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ABSTRACT

This project seeks to increase customers’ satisfaction and improve production operation
system through customizing analysis tools to monitor various factor e.g. delivery time,

production lead time, order lead time, order, sales and inventory.

For the last several years, businesses across the globe have been striving to adjust their
processes towards a lean business model. Many companies are set to become a “Lean
Enterprise”. Lean operations are well-known for leading to all the results which modern
enterprises are trying to obtain in today’s highly competitive world — shorter lead times,
improved quality, reduced cost, increased profit, improved productivity and better customer

service.

The methodology used will be to evaluate current sales and operation systems and consider
alternate methods to measure production operation system and customers’ satisfaction.
Discussions and brain-storming will be going on extensively to define and decide the

requirements of the systems.

Performance metrics play an important role in guiding and shaping the company by
reflecting business factors that are critical to meeting the needs of the market place they
serve. In this project, simple measuring systems will be created to measure customers’

satisfaction and production operations.

With the development of the measuring systems, the company’s performance will be able
to be measured accurately and analyzed in a shorter time; solutions and counter-measures
can be performed immediately. Ultimately, it will help in increasing customers’

satisfaction, reducing production time and controlling work-in-process & inventory.
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CHAPTER 1
INTRODUCTION

1.1 Outline of the project
For the last several years, businesses across the globe have been striving to adjust their
processes towards a lean business model. Many companies are set to become a “Lean
Enterprise”. Lean operations are well-known for leading to all the results which
modern enterprises are trying to obtain in today’s highly competitive world — shorter
lead times, improved quality, reduced cost, increased profit, improved productivity and
better customer service. The purpose and scope of this research is detailed in 1.4

Research Objectives.

1.2 Introduction
The lean model originally evolves from the Toyota Production System' (TPS). It is
based on the elimination of any non value-added processes or practices in the product
or company. This popular performance improvement method helps companies to
redefine entire process stream, link processes more effectively, and drives out waste,

resulting in cost savings and more effective processes.

1.2.1 Lean Enterprise Using Information Technology
A lean culture adopts quantitative systems that measure progress in a non-
judgmental way. Hence, the strategic use of information technology will help
process innovation and performance improvement programs achieve even
greater results. Enterprise information systems or enterprise resource planning
(ERP) systems are common tools now used to enable the functions that will lead
to the creation of a truly lean enterprise. However, systems do not create lean

manufacturing environments, they only support the philosophies.



An ERP application is a management tool to support the management and
operation of a manufacturing plant. The ability of ERP systems is to able to
handle large amounts of data and complex calculations and to electronically
transfer or share with everyone in different and remote locations. It is

convenient and transparent.

Before implementing the ERP system, the principles of lean manufacturing

must be established for it to be overlaid.

A few examples of lean manufacturing concepts:

e Kanban control: A rule to determine how much to produce and when to stop
and change over

e Just-in-time (JIT): A system for producing and delivering the right items at
the right time in the right amounts.

® Production smoothing: The creation of the ‘level schedule” by sequencing
orders in a repetitive pattern and smoothing the day-to-day variations in total

orders to correspond to longer-term demand.

Any manufacturer who needs to increase productivity, reduce operating costs,
improve quality and shorten lead times will consider these lean software
applications. That is why there is a surge of ERP vendors.

ERP vendors usually provide advisory and consulting services to help
companies with their information strategy, alignment, planning, evaluation and
systems implementation. They will understand and communicate with the need
to change, identify strategic, operational and tactical issues that hinder
achievements and develop sustainable results-generating solutions for them

through implementing lean systems.

10



1.2.2 Performance Measurement System

Performance measurement is one of the ERP systems to measure the
performance of the company. Performance metrics play an important role in
guiding and shaping the company by reflecting business factors that are critical
to meeting the needs of the marketplace they serve. There are a few elements

that the selection and maintenance of the metrics depends on: First, the
matching of measurements with business strategy. Second, the balancing of
product, process and financial measurements. Third, creating metrics that relate

and correspond to every level of the organization.

After defining these performance metrics, measurements are prominently
displayed in the work areas in the form of boards, charts or graphs. Common

display formats are: Inventory levels, Production rate and Customer service.

At different levels of the work place in the company, these measurements are

viewed in different formats. Typical formats are shown in the table below:

Top level; Middle level; Ground level;
Management | Operation/Functional | Production/Workshop
Frequency Monthly Weekly Daily
Detail Summary Detailed Focused
Visibility Distribution Published Posted
Table 1.1

Respective in-charges will be responsible for the generation, validity and

accuracy of the performance measurements.

The key to any performing measurement system is the ability to monitor and
shape behaviour. Linking measurements to the corporate vision provides a
company roadmap that everyone can understand and follow. A successful

development of performance metrics meets the needs of finance, customers’

11




requirements, business strategy and, innovation and learning factors, at all
levels. Metrics address the questions, “where are we going?”’, “how will we
change to meet our business need?”, “what are our critical success factors?”,
“what is our target performance?”, and “where is performance improvement
required?”

If there are no measurements, there will be no improvements; if the

measurements are inaccurate, the result or behaviour will be incorrect.

1.3 Towards a Lean Enterprise
Panasonic Electronic Devices Pte Ltd manufactures electronic components, e.g.
resistors, capacitors, etc, since 1977. It responds to the expectation from global
customers, with the flexible supply capacity of high quality components with
competitive cost. Over the past 29 years, there has been an evolution of competing
philosophies about how to run manufacturing operations. Like many other companies,
Panasonic Electronic Devices constantly keeps a look out and employs effective and
useful philosophies in improving management and operation. With this, it formulates
an innovation cycle’ that promotes continuous improvement through enterprise system
using information technology (IT).
In-house workshop and training began company-wide understanding of lean
principles, generating an awareness of lean concepts and provide employees with the

tools they need. Some lean concepts’ are:

® 5S & 7 Wastes

® Time Study & Motion Mind
¢ Line Balancing Analysis

e Just In Time (JIT)

e Total Preventive Maintenance (TPM)

'See Appendix B

“See Glossary on the explanation of the lean concepts

12



Quick Model Changeover

e Streamline & Process Analysis

Toyota Production System

Material & Information Flowcharts

Inventory Reduction

Since September 2004, a structure is designed to support the change, to identify and
prioritize opportunities for improvement. Value Stream Mapping is used to analyze
existing processes and identify improvement. Thus, a roadmap® is created for the

company’s lean journey.

1.3.1 Key Performance Indicators
In the ‘Production Monitoring System’ as shown in the roadmap, key
performance indicators are performance metrics measured and displayed in

graphical formats. They are:

a) Delivery-on-Time (DOT)

b) Production Lead Time

¢) Order Lead Time

d) Planned vs. Actual Production

e) Sales vs. Capacity

f) Work-in-process (WIP) & Inventory

More details on the indicators will be covered in the next chapter.

’See Appendix C
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1.4 Research Objectives

This research comprised of the following:

a) Background information relating to production operation performance and

customers’ satisfaction

b) Evaluation of current systems in use for measuring the performance of production

operation and customers’ satisfaction.

c) Identification of significant problems with current system and consideration of
alternate methods to measure production operation systems and customers’

satisfaction.

d) Design of new tools for performance indicators to analyze production systems.

e) Proposal for improvements to an existing system

f)  Cost benefit analysis of the suggested improvements and new indicators

g) Data collection for new implementations

The aim of the research is to increase customers’ satisfaction and improve production
operation system through customizing analysis tools to monitor various performance
metrics e.g. delivery time, production lead time, order lead time, order, sales and
inventory.

The research methodology is divided into six subparts. Each subpart will define
individual metric and present the different types of data required for the measurement
of the metric. Data relationships and logic will be shown and explained to determine
the formula of the measurement.

Data manipulating tools will be created to generate charts and tables for easy

understanding and analysis.

14



1.5 Conclusions: Chapter 1
This dissertation aims to introduce the modern production operation performance
metrics and the methods or formulations to measure the metrics.
The research is expected to result in improved or new data analysis tools to manipulate
the abundant of data so as to generate useful charts and graphs for easy data analysis.
A review of the literature for this research will provide the background information of
the model production operation system and customer’s satisfaction.
Research design and methodology will identify the purpose of the metrics and the
different types of data required for the measurement. Appropriate tools may be devised
for data manipulation purpose.
The outcome of the research will be used in the analysis of the production operation so
as to understand current conditions and promote continuous improvement towards a

lean enterprise.
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CHAPTER 2
LITERATURE REVIEW

2.1 Introduction
Referring to the research objectives stated in section 1.4, this literature review will
provide a comprehensive information of why it is important for today’s organization to
be lean and how Panasonic Electronic Devices works towards lean operations and
manufacturing. An evaluation of performance measurement systems used in Panasonic
Electronic Devices will be conducted and significant problems will be identified. New

and alternative methods will be proposed and discussed.

