as would be declared in
later topic. Whereas the relationships linked two object sets. The conceptual data model
hereby refered to the design of Entity Relationship Diagram (ERD) of the developed system,
including the data dictionary. The ERD expressesed in terms of entities in the business
environment, the relationship among those entities, and the attributes of both entities and
their relationships. Whereas the data dictionay contained definition of record, data items,

relations, and data objects that were used to describe the property of data.

- Implementing design : This phase described about the detail of each module from
the conceptual design, the input/output user interface and workflow of each module that
defined the job description of the production and inventory processes to match with the

developed database system.

- Physical design : ' This phase composed of software and hardware configuration to
support the database system. This database system was developed on personal computer
platform, which used -Microsoft. Window environment “and Microsoft Visual Basic as a
developing tool to prepare the application and Microsoft Access 2000 as a database
management system. This phase also included the hardware configuration that could

describe the hardware specification and networking configuration.



4.4  Conceptual Design.

To represent the conceptual design, the data dictionary and the physical Entity

Relationship Diagram of the BIP production and inventory system are designed as the

followings :

4.4.1  Data dictionary for the developed BIP production and inventory system.

- Entity/Table Name : TblProduct

Objective : The table contains the fundamental specification of the products that the

company have to meet.

Primary key Data Attribute Description Type Size
Name
X ProductlD The identification code of the parts Text 15
ProductName The name of the parts Text 30
UnitPrice The unit price of part Number 5
MateriallD The code of the part material: foreign key link Text 20
to table Material
Weight The weight of a part Number 5
Color The color of the product Text 30
CycleTime The cycle time of machine Number 5
MoldCode The code of injection mold Text 20
MoldCavity The number of cavities of the mold Number 2
Inspection The methodology of the sampling inspection Text 150
test to accept the products
RunnerWeight The weight of a runner Number 3
QuantityInStock The quantity left in warehouse Number 10

Table 4-1 : The table tblproduct




- Entity/Table Name : TbIProductHouseDetail.
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Objective : The table keeps records of the identification of product warehouse, because the

company has many warehouse area. Each area contains several different finished products.

In addition, each warehouse area provides several spaces to place the product (specified by

the ProductHouseAddress). The warehouse code (ProductHouselD) is specified before the

products enter in warehouse.

Primary Data Attribute Name Description Type Size
key
X ProductHouselD The warehouse ldentification code of the part Text 5
X ProductHousePositionlD The warehouse area of the product kept Text 3
X ProductID The identification code of the parts Text 15
Table 4-2 : The table TblProductHouseDetail.
- Entity/Table Name : TbIProductHouse
Objective : The table provides the position information of finished products which has been
specified the warehouse code.
Primary key Data Attribute Name Description Type | Size
X ProductHouselD The warehouse |dentification code of the part | Text 5
ProductHouseAddress The position of the product kept Text 3

Table 4-3 : The table TblProductHouse

- Entity/Table name : Tbl OrderDetail.

Objective

purchase order.

:To collect the information of the purchased product detail of the customer

Primary Data Attribute Description Type Size
key Name
X OrderID The Purchase Order code. Text 15
ProductID The part code Text 15
OrderQuantity | The order quantity size of each ordered part | Number 8
SalePrice The unit price of the parts Number 4
Table 4-4 : The table TblOrderDetail.




- Entity/Table name : TbiOrder

Objective : To collect the information of the customer purchase order.
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Primary key | Data Attribute Name Description Type Size
X OrderID The Purchase Order code. Text 15
CustomerlD The customer identification number Text 6
OrderDate The date the purchase order arrives. Date/Time
ShippedDate The delivery due date Date/Time
CustomerName The customer name Text 40
Table 4-5 : The table TblOrder.
- Entity/Table name : TbiCustomer
Obijective : The table collects the information of each customer.
Primary Data Attribute Name Description Type Size
key
X CustomerID The identification code of each customer Text 6
CustomerName The customer name Text 40
CustomerAddress The address of each customer Text 100
CustomerZipcode The postal code of each customer Text 5
CustomerTelephone The contact telephone of each customer Text 11
Table 4-6 : The table TbiCustomer
- Entity/Table name : TbiIMaterial.
Objective : To store the information of each-material type which is kept in stock.
Primary Data Attribute Description Type Size
key Name
X MateriallD The code of the part material: foreign key link Text 20
to table Material
MaterialName The name of the material type:Plastic resin. Text 30
QuantitylnStock The quantity left of each material type in stock | Number 6
SupplierlD The identification code of the supplier of Text 6
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where the material was bought.

UnitPrice The unit price of the material that was bought.

(Last update)

Number

Table 4-7 : The table TblMaterial.

- Entity/Table name : TbIWarehouseDetail

Objective :

The table keeps records of the identification of material stocks, because the

company has many material stock areas. Each area contains several differrent kinds of

material. In addition, each stock area provides several spaces to place the material. The

material stock code (WareHouselD) is specified before the material enters in stock.

Primary key | Data Attribute Name Description Type Size
X WareHouselD The material stock code Text 5
X WareHousePositionlD The stock area of the material kept Text 3
X MateriallD The identification code of the material Text 15

Table 4-8 : The table TblWarehouseDetail.

- Entity/Table Name : TbIWareHouse

Objective : The table provides the position information of finished products which has been

specified

the warehouse code.

Primary key | Data Attribute Name Description Type Size
X WareHouselD The warehouse Identification code of the Text 5
material
WareHouseAddress The position of the material kept Text 3

Table 4-9 : The table TbiWareHouse.




- Entity/Table name : TbISupplier

Obijective : The table collects the information of each supplier.
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Primary key | Data Attribute Name Description Type Size
X SupplierlD The identification code of each supplier Text 6
SupplierName The supplier name Text 40

SupplierAddress The address of each supplier Text 100
SupplierZipcode The postal code of each supplier Text 5
SupplierTelephone The contact telephone of each supplier Text 11

Table 4-10 : The table TbISupplier

- Entity/Table name : TbiMatOrder.

Objective : To collect the information of the material purchase order of the company. The

table only performs as a referable data source for checking the issued material purchase

order, thus there is no relationship with the other entity/table.

Primary Data Attribute Description Type Size
key Name
X MatOrderlD The material purchase order identification code of Text 15
BIP
SupplierlD The identification code of each supplier Text 6
MatOrdererName The issuer name of the material purchase order Text 20
ReceiveDate The delivery due date of the material Date/Ti 6
me
MateriallD The code of the part material: foreign key link to Text 20
table Material
QuantityOfOrder The quantity of the material ordered Number 6
Total The total amount of purchased material ( In Baht) | Number 7
Table 4-11 : The table TbiIMatOrder.
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4.4.2 Entity Relationship Diagram for the developed system.
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Figure 4-3 : The Entity Relationship Diagram for the BIP production and inventory database system.

Once the physical ERD and data dictionary, that described exactly how the database
system would be built, had been already defined, then the author could focus on the rest of
the design phase tasks and techniques that would be used to build the database application
or software. The former information was enough for programming the database software

during the design implementation.

4.5 Design Implementation.

4.5.1 System Programming.

Programming was the process of translating conceptual design specification into
software. For developing BIP production and inventory database system, the author used
Microsoft Visual Basic 6 to develop the application program with the Microsoft access 2000
as a database system. The Visual Basic 6 (VB6) system was a complete, powerful, and

integrated development environment tool. It was an ideal development environment for
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client/server and database applications due to its program features capabilities and easy to
code. The VB6 included a project-based file system, a window creator that gave very easy
access to event code, automated menu building, an integrated debugger which helped the
author easily fix the bugs, a runtime environment, as well as access to outside features
including plug-in components and the Windows Application Program Interface. The further
addition of the database JET (Joint Engine Technology), which allowed complete database
manipulation functions to manipulate a Microsoft Access database, made Visual Basic 6 was
suitable for developing a Client/Server database. Whereas the Microsoft Access 2000 was
one of the best database system because it was easy to use and also powerful. It was
completely compatible with the JET engine used in VB6, so common database files could be
used. It also provided security features that could be programmed the access by the VB6 so

that made the database system sufficiently secured from the unauthorized access.

The programming procedures consisted of developing a numbers of forms and
modules in VB6. Forms held the layout information of the window, code, and any controls that
were to be displayed. Modules were files that contained only code with no visual component.
Then the programming for the database access was done in order to acces numerous

related tables designed in the Access database.

4.5.2 User interface design of the BIP database system.

The developed BIP Production and Inventory Database programming was done
togethter with the design of the user graphic interface. The interface design involved in the
design of the layout of the screen, forms, and report. The author intended to design the
interfaces ‘that ‘helped. the users ‘be ‘aware. of ‘content and context.. All interfaces were
designed for pleased for looking and supported the non experience users or first time users
were able to use easily. Finally, all interfaces attempted to minimize users effort to perform
action or user friendly. The initial interface structure of the program BIP production and

inventory database system is shown in figure 4-4.



Figure 4-4 : BIP PRODUCTION AND INVENTORY
SYSTEM'S INITIAL INTERFACE STRUCTURE DIAGRAM
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4.6 Program implementation.

ESCOD INTEFNATIONAL PLASTIC CO

PRSI IERT
Figure 4-5 : The main menu scré‘é?/é%ﬁéﬁ’ e >d BIP production and inventory database

(A

4.6.1 Customer p

The BIP customer order entry. system captures the basic data needed to process a

customer orderﬁwﬂ@%]oud’eg %&I%@ﬂq&é‘mer support section of the
production planning division as it is showed in the DFD. Previously, after the receive the
custor@ Wﬂ@ﬁ@nﬂnﬁmouﬁls’}e’s}%b&lf’o] @t&]er support, will
distribute 4 copies of purchase order to the staffs in charge of processing the order, who are;
the production scheduling unit, factory administration, production control, and the material
stock. The purpose of use in a document is declared in the data dictionary in page 177 of

appendix B. So, the developed database eliminates the use of these copies and speed up

the purchase order processing.
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Figure 4-7 : The Inp

Figure 4-8 : The input screen of the ordered parts in each customer purchase order.




72

- After the update of the customer information, the staff has to input the details of
purchase order in the customer purchase order form (figure 4-7). This form contains all
necessary data of purchase orders. The purchase order number, the customer code, and the
delivery agreements are added in. The information in this form will be shown in the planning
screen ( see figure 4-11) which is then concurrently accessed by the multiple users in various
parts in the factory; the production scheduling unit, factory administration, production

control, and the inventory, as describ arlier. The users are able to look the details of

purchase order in the planning scree
order information is strictl $

improper change of daty

In one purchase

the users may have to a

T
ST

Figure 4-9 : The input/ output screen of part specification form.
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- Then, the ordered product information will be input in the part specification form
(figure 4-9), if it is a new part that the company has never been ordered. The source of data is
from the part specification document attached with purchase order. But, if it is the part has
been recorded then the update is not needed. The part specification is used by the machine

set up technician in the machine set up process at the production control division.

customer often orders the parts

There are thousand of part duced on the 18 injection machines and the
}j! en ordered, and then they always do not

attach the part standard specifi ;

docu efore the part specification database
is extremely useful for produ hen the pe n ard specification is absent or hard to
seek. The set up technici o retrieve the s specification immediately as the
injection order arrives. S consi bly sp s-‘yp;_rp ine set up process.
AWl 3\
f:' - 'h} "\;\'
— N
_— ‘-"
e 1 JJ 4;
P13-051 45800 | GEAR SPONGE 187
noed BR02  [FLATE SPONGE DL 187
IO BOM 600 | GEAR SPONGE 187
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i]
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Figure 4-10 : The output screen report of the price of customer ordered parts.
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- The unit price of product which is recorded in the Add Ordered parts (see figure 4-
8), will be reported in the product quotation form (figure4-10). The report of parts price assists
in issuing product quotation process. Previously, the unit price quotation process spends a
vast amount of times and bases on the managing director judgement or the negotiation with
customer.