2.2 Importance of Lean Operation
For the past several years, businesses across the globe have been striving to adjust
their processes towards a lean business model. Lean operations really equate to all the
results which modern enterprises are trying to obtain in today’s highly competitive
world — shorter lead times, improved quality, reduced cost, increased profit, improved
productivity and better customer service. But becoming lean is not a short or easy
journey. The following four points will give a good explanation of the importance of

Lean Operation.

2.2.1 What is Lean? Why Lean?

Lean is about eliminating waste. It may sound simple but is never easy to
achieve.

A statesman once said, “I can’t define it, but I know it when I see it.”” This is
very true if you see how Olympic athletes make their actions look simple only
after so many years of practice, focused on a single goal; the elimination of
wasteful motion.

Anyone standing at the counter of a fast food restaurant has witnessed Lean

Manufacturing. Demands begin at the cash register where upon entry of order,

16



2.2.2

an electronic signal is passed to the kitchen and production begins. There you
find the flexible cell design where all materials are stored at the point of use in
an appropriate sequence. Trained workers assemble each item using
standardized work procedures and production flows according to a standard
rhythm. Production probably ends when the burger is ready to be served to the
customer but customer satisfaction will depend on how fast the server hands the

finished goods to the customer. So this is an example of a lean manufacturing.

Elimination of Waste

What is waste? It is defined, as anything customers would not be willing to pay
for. So, we need to identify them and get rid of them so as to ensure our
customers that they are not paying for waste. During the development of the
Toyota Production System, Taiichi Ohno and Dr. Shigeo Shingo identified

seven distinct forms of waste:

a) Inventory. Traditional accountants define inventory as an asset, Lean
accountants consider it a liability. Excess inventory ties up cash and creates
waste in many forms including storage facilities, tracking, transactions,

movement, damage, and physical counting and adjustment records.

b) Delay. It is understood as the unnecessary wait time that occurs throughout
the production process. Unnecessary wait time may be caused by improper
scheduling, causing people, tools and materials not to appear in the right

place at the right time. Any kinds of delays will affect the delivery of goods.

¢) Motion. Unnecessary human motion — the ergonomics of walking, bending,
reaching, twisting, lifting, and handling, requiring two hands instead of one
— not only wastes effort, but may also cause health and safety issues. In

additional to human motion, this form of waste also includes unnecessary

17



d)

e)

g

machine motion, which causes additional maintenance, energy cost, and
machine wear and tear, leading to quality problems.

Transportation. Unnecessary movement of materials, supplies and resources
is waste. Whenever practical, materials should be received in the appropriate

quantities at the point of use.

Overproduction. This waste is produced when production makes more or
faster than the customer demands. This is usually caused by improper
demand planning, long setup times, large lot sizes or quality rejects.
Overproduction leads to consumption of extra resources, people, machines,
inventory, storage space, energy and cash tied up in these assets. Producing
earlier than necessary creates excess inventory and consumes material and

capacity that may be required by higher-priority work.

Over-processing. It is caused by performing unnecessary work due to wrong
or poorly maintained tools, improper work instructions and inadequate
training. Improperly designed information systems can cause over-
processing in the form of unnecessary transactions. When a process is
simplified, it requires less data to monitor and control. Effort to capture
production data that does not add value is wasted processing and motion.
When this information is recorded by hand and entered into a computer, the
waste is doubled. The time spent storing, managing, printing, distributing

and analyzing unnecessary information only adds to this waste.

Defects. This is the cost of poor quality that may result from faulty product
design, insufficient training, lack of standardized work methods and
instructions, improper tooling, unnecessary inspection and quality
countermeasures, and excess processing caused by repair and rework.
Defects waste includes interrupted schedules, missed due dates, uneven
production flow, inspection to catch defects, and unnecessary setup and

runtime caused by unscheduled repair and rework.

18
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These seven forms of waste serve as a set of guidelines to determine the
performance metrics and analyze the performance of the production operation

system in this research.

The System Innovation Technology

Since 2002, Panasonic Electronic Devices, triggered by a 10% decrease in
profit, had adopted an innovation plan towards a lean manufacturing and
operation. With the aim of increasing profit and sales, a thorough study with
understanding of customer request and production constraints was being carried
out. Production system was being evaluated and improved to ensure it achieved

the best productivity and throughput.

The procedures in achieving the action plan:

a) By using order analysis tool, produce and understand the characteristic of

order.

b) By comparing to production status, understand the gap between demand and

production.

c) Determine the inventory stock point and production orders that satisfy the

customer demand and cost performance.

d) Consider the order quantity, order lead-time and machine changeability,
utilize standard lot calculation tool to fix the lot size and standard inventory

quantity by part number.

e) Maximize production performance by using the model simulation; develop
the way to make the production plan based on the bottleneck process

capacity.

19



f) Fix the evaluated parameter and evaluate the result; if it is not sufficient then

improve again.

The action plan was presented in Figure 2.1.

The System Innovation
Technology

v

Analyze customer request
and production status

v

Determine the production system|
and production order way

v

Fix the lot size and WIP/FG
standard inventory quantity

v

Optimize the production plan

v

Evaluate the result and
improve continuously

Figure 2.1

2.2.4 Present vs. Future
As business expands, business strategy has evolved from the ‘push’ method to
the ‘pull” method, suggested in Figure 2.2, such that a factory should becomes a
manufacturing-cum-sales centre instead of just a manufacturing centre. This
means that factory should not concentrate only on the production but also need
to understand the sales condition so as to produce according to the market
demand.

20



It used to be factory promoting the product to the customers and attending to
them whenever they have enquiries. However, today’s customers want to select
the product themselves and look for the answer to their enquiries via the web,

integrated network or vendor-managed inventory.

‘Push’ Method *Pull” Method

Business
Expansion

CUSTOMERS’ Real time access to
EXPECTATION manufacturing
oo - — Reliable quality level process, shipping
Q — Reliable quality level Q aleliyy o

C — Lowest Cost C — Lowest Cost

D - Delivery on time with Create D — Delivery on time with
short lead time order value short lead time order 7 N
S — Services direct access

OnQ,CD,S:

to manufacture process

To differentiabe

with other competitor: Confidenc

To Create Value Aggressively for our Customer and Become Top _
Performance Manufacturer

Figure 2.2

There is also a change in customer’s expectation, which does not remain only at
reliable quality, lowest product cost and delivery-on-time with short lead-time.
In order to be different from other companies and stay competitive in the
market, it is important to provide customers with a kind of relief and
satisfaction. Direct and real-time access to the manufacturing process and
information allows customers to understand where their orders have been

processed and give them a sense of security and satisfaction.
An example of good customer service is DHL’s online tracking system.

Customer can track the location of their parcels or shipments through the web

by using some assigned reference number.
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2.3 Evaluation of Current System

In this section, we will study the then Sales and Operation system, Figure 2.3.

Customer

Sales and Process B
ISP DI D2 D3 - Planner Section

X00X 00X XK+

s A
XXX XXX XXX * Reply

Supplier
Order

EEERRRE)
DHERE[EEE 0

Purchase Section

Process A Planner Request

Section
. Production
Production Production r Plan A 4

Plan I\/ *
""" emmm _/":

4 WH,
v

WH 1 WH 3 WH 5 WH7 Finished Goods
PROCESS A PROCESS B-1 PROCESS B-2 .,
SINGAPORE BATAM (Indonesia)
Figure 2.3

In this system, it consists of the Sales section, Planner section, Purchasing section,
Supplier and the Production section. Due to the twin operations, Process A and
Process B, in Singapore and Batam respectively, there will be two planners and two
production in-charges.

Taking for example when a customer called to enquire an order:

2.3.1 Order Request and Order Reply
The Sales Representative will check the data server to see if there is stock in
Warehouse 9. If there is stock in the warehouse, he will reply to the customer
that the order can be delivered as per request. If there is no available stock in the
warehouse, he will check with another planner or production in-charge if there
is any in-process stock in the production line. After receiving information from

them, he can then reply to the customer the estimated delivery date. Some
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233

negotiations will go on if the customer cannot wait for a later delivery date.
Because customer is always right, we will always accept urgent orders by

disrupting the existing production.

Order Confirm

Once the order is confirmed, the Sales Representative will issue a production
plan to the production in-charge in Batam (Indonesia). The Process B
production in-charge will prepare for the production. If there is a lack of
material for production at Warehouse 5, he will request material from the
Process A planner to send to Batam. Process A planner will either arrange for
shipment of material to send to Batam or plan for Process A production. If there
is not enough material for Process A production, he will request material from
the Purchaser who will get it from the Supplier. On normal days, he will
purchase the type and quantity of material base on the past three months’

consumption.

Order Ready

After the production for the order has been completed, the product will be
stocked into Warehouse 9 where the production lead-time stops. Once the
product reaches Warehouse 9, the shipping in-charge will arrange for the
product to be sent to the customer as soon as possible. Most of the time, the

customer will receive their goods as per their request.

23



2.4 Identification of Significant Problems

After evaluating the current system, some problems are being identified. These

problems are mainly root causes for late delivery and poor customers’ satisfaction.

24.1

24.2

Delay Response of Delivery

Customers are annoyed to be kept waiting for delivery date enquiry. The Sales
Representative is not able to give an immediate reply to the customers because
he has to ask a few more persons in order to know the answer. Sometimes, he
also has to wait for their replies.

This problem lies with the ‘data server’ that does not contain the whole
production’s datum. The current data server only contains data for the last
process and Warehouse 9. The Sales Representative is only able to check if
there is extra stock in the warehouse and depends on other sections’ members to
help check in-process stock, hence the delay in replying to the customer on the

delivery date.

No Safety Stock Inventory

Having goods delivered on time is not enough to satisfy customers’ expectation.
Because of the constant-changing market, there is an increase trend of urgent
product request. When customers place urgent request, which is called ‘short
lean-time’ order, we must make sure that we have the products for them because
we value them and we want to provide a better customer service than our
competitors. If we cannot fulfill short lead-time orders, we will lose our
customers gradually. Hence, we have to keep a certain amount and type of

products in the warehouse.
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24.5

Lack of Material for Production

In this current system, there are cases whereby there is not enough material to
run production at both production locations. There is always a breakdown in
communications between the production and planning section. Or perhaps
nobody dares to bear the responsibility if materials were bought but no order
coming in to use them. Very often, materials are purchased or prepared upon
requests from respective sections. This tends to delay the whole process of
making the product, which is called the production lead-time.

The problem lies in no sharing of Inventory, Sales and Production data.

No Linking of Inventory, Sales and Production data

Individual section is operating according to its function and procedures. There is
no common understanding among them. The purchaser only purchases the
material when there is request from the planner. The planner only plans when
there is an order request from the Sales Representative. The production will run
production when the planner issues the planning sheet. Every section acts upon
a request which is time consuming and unproductive. Unnecessary waiting time

is a kind of waste that must be eliminated.

No Key Performance Indicator

There is no performance measurement system in the then Sales and Operation
System. Measurement system is important to gauge the progress and determine
how well or how bad the company is doing. Without this kind of measurement
system, we would not be able to know what problems we are facing and how to
improve on the problems. However, measurement systems may be different at

different sections and places; every measuring system is unique.
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After evaluating the then Sales and Operation System and identifying the embedded
problems, Figure 2.4, we formed a project team and planned a schedule to rectify the
problems and improve the Sales and Operation System. The improvements will be

detailed in the next section.

Sales and Process B Customer

Planner Section

No linkage of ISP data :
among sections 7 Delay response
of delivery

No Key Performance
Indicator

_—

No material for Data Server

production

Production
Plan No safety stock

> to respond to
No available material short L/T order
quantity - .
v Finished Goods

WH 1

PROCESS A PROCESS B-1 PROCESS B-2 Warehouse
SINGAPORE BATAM (Indonesia)

Figure 2.4
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2.5 Considerations of System Improvement
First thing first, in order to response to customers quickly, we need to expand our data
server to all the processes so that we can access to all warehouses located at both

locations.

2.5.1 Expansion of Data Server
In order to improve on the system that is the software side, some improvements
have to be done on the hardware side first.
The hardware side basically consists of:
a) The machines that are used for the production
b) The machine number structure
c) The process number structure
d) The material part number structure
e) The product part number structure
f) The customer database and number structure
g) The warehouses
h) The computers required for bar-code scanning

i) The transfer sheet printing tool (for issuing of planning sheets)

After getting ready the physical hardware side, team members from the
Information Security Department (ISD) will help to set up two data server, Data
Server A and Data Server B, in our company’s intranet for data sharing purpose.
With assigned IP address, authorized members will be able to log into the
database to look for information. ISD member will create a window interface

for users to input information to the server or search for data entry.

A new job flow is devised in individual sections for correct data entry purpose.
Starting from the planner, where planning sheet is issued. The production upon

receiving the planning sheet will ‘draw’ materials from the warehouse, which is

27



2.5.2

called ‘stock-out’. The materials are then send to the first process. At every
process, operators must scan the information before starting the production.
Information details include the material number, the quantity, the machine used,

the end-product part number and the customer number.

At every warehouse where materials or products are being kept, information
must also be keyed into the system, which is called ‘stock-in’. When the end
product is being stock-out to be delivered to customer, the system will be able to
remove the available quantity from the system. The system will also have many
records of how long, starting from the first process, it takes to complete the
production or at every process.

The data servers are ready for use after much testing and improvements, which
took about a year. One of the most important factors is the security and accuracy

of the data.

Inventory, Sales and Production (ISP) Data Sharing

After setting up the data servers, the next thing to do is to share the Inventory,
Sales and Production data among the Purchasing section, Planner section and
Production section. With the sharing of this data, respective team players will
have a better understanding on the actual condition of the market situation and
be able to make advance necessary planning to countermeasure and get ready

for future situation.
The Sales Representative will generate the latest data in the server and the other

sections’ members will be able to retrieve them from the server with their

authorized identification.
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2.54

Material Order System

Old system employs the ‘Push’ method in purchasing the material because they
use the past records or consumptions quantity as guidelines. Towards a lean
enterprise, we need to adopt the ‘Pull’ method that is to purchase only when
needed, but, and will not result time waste. Taking future ISP data and making

necessary analysis can do this.

The material order system will be able to calculate the quantity and type of
material needed for the next one month. The purchaser will use this material

order system.

Key Performance Indicator System

After implementing the necessary improvements, we need to evaluate the new
implementations to achieve better results and promote continuous
improvements. Measuring system is required to capture the result for evaluation
and tells when it must take corrective action. As mentioned earlier, every
measurement system is unique. The design of the systems must be decided by
the Sales and Operation team members as no one will know best what sort of
measurement systems are needed.

In the production and operation field, one of the key factors to measure is
‘delivery-on-time’ indicator that measures how satisfied the customers are.
There are also some other factors to consider e.g. the production lead-time, the

sales versus capacity condition, etc, which will be covered in the next section.
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2.6 Key Performance Indicators

After some discussions with the team members, some measuring indicators have been

decided upon. Some are existing indicators that need to be improved whereas some are

new measuring indicators that have to be devised. These measuring indicators are

required mainly for monthly reports, market understanding and problem catching

purposes.

2.6.1

2.6.2

Delivery-on-Time

Delivery-On-Time measures the percentage of orders that are delivered to the
customers on time and is categorized under two groups, i.e. DOT by request or
DOT by reply. The former calculates based on the date the customer expects to
receive the goods and the latter calculates based on the date the company

commits to deliver the goods to the customer.

This is an important metric because it is a gauge for customers’ satisfaction. The
higher the DOT, the greater the customers’ satisfaction. In a competive world
like today, prompt delivery is very important for a smooth function. Any delay
may result in heavy penalties, e.g. monetary compensation and bad reputation.

The three main causes for late deliveries are usually due to production, logistic

and order lead time.

Production Lead-Time

Production lead time is the time taken for the product to undergo the first
process to the last process in a production line. Usually all products have a fixed
production lead time which helps to forecast the possible delivery date when
customers enquire. For example, Product A takes 4 days, Product B takes 6

days, etc.
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2.6.3

2.6.4

Long production time may be due to:

* Old and faulty machines which require frequent repair job during production
* Long changeover time when changing model or changing lot

= Slow handling time by operators, shortage of manpower or lack of material

* Poor production planning

Production, due to any of the above, may take as long as 30 days to complete

and thus affects the DOT metric.

Order Lead-Time
Order lead time counts the days starting from the day the order is being

confirmed to the day the order is being sent to the customer.

For example, there is an order for Product A (five days production lead time)
which is confirmed today and the request date to deliver the goods is tomorrow,
in the case whereby there is no safety stock in the warehouse, it will be
considered a delay due to order lead time. This is because by the time Product A
is being produced and delivered, it would be five days after the order is being
confirmed which is four days late based on the request date to deliver. Order
lead time may be presented in terms of the number of orders or number of

product quantity. Short order lead time is a cause for poor DOT.

Plan versus Actual Production
This metric shows how much daily production has been achieved and those

productions which are unable to be carried out as plan.

Production planning is done everyday by the planner for the next day based on
the number of machines available and their capacity to produce. However, there
are chances that production might not be able to be carried out smoothly as per

planned due to ‘unforeseen circumstances’. Machine may break down, operators
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2.6.5

may be on sick leave, unexpected incidents may happen, hence actual

production differs from the planned production.

If there is a frequent dis-match between the planned and actual, then more in-

depth studies must be made to understand why it happens.

Sales versus Capacity
‘Sales’ means orders from the customers and ‘capacity’ means machine’s ability

to run production.

One of the reasons to compare these two factors is to give an accurate delivery
reply to the customers. Machine capacities for different processes in a
production line are different. Hence, in order to determine the delivery time of
the order, the guideline is to base on the process that has the lowest capacity, i.e.

the process that takes the longest time to complete.