Generally, when the customer places the order, the company has to check whether
the parts have ever been produced firs

if i
on the previous price in the quotaQ)\& i/

# new part, the company has to consider the
most appropriate price deQe the o] speC|f|cat|on The report of product

quotation helps the users tor the p art suadenly whenever the company has to

does so, the part unit price would normally relies

make a quotation to the Id relief the load to the managing

director in the unit price

-Emﬂlh.m_.’

r.—
Ln.._=

Figure 4-11 : The planning output screen.



75

- The planning output screen (figure 4-11) is the report of the current customer orders
on hand (under the production process, excluding the closed out orders). The report shows
all customer purchase orders information including the order date and the delivery due date.
Several users access the report including the production planning who uses the report as a
guide to schedule the production schedule and the product warehouse department who use

the report in delivery planning process.

- Whereas, The scheduling of BIP concerns with the consideration of assigning the
ordered parts to the machine and operators. The planner has to determine on which and
when the ordered part to be produced or injected on which injection machine. The
scheduling task of BIP is not too complex because there is only one production process
( Plastic Injecting process ) that the company deals with, but there are hundreds of ordered
parts and the 18 different size injection machines that the planner has to sequence on. This is
a parallel machine scheduling problem which concerns the same function of machine sitting
on plant coping with several jobs. Currently, the planner manually plans the schedule by
using the information from the customer purchase orders and then sequences the orders in
the schedule paper form document. The planning screen ( figure 4-11) can assist the planner
to easily schedule the orders because the planner can access the customer orders
information in the database in very short time, instead of searching and sorting several paper

customer purchase orders.

At present, the company—is considering-the production schedule commercial
computer application helping the planner schedule the orders.in short time and in more
effective way. Anyway, the planning report still assists the planner to-schedule the orders

even the company use the commercial software package.

4.6.3 Injection order releasing.

After the production planner has already scheduled the jobs in the production
schedule document, then the planner would use the schedule to as a reference information
source to issue the injection order. Previously, the process of releasing of injection orders

takes more than hours before handling to the machine operator at each machine. This is
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because from the planner has to manually complete the injection order paper documents for

the 18 machines, by which there are a lot assigned jobs on each machine. Therefore, this

takes extremely highly effort and time to produce the injection orders.

| Poducll | ProducMan L
| PP 4063-1 331 P GEAR IDLE DV

PP 40031 133 P GEAR MEING |
| BOJDEHERDZ | SPIRALID
JEMERANIE CEF FS-TEMP CON

=1 tA iR D
- (UL OF DO

ed BIP production and inventory database provides the module that aid

The develo

the planner to ﬁly issue tﬁdnjeoﬁéﬂ order. The planner can easily search the parts to be

Wuce the parts, then the planner can print out the injeoti&'/order suddenly. The
i Eﬁ

o AN LA A T AL s

each palg. The injection order form is shown in figure 4-12.

produced from

4.6.4 Inventory control (finished product).
For each product picked during the delivery execution process, a transaction
providing the stock number and quantity picked is passed to the inventory control system.

The computerized inventory records are updated to reflect the exact quantity on hand of
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each product keeping unit. Thus, when the staff checks the inventory level of a product, they

will receive current information. The product inventory processes of the developed database

consist of :

ict allocation form.

After the parts have been a@dy finished frg_,g the production department, then they

will be kept in ﬁﬂ@ﬁ%@ w &ic‘}ﬂe‘%oﬁ%ﬁthe products are shown in

the DFD level 3 in the “packing and issue the finishe&product consignment or packing list”
procesQ.Wﬂ@pawﬂﬁ ?ﬁkﬁd%&%%t&llﬂc@v Ezlff to prepare the
daily finished part information and packing list and issue them to the warehouse division.
Then the “Products allocation” or “Rejected products allocation” documents will be recorded
depending on their types of products (finished products or defects). The aim of use of these

documents is to control the products or rejected product enter-in information.
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For the developed database, before the products enter into stock, the stock staff has
to record the products information in the “Products allocation to warehouse” form(figure 4-13)
first. The form provides the necessary product identification showing the existence of the
products in warehouse. Before positioning in the provided area, the “warehouse code and
location” must be specified in the “ Warehouse ID and PositionID” in order to specify the
number of warehouse and the location of that warehouse that the products will be kept.
e areas ( area A,B, and C) and each warehouse area
\*y A30, to keep the finished products.

The data recorded | duots n o warehouse form will automatically

Currently, the company has 3 warehou

contains several Spaces or pOSItI QS

update or add up the proucnce uanm_ iEe product warehouse status table and

report as shown in figure 4

FF 40831333 F1
FE4003-1334 F1

Figure 4-14 : The output screen of the Product warehouse status.

4.6.4.2 Product warehouse status.
The product warehouse status (figure 4-14) shows the status of the products in the
warehouse at a time. It declares the available balance quantity of products. In the new

database, the automatic update of the available balance figure according from the data input
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in “product allocation form and invoicing” form eliminate the manual manipulated update of

the available quantity figure, and this reduces workload for the warehouse staff and eliminate

the errors from human factor.

2

4.6.5 Customer Invoi
Formerly, in the products delivery process DED level 4 (2.1.2.3) as shown in page 119

1 of apponci & 11 datiety b o 1 i v oo fom o werehouse afr e

has received the delivery order and invoice of the delivered product from the production
s Y1 ek Wl 0 ol e e
in appen%ix B) in which is used to request for products retrieval from warehouse. Then, the
product warehouse status is deducted manually from the warehouse staff.

In the developed database, when the time for delivery arrives, then the warehouse
department will immediately issue the “invoice” by searching the customer purchase order
information, that intends to issue the invoice, and then print out the invoice of the selected

purchase order. The delivering products and invoices are then submitted to the drivers to
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deliver to the customers. The data input in invoice form (figure 4-15) will automatically
subtract the product available balance in product warehouse status. It is shown that the
processes are adapted in order to simplify the processes and eliminate the redundancy

processes and documents (product withdrawal form).

E04 Sl 16
I GITHHFA o
D GIT-HRA o

L o
D16 7B AN

E03 D\ Y
.

Fig@e"‘ -16 : The eﬁateria/ stock status.

4.6.6 Material stock status, o

The Maﬁgﬁuugrm%.l lJNjﬂaﬁyf the material in stock on
hand at curr ime. Formerly, iﬁf taff has o%h to kﬁ s by looking in the
Materiﬁﬁhtﬂoﬁ?ﬁuﬁ ilﬂr)lc (éjgjb ftfpendix B). The
decision of purchasing item comes up when any of these two circumstances happen ; firstly,
for the material in group 1 and 2 (page 46), the stock staff has checked the available material
and found out that the material level has met the safety stock level, secondly, when the
company has received the customer purchase order that the ordered parts made from

material group3 (page46). Then the stock staff will request the procurement department to

purchase the items by preparing the purchasing proposal and submit to the procurement
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division. Then the purchase order is issued subsequently. The acknowledgement of the stock
status quite consumes a long time because there are hundreds of different types of items in
stock.

In the developed database, the stock staff is able to get the stock status easily from
the output screen of “Material stock status”. It shows the status of the material in stock on
hand at exact time. The stock status is updated automatically whenever there any changes in

stock level; new purchased material, usage in production.

4.6.7
_»rchasing proposal from the stock
"Mhase order on those proposed
items. The developed da ‘ % order processing time because the
historic records of the purchase ou SS hat we elp the users in supplier selection

e to find out where to purchase

decision come up m Q

. The purchasing staff i

22 RSN RN
the items from and compare the price of each supplier ea
BG4

Figure 4-17 : The input of supplier information.
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Figure 4-19 : The output screen of supplier material on sales.
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4.6.7.1 Supplier and Supplier material.

When the company requires to buy any items, the purchasing staff has to search for
the supplier and its products information. Previously, it is done through the catalogue and
price list of the suppliers sent to the procurement division. Otherwise, if these documents are
not available, the purchasing staff will facsimile to a new supplier for the products and price
information. Consequently, the suppller selection process continues with the price

comparison of each supplier. The ség\ (f/ ormation spends quite long time.
i

The developed databa \l‘sts in

records of supplier in WWS the%upp@on and its address, along with the

supplier products records vailable |tew supplier sell and its latest prices

assist in faster decision

rlght supplier in very short time. The

be updated, for example 3 ham@ e product on sale or the change in supplier

address, and etc. Th

17, 4-18 and 4-19.

Figure 4-20 : The input of supplier purchase order.
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4.6.7.2 Issue Supplier Purchase Order.

When the purchasing staff has already decided on which items and supplier to be
purchased, then the supplier purchase order is then released. The developed database
enables the staff to select the purchasing material and order it in the supplier purchase order
form (figure 4-20) and print the purchase order out immediately. The purchase order will be
recorded in the database for the future reference usage in the next time purchase.

4.6.8 Receiving the items.

The receiving process in %‘e’# tabase does not change from the existing
system. When the items a@, ep t division, the responsible staff has to

’

check the products whe e t i Wtems. The check depends on the
information from the SW . 'Wvoice. When the items have been
already checked, then the items ‘ e 1 rial and production instrument stock.
But the items must be reg form: registry form (figure 4-21)”
before positioning the rm is simply designed. The form
requires to the user to ﬁd nd the location in stock where the
items are kept. This record of the ﬁeﬁﬁé‘gq r retrieving the items from the stock
and it provides the faster p c‘m..:/ from stock than the previous paper

Figure 4-21 : The input of the material and production instruments registry.
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Figure 4

anu?fs
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..un/'\

Finally, when the pruwj’m‘:\éega
material stock for the usage mprbdgwl

>l /\/v

> material withdrawal form.

"f'-b sts to withdraw the material from the
ies. Formerly, the production staff has to fill

the item requisitio \ it it to the material stock. The

-
stock would then us - docume ial and production instrument stock

(as shown in page 172 of appendix B) to update the stock tus.

The developed database system eliminates.the use of these documents. When the

production staﬁ@s’q MM%% H%ﬁﬂﬂ@ﬁ then has to record the

withdrawal information in the material withdrawal form-( figure 4-22). The record saved in the
form Wadwqaé&ﬂ @M%I’}’g w%l’aoa ﬂe material stock
status fo?m (figure 4-16). The input of material withdrawal enables the stock staff to easily
trace the position of material kept by the filling the material code and it also shows the current
stock status (Amount left in stock) which will tell whether there is sufficient material for

withdrawal as well.
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4.7 Physical Design.

The physical design of the system composes of software and hardware configuration
to support the database system.

4.7.1 Software Configuration.

From the developed database, the software configuration of the system consists of
Operating System (OS) and the Database Application. The interface of this database system
is default with Graphic User Interface (GUI).

This database system is developed on personal computer platform, which uses
Microsoft Window environment as an Operating System and Microsoft Visual Basic as a
developing tool to prepare user interface and Microsoft Access 2000 as a database
management system. The database of this developed system sets SQL ( Structural Query
Language) command as a standard command to query, manage, and communicate with
each data item.

4.7.2 Hardware Configuration.

Hardware configuration in this developed system is based on Personal Computer
platform (PC), which is operated with windows environment. Accessories of the Personal
Computer in the system consist of printer and networking interface (LAN). Communication
between each PC is default to TCP/IP protocol.

The detail of software and hardware configuration in the system is shown in table 4-12

and is illustrated in figure 4- 23.

System components Subject Detail of applied application
Software Operating System MS-Window 2000
Database Application MS-Access 2000
Database Command SQL-Command
User Interface Ms-Visual Basic 6 with Graphical User

Interface(GUI)

Hardware Architecture Personal Computer (PC)
Input Device Keyboard and Mouse
Output Device Display monitor and Printer
Networking Device Network Interface Card (NIC)
Networking Protocol TCP/IP

Table 4-12 : The software and hardware configuration in the BIP database system.
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Figure 4-23 : The hardware network diagram for the developed production and inventory database of BIP
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CHAPTER V

DATABASE IMPLEMENTATION AND EVALUATION
5.1 System implementation plan.

Before the developed database software was implemented in BIP, the implementation
procedures had to be considered first. The procedures consisted of the “ Test Plan” and

“Documentation” were then carried out consecutively.

5.1.1 Testplan

The test plan defines a series of details of each test activity that would be conducted.
The test is necessary for the program because it prevents the program occurring errors if it is
used in real work. Every part of program must not be overlooked. Testing of BIP system was
done systematically and the results were documented so that it enabled us to track and
examine each phase of the developed program.

For BIP test plan, all components of software were tested together. There had been,
the Requirements tests to ensure that all requirements stated in the users requirements were
met. The users requirement tests were conducted from many concerned people. The tests
were carried out by the author himself, including the external agents; an external systems
analyst, the production manager, the stock and warehouse chief, and other concerned
managements in the company. Moreover, the author requested some of the staffs who would
work with the developed system to test so that the author would know whether the developed
database system was exactly what they expected to be. In the tests, the author had got a lot
of feed backs from the tested staffs and they were extremely useful information that the
author used to adapt.and improve the program to exactly meet the users’ requirements.

After the users requirements had been approved, then the security test was then
carried on. The security test was done by enabling the external security agents attempt to
break the system. The security of system is very critical for the application, so that it prevents
from any illegal operations that may be occurred during the use. This would produce a
terribly loss for the company if there were any parts of software were not secured and the

users detected it and used it to corrupt the company. So, the security test was done several
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times and repeatedly. For the security test, the author was favored by the external expert in
system analysts to inspect the security condition of the developed database program.

Finally, the Acceptance Test was conducted in the system. The acceptance test was
done by the marked users who would be actually used the system. The goal was to confirm
that the system was completed and was acceptable to the users. Acceptance test was done
in the manner of the common commercial software which were done in two stages: alpha
testing and beta testing. Firstly, the staffs tested the program by using a sample data or
made up data in order to convince the system would work properly. Then, the staffs began to

the system with real data but were carefully monitored for errors.

5.1.2 Developing documentation.
There were two fundamental types of documentation were developed in BIP system.

Firstly, the “System Documentation” which was intended to help the system developer
understand the application software and enabled to build it or maintained it after the system
had been installed. System documentation was a byproduct of the systems analysis and
design phase. The system documentation hereby refered to the developed Data Flow
Diagram, Data Dictionary, and Program source code.

The other necessary documentation was the “User Documentation” which was
designed to help the user operate the system. For BIP system, because the project size was
rather small, so the paper based documentation in form of User manual was developed. The
user manuals described how to perform business tasks (e.g., taking a customer order,
printing report, and etc.). The paper based manual would be simpler to use because it was
more familiar to users, especially for BIP staffs who were almost beginner staffs and had less
computer experience and it would guide the staffs through a task that required several

functions or steps in the system.-The users manual was shown in appendix D.

5.1.3 System Installation.
Once the system had been already tested and was to be installed to the company.

The author decided to use a pilot project to implement the system. In the switch between the
old and new system or the system conversion which was the process of the new developed

database replacing the old system. The author used the parallel conversion style.
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As stated earlier, the company had 18 injection machines on plant. Eight machines

were all in same model 100 tons size. Four machines were adopted as part of a pilot test

machines while the rest machines were still implemented the old paper documents system.

The reason that the author used the parallel conversion style, which the new system

was operated side by side with the old system, was to prevent the company from suffering

problems if the system did not perform. In addition, the author was able to evaluate the new

system of four machines by the comparing the result with the old system in the rest machines.

Finally, The project implementation plan had

December,22, 2000

started since November,27, 2000 to

System implementation activities | Start date End Date Responsibility
Test Plan
- Requirements Test 14/27/2000 | 12/03/2000 | - Program Developper, Management, and Users
- Security Test 12/04/2000 | 12/05/2000 | External agent System analyst.
- Acceptance test 12/06/2000 | 12/14/2000 | - Actual End Users
Documentation
- System documentation 12/11/2000 | 12/18/2000 | - Program Developper
- User documentation 12/19/2000 | 12/22/2000 | - Program Developper
System Installation 12/15/2000 | 12/22/2000 | - All concerned staffs

Table 5-1 : The adopted system implementation activities.

5.2 System Evaluation.

Finally, -the goal_of the system evaluation was_to. understand how successful of

implementing the 'system. The major evaluation criteria consisted of production development

time and the material purchase processing time.

5.2.1 Production development time.

The production development time for BIP is referred as an overall interval of time

spent on producing the plastic parts since the customer purchase order entry, injecting, until
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the finished product delivery. The time is very critical to the business, as described in
Chapter 1, that BIP has encountered quite long development time. Hence, it always causes
the lateness of production and delay in products delivery as a consequent.

The production development time is highly related to the raw material inventory
management policy. As the company realizes that the raw material (plastic resin), which is
used in very large amount, ties up a huge capital, uses storage space, deteriorates, and can
be stolen and sometimes is lost. So the company does not prefer to hold too much raw

material inventory. At present, two cases in material inventory decision are adopted.

Case 1 : For the raw materials that are often used: Material Group 1 and 2 as
described in chapter 3 on page 46, the company holds some moderate amount of them in
stock for the use. The “ Fixed Order Quantity” lot size decision rule is implemented. This
include a Polystrylene (PS), ABS, Polypropylene(PP), LDPE (Low Density Polyethylene),
HDPE( High Density Polyethylene) , and etc. This means these materials are ordered for a
specific number of weight each time an order is placed when the inventory level meet the
safety stock level. Thus, the materials in stock are ready for use at any time the production
division requires and there is no lead time for purchasing these materials. The production
development time of the parts made from these materials does not include the purchasing
lead time.

Case 2 : For the special materials that are rarely used: Material group 3, the company
does not hold any of them in stock. The company would purchase these materials only when

the customer places an order of parts made from this-material type.

The production development time of each case. is different. It is.explained in table 5-
2 and 5-3.
5.2.1.1 Production development time components.
From the BIP processes, the development time can be divided into 3 major intervals :
1 Machine set up lead time; which is the time period since the purchase order
arrives the company until the machine is ready for set up to produce the parts.
2 Injecting time; which is the time spent on injecting the plastic resin into finished

plastic parts until the parts have been already packed.
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3 Delivery processing time; which is the time spent on releasing delivery order until
releasing invoices.
The components of the production development time intervals are illustrated in table

5-2, 5-3 and figure 5-1, 5-2.

The Production development time is based on the material of parts ordered which
divided into two cases :

5.2.1.1.1 Production development time in case of parts made from conventional

material ( Case 1 )consists of :

Process | Process Description Immediate
Process
A Purchase order entry. -
B Distribute Purchase order copies to production planning division for A

scheduling and to procurement division for procuring material.

C Scheduler issue injection order. B

D Production request for material and instrument from stock and C

The items have been supplied to production control division.

H Injection Machine set up. B
I Injecting and removing mold from machine. H
J Quality processes and packing. I
K Delivery planning and issue delivery order J
L Invoicing and shipment. K

Table 5-2 : The production development time components of producing parts from
ABC material(Case1).

5.2.1.1.2 Production development time in case of parts made from special material

(Case 2)consists of :

Process | Process Description Immediate
Process
A Purchase order entry. -
B Distribute Purchase order copies to production planning division for A
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scheduling and to procurement division for procuring material.
C Scheduler issue injection order. B
D Production request for material and instrument from stock and C
The items have been supplied to production control division.
E Procurement division decide to purchase material after receive PO. B
F Supplier selection and Issue purchase order. E
G Receive the items register and take in stock. F
H Injection Machine set up. D
| Injecting and removing mold from machine. H
J Quality processes and packing. I
K Delivery planning and issue delivery order J
L Invoicing and shipment. K

Table 5-3 : The production development time components of producing parts from

MRP material(CaseZ2).

(D)) ol s D) o)

4——Machine Set Up lead timeﬂ% Injectinggﬂ« Invoicing and DeIiveryﬂ

Figure 5-1 : Overall Production development time of BIP ( Case 1).
R U O S ) O SO S e
ALTAY

)
«4——Machine Set Up lead timeﬂ% Injectinggﬂ« Invoicing and DeIiveryﬂ

Figure 5-2 : Overall Production development time of BIP (Case 2).
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The injecting time depends on parts standard specification and order lot size; for
instances, the cycle time of injecting set up condition, the quantity of parts to be produced,
the machine breakdown time, quality processing time, and etc. The shorter of this time
period, the more significant effected the overall production development time. If the
production lot size is small, then the injecting time would be short proportionally, in this case
the machine set up lead time and delivery processing time play a significant role in production
development time.

As described earlier in the chapter 1, nowadays the customers always place a small
order sizes because of their JIT policy. So, the machine set up lead time and delivery
processing time are critical for development time. The shorter machine set up lead time and
delivery processing time will also shorten production development time.

The machine set up lead time and the delivery processing time is non volume related,
so that the time is independent from the quantity of parts to produce, no matter how large or
small of ordered lot size, the size does not impact to the machine set up lead time.

Therefore, for the small order volume, the machine set up leadtime and the delivery
processing time highly affect to the over production development time. Most customers
always force the company to deliver the order as fast as the company can do.

So, the developed database objective is to reduce these 2 time periods. Therefore,
The author intend to assess these 2 lead time interval, firstly since process A to D, which is
the time period since the purchase order arrive until the machine set up to produce the parts.

Secondly, the time spent on delivery planning and invoicing, or process K to L.

5.2.1.2 Production development time evaluation-methodology.

The evaluation of production-development-time was done-after the 2 weeks system
implementation. The staffs got acquaint with the new system and it was run steadily. The

production development time was assessed by these procedures :

5.2.1.2.1 Select 40 parts ordered by the customers. The selected parts were in small lot
size order (less than 2500 pcs per order). All parts were made from high and
moderate usage value plastic resin(page 46) so that the company was able to

use the material in stock promptly and had not to purchase these material
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5.2.1.24

52.1.2.5

52.1.2.6

5.2.1.3 Production development time results.
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before production. 20 parts were the parts that run in the developed database

system and the rest 20 parts were adopted in the old paper document system.