The second reason is to compare the total production condition against the
market demand. If the market is beaming with huge orders in the next few
months, then there may be a consideration to either increase machine capacity

or machine quantity to prepare for the huge order.
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2.6.6 Work-In-Process & Inventory
WIP metric shows the quantity of products that is still in the production line
waiting to be processed whereas inventory metric shows the stock available in
the warehouse. These two metrics are important in today’s production guideline
because they are related to producing a lean function. Inventory should be kept
at a safety level so that if there is a big order or short lead-time, delivery is still
possible. This safety level is such that it tallies with the actual demand.
Conventional systems used to make their machine capacity as one of the
performance indicator, the higher the better. Hence producing too many
unwanted goods that nobody knows if anyone wants, thus incurring a big

amount of frozen asset.

2.7 Conclusions: Chapter 2
The literature review has given the background information of modern production
operation system and customer satisfaction. Through the evaluation of the system,
problems have been identified and new improvements and ideas are being proposed
and implemented. The next chapter will detail the methodology of creating the various
key performance indicators tools and the improvements on existing methods. Step-by-

step procedures in using the tools will be shown and discussed.
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CHAPTER 3
RESEARCH DESIGN AND METHODOLOGY

3.1 Introduction
The methodology employed is to review and destroy the current job flow and to make
a logically job flow and eliminate waste from the job. In order to develop the

measuring systems successfully, the following areas are covered:

a) Study and analyse the business needs in measureable goals
b) Review of the current system

¢) Conceptual design of the operation of the new system

d) Equipment requirements

e) Financial analysis of the costs and benefits including budget

f) Forms a project team including programmers, users, and support personnels

In all systems developement, data modelling is required to structure or oragnise the
large quantities of raw data. This process helps to categorise the data, group them and
show the relationship between them.

For different performance metrics, different data fields are reuqired, different data
structures are designed to describe the flow and the relationship of the data. Existing
systems have been revised and proposed with new operation flows to enhance their
features. However, due to confidentiality reason, the source code and product part
structures and details cannot be included in this dissertation. Only some

extractions will be used for explanation.
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3.2 Delivery-on-Time (DOT)

As explained in section 2.6.1, DOT is a measurement of customers’ satisfaction by
determining orders that are being delivered to the customer on time. For those that are

not being able to deliver on time, they are caused by 3 possible reasons, mainly:

a) Production Delay
b) Short Order Lead-Time
c) Logistic Delay

For example, out of 100 orders, 65 orders reached the customers on time (based on the
date requested by customers). DOT = 65%.

Out of the 35 orders that did not reach the customers on time based on request date,

—> 20 orders could not be delivered on time even based on reply date;

- 10 orders were (less than 5 days lead-time) requested by customers urgently;

—> 5 orders were delivered on time based on reply date.

This means that 20% was due to Production Delay, 10% was due to Short lead-time
and 5% was due to Logistic Delay.

With the concept given, the next step is to select the data field required for the function

followed by creating the data structure for the tool to work on.

3.2.1 Data Structure
For Delivery-On-time (DOT) measurement, the following data fields are
required:
a) Item Group
b) Item Type
¢) Part Number
d) Customer Code
e) Quantity
f) Order Lead-time
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g) Order Invoice Number

h) Request Date

1) Acceptance Date

j) Warehouse In Date
k) Reply Date

As DOT is calculated based on Request Date and Reply Date, two data tables

are required. With some selections using Tool A Interfacel , these data tables can

be downloaded from the Data Server A in text-file format saved as the file name

‘XNPSS771SIREQ010806_310806" and ‘XNPSS771SIRLY010806_310806’,

Figure 3.1. With a common understanding, the filename always indicates

whether it is by request date or by reply date, and the period of data included.

For example, in Figure 3.1, the filename (‘REQ’) suggests it is by request date
and (‘010806_310806) suggests it is for the period of August 2006.

B XNPSS771SIREQD10806, 3108056 - Notepad

Filz  Edit

RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|1C
RLC|IC

Farmat  VYiew Help
+RO1CKR33 |M-RSE| 5000| 27 |10/08/2006| IRLCE0802355|11/08,/2006]|10,/08/2006|10,/08,/2006] | L. DELAY| ~

ERQLCIPLOZS
ERQLCIPLOZS
ERQLCIPLZ1S
ERQLCIFIROS
ERQLCIPLIROS
ERQLCIPLROS
ERQLCIPLIROS
ERQLCIPLIROS
EROLCIPLROS
ERQLCIPLIROS
ERQLCIPLIROS
ERQICIPIROS
ERQLCIPLIROS
ERQLCIPLROS
ERQLCIPLIROS
ERQLCIPLIRZS
ERQICIPIRGS
ERQLCIPLIRSS
ERQLCIPLR IS
ERQLCIPLIRSS
ERQLCIPLIRSS
ERQICIPIRGS
ERCICIPIRGS

TAMACO | 800 58|14 /08/2006| IRLCE0S01834 | 16,/08/2006|18,/08,/2006|18,/08,/2008|
TAMACD | 1200 58|16,/08,/2006 | IRLCE0806867 | 18,/08,/2006 | 18,/08,/2006 | 18,/08,/2006
MTVD|1000|15|16,/08,/2006 | IRLCG0B05909| 21,/08,/2006] 23 /08,2006 23 /08,2006
MTVD|1000|26|11,/08/2006 | IRLCE0BO0BEE| 14 /08,2006 14 /08/2006|14,/08/2006
MTVD| 2500 20| 26,/07/2006 | IRLCE0712306| 28,07 ,/2006| 08/08,/2006 | 08/08/2006
MTVD| 5002007 /08,2006 | IRLCE0800753 | 08,/08,/2006 | 08,/08,/2006 | 08,/08,/2006]
PANA[15000]|38|26,/08,/2006| IRLCE0S07292 | 28,/08,/2006 | 28,/08,/2006 | 28,708,200
MNAE| 500042 | 26,/08,2006 | IRLCG0B05951 | 28,/08,/2006| 28,/08,/2006| 28,/08,/2006
MTVD|4000| 27| 26,/07./2006 | IRLCE60712306| 28,/07,/2006| 07 /08/2006| 07./08/2006
MTAIC|500| 60| 28,/08/2006 | IRLCEOS11504 | 20,/08,/2006| 20/08/2006 | 20,/08,/2006
MTATC|3500|69]28/08/2006| IRLCA0BO7EST | 25,/08,/2006] 25,/08,2006| 29,/08,200
MTVD| 2500 22| 26,/07,/2006 | TRLCE0712306| 28,07 /2006] 02 /08,2006 | 02 /0872006
MTVD| 50022 | 26,/07,/2006| TRLCE07L0692 | 28,/07,/2006 | 02,/08,/2006 | 02,/08,/2006]
BRLW|3000| 38| 24,/08,/2006| IRLC60805200| 25/08,/2006| 25,/08/2006| 25,/08/2006
BRLW|1000|30|16/08/2006| TRLCE0801563 |17,/08,/2006 |17,/08/2006|17,/08/2006
MTVD|1000|22 | 16,/08/2006 | IRLCE0B04325 | 23,/08,/2006| 23 /08,2006 23,/08/2006
MTVD| 1000 | 16| 26,/08/2006 | TRLCG0810028| 28,08/2 006 31/058/2006| 31/08/2006
MTVD|1000|15 | 22,/08/2006 | IRLCGOBOD2 59| 23 /06,2006 23 /06,2006 | 23 /08,2006
MTVD|1000| 20| 26,/08/2006 | IRLCEOB10017 | 28/08/2006| 28/08/2006| 29,/08/2006
MTVD| 800 20| 27,/07,/2006| TRLCE0713621 | 28,/07/2006 | 08,/08,/2006 | 08,/08,/2006 ]
MTVD|1000]22 |15 /08,2006 | IRLCEDBO0BE | 16,/08,/2006]16,/08,/2006|16,/08,2006
MTVD| 200 20| 26,/07,/2006| TRLCEOFL1478| 28,/07,/2006 | 08,/08,/2006 | 08,/08,/2006
MTVD | 2000]26] 31 /07,/2006| TRLCE0715000] 01 /08,2006 |14 /08/2006]14 /08,2006

Figure 3.1

Likewise in Figure 3.2, the filename suggests it is by reply date for the period of
August 2006.