Measure the process time spent on each activities tied up to the production

development time on each system. The measurement was done on the

principle of the work measurement method which the author observed the work

of operators on the actual work and measured the time in minute units. The

results of the measurement are shown in table 5-4 and 5-5.

Calculate the machine set up lead time of each part in both system. ( Sum of

time Interval A, B, C, and D)

Calculate the injecting time of each part in both system. ( Sum of time Interval

H,l and J)

Calculate the delivery processing time of each part in both system. ( Sum of

time Interval K and L)

Assess the improvement on the machine set up lead time and the delivery

processing time of each system.

The comparison of production development time of the old systems and new

developed database system is shown as following :

5.2.1.3.1 The production development time of the new developed database system.

Part Code M/ Cycle Lot Process M/C set Injecting Delivery | Total
(o} time Size up lead Time & developm
No. time invoice ent time
C H | J K
4035-5101 P1 2 4 2000 2 16 150 35 2 18 201 3 222
40871201 PP 8 3 1400 2 21 95 27 2 16 143 3 162
40871301 PP 3 6 2300 2 14 250 37 3 18 301 4 323
40873601 PP 1 4 2200 1 20 160 30 1 18 210 2 230
41074201 PP 4 7 1500 2 16 195 29 2 20 240 3 263
4104310 PP 1 2 2450 1 15 105 36 2 16 156 3 175
4305-5201 P1 4 8 1500 1 16 215 28 2 20 259 3 282
JKNB-A033 CBFB 2 6 1200 2 20 135 25 2 19 180 3 202
JKNB-A036 CBFB 2 6 1750 1 15 190 29 2 18 234 3 255
JKNB-A049 CBFB 2 3 1700 2 14 100 30 3 19 144 4 267
JKNB-A050 CBFB 3 1.5 1600 2 14 55 38 2 20 107 4 131
JKNB-A055 CBFB 4 1.5 1650 1 17 50 29 2 21 96 3 120




96

JKNB-A057 CBFB 1 2 1475 | 7 | 8 4 21 60 24 1 21 105 4 130
BOJ06-N8602 1 5 1520 | 7 | 5 6 16 140 25 1 20 181 3 204
M-781888 2 3 1800 | 8 | 4 5 12 100 28 2 19 140 5 164
M-781856 4 15 1600 | 7 | 5 5 21 55 28 1 18 104 3 125
M-781886 3 2 1500 | 9 | 3 5 15 60 27 1 18 92 3 113
M-781473 4 2 1200 | 11 | 5 5 15 55 25 1 23 95 3 121
M-781476 2 3 1850 5 18 100 28 1 20 146 3 169
M-781880 1 4 1750 | 8 | 7 16 125 28 1 22 169 4 195
Table 5-4 : The result of the production development time of the new developed database system
5.2.1.3.2 The production development time of the old systems.
Part Code M/ Cycle Lot Process M/C set Injecting Delivery & Total
C time Size up lead Time invoice development
No. A|lB|C| D H | J K L time time
4048-4334 5 7 2000 | 25 | 10 | 4 | 5 18 | 250 | 33 [ 3 5 44 301 8 353
4083-1332 7 5 1450 | 19 | 15 | 4 | 8 18 [% 130y 125 |3 7 46 173 10 229
PP 4044-5044 P1 7 2 1750 | 23 | 11| 3 | 9 19 70 25 | 5 8 46 14 13 173
PP 4083-1331 P1 8 15 800 | 40 | 9 | 4| 8 18 35 20 | 3 8 61 73 11 145
PP 4083-1333 P1 2 15 | 1135 | 31 | 11| 4 | 8 25 45 24 | 4 8 64 94 12 170
PP 4083-1334 P1 3 2 2200 | 10 | 15 [ 3 | 10 21 90 22 | 4 7 38 133 11 182
3034-Tl 2 3 2100 | 19 | 14 | 4 | 9 21 15 (W23 5 8 46 169 13 228
3035-Tl 1 5 900 | 32 [ 10| 4 | 8 17 | 100 | 20 | 5 7 54 137 12 193
56051-1196-KB 1 6 650 | 19 | 8 | 4 | 8 17 85 20 | 4 6 39 122 10 171
TSM-F1101 4 9 2600 | 24 | 13 | 4 | 8 19 | 405 | 38 | 3 9 49 462 12 523
TSM-F1113 3 5 1200 | 26 | 13| 4| 9 20 | 125 | 24 | 5 6 52 169 11 232
TSM-F1105 3 3 2450 26 [ 10 | 5 | 9 21 135 | 30 | 4 4 50 186 11 247
TSM-F110-99 2 3 1950 | .35 | 9 | 4| 9 24 | 120 | 33 | 5 7 57 177 12 246
$898 0199 4 2 2250 | 31 [ 15 | 4 | 8 19 | 105 | 35 | 6 J 58 159 13 230
OE 4ED 1107-1 1 4 1500 | 30 | 11| 4 | 8 20 | 115 | 24 | 3 8 53 159 " 223
OE 4ED 1107-2 2 4 2200 | 29 | 16 | 4 | 10 20 | 165 | 29 | 4| 11 59 214 5 278
701 WPA0298 3 7 1500 | 41 | 9. | 4| 7 24 | 200 | 21 5 9 61 245 14 320
$898 0204 2 3 1900 | 21 | 10 | 4 | 11 19 | 115 | 27 | 3 8 46 161 11 218
735WPAAQ52 3 7 1250 | 36 | 10 | 4 | 8 20 | 165 | 23 | 5 7 58 208 12 278
2E4D 7791-1 1 4 1400 | 30 | 14 | 4 | 8 19 | 105 | 23 | 4 7 56 147 11 214
Table 5-5-: The result-of the-production development time of the existing documents system

From table 5-4 and 5-5, the author can summarize the assessment of time in the

tables and allocate them in table 5-6. The figures in table 5-4 and 5-5 are calculated into the

average number of each time interval and put in table 5-6. The table 5-6 shows the change of

time interval basing on the old and new developed database system comparison.
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Process Developed Database | Existing document system | Percent change (%)

A 7.45 27.35 -72.76%

B 4.95 11.65 -575%

C 1.6 3.95 - 59.49%

D 5.2 8.4 - 38.10%

Average Machine set up 19.2 51.35 - 62.61%
lead time (A+B+C+D)

K 2.2 4.15 - 46.99%

L 1.1 7.5 - 85.33%

Average Delivery processing 3.3 11.65 - 71.67%

time(K+L)
Injecting time 170.15 179.65
Average Production 192.65 242.65 - 20.61%
development time

Table 5-6 : The Production development time analysis

Note ; Process time in minutes

From the result in table 5-6, it can be concluded that the production development
time tremendously reduces in very high percent in the developed database system. The
machine set up lead time shorten for 62.61% on average, whereas the delivery time also
decrease for 71.67%. There are several reasons supporting the improvement of the

production development time, for examples:

® The database eliminated the duplication the paper documents; such as the customer
purchase order in the existing system, including the transmission of the document from one
department to the other department. The database resulted in the hugely decrease of the
machine set up time.

® The share of information of database caused the rapid communication among the
departments.

® The retrieve and search of the information were easily done in the database.

® The convenience of issuing some documents which were integrated as the special
functions in the database such as printing the injection order and etc.

® The database assisted and simplified the scheduling activities.
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In summary, the reduction in machine set up lead time and delivery processing
time result to the reduction of the total production development at 20.61%. The shorter the
development time means the faster delivery to the customer in the same amount of time and

thus means the more customer satisfaction.

The other benefits of the reduction in the production development time is the
improvement machine and man power utilization which highly effect to the productivity. In the
existing document system, during the paper documents are under processed, the machine
operators have to wait for the injection order from the production planner, so the longer the
machine set up lead time cause the longer idle time of machine. Whereas the shorter the
staffs spend on the non-value-added activities (NVA), such as duplicating document,
transfering documents, searching information as stated earlier, the longer the staffs are able

to do the other beneficial tasks.

5.2.2 The Material purchase processing time.

As stated earlier in topic 5.2.1, some ordered parts are made from special material
that the company does not hold-in stock (material group 3: MRP system, page 46). So, the
company has to procure that material from the external suppliers. The processes in procuring
material concern to the decision to buy the material, the supplier and material selection, the
purchase order preparation, the receive of material from material and take in stock, which are
shown in figure 5-1 (Process E,F,and G).

The time spent in material purchase processing time ( sum of process E, F, and G
time) slightly effects to the total production development time because when the company
has placed the supplier purchase order to the supplier, then the company has to wait for the
purchased material for a certain period of time which is the material lead time that is quite
long. Hence, company can not schedule and issue the injection order to produce the parts
immediately when the customer purchase order arrives because the company has to wait for
the purchased material.

Although the developed database may not significantly improve the production

development time in this case, but it would facilitate the users to purchase the material much
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easier than previous system. This reflects to the reduction in material purchase processing

time.

5.2.2.1 Material purchase processing time evaluation methodology.

The evaluation of material purchase processing time was done in the similar manner
of the evaluation of the production development time. But the author selected only 20 parts
ordered by the customers. All parts were made from special plastic resin so that the
company was not able to use the material in stock promptly and had to purchase these
material before production. 10 parts were the parts that run in the developed database
system and the rest 10 parts were adopted in the old system. The measurement the process
time spent on each activities tied up to the material purchase processing time on both system
( Process E, F, and G) were then carried on. The results of the measurements are shown in

table 5-7 and 5-8.

5.2.2.2 Material purchase processig time results.
The comparison of material purchase processing time of the old systems and new

developed database system is shown as following :

5.2.2.2.1 The result of material purchase processing time from the new developed database

system.

Part Code

M/C
No.

Cycle

time

Lot Size

Process

@

Total Material

Procurement time

PT-581801

2000

PT-581803

7410

PT-581804

5300

EON-T080

1000

NN N

EON-T087

1000

TR2QD 1102-5

1450

TR2QD 1102-6

1450

TR2QD 1102-7

3000

JKNB-A090 KOFB

4500

JKNB-A092 KOFB

2600

Table 5-7 : The result of the material purchase processing time of the new developed database system.
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5.2.2.2.2 The result of material purchase processing time from the new developed database

system.
Part Code Mm/C Cycle Lot Size Process Total Material
No. time Procurement time
A|lB|C|D E F G H | K|L

3312-PL 60 5 4 12000 4 10 5 19
3312-PL 60 B 7 2 4500 4 11 5 20
APR 568 HOP 8 15 2600 5 12 6 23
TSM -F5580 5 6 7500 4 9 5 18
TSM-F6547 6 4 2300 of 8 5 18
TSM-F4187 6 4 1450 4 9 5 18
3312-PL 75 5 4 1200 6 11 5 22
JKNB-A0097 KOFB 8 5 2500 4 9 6 19
S-3945-5 7 3 1000 4 9 5 18
S-2945-5 7 6 1150 3 10 5 18

Table 5-8 : The result of the material purchase processing time of the existing documents system

From table 5-7 and 5-8, the author can summarize the assessment of material

purchase processing time in the tables and allocate them in table 5-9. The figures in table 5-7

and 5-8 are calculated into the average numbers of each time interval and put in table 5-9.

The table 5-9 shows the change of time interval basing on the old and new developed

database system comparison.

5.2.2.3 Material purchase processing time analysis.

processes time (E+F+G)

Process Developed Database | Existing document system | Percent change (%)
E 3.3 4.3 -23.26 %
F 1.5 9.8 - 84.69%
G 2 5.2 -61.54%
Average Material purchase 6.8 19.3 -64.77%

Table 5-9 : The material purchase processing time analysis

Note ; Process time in minutes

From the result in table 5-9, it can be concluded that the material purchase

processing time considerably reduces in high percent in the developed database system.

The material purchase processing time reduce by 62.61% on average. However, it does not

mean the company is able to procure the material faster than the previous system, nor
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shorten the production development time. The improved figures only tells that the staffs spent
less time in material purchase transaction. So, the developed database system facilitated the
stock staffs to complete the purchase transactions. Thus, this means the developed database
system can enhance the workpower utilization of stock staffs, so that the staffs have more

time to do other beneficial tasks for the company.

5.3 Evaluation summary.

From the evaluation, it was found out that the developed system remarkably improved
in the production development time and also facilitated the users to work in simpler way.
There are other benefits of the implementation of the developed production and inventory
database system that the author did not evaluate. These cover the data accuracy
improvement and the customer delivery timeliness which the author strongly believed that the

developed database system would also enhance the efficiency of these issues.



CHAPTER VI

CONCLUSION AND RECOMMENDATIONS.

6.1 Conclusion.

The production and inventory database for BIP had been developed in purpose of
shortening the production development time and facilitating the users in production and
inventory management tasks. The developed database based on the Transaction processing
system (TPS) which coped fundamental business operations of the company such as a
customer order processng, supplier purchase order processing, invoicing, production
planning and etc. The information record kept in the developed database were tremendously
useful for the company staffs, especially in the production and inventory management

activities.

In developing the database, the System Analysis and Design approach had been
applied following the Systems Development Life Cycle (SDLC). The development began with
the Preliminary investigation, which expressed the problem statements that defined the
deficiencies in the information system and the what was to be improved. Then the study of
the existing business process was carried out through the Systems analysis phase, so that it
declared exactly what happened in the current system and what was the users’ requirements.
Thereafter, the development of the application software database was constructed, basing on
the modern and powerful database engine software and program development application
such a Microsoft Access 2000 and Microsoft Visual Basic 6.0,.in the design and development
phase. Finally the finished application database was implemented in the actual work at BIP
and then was evaluated so that enabled to know how successful the database application in

the company.

The results were shown remarkably positive. From the evaluation, it showed the
substantial improvement in term of the shortening of production development time, including

resulted in the more expediences in production and inventory processes.
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6.2 Recommendations.

The developed production and inventory database system was the first generation of
automating the fundamental data in the company. So, the database based on the TPS
system. It was necessary for the company that had not yet exploited the computerized

database system.

For the developed TPS database system, it sped the processing of business
activities and reduced clerical costs. The data stored in the database were valuable that
would be used to help manager make better decisions in their respective business areas in a
certain level. The company should consider how to further utilize the data stored in the
database in more meaningful way. So the development of the Management Information

System(MIS) or the Decision Support System (DSS) was an appropriate choice.

Let's recommend two possible interesting computer applications in the areas that
may potentially improve the performance of the production and inventory activities. They are
Material Requirement Planning system or MRP software system and the production

scheduling software application.

As mentioned earlier, the tasks of scheduling the production is also very critical for
the company. The company should consider to implement the suitable technology in
assisting the scheduling tasks rather than using the paper document manipulation which
always causes errors-and inefficiency. A MRP system-is_able-to-handle the scheduling tasks

in case of there are production and purchaselead times.

The Material Requirement Planning of MRP is a computer-based information system
for scheduling production and purchases of dependent demand items. It uses information
about end product demands, production and purchase lead times, and currently inventory
levels to develop cost-effective production and purchasing schedules. The MRP may be
made in house or buy from the external software suppliers. Currently several of high

capability commercial MRP systems are now available which are sold in reasonable price.
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The other attractive alternative choice is the exploiting the performance production
scheduling application. The application would comfort the production planner to schedule the
jobs on each machine easier than the manual manipulation and also increase the utilization
on the machines. For BIP, the company establishes daily production and work schedules, but
as problems occur and customer demands change, the schedules are always revised on or
more times during the day. So, if the company is able the right production scheduling

software then it would relief these scheduling troubles

Finally, this project had made all managements including operators to be
awareness of the use of the suitable technology to improve the work processes. It had
demonstrated the managements how significance of computer utilization. The author
also hoped that this project would trigger the managements to invent the another
technology such as a MRP system or Scheduling application, as recommended in

previous topic, and exploited it in the most meaningful ways in the future.
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APPENDIX A

DATA FLOW DIAGRAM FOR OVERALL PROCESS IN
PRODUCTION AND INVENTORY MANAGEMENT OF B.|.P



SUPPLIER

Quotation ( supplier)

¢—Purchase Order

Purchase Return (approved)
Customer order, Parts specifications ——— |
r Quotation, sales term and conditions ( BIP)

—Purchase Order (customer)————P|

rCatalogue (supplier), Price list(supplier)—

&——Supplier order by Tel. and Fax—

{—Invoice and receipt (supplier)

Quotation, sales term and conditions (BIP)—»
——Purchase Order ( customer) ———

-Receipt and tax invoice(B.l.P) —
Invoice (signed) .
Purchase return (approved)—»

rPurchase Order ( supplier) =P

—— Receipt (supplier) —»
Purchase return (supplier) —p»

ACCOUNTING

Receipt, invoice, and
packing list (B.I.P)

CUSTOMER

Invoice (signed)

v
O Purchase Order
( BIP to subcontractor)
— Receipt (subcontractor)
B.I.P Purch turn (BIP to subcontractor)

——Purchase return 0 subcontractor) —

PRODUCTION

AN D |NVENTO RY Subcontractor order, Parts specifications ——
SYSTEM lq— Quotation, sales term and conditions (subc.)

Purchase Return and rejected
product report (customer)

<4— Purchase Return (approved, BIP)——

Fax

<4——Accepted/ Rejected Fax

Purchase Order (B.I.P ) —

| Items requisition for subc.
(mold, material.)

Item return

'—Receipt ( Subcontractor)-

L_Purchase Return (BIP) —p

Purchase Return (approved, Subc. )-|
Fax——————»

Accepted / Rejected fax. —1

CONTEXT LEVEL DATA FLOW DIAGRAM FOR

B.I.P

SUBCONTRACTOR
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SUBCONTRACTOR
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——— Catalogue (supplier), Price list(supplier) —————p» & % aRurchase qrder (_B.I.F_’)4> 2 Receipt, invoice, N
«@—— Supplier order bv Tel. and Fax——— ————— Purchased items invoice ———————p»| — . X
SUPPLIER ——— Quotation ( suppliet) ———————p» O R E ——— Request for returning purchased item r and Packing list
€~ Purchase Order ——————————— PROCUREMEN ——————— Purchase return (anoroved) ————— € Invoice (Signed CUSTOMER
Invoice and receipt (supplier) T 1 Items withdrawal form of subcontractors —p»| WAR E H O U S E Vol ( ) )

44— Purchase Return (approved) —————————— Material and equipment requisition > SYSTE M . :;rc_hasedRetudm A
and Rejected products

SYSTEM for subcontractor usage

Invoice of subcontracted products ————p» report
«—— Purchase Order ( supplier) —— »
4— Receipt (supplier) —————

« R
ACCOUNTIN Purchase return (supplier) f Check Products stock status
3 )
G 4——Purchase Order ( BIP to Subcontractor ) ——— S B Products stock status

T ® —~ <

© o > s

4———————————Receipt ( Subcontractor) ————— % £ Purchase Order (Customer) é 0 | g2
i =9 .5
€4 Purchase return (BIP to Subcontractor) ——— 8 _‘.; Delivery order and invoice (BIP) 2 3 S < £ gy

s @ ——————— Delivery confirmation T,9% 2= ¢ £l
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3 Daily Production Schedule ————— | 4

modifying parts SYSTEM

|¢——Purchase return (approved) ——— SYST EM 4—Machines status ( Machine down time info.)
————————Machine set up condition ————p»|

l4— Quotation, sales term and conditions ( B.|.P) —— I Parts Standard Specification ———————p»|
t— Production Daily R 1
4 Purchase Order (customer) ——————————| R ro i’:“on nal y Report
. o PRODUCTION —————Request for parts progression———Jp»| PRODUCT'ON
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«—Purchase Order 1
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|—Purchase Order (B.I.P)
1148 Purchase Ret d
Request for Returning purchased item IR SER i (approved)
(Failure notification) Return (reject) the B.rchase Retum (approved) Accounting
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Purchase Order PP
Purchase Return (approved) —— »
1.13
Check the Receipt (Supplier)
. . documents. with
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items < Receipt and invoice (supplier)

DFD Level 3 : Material and Production Instruments Procurement (1.1)
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SUPPLIER

ACCOUNTING
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Quotation (supplier) ¥

Check the present
price of items to be
purchased from

Fax (B.l.P)
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Request for purchasing items
(purchasing proposal)

Purchase Order (B.l.P)

Purchase order (B.l.P)

Purchase Order

Tel. and Fax supplier
1"
g
S8
Iy
B
g
58
BE
¥ E
g2
c o
5§
v 4 °v
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————Catalogue, price list (supplier)————» Release the
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Purchase order (B.I.P)

v

Purchase Order(B.1.P)

DFD Level 4 : Issue the BIP purchase order (1.1.1)
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SUPPLIER

‘ Supplier

Supplier name, address, tel,
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catalogue,
price list

4’,

catalogue,
price list (supplier)

Compare the
price of each
supplier

) ) select the best
price comparison
info. )

proposed
supplier

Supplier selection purchase comparison (approved) | Prepare the
decision request/price Purchase Order
comparison

Purchase Proposal A

Purchase Order

release the

purchase request/price
comparison
A

purchase request/price

Purchase Order
(wait for approval)

v
11.1.25
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Purchase Order—

Approve the Warehouse

purchase Order Purchase Order |

system
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Supplier
/|

DFD Level 5 : Release the Purchase Order (1.1.1.2)
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Warehouse | Request for returning purchased Prepare the
system items (Failure notification) Purchase Return

Purchase return (B.1.P)
( wait for approvement)

18 1222

Failure notification

Purchase order (B.I.P)

Purchase return ( B.I.P approved) ———|

Approve
Purchase Return

l—Purchase return ( B.I.P approved)

ACCOUNTING

Purchase return( approved)

Purchase return ( B.l.P approved)l

SUPPLIER

DFD Level 4 : Return the purchase order (1.1.2)
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i¢—Purchased item invoice

ACCOUNTING

i«—Receipt (supplier)

Receipt and invoice
(supplier)

SUPPLIER

1.13.1

Compare the
Purchase Order
with the invoice

and items

Purchase Order

D

voice (supplier)
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Record the
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proceedings
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Supplier

DFD Level 4 : Check the documents with items (1.1.3)
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Check finished product stock status —

CUSTOMER |——Invoice ( signed)—»
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and packing list

__Purchase return and
Rejected parts report

Receipt, invoice, |

Product stock
management

Product stock status———
<«—Delivery order and invoice(BIP) —
delivery confirmation ———p|

-—— Invoice (signed) ——p»

Purchase return and

Rejected parts report I

<4—Request for purchasing items

Procurement
system

Purchase order (B.I.P)———p

2.2

¢—Check Mat. and Eq. stock status—

Purchased items invoice —————»
Request for returning purchased item
(Failure notification)

Purchase return (approved) ———p

Material and equipment requisition
for subcontractor usage

—>

— Item withdrawal form for subcontractors —

Material, mold,
and equipment
stock
management

Daily finished parts information, packing list

Production
Planning System

Mat. and Eq. stock status ——
<+—Mat. and Eq. requisition———
<4———Itemwithdrawal form—————

Mat., and Eqg. information ——

¢——Item return form—— |

DFD Level 2 : Warehouse system
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Procuremen

t system

<4—Check products stock status—

Products stock status——

Delivery order and Invoice (BIP) ——
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products —————_Rejected lot Rejected Iot*
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Planning system

Receipt, invoice,
and packing list
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Purchase return and
Rejected parts report

DFD Level 3 : Products stock management (2.1)
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2.1.1

Take products
into stock

product nfo?