'See Glossary on Tool A Interface
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B XNPSS771SIRLY010806_310806 - Notepad
File Edt Format WYiew Help

RLC|1C|+RQLCKR3Z |M-RSE| 500027 |10/08,/2006| IRLCAOS02395 |11,/08,/2006|10,/08,/2006|10/08,/2006| | L. DELAY| ~
RLC|1C|ERQLCIPLOZS | TAMACD | 800 | 58|14 ,/08,/2006| IRLCA0S0LE34 |16,/08,/2006|18,/08/2006|18,/08/2006] ||
RLC|1C|ERGLCIPLOZS | TAMACD | 1200] 58] 16,/08,/2006| IRLCEOS06867 | 18,/08,/2006 | 18/08,/2006|18,/08,/2006] | |
RLC|1C|ERGLCIPLZLS [MTVD | 100015 |16,/08/2006| IRLCEOBO5905| 21/08,/2006| 23,/08/2006| 23 /08,2006
RLC| 1< | ERGLCIPLROS | PANA|LSO00|38]26/08,/2006| IRLCE0B07292| 28/08,/2006| 28/08/2006| 28/08/2006] | |
RLC| 1< | ERGLCIPLROS |MTVD| 2500] 22| 26/07 /2006 | IRLCE0712306| 28,/07/2008|02,/08/2006| 02,/08/2008
RLC| 1< | ERGLCIPLROS [MTAIC|1000| 7| 02,/08,/2006| IRLCE0800656| 03,/08,/2008| 28/07/2006| 04 /08,2008
RLC|1C|ERQLICIPIROS |MTVD| 500]22|26/07 /2006 | IRLCEOTLO692 | 28/07,/2006| 02 /08/2006| 02 /08,2006
RLC|1C|ERQLCIPIROS |MTVD|4000( 27| 26,/07 /2006 | IRLCEOT12306| 28,/07,/2006| 07/08,/2006| 07 /08,2006
RLC|1C|ERQLCIPLIROS |MTAIC|3500|69|28/08/2006| IRLCA0E07AS7|29,/08,/2006]29/08/2006]29/08/2006] | |
RLC|1C|ERQLCIPLIROS [MTAIC| 50069 28/08,/2006| IRLCEGOS11504 | 29/08/2006| 29/058,/2006| 29/058/2006
RLC|1C|ERQLCIPLROS [MTVD| 2500| 20| 26,/07 /2006 | IRLCAOTL2306| 28/07 /2006 | 08/08,/2006| 08/08/2006
RLC|1C|ERQLCIPLIROS [MTVD| 500 | 20| 07,/08,/2006 | IRLCAOS00753 | 08,/08,/2006| 08,/08,/2006| 08,/08,/2006
RLC|1C|ERGLCIPLROS [MTVD|1000| 26|11 /08,2006 | IRLCEOBO0SE6 |14 /08,2006 |14 /08,2006 |14 /08,2006
RLC|1C|ERGLCIPLROS |BRLW|1000| 30| 16,/08/2006| IRLCEOBOLEE3 |17/08,2006 |17 /08,2006 |17 /08,2006
RLC|1C|ERGLCIPLROS |BRLW| 3000 | 38| 24 /08,2006 | IRLCEDB0O5200| 25/08,2006 | 25/08,/2006| 25,/08,/2006
RLC| 1< | ERGLCIPLROS |MNAE| 5000(42 ]| 26/08,/2006| IRLCE0805951 | 28/08,/2008| 28/08/2006| 28/08/2008
RLC| 1< | ERQLCIPLROS |MNAE|1000| 7] 24 /07 /2006 IRLCE07L2256] 25/07,/2006]| 24 /07 /2006| 04 /08,/2006|
RLC|1C|ERQLICIPIRZS |[MTVD|1000] 22 |16/08/2006| IRLCE0B04325| 23,/08,/2006| 23,/08,/2006| 23/08,,2006] | |
RLC|1C|ERQLICIPIRSS |MTVD|1000] 22 |15,/08,/2006]| IRLCE0B00894 |16,/08,/2006|16/08,2006|16,/08,/2006] | |
RLC|1C|ERQLICIPIRSS |MTVD| 800| 20|27 /07 /2006 | IRLCE0713621| 28/07/2006| 08,/08/2006| 08/08/2006
RLC|1C|EROICIPIRSS|MTVD| 200(20(26/07 /2006 | TRLCEO0TIIATE| 28/07/2006| 03 -08/2006] 080820061

Figure 3.2

This text-file data will then be transferred to the tables in the Microsoft Access
Database using the functions created. Always download the text-file DOT data

from the server before using the Microsoft Access Database.

3.2.2 User Interface
Microsoft Access Database serves as a user interface to transfer datum into the
tables, manipulate the large volume of raw data and conveniently present the
results in graphical or table format. Visual Basic Application is used to program

the tool.
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First, there is a main menu as shown in Figure 3.3:

5| Delivery-on-Time

Delivery-on-Time (DOT)

take DOT Summary |

Cancel

Figure 3.3

When the ‘Load DOT Data’ button is pushed, input the year and month of the

data which is required as shown in Figure 3.4:

B DOT_GetDOTData : Form

Year Maonth of DOT DATA 200608

(Y hdb) Execute

Cancel

Figure 3.4

For example, to transfer the year 2006 August data into the Microsoft Access
Database, input 200608 and push ‘Execute’ button. Click ‘Yes’ to confirm

execution of reading by request date data, Figure 3.5.
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&8 DOT_GetDOTData : Form

Year Month of DOT DATA 200608
P

Cancel |

Microsoft Access

Read Request Data Execute 7

Es Mo

Figure 3.5

A window will be opened to allow user to select the required period’s text file

data, Figure 3.6. Click ‘Open’ to start transferring.

Order Data Import
Lok in: I@Dnt j L eF E-

E] ®npss771sifeq10605_300605
xnpss771siReq010705_310705

Iy Recent
Documents

j *npss771siReq10905_300905

&

- j Hnpss771sireq011005_311003
Desktap | Yrpss77Lsireq0l1105_301105
j *npss771sifhy010605_300605
j ¥npss771siRly010705_310705
j %npss771sily010805_310505
j XMPS57715IRLY010806_310806
j *npss771sifhy010905_300905
j ¥npss7TLsitly011005_311005
j “npss771siy011105_301105

ty Documents

&

Iy Computer

&

My Network — File name: IXNPSS??TS\HEQM (0806_310308 j Open I
El

Places
Flesof ype:  |[TEXT FILE]

Figure 3.6
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Data from the text file will be copied and inputted cell-by-cell into the table.
After transferring the data by request, repeat the steps for transferring of the data

by reply date, Figure 3.7 and Figure 3.8.

8 DOT_GetDOTData : Form

“ear Manth of DOT DATA IEDDEDB

(M)

Cancel |

Microsoft Access

Read Reply Data Execute ?

Yes Mo

Figure 3.7

Order Data Import

Laok in: I&}Dnt d & £k EE-

E] #Npss? 7 1siReq0l 0605 300605

B

My Recent
Docurnents

\\':. a:r 1}
|, & g
o
4

E] ®npss? 7 1siReq0l0705_310705
Ej ¥npss771sireq010805_310805
@ AMPSSF71SIREQOI0806_310306
E] ®Npss? 7 1siReq010905_30090%
Ej ¥npss771sireq011005_311005
E] #npss771sireqd11105_301105
E] %Npss771siRIy010605_300605
r:éj xnpss771siRly010705_310705
Eij Snpss7TLsiry010805_310505
5] 2 3

giibocinens IRLYOL i &
& E] #npss771siRly010905_300905
g’ f:éj ZnpssTTLsiry011005_311005
My Computsr E] Enpss7FLsivhy011105_301105
MyPI;Jetwork File: name: IXNPSS?N SIRLYDT 0806_310806 LI Open I
aces
Files of type: |[TE><T FILE] | Cancel I
4 |
Figure 3.8

When the transferring of data has been completed as shown in Figure 3.9, click

‘OK’ and ‘Cancel’ to exit to the Main Menu.
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5 DOT_GetDOTData : Form

Year Month of DOT DATA  |200608
oo

Microsoft Access |z|

Data Upload Complete!!

Figure 3.9

From the ‘Objects’ under the ‘Tables’, check for the two tables have been

created as shown in Figure 3.10.

&2 KP|_system : Datahase (Access 2000 file format)

Chiects Hame | e, | Modified | Created | Type 4]
| B Tabes 100TDataREq200608 10(26/2006 341:59 AM 10/26/2006 34159 4M  Table
M 1DOTDataRIy200608 10/26/2006 2:43:37 AM 10/26/2006 24337 AM  Table
Groups \d
Figure 3.10

The names of the new tables are created based on ‘REQ’ or ‘RLY’ and the

inputted ‘YYYYMM'’ as confirmed during the previous process.

For data calculation, on the Main Menu, click ‘Make DOT Summary’ button. A

window as shown in Figure 3.11 will be opened.
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B DOT_MakeDOTSummary : Form

Year Monkh of DOT DATA IZDDSUBI DOT Summary |
(YN
CANCEL |
Figure 3.11

Likewise, input the year and date of the data to be calculated e.g. “200608’.
Based on the input year and date, the program will use the particular table saved

in the database for calculation.

Click ‘DOT Summary’ and ‘Yes’ to confirm data calculation, Figure 3.12.

& DOT_MakeDOTSummary : Form

‘ear Month of DOT DATA IZUUE.US DOT Summary

IR aiul

GANGEL |

Microsoft Access

DOT Analysis Execute ?

es Mo |

Figure 3.12
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The results will be generated in table format as shown in Figure 3.13.