Product Allocation

Rejected Product
Allocation

2121

Keep products
in Goods
warehouse

2122

Plastic scrap

v

Keep rejected
products from
customer in
defective
warehouse

2.1.23

A

4 A

Products stock

Retrieve
products from
warehouse

A4

Products
withdrawal form

‘Rejected products

1

N

>Ny
2124

Check
products stock
status

DFD Level 4 : Product stock control (2.1.2)

Request for retrieving

<4— delivering products —
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<« Products withdrawal form —

Check products stock

status

Products stock
status

2.1.3

Deliver the
products
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—— Invoice of purchased items ———p

Purchase return (approved) —p

T

f 221

Request for returning purchased items—— Take in the items

into stock

Procurement
System

Material, equipment, and

Item withdrawal form
for subcontractor

Purchase order

Request for purchasing items ( purchase proposal)

Material and Production
instruments registry

222

Material, mold,
and Equipment
Stock control

.

4

>
—»

Request for retrieving items from stock

2.2.3

mold requistion for  ——»
subcontractor usage

I

DFD Level 3 : Material, equipment, and mold stock management (2.2)

The Withdrawal
and return of the
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Equipment, and
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Item withdrawal form

<—Mat., Eq. , and mold requistion —

<4—Items withdrawal form————

Mat.-and-Eq. information ——p|

<4———Item return form
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Mat., Eq.and mold
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Invoice of purchased items

2211

Inspect items
before keeping
into stock

!

Failure Notification
non conformance items

Invoice of

‘Material and Production
instruments registry

2.2.2

Material, mold,
and Equipment
Stock control

22.1.2

Return the items
and issue the
purchase return

Procurement
system

DFD Level 4 : Take in the items into stock (2.2.1)

ALRequest for returning purchased itemsJ

(Failure notification)

Purchase Return

Purchase return (approved)
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Material and Production
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Purchase Proposal
A
(Y5575 N\
4 2020203 2.2.2.4 1
| Check Material, mold, Purchase |
Production equipment stock status Check < ’ Request for Proposal Procurement
control system availability purchasing Purchase Order System
Mat., mold and Eqg. Request for (A copy of original
stock status purchasing item P/O showing items
were purchased)
A
A4
Purchase
order(Customer) Purchase order(BIP)

DFD Level4 : Material, mold and Equipment stock control (2.2.2)
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Mat. Eqg., mold

Production control
system

YD ‘

Material, mold,
and Equipment

Stock control

*

items from stock

Request for retrieving
——Item withdrawal form —%

22,34

requisition

—— Item withdrawal form—p

<«—Mat. , Eq. information ——

Item withdrawal form

Item return form
A

Injection staffs
withdraw material,
equipment, and
mold

2.2.3.2

t————Item return form-——»p»

Injection staffs

return material,

equipment, and
mold

— Return info. >

Material, equipment, and 1
<« mold requistion for
subcontractor usage
Item withdrawal form Procurement
for subcontractor system
L withdraw
agreement
Production instruments
usage control
2.2.3.3

Control material,
equipment and
mold usage

DFD Level 4 : The withdrawal and return of mat., eq., and mold (2.2.3)
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Customer order, Parts specifications

——Quotation. sales term and conditions ( B.I.P)
—— Purchase Order (customer)

Fax
44— Accepted/ Rejected Fax
®——Purchase return (approved) —

A A 4
3.1
Quotation, sales term
¢ and conditions ( B.I.P)
¢——Purchase Order (customer) Customer
Receipt and tax invoice(B.|.P) —» Support
q¢— Invoice (signed) ——
&——Purchase return (approved)

H

CAR for modifying parts

Part standard specification—
< Purchase Order(Customer)—

nvoice (signed, BP)J

:

— Purchased return (approved)

Purchase Order (Customer) ——p
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3.2

Production
Scheduling

:

Production schedule for BIP

'4 Production schedule for Subc.

<«——Production daily report—

<4

<4 Request for repairing M/c.

r—Approve for repairing

Daily Production schedule —

Machine status
( m/c down info.)

e 2 “&—— Check Products stock status

——Part standard specification 4{

——————Machine Set up condition——»
——  Preventive maintenance plan——»

4

Production

Products stock status e
Delivery order
Warehouse | and invoice (BIP) Factory
System —— Delivery confirmation————» Administration
———Invoice (signed)————»
Purchase return and Rejected

parts report (from customer)

Corrective Action Request
for modifying parts

¢————Production confirmation

Subcontractor production

plan sheet

Parts standard specification for subcontracted parts—p

DFD Level 2 : Production Planning system (3)

—————Request for parts progression————p

—

Control
System

QC sampling inspectionplan————»

Procurement
System
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T o4
3.3

Factory
Administration

Customer
Support

<4—Daily Production schedule (BIP)

< Daily Production schedule (subcontractor)—

Production
Control
System

Purchase Order

3.21

A 4

Issue
Production
Schedule

<«— Over capacity jobs

«4—Daily Production schedule

—Request for repairing machine-

<4— Approve for machine repair

———————Production-daily report—————p

Machine status (M/c down time information)

Purchase Orde
(customer)

schedule

3.2.3

Monitor the
production :
Follow the
schedule

Request for adjusting

|

Adjust
production
schedule

4
Daily Production

production scheduling

DFD Level 3 : Production scheduling (3.2)
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Purchase Order—p

Factory
Administration

Purchase Order

(BIP made)
A

B
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3.2.11 3.21.2 Daily production schedule — 4
-~ dor SO ¢——Request for repairing M/c. Production
Identify jobs y o * eejgg A Control
BIP Schedule Approve for M/c repair—— System
Purchase Order Adjusted production
(Su‘bcontract) schedule for Bip. Daily Production
Purchase Order of over schedule
capacity jobs
( Subcontract) ] —
3.21.3 3.2.2 3.2.3
> Monitor the
. . roduction :
Over capacity jobs Adiust P
D Subcontractor [*—  information 0 leJ ction Follow the
v Schedule P schedule
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Subcontractor

Production Plan sheet

Daily production schedule

DFD Level 4 : Production schedule (3.2.1)
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Production
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Schedule
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3.23.1 3.2.3.2
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schedule with the
accuracy _Of the » actual outcome
production production daily
schedule report
( Balancing)
A4
Production Plan
Report
Inform an inappropriate
schedule
3.2.3.3

Request for

» readjusting
schedule

Part shortage
information

- Request for adjusting schedule=» Production

DFD Level 4 : Monitor the schedule (3.2.3)

<

Production daily
report

3.2.2

Adjust

Schedule

Production
Control
System
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Production Planning

system

Approve for machine repair

4.3

f Request for repairing machine——p

Maintenance Subsystem

———Daily Production schedulegb( 4.1

Part standard specification——— p
Machine Set up conditon———p»

Request for parts progrssion———» Injection subsystem

<4—Production Confirmation

«—Production daily report
<4—— Machine status ( machine down time info.)

QC sampling Inspection Plan Sheet

¢—— Defect report
<«——Corrective Action Request

«—Request for packing equipment
«——Packing return

Production report——p»

4.2

Corrective report for reworked parts ——p

Check material and equipment

Spare parts information
Mat. and eq. stock status——»

Request for procuring spare parts—p|
Mat. and Eq. requisition

L Inform machine breakdown condition

A

——Request for repairing machine ——»

ltems withdrawal form (Mat., Eq.)

1

J

I Mat. and Eq. Information

¢ ltemsreturn form

stock status
N
Daily finished parts information

Warehouse system

DFD Level 2 : Production control system (4)

QA & QC Subsystem

and packing list
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DFD Level 3 : Injection subsystem (4.1)

4.1.3

3 —Daily Production schedule »
. ——M/c set up condition—p
Production P
Planning — Request for parts progression
system «—Production Confirmation—
<«—Production daily report

Part standard specification ———

Set up Mold
and Try out 4

A

Request for readjusting M/C condition—

Mat Reqﬁe_st fdr I‘tems ation

v

‘ 4.1.2

2
Mat. and Eq. Information
_ Items withdrawal form (Mat., Eq.) »
Warehouse
Mat. and Eq. requisition— system
Mat. and eq. stock status ——
Check material and equipment
stock status >

——Items return form——

4«——Packing Return (internal use)

Request for mold

and plastic resin Material,

equipment and
mold requisition

return(mold, mat.)
AV, ThUB\ B\

Inform injection finish

Release the
Injection order

Machine status (M/c down time information)

|- Spare parts information

*Request for procuring
spare parts

4.3

Maintenance

Subsystem
Injection Order

=

o

o

[0}
=
Injection order S 3
—¢ s 8
_g 1
4.1.4 Inform M/C breakdown o ?,
condition o by
| Request for repairing o

: ] ]a. machine
<« Production daily report Injecting

o

«
<

¢« ———Request for packing equipment———

Daily finished parts info. ( packing list)

4.2

QA &QC
Subsystem

— Corrective Action Request (CAR)W

Rework order
form(for defect)

»
=
&)

Corrective report for
reworked parts
A

%

Rework
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Production
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Request for parts progressionJ

——M/c set up condition —

41.1.1

— Daily Production schedule—p| [ssye the Injection

4.1.3

Set up Mold

Production daily report

Production Confirmation

DFD Level 4 : Release Injection order (4.1.1)

Injection Order

———Injection order

Order
4112
| Supervise the Injection
parts in process order

<« Production Report

4.1.4

Injection order——p

Injecting
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Set up Mold

Request for mold
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<«—Mat. and Eq. Information
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Manitenance
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Request for procuring
N spare parts

Spare parts

information

DFD Level 4 : Material, equipment, and mold requisition (4.1.2)

Withdraw items
from Stock

Record withdrawn

mat.,equipment

Items return form

4.2

record mat.,
equipment return

QC & QA
subsystem

Packing Return
(internal use)

4.1.2.2

Return the
withdrawn items
to Stock

Items withdrawal ‘ ‘

Mat. and Eq., usage
control in injection dept.

B

form (internal)

Request for items return (Materail, equipment, and Mold)

Items return
form (internal)
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411

Part standard specification——

Release the
Production Order

Injection Order

4.13.1

41.2

Material,
equipment and
mold requisition

Install mold to
injection machine

Request for mold
and plastic resin

L

¢ (mold, eq., and mat. )

Request for Items return

Request technician to try out—p|

————Material and equipment information

4.1.3.3

4.1.3.2

Take off the mold

DFD level 4 : Set Up Mold (4.1.3)

<«4—— Inform injection finish

Machine Try Out
(Set the M/C condition that
give the best quality parts )

—>

Request for readjusting
machine condition

]
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Packing Return

Request for packing equipment

Injection
Subsystem

Production Report——p

Corrective report for reworked parts —»

Corrective Action
Request (CAR)

4.2.2

Packing and issue
the finished
product
consignment (
Packing List )

421

Dalily finished parts information
and packing list

A

Inspection

v
Non Going
Parts (NG)

4.2.3

—

Daily finished parts

A

Qc sampling inspection report

Corrective Action Request (CAR)

Defective report

Release the
rework order
(Corrective Action
Request)

for NG : Defective report

4———QC Sampling inspection plan sheet

DFD Level 3: QA & QC Subsystem

Warehouse
System
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Sampling Inspection

Plan sheet

Production Report—

4.1

Injection

Corrective report for
reworked parts

Subsystem

(parts repair

order)

191179

NG parts

¢

Corrective Action
Request (CAR)

Qc sampling inspection report
for NG : Defective report

e

DFD Level 4 : Inspection (4.2.1)

Y
4211 4212 4.2.2
Packing and
issue the
CHECK »  RECHECK finished product
- consignment
Sampling Inspection ( Packing List)
Plan sheet
A
‘ v
Inspection Report
4.2.3 4.2.1.3
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Release the Not approved QA approved Daily finished
Ot approve — DrOdUCt
rework order parts QA approval
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4.1.2

Material,
equipment and
mold requisition

«——Packing Return

421

Inspection

Daily finished
product

A 4
4221

Request for packing |
equipment

Pack the finished
parts

DFD Level 4 : Packing 4.2.2

Packing List

v
4222

Issue the
packing List

Purchase Order

Daily finished parts
information
and packing list
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<4——Request for repairing machine

Approve for machine repair——p

Repaire the break
down machine :
Break down
maintenance

Inform machine
abnormality

DFD Level 3 : Maintenance subsystem (4.3)

4.3.2

Machine Preventive
Maintenance : Daily,
monthly, and annual
machine inspection,
lubrication, and
treatment program
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Machine
Preventive
Maintenance
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4.1

Injection
Subsystem

Inform machine

4311

Be informed for
the M/C repair

ormality

Production
Planning System

—»

Request for
repairing machine
Approve for
machine repair

47

4.3.1.2

Inform machine
— o
breakdown condition

Request for procuring spare parts

Spare parts information———

A 4

M/C breakdown
Report

4.31.4

Request for the
MI/C repair
permission

4.3.1.3

——Approve for M/C repaire —p|

Release the
Repair Order

Repair Order

Repair the M/C

Inform the repair completion

A

v

M/C Repair Record

DFD Level 4 : Break down Maintenance (4.3.1)
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4.3.1

Repaire the break
down machine :
Break down
maintenance
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DOCUMENTS REVIEW IN DATA DICTIONARY FORM

Document name : PURCHASE ORDER

Source of origin : PROCUREMENT DEPARTMENT

143

Usage description : The purchase order is prepared when the material and equipment left in

stock meet the safety stock level. The document is issued when the procurement department

has already made a deal with a supplier.

Number of copies : 3 copies.

Objective of usage :

Original document :

Issue purchase order to supplier for purchasing items.

Copy 1 : Procurement department keep it as a documentary evidence.
Copy 2 : Pass to accounting department as an evidence in expense accounting.
Copy 3 : Pass to warehouse department as an evidence showing the items, that
warehouse required, had been purchased.
No. ID Description Type Size Remark
1 PO_No Number of purchase order Number 7
2 Quotation_No Number of Quotation Number 7
3 PO_Date Purchase order issue date Date/Time
4 Supplier_Name Supplier name Text 30
Supplier_Address Supplier address Text 70
6 Due_date Delivery due date for items Date/Time
7 Item Order of listed items Number 7
9 Product_ID The identification of items Number 7 The ID of supplier's
products
10 Product_Description The description of purchased items Text 70
11 Quantity Purchase volume Number 7
12 Price_Per_Unit Price per unit Currency Unit : Baht
13 Total The total price of all items Currency Unit : Baht
14 Manager_Sign The signature of purchase department manager Text 25
15 Board_Of_Director_Sign The signature of managing director Text 25
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Document name : CATALOGUE
Source of origin : SUPPLIER
Usage description : The catalogue is used when the supplier has sent it to the company. It is sent
to BIP when BIP has facsimiled the purchase requisition to the supplier.
Number of copies : -

Objective of usage : Itis used as a purchased guide book in purchasing decision.

No. ID Description Type Size Remark
1 Book_Name The name of cataloge book Text 20
2 Product_ID The identification of supplier’s product Number 7
3 Product_Picture The product picture Image

Document name : PRICE LIST
Source of origin : SUPPLIER

Usage description : The price list is a supplementary document enclosed with catalogue which
contains supplier's product prices.
Number of copies : -

Objective of usage : Itis used as a purchased guide in purchasing decision.

No. ID Description Type Size Remark
1 Product_ID The identification of supplier’s product Number 7
2 Price_Per_Unit Price per unit Currency Unit : Baht

Document name : PURCHASING PROPOSAL
Source of origin : WAREHOUSE DEPARTMENT

Usage description : The purchasing proposal is made by the warehouse department and it is used for

requesting the procurement department for purchasing material and equipment in case of an unavailability.
Number of copies : 1
Objective of usage : Original Document : The:warehouse department keeps as-a documentary evidence.
Copy 1-: The warehouse pass it to the procurement department for the consideration of issuing

purchase order.

No. ID Description Type Size Remark
1 Proposal_No The number of purchasing proposal Number 7
2 Proposal_Date The date issuing the proposal Date
3 Due_Date The date that need the items acquired. Date
4 Description The name of items and its description. Text 80
5 Quantity Volume required Number 7
6 Proposal_sign The signature of proposed person Text 25
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Document name : SUPPLIER
Source of origin : PROCUREMENT DEPARTMENT
Usage description : The “supplier” document is prepared by the procurement department in order
to list the information of different suppliers. It assist the procurement manager for the purchase in
selecting the best supplier.
Number of copies : -
Objective of usage :

Original Document : The procurement department keep it for internally use.

No. ID Description Type Size Remark
1 Supplier_Code Supplier identification code Text 7
2 Supplier_Name Supplier name Text 50
3 Supplier_Address Supplier address Text 70
4 Supplier_Tel The supplier's telephone number Text 9
5 Supplier_Credit The credit agreement terms Text 30

Document name : FAX ( BIP )
Source of origin : PROCUREMENT DEPARTMENT
Usage description : The company faximile to the supplier for the detail of supplier's products.
Number of copies : 1 Copy.
Objective of usage :
Original Document : The procurement department keep it as a documentary evidence.

Copy-1 : -Transmit to. the supplier.

No. ID Description Type Size Remark
1 Fax_Date Supplier name Text 50
2 Supplier_Name Supplier address Text 70
3 Supplier_Address The supplier’s telephone number Text 9
4 Supplier_Tel List of purchased items name Text 50
5 Description The name of items and its description. Text 80
6 Quantity Volume required Number 7
7 Price Supplier's product price Currency 10 Unit : Baht
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Document name : PURCHASE RETURN (BIP)

Source of origin : PROCUREMENT DEPARTMENT
Usage description : The purchase return (BIP) is issued when the warehouse department has
inspected the purchased items condition before entering into the stock and found out that those items
are wrong specification or are not in good condition. Then the warehouse department send the items
back to the procurement department and request for returning the items to the supplier.

Number of copies : 3 copies.
Objective of usage :

Original document : Send to the supplier.

Copy 1 : Procurement department keep it as an evidence.
Copy 2 : Pass to accounting department as an evidence in expense accounting.
Copy 3 : Pass to warehouse department as an evidence showing the items, that
warehouse denied, had been returned.
No. ID Description Type Size Remark

1 Return_No Number of purchase return Number 7

2 Supplier_Name Supplier name Text 50

3 Invoice_No Invoice number of return items Number 7

4 Return_Date The date items returned Date

5 Item Order of listed items Number 7

6 Product_Description The description of purchased items Text 70

7 Quantity Return volume Number 7 Unit : Kgs,

Tons, Pcs.

8 Price_Per-Unit Price per unit Currency Unit : Baht

9 Total_Each_Product The total price of each item Currency Unit : Baht

10 Total The total price of all items Currency Unit : Baht

11 Total_Alphabet The total price in alphabet Text 70

12 Receiver_Sign The signature of receiver Text 25

13 Board_Of_Director_Sign The signature of managing director Text 25




Document name : INVOICE (SUPPLIER)

Source of origin : SUPPLIER
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Usage description : The invoice is attached document to purchased products declaring the detail

of the purchased items.

Number of copies : 1 copy.

Objective of usage :

Original document :

items from supplier.

Copy 1 : Pass it to the warehouse department in order to be a document before

keeping the items in stock.

The procurement department keep it as an evidence when receive the

No. ID Description Type Size Remark
1 Invoice_No Invoice number of return items Number 7
2 Invoice_Date The date issuing invoice Date/Time
3 Buyer_Name Buyer name Text 50
4 Buyer_Address Buyer address Text 70
Item Order of listed items Number 7
6 Product_ID The identification of items Number 7
7 Product_Description The description of purchased items Text 70
8 Quantity Purchase volume Number 7 Unit : Kgs,
Tons, Pcs.
9 Price_Per_Unit Price per unit Currency Unit : Baht
10 Total The total price of all items Currency Unit : Baht
11 Receiver_ltem_Sign The signature of receiver (BIP) Text 25
12 Sender_Sign The signature of sender (supplier) Text 25
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Document name : MATERIAL AND PRODUCTION INSTRUMENT REGISTRY
Source of origin : MATERIAL AND PRODUCTION INSTRUMENT STOCK MANAGEMENT.
Usage description : This document indicates the Textacteristic of the individual items. It declares
the information of the item that will be kept in the material and instrument
stock such as the location where the item is kept.
Number of copies : -
Objective of usage :
Original document : The document is kept at the production and material instrument stock as an

evidence showing the existence of those items.

No. ID Description Type Size Remark
1 Stock_Code Stock code Text 5
2 EQ_Cat The category code of the items ( A= Material, Text 1

B=mold, C= packing, D=instrument)

3 Eg_No The number of the material, equipment, and mold. Number 7
4 Eg_Name The name of the items Text 30
5 Product_Description The description of purchased items Text 70
6 Invoice_No Invoice number of purchased items Number 7
7 Supplier_Name Supplier name Text 50
8 Eq_Stock_location The location of shelves store that items Text 3

9 Eqg_Stock_sign The signature of the stock control staff Text 25
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Document name : FAILURE NOTIFICATION OF NON CONFORMANCE ITEMS.
Source of origin : MATERIAL AND PRODUCTION INSTRUMENT STOCK MANAGEMENT.
Usage description : The document is made for reporting the deficiency condition of the purchased
items to the procurement department. The warehouse department use this document for requesting
the procurement department to return those items to the supplier.
Number of copies : 1 copy.
Objective of usage :
Original document : It is sent to the procurement department in order to issue the purchase return.

Copy 1 : Keep it as an evidence in the material and production instrument stock.