E 1D0TDetailSammary

5915 32620480
3001 19644700
548 4294530
326 1451600
1139 7237600
OTHERS

1 DOT NG REPLY : Select Query =](E3

GRAND ITEM | ITEM TYPE| PatMO | CUSTOMER|ORDER QTY| ORDER L/T | INVOICE CODE| WWHS AVALIAELE DATE | ACCEP -
+RG20J20: M-REE 42/ IRLNGOB0B0S1  2006/08,24 200608
+RG20.J20: M-REE 42/ IRLNBOS0S336 | 2006/05/24 200608
+RG20J22: M-REE 27| IRLNBOS04675 | 2006/08/12 200608
ERG20J18: HKCWMUE 18/ IRLME0S10232 | 2006/08/24 200608
ERG20U18: HKCWMIUF 26/ IRLNBOS01792 | 20060807 200608
ERG20J18: MMWE 20/ IRLNG0301608 | 2006/09/05 200740

+RG20J15: M-REE 158/ IRLME0E12956 | 2006/05/30
+RG20J20: W-REB 42/ IRLNGOB0A091 | 2006/00/24
+RG20J20: M-REB 42/ IRLNBOB0G336 | 2006/05/24
+RG20J22: M-REE 27 IRLWBO0B04675 | 2006/05/12
ERG20J18: HKCM/MUF 26/ IRLNB0B01792 | 2006/03/07
ERG2D18: HKCMMUF 18/ IRLME0E10232 | 2006/05/24
ERG2DJ18: HKCMWMUF 7/ IRLMA0G13422 | 2006/05/30
ERG2D18: MWE 20/ IRLKB0S01608 | 2006/09/05
ERG2D118: MWE 14/ IRLMNBE0B03956 | 2008/05/10
ERG20J18: HKCM/MUF 14/ IRLMBE0B09717 | 2006/08/23
ERG2D18: HKCMMUF 6 IRLME030S716 | 2006105723
ERG2DJ18: HKCMMUF 14/ IRLMEOB04248 | 20060810

Record: W ([ 5 v (Mo dies < '

Figure 3.13
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3.2.3 Result Generation
3 tables are generated.

a) Overall DOT summary table, Figure 3.14.

B 1DOTDeta a
Group || CONTENTS CNT CMT Ratio

REQILEST I TTL 505 100.0%
REQILEST |{ 0K 3901 66.0%
REQUEST [ 5L4T 549 23K
REQILUEST [ LDELAY 326 554
REGILEST I P.DELAY 1129 19.3%
REGQILUEST [ OTHERS ] 0.0%
# |REGILUEST © TTL 72 100.0%
REGILEST |~ QK a0 G2.4%
REQUEST -~ 5L4T 10 129%
REQILUEST |~ LDELAY 1 14%
REGQILUEST " P.DELAY 11 15.3%
REGILEST ~OTHERS 1] 0.0%
REGQILEST ° TTL g1 100.0%
REQILEST |~ QK 35 G2.6%
REQUEST ~ 5.LAT 1 20%
REGQUEST ~ LDELAY 2 9%
REGILEST " P.DELAY 13 255%
REQILEST " OTHERS 1] 0.0%
REPLY JTTL G023 100.0%
REPLY L 0K 4652 TN
REPLY CELT 158 26%
REPLY J LDELAY 209 5.0%
REPLY JP.DELAY 914 15.2%
REPLY {OTHERS 1] 0.0%
REPLY TTTL aa 100.0%
REPLY 0K 73 90.7%
REPLY TELT 2 235
REPLY " LDELAY 1 1.2%
REPLY " P.DELAY ] 5.8%
REPLY " OTHERS 1] 0.0%
REPLY TTTL a0 100.0%
REPLY 0K a9 720%
REPLY TELT 1] 0.0%
REPLY " LDELAY 2 40%
REPLY " PDELAY ] 150%
REPLY " OTHERS 1] 0.0%
* i 0L0%

Record: 14 | 4 7 k| M pE|cf 36

Figure 3.14

» ‘TTL’ means total number of records.

» ‘OK’ means number of records that are delivered before or on the day of
request date i.e. ‘Acceptance Date’ < OR = ‘Request Date’.

» ‘S L/T’ means short lead-time i.e. the order lead-time (‘Order L/T’) is
less than 5 days.

» ‘L. Delay’ means logistic delay i.e. usually due to shipping delay.

» ‘P. Delay’ means production delay i.e. the product reaches the

warehouse (“WHS Available Date’) later than the ‘Reply Date’.
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» ‘Others’ may be due to causes other than the above, which is very

seldom.

Figure 3.15 and Figure 3.16 shows the data of the above explanation.

| 1D0TPataTemp_REQUEST200608 : Table

ORDER| ORDER LT | WWHa AVALIABLE DATE | ACCEPTANCE DATE| REQUEST DATE | REPLY DATE| LT STATUS | OUT STATUS
-2/ 2007107268 200710426 2008/08/21 20060945 P DELAY
-5 2007107268 200710426 200B/05/28 20060949 P.DELAY
27200710726 200710426 2008/05/31 2006/08/31 P.DELAY
10 200710726 2007110426 2006/05/26 200609105 P DELAY
-1/ 200710726 200710426 2006/08/31 2006/09/22 P.DELAY

42007107268 200710426 2006/05/22 2006/09/08 P.DELAY
-5/ 200710726 2007410426 2008/05/26 200809419 P.DELAY
-5 200710726 200710426 2008/08/24 20060942 P DELAY
0200710726 200710426 200B/0817 20060908 P.DELAY
4200710726 200710426 200B8/08/22 2006/08/25 P.DELAY
0/2007/10726 200710426 2006/08/17 2006/09/08 P.DELAY
16 200710728 200710426 2006/05/25 2006/09/08 P.DELAY
26 2007410726 2007410426 2008/05/430 2008105430 P.DELAY
20/ 2007410726 200710426 2008/08/25 20060945 P DELAY
13 200710728 200710426 200B/058/18 20060945 P.DELAY

Record: 14 1 _# |l k] of 6038

Figure 3.15

B 1DOTDataTemp_REPLY 200608 : Table

ORDER QTY | ORDER LT | WwHS AVALIAELE DATE | ACCEPTANCE DATE [ REQUEST DATE | REPLY DATE| LT STATUS | OUT STATUS

| 2000 42| 2006/08/26 2006/08/28 2006/05/28 2006/08/28

2200 42| 2006/08/26 200B/08/28 200B/05/28 2006/08/28
| 30000 0 2006/08/24 2006/08/25 200B/05/22 2006/08/25 S.LT
| 3500 40/ 2006/08/26 2006/08/30 200B/05/24 2006/00/24 P.DELAY
| 40000 1/ 2006/08/24 2006/08/25 2006/08:23 2006/08725 5.LT
| 2000 31| 2006/08/24 2006/08/25 2006/08/24 2006/08/24 L.DELAY
] 15700 38| 2006/08/26 2006/08/28 2006/08/28 2006/08/28
] 33400 -10) 2006/08/24 200B/08/25 200B/05/08 2006/08/22 S.LT P.DELAY
| 6000 57| 2006/08/24 2006/08/01 200B/05/25 2006/08/25 L.DELAY
| 9000 2B/ 2006/08/29 2006/08/31 200B/08/25 2006/08/25 P.DELAY
| 1000 14 20060824 2006/08/25 2006/08/08 2006/08A18 F.DELAY
| 2000 1/ 2006/08/24 2006/08/25 200607 /26 2006/0818 5.LT P.DELAY
] 1000 18 2006/08:24 2006/08/25 2006/08/16 2006/08/18 P.DELAY
] 10000 14 2006/08/24 200B/08/25 200B/05/16 2006/08/25
| G000 14 2006/08/24 2006/08/25 20068/05/16 2006/08/25
| 13000 14 2006/008/24 2006/08/25 2006/0816 2006/08/25
| 5000 14 20060824 2006/08/25 2006/08/16 2006/08/25
| 2000 28| 2006/08/28 200710726 2006/08/25 2006/08/25 P.DELAY
] 2000 B 2006/08:24 2006/08/29 2006/08/03 2006/08/18 P.DELAY
] 2000 36| 2006/08/24 200B/08/25 200B/05/24 2006/08/24 L.DELAY
| 1000 25| 2006/08/24 2006/08/25 20068/05/16 2006/08/28

NN "0l ~nnenana AN NR S ANNEEAR ANNENE 7 o nElay
Record: Ll_l 1 M of 5159

Figure 3.16

b) DOT ‘Not Good’ condition by request date, Figure 3.17
¢) DOT ‘Not Good’ condition by reply date, Figure 3.18
These tables simply filter out all not good records that are due to

‘Production Delay’.
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+ DOT NG REQUEST ; Select Query CEX