No. ID Description Type Size Remark
1 NG_No The number of notification document. Number 7
2 NG_ltem The item number of the deficient material, Number 7

equipment, and mold.

3 Product_ID The identification of items Number 7
4 Product_Description The description of purchased NG items Text 70
5 NG_Quantity The volume of NG items Number 7
6 Supplier_Name Supplier name Text 50
7 PO_No Number of purchase order Number 3
8 Invoice_No Invoice number of purchased items Number 7
9 Failure_Note The description of the Deficiency of items Text 80

10 Eqg_Stock_sign The signature of the stock control staff Text 25




Document name : PRODUCTS STOCK

Source of origin : PRODUCTS STOCK MANAGEMENT.

Usage description :

150

The document is used to monitor the products stock status. It shows the

available amount of products sitting in stock. It is recorded everytime that the products enter into or go

out of the stock. The product stock document is summarized day by day. It is needed the

management to check and sign once a day at the end work time of shift 1 (day shift) to prevent any

mistake.

Number of copies : -

Objective of usage :

Original document : The document is securely keep in product stock control section.

No. ID Description Type Size Remark

1 WH_Code The warehouse code Text 5

2 Stock_Date The date that the stock is recorded Date/Time

3 Part_Code The Identification code of the product Text 10

4 Part_name The name of the product Text 30
Customer_Name The customer name Text 30

6 Part_In_Qty The Quantity of products enter-in Number 7 Unit : Pcs.

7 Part_Out_Qty The Quantity of products out-going Number 7 Unit : Pcs.

8 Part_Balance The balance of products in stock Number 7 Unit : Pcs.

9 Lot_size The parts quantity ordered. Number 5 Unit : Pcs.

10 Qty_Box The quantity of parts in one carton Number 5 Unit : Pcs.

11 Product_Stock_Sign The signature of product stock control staff Text 25

12 General_Sign The signature of the general manager Text 25




Document name : PRODUCTS ALLOCATION

Source of origin : PRODUCTS STOCK MANAGEMENT.
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Usage description : The document is recorded before the finished products are kept in the product

stock. It declare the information of the enrolled products such as a location

where products are kept.

Number of copies : -

Objective of usage :

Original document : The document is kept at the products stock management section for internal use.

No. ID Description Type Size Remark
1 WH_Code The warehouse code Text 5
2 Part_Code The number of the product Text 10
3 Part_name The name of the product Text 30
4 Customer_Name The customer name Text 30
5 Part_PO_No The purchase order number of the product Number 7
6 Part_In_Qty The Quantity of products enter-in Number 7 Unit : Pcs.
7 Lot_size The parts quantity ordered. Number 5 Unit : Pcs.
8 Qty_Box The quantity of parts in one carton Number 5 Unit : Pcs.
9 Part_Stock_Location The location of stock where the products are Text 3
kept
12 Product_Stock_Sign The signature of product stock control staff Text 25
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Document name : REJECTED PRODUCTS ALLOCATION
Source of origin : PRODUCTS STOCK MANAGEMENT.

Usage description : The document is recorded before the defective BIP products which has been
rejected from the customers before those defective products will be kept in the stock. It declares the
information of the enrolled defective products such as a location where the defective products are
kept.

Number of copies : -

Objective of usage :

Original document : The document is kept at the products stock management section for internal use.

No. ID Description Type Size Remark
1 Def_WH_Code The defect warehouse code of rejected product enter-in Text 5
2 Part_Code The identification code of the rejected product Text 10
3 Part_name The name of the rejected product Text 30
4 Customer_Name The customer name Text 30
Part_PO_No The purchase order number of the rejected product Number 7
6 Part_Invoice_No The invoice number of the rejected product Number 7
7 Defect_In_Qty The Quantity of rejected products enter-in Number 7 Unit : Pcs.
7 Defect_Lot_Size The parts quantity in the order Number 5 Unit : Pcs.
8 Defect_Qty_Box The quantity of parts in one carton Number 5 Unit : box
9 Defect_Stock_Location The location of stock where the rejected products are kept Text 3
12 Product_Stock_Sign The signature of product stock control staff Text 25




Document name :

PRODUCT WITHDRAWAL FORM

Source of origin : PRODUCTS STOCK MANAGEMENT, DELIVERY SECTION.

Usage description : The document is issued by the delivery section in order to retrieve the
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products from the stock in order to send to the customers. It is issued right after the delivery section

receive the delivery order from the production planning.

Number of copies : 1 copy.

Objective of usage :

Original document : The delivery section send the original document to the product stock control,

then the stock control would use the document to update the products stock data consequently.

Copy 1 : The delivery section keep one copy as a documentary evidence.

No. ID Description Type Size Remark

1 Product_Out_No The item number of delivered products Number 5

2 Product_Draw_Date The date the products are withdrawn Date/Time

3 Part_Code The identification code of the withdrawn product Text 10

4 Part_name The name of the delivered product Text 30

5 Customer_Name The customer name Text 30

6 Part_PO_No The purchase order number of the delivered product Number 7

7 Product_Out_Qty The Quantity of delivered products Number 7 Unit : Pcs.
8 Lot_Size The total parts quantity in the order Number 7 Unit : Pcs.
9 Deliver_Qty_Box The quantity of cartons delivered Number 5 Unit : box
10 Vehicle_ID The Vehicle Identification plate number Text 5

11 DO_No The delivery order number Number 7

12 Destination The delivery destination Text 50

13 Delivery_Remark The complementary note Text 50

14 Product_Stock_Sign The signature of product stock control staff Text 25

15 Outgoing-Sign The signature of products drawer Text 25

16 Driver_Sign The signature of driver Text 25

17 General_Sign The signature of the general manager Text 25




Document name : REJECTED PRODUCTS STOCK

Source of origin : PRODUCTS STOCK MANAGEMENT.

Usage description :
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The document is used to monitor the rejected products stock status. It shows

the available amount of the rejected products sitting in stock. It is recorded everytime that the rejected

products enter into or go out of the stock.

Number of copies : -

Objective of usage :

Original document : The document is securely keep in product stock control section.

No. ID Description Type Size Remark

1 Def_WH_Code The defect warehouse code of rejected product Text 5

2 Def_Stock_Date The date that the defect stock is recorded Date/Time

3 Part_Code The identification code of the rejected product Text 10

4 Part_name The name of the rejected product Text 30
Customer_Name The customer name Text 30

6 Defect_In_Qty The Quantity of rejected products enter-in Number 7 Unit : Pcs.

7 Defect_Out_Qty The Quantity of rejected products out-going Number 7 Unit : Pcs.

8 Defect_Balance The balance of rejected products in stock Number 7 Unit : Pcs.

9 Defect_Per_Carton The quantity of rejected products in one carton Number 5 Unit : Pes./ carton

10 Defect_Lot_size The total rejected products quantity Number 7 Unit : Pcs.

11 Product_Stock_Sign The signature of product stock control staff Text 25

12 General_Sign The signature of the general manager Text 25




Document name : PACKING LIST

Source of origin : Quality Assurance Unit, PACKING SECTION.
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Document description : The Packing list is a paper slip issued when the parts have been packed in a

carton. It is an indentification of the product in the carton which contain some necessary information.

When the packing list has been already prepared, then it will be attached at a side of a carton.

Number of copies : 1 copy.

Objective of usage :

Original document : Attach at a side of a carton .

Copy 1 The packing section keep it as a documentary evidence.

No. ID Description Type Size Remark
1 Carton_No The item number of the carton Number 7
2 Pack_Date The date issuing the packing list Date/Time
3 Pack_Shift The shift issuing the packing list Text 10 Day/night
4 Customer_Name The customer name Text 30
5 Part_Code The identification code of the product Text 10
6 Part_name The name of the packed product Text 30
7 Par_Mat_Name The name of the product material Text 20
9 Part_Mat_Code The code of the product material Text 15
10 Part_Color The color of the product Text 10
11 Lot_Size The total quantity of the product lot Number 7 Unit : Pcs.
12 Qty_Per_Carton The quantity of parts per carton Currency Unit : pes./ carton
13 Part_PO_No The purchase order number of the packed product Number 7




Document name :
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INJECTION ORDER

Source of origin : PRODUCTION DEPARTMENT, ASSISTANT FACTORY MANAGER

Usage description : The injection order is issued daily to the production shift supervisor. Then, the

supervisor will distribute the order to the staffs who are responsible for the injection process which

comprise of a machine set up technician and an assigned machine operator.

Number of copies : 2 copies.

Objective of usage :

Original document : The factory manager keep the original injection order, so that he is able to keep

track the injection progress of each machine.

Copy 1: The shift supervisor keep the copy 1 of injection order, so that he is able to follow
to control the injection process.
Copy 2 : The machine operator keep the copy 2 of injection order as a work instruction.
Copy 3 : The machine set up technician keep the copy 3 of injection order as a data for
machine set up condition.
No. ID Description Type Size Remark
1 I0_No The number of the injection order Number 5
2 Machine_No The number of machine Number 2
3 |0_Date The date issuing the injection order Date/Time
4 10_Shift The shift issuing the injection order Date/Time
5 Part_Code The identification code of the injected part Text 10
6 Part_name The name of the injected product Text 30
7 Customer_Name The customer name Text 30 Unit : Pcs.
8 Qty_Order The quantity of parts to produce Number 7
9 Inj_Start_Time The Start time schedule of injecting Date/Time
10 Inj_End_Time The Endtime schedule of injecting Date/Time
1" Cycle_Time The cycle time of machine Number 2 Unit : Second
12 Mold_Code The code of injection mold Text 7
13 Part_Mat_Name The name of the product material Text 20
14 Part_Mat_Code The code of the product material Text 15
15 Part_Color The color of the product Text 10
16 Part_Weight The weight of a part Number 5 Unit : Grams
17 Runner_Weight The weight of a runner Number 5 Unit : Grams
18 Total_Mat_Weight The total weight of material used Number 7 Unit : KGs
19 Oper_Name The assigned machine operator name Text 25
20 10_Sign The signature of injection order issuer Text 25
21 Shift_SV_Sign The signature of shift supervisor Text 25
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Document name : TRY OUT RECORD
Source of origin : PRODUCTION DEPARTMENT, MACHINE SET UP TECHNICIAN
Usage description : The document is used by the machine set up tachnician. It contain machine
set up condition that the technician feed in the machine controller. The record is a historical data for
the machine set up because the technician is able to use the data refer to the past proximity condition
for the next time machine set up.
Number of copies : -
Objective of usage :

Original document : The machine set up technician keep it as a set up guide in a cproduction control

room.
No. ID Description Type Size Remark
1 Part_Code The identification code of the part set up Text 10
2 Part_name The name of the product Text 30
3 Customer_Name The customer name Text 30
4 Machine_No The number of machine Number 2
5 Machine_Model The model of machine Text 7
6 Part_Mat_Name The name of the product material Text 20
7 Part_Mat_Code The code of the product material Text 15 Unit : Pcs.
8 Part_Color The color of the product Text 10 Unit : box
9 Part_Weight The weight of a part Number 5
10 Try_Out_Date The date technician try out Date/Time
11 Cycle_Time The cycle time of machine Number 2 Unit :
Second
12 Mold_Code The code of injection mold Text 7
13 Mold_Cavity The number of cavities in the mold Number 2
14 Set_BP Set'up condition at the controller Number 3
15 Set_TRH1 Set up condition-at the controller Number 3
1