»Ro-I 2000 15 IF 2006/08/30 2008408/31 2006/08/25 2006/02/08 P.DELAY e
R2-h 8600 42 |F 2008/05/24 20080825 2006/08/15 2006/08/14 P.DELAY
R2-h 500 42 |F 2006/05/24 2006/05/25 2006/08/15 2006/08/15 P.DELAY
R20-h 1100 27 |F 200808412 20080814 2006/0840 2006/08/10 P.DELAY
R2IEE 1000 28 IF 20060807 20060508 200608/02 2006/08/02 P.DELAY
R2EE 1000 18 IF 20060824 20060825 2006/08/16 2006/08/18 P.DELAY
R2EE 3000 7 IF 2006/05/30 2008/08/31 2006/08417 2006/08/31 P.DELAY
R2IEN 14000 20 |F 20080905 20071026 2006/08/28 2006/08/30 P.DELAY
RZIEN 2000 14 IF 2006/08/10 20080811 20060801 2006/08/08 P.DELAY
R2IEE 1000 14 |F 2006/05/23 2006/05:24 2006/08/16 2006/08/25 P.DELAY
R2EE 12000 G IF 2006/08/23 20050824 2006/08/08 2006/08/25 P.DELAY
R2EE 5000 14 |F 2006/08/10 2008408/11 2006/08402 2006/08/11 P.DELAY
R2IEE 2000 14 IF 2008/05/28 2006/005/29 2006/08/16 2006/08/25 P.DELAY
R2IEE 2000 100 IF 2006/05/21 20060522 2006/08/05 2006/08/15 P.DELAY
R2EE 10000 14 |F 2006/03/24 20080825 2006/08416 2006/08/25 P.DELAY
R2AEE 2000 10/ IF 2006/08/21 2008/08/22 2006/08408 2006/08/18 P.DELAY
R2EE 8000 14 |F 20060824 20080825 2006/08/16 2006/08/25 P.DELAY

Figure 3.17

DOT NG REPLY : Select Query =1

G| c|oRDER aTY | ORDER LT [I WHS AVALIABLE DATE| ACCEPTANCE DATE|REQUEST DATE [REPLY DATE| LT STATUS | OUT STATUS [R0 «|
NFEED 5600 42/ T 200608724 200608725 2006108115 2006108715 P.OELAY o

R 24M 500 42/ IF 20080624 2006/08/25 200610845 200610515 P.DELAY

R Z4M 100 27| IF 20060612 200605414 200608410 2006/05/10 P.DELAY

R2EH 1000 18/ IF 200610824 200608125 2006108116 2006/08/18 P.DELAY

R2EH 1000 26/ IF 200806407 200605/08 20060802 200G/05/2 P.DELAY

R2EM 14000 20/ FF 2006/09/05 200710126 200608128 200605130 P.DELAY

R2EM 2000 7 IF 200806410 200610811 2006107125 200G/05/05 P.DELAY

R2EM 2000 14| IF 2006108410 20060811 2006/08/01 2006/03/05 P.OELAY

R2EH 2000 10/ IF 20050821 200608122 2006/09/08 2006/05/18 P.DELAY

R2EH 2000 10 IF 200608/21 2006/05/22 20060808 200G/05/15 P.DELAY

R2EH 8000 28/ IF 200606410 20060811 2006082 2006062 P.DELAY

R2EH 1000 18 IF 200608/21 200605/22 20060846 200G/05/15 P.DELAY

R2EH 7000 21/ FF 200508410 20060811 2006/08/02 2006/03/02 P.OELAY

R2EH 2000 14/ IF 20060825 2006/05/28 20060845 2006105125 P.DELAY

R2EM 5000 50/ IF 20080605 20060807 20060804 200G/504 P.DELAY

R2EM 12000 47| IF 200806105 20060807 200608/01 2005081 P.DELAY

R2EM 5000 50/IF 200806410 200610811 20060804 200G/0504 P.DELAY

Figure 3.18

3.3 Production Lead-Time

It counts from the day the order is confirmed to the day when the product reaches the

warehouse.

When an order is confirmed, the planner will send a planning sheet to the production.
The production will then draw material from the warehouse to start production at the
first process. The production stops at the point where the finished product is stocked

into the warehouse.

At the issuing of the planning sheet, the system will record the start date of the

production. When material is drawn out for production, the system also captures this
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date. At the end of every process, the operator has to bar-code scanned the item of
which the process number, machine number, quantity, operation shift, etc is registered

into the system.

Hence the system is always active and real-time.
For this particular product group, the overall production lead-time is 5 working days.

This estimation aids in the replying of customer regarding delivery date.

3.3.1 Data Structure
For production lead-time calculation, the following data fields are required:
a) Lot Number
b) Part Number
c¢) Item Group
d) Machine Number
e) Process Number
f) Production Start Date
g) Process End Date
h) Issue Quantity
1) Good Quantity
J) Operation Shift
k) Item Type

Two data tables, in text file format, containing production data and warehouse
data are automatically generated in the server. The filename starts with
‘Moltime’ and ‘MOpostat’ for production data and warehouse data respectively,

Figure 3.19 and Figure 3.20.
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B MOItime200608 - Notepad =15
File Edt Format View Help

[0S661N2L | +Rx1252GR10T|125] 00000000|14R | 06,02 /2006 08/03,/2006|30000| 7309 | A 08/03,/2006]|131640]
0566PHSL | ERX125ZFREB| 125 00000000 |14R| 06,27 /2006] 08/28,/2006| 5000|4080|A| 08/28/2006|103814 |
0566PHSL | ERX125ZFREB|125| 8| 160|06/27 /2006] 08,28,/2006] 5000|4080|A| 08/28,/2006| 104134 |

0566PHSL | ERX125ZFREB|125| 8] 150 | 06/27 /2006] 08,28,/2006] 5000|3860| A| 08/28,/2006| 104345 |
0566PHSL | ERX125ZFREB|125]19|200| 06/27/2006|08/28/2006|5000]3795| A| 08/28/2006|104617|
036EPHIL | ERXL25ZFRAB|125| 1251|205 |06/27/2006| 08,/28/2006| 5000| 3700| 4| 08/28,/2006] 104705
0566PHSL | ERX125ZFREB|125]|125]220] 06,/27,/2006] 0B/28/2006] 5000|3700 A 08/28/2006]104515|
0S66PLOT | ERX35ZFR33H| 35]00000000]14R | 06/26/2006] 08/01,/2006]3000|1570] 4| 08/01/2006|132640]
0S68PLOT | ERX35ZFR33H| 35| M|190]06,/26,/2006| 0B/02,/2006| 3000|1548 | A| 08/02,/2006|104616]

036EPLO7 ERX}SZFRE}H}ES}8|ZOQIOG{ZG/ZOOG\08[03/2006|3090\14@3|C|(?8[03/2006|23(|)50|

[[E3

Figure 3.19

I MOpostat 200608 - Notepad FEX
Fle Edt Format View Help

[1566PHSL | ERXL25ZFRER| 125|125 07,/07/2006 | 08,/28,/2006| 06,27 /2006| 220| 5000|3700 | A| 08/28/2006] 104515 | -
(S6EPLOT | ERX3SZFR33H| 35| 35| 07,/06/2006| 08,/03/2006 | 06,/26,2006| 220| 3000|1400| A| 08/03 /2006| 110213 | =
0S66EVD74 | ERXLSZGRI0E|15|15| 07/09/2006| 08/10/2006 | 06,/29,2006 220| 21000| 18000| A| 08,/10,/2006 51334 |
(S6EWETD|ERGLF1S104E |1F |1F| 07/11/2006| 08/02/2006 | 07,/01/2006| 220|42000| 28000| A| 08/02,/2006| 5410]

(0SGEWD3E| ERGIVISLOLE | 3v| 3F| 07,/10/2006| 08/26/2006 | 06,/30,2006| 220|10000|9500| A| 08 /26,2006 34403 |
(SBEWF 58| ERX3SZFR3GH| 35| 35| 07/11/2006| 08/03/2006 | 07,/01,/2006| 220| 5000| 2800| A| 08,/03 /2006| 110140

05671603 | ERX25ZGR10E | 25| 25| 07/12,/2006]| 08/02/2006 | 07,/02/2006| 220|10010] 10000| 4| 08,02 /2006 53052 |
(05673080 |+RGL25GLO0V|125[125| 07,/15,/2006| 08/07,/2006| 07/05,/2006] 220|30000 | 24000 | 4| 08,/07/2006] 94839]
(5673E07 | ERXL252FRER (125|125 | 07/16,/2006| 08/29,/2006| 07 /06/2006| 220| 2200014100 | A| 08,/29/2006 | 220423 |
0S674F13 | ERGLFISLO4E|1F | 1F| 07,17 /2006 08/00 /2006 |07,/07 /2006 220] 25000| 23000 | 08,/01,/2006 123610 |
05674G84 | +RG3516830|35| 35| 07,/15/2006| 08/04 /2006 07,/05,/2006] 220| 7000|3300 | A| 08,/04,/2006] 2235

Figure 3.20

These text-file data will then be transferred to the tables in the Microsoft Access

Database using the functions created.

3.3.2 User Interface
Microsoft Access Database serves as a user interface to download text file data
from the Data Server to the computer, transfer the data into the tables,
manipulate the large volume of raw data and conveniently present the results in
graphical or table format. Visual Basic Application is used to program the tool.

First, there is a main menu as shown in Figure 3.21:
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B Production Lead Time Z E| [gl

Production Lead Time

iLoad Production Data’ Calculate Production LT |

Cancel

Figure 3.21

Click ‘Load Production Data’ to select the data (Production OR Warehouse) to

be downloaded from the Data Server as shown in Figure 3.22.

B Read Text Data
READ DATA

X

DATA FILE NAME [ltime.txt

INPUT DATA SELECTION [~ Data Format dd/mmdneed
* PROGESS DATA ( ltimetxt )
€ WAHIN DATA  { postattxt )

GET TPCS DATA SELECT FILE |

CAMNGEL

Figure 3.22

Click ‘Get TPCS Data’ and input the year and month of the data required as

shown in Figure 3.23.
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B GetTpcsData : Form

Yfear Manth of TPCS DATA IZDDSID

(Y'Y YMB)

CANGEL |

Figure 3.23

For example, key in ‘200608’ to get data for August 2006.
Click ‘Get TPCS Data’ again and confirm execution by clicking ‘Yes’, Figure
3.24.

8| GetTpcsData : Form

Year Manth of TPCS DATA I200610
GET TPCS DATA

(YR

CANCEL |

Microsoft Access

Execute 7

fes

Figure 3.24

The text data is downloaded using the ‘File Transfer Protocol’, Figure 3.25, and

saved in the same directory as the Microsoft Access Database.
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B0 E G

B

(=i Connected to 137.40.71.38.

piaflllo 2 PEDSGFTPSRU Microsoft FIP Service (Uersion 5.@).
User (137.48.71.38:{noned>:

331 Password required for CPECFIP.

[MInteractive mode OFFf .

ftp> ascii
@208 Type set to A.

ftp> lcd “T:=\MIED E-Office~Shared Folder~CHUAPL_tpcs~TPCS ANAL U5 MOR - 2311@5"
R Loggi.lcalg.rectm-y now T:“\MIED E-0ffice~Shared Folder~CHUAPL_tpcs~TPCE ANAL U5 MOR
[Wftp> get MOFinalZ2BB686 .txt MOpostat2BB6B6 . txt

288 PORT command successful.
158 Opening ASCII mode data connection for MOFinal2BB6H6.txt{583498 hytes).

226 Transfer complete.
M tp: 583490 bytes received in B.92Seconds 632.85Kbytesssec.

ftp> get MOProcess200686 .txt MOltime2BB686 . txt

288 PORT command successful.

158 Opening ASCII mode data connection for MOProcess200606 . txt{(4187896 bytes).

Figure 3.25

After downloading the production data, check ‘W/H IN DATA’ selection and

repeat the steps for downloading of warehouse data, Figure 3.26.

5| Read Text Data
READ DATA

DATA FILE NAME [Itime.tt

INPUT DATA SELECTION [~ Data Format {dd/mmseyyyd

" PROGESS DATA { timetxt )
@ WHINDATA  {postattxt )

GET TRGS DATA SELECT FILE | REGISTER | GANCEL

Figure 3.26

When the downloading has been completed, click ‘Select File’ button and open

the data file to be transferred to the database as shown in Figure 3.27.
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My Recent
Documents

Desktop

ty Documents

&

iy CompLter

&

Iy Metvaork,
Flaces

Order Data Import

Lok ir: |E} Prod LT

[£] Moltimez0ns0a
[£] MOltimez0n509
[£] MOltimez00510
[£] Moltimez00511
[£] Moltimezons12
[£] Moltimeznne01
[£] moltimez00s02
[£] MOltimez00603
[£] Moltimez0ne04
[£] MOltimez00605
[Z] Moltmez00606
[£] Moltimez00607

[£] MOpostatzonsna
[£] MOpostatzons0e

[£] Mopostatzonsio
[£] Mopostatzons11
[£] Mopastatzo0512
[£] Mopostatzon601
[£] Mopostatzonanz
[£] Mopostatzonana
[£] Mopastatzo0604
[£] Mopostatzonans
[£] Mopostatzonans
[£] MopostatzonanT
[£] MOpostatz0060a

File rame:

|MOltime200808

Files of type:

| [TEXT FILE]

Figure 3.27

B Read Text Data

READ DATA

@ PROGESS DATA { Rimetxt )

INPUT DATA SELECTION
’7(" W/H IN DATA

j Open I
j Cancel |

DATA FILE NAME |D¥Cncna¥PF‘2 Project¥Prod LT¥MOltime200608 txt

{ postattxt 3

GET TPCS DATA

SELECT FILE I REGISTER I

I~ Data Format (dd/mmdwynd

CGAMCEL

Microsoft Access

Save CK?

Ves

Mo

Figure 3.28

After registering the data file as shown in Figure 3.28, click ‘Register’ to
transfer data from the text file to the ‘Production Master’ table in the database

and ‘Yes’ to confirm execution.
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When completed, click ‘OK’ and repeat the steps to transfer warehouse data to

the ‘Warehouse Master’ in the database, Figure 3.29.

B Read Text Data
READ DATA

’7(3' Wi/ H IN DATA

DATA FILE NAME |D:¥Oocoa¥PP2 Praject¥Prod LT¥MOpostat200608 1t

INPUT DATA SELECTION
" PROCESS DATA { time.txt )
{ postattxt )

I~ Data Format dd/mm/yyyy)

GET TPCS DATA

GANGEL

SELECT FILE | REGISTER I

Microsoft Access \z‘

COMPLETED

Figure 3.29

Click ‘Cancel’ to return to the Main Menu.

Click ‘Calculate Production LT’ to go to the calculation menu, Figure 3.30.

B ProdLT : Form

SIZE 25 -

fEAR.

MOMTH D&y

TERM SELECTION I
o DAY
 MONTH

EAR:

HOLIDAY
& INCLUDE
" EMCLUDE

2006 ;l IS d |25 d

MOHTH DAY

" TERM I

Wi

Cal Proc. LT Toble

2005 ;l |1 d |1 d

PRODUCTION LT - TOTAL

Wiew all

Make Table PN

Wiew LT>10 PN

CAMNGEL |

Record: I4| 4 ” 1]k |>I|H&| of 1

Figure 3.30

53



3.3.3

In order to calculate the production lead-time, some selections need to be

completed:

a) Product Group

b) Term Selection, i.e. data for a one day, one month or for a specified period.

c) Holidays included or excluded, i.e. to consider working or non-working
days only.

When the selections have completed, click ‘Cal. Proc. LT’ button to generate

the calculation. When the calculation has been completed, click ‘View Graph’

to display the result.

To view the products that has lead-time more than 10 days, click ‘Make Table’
and ‘View LT>10 PN’.

More details on the results will be presented in 3.3.3 Result Generation.

Result Generation

Figure 3.31 shows the ‘Production Master’ Table named ‘PROC’ where all the
production data, including all different product groups, will be added. The data
fields have been identified in 3.3.2 Data Structure.

& PROC : Table =1E3

PSLD ACTDAY ISSUEQTY|GOODATY |USERCODE| SHIFT
0E 30022 9/5/2005  9/16/2005 5:25:20 AM
00E 33022 952005  9/16/2005 3:29:44 AM
00E 33020 952005  9/13/2005 8:24:32 AM
0E 3220 952005  9/13/2005 8:24:11 AM
0E3S 19 952005 941202005 2:52:51 AM
0E3S 16 952005  9/92005 1:37:45 AM
QE 3814 952005 9/5/2005 11:39:47 PM
QE 3814 952005 9/50005 11:43:22 PM
0E32:15 9552005  9/6/2005 4:23:04 PM
00E 33022 952005  9/14/2005 4:47:58 PM
00E 33020 952005  9/13/2005 5:32:50 PM
0E 3220 952005  9/13/2005 5:32:20 PM
0E 3519 952005 9/11/2005 1:24:16 PM
0E3S 16 952005  9/92005 1:36:33 AM
0E32:15 9552005  9/6/2005 4:20:11 PM
0E 3814 952005  9/5/005 11:47:36 PM
0E 30013 9/5/2005  9/5/2005 3:31:14 PM
0E32:15 9/52005  9/6/2005 4:21:23 PM

Record: |4 1k | M (kK| of 448590

@
<

-

FE O EORFEEERFOOQOOOOEE
O Gy G Gy Gr Gy Gy Gy RN MM

Figure 3.31
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Every record is a transaction on the completion of one process.

Hence, for every product lot, the production lead-time will be from the date of
withdrawing the material to the date of last process.

Based on the selection made at the calculation menu, the required data will be

filtered out from the ‘Production Master’ Table.

For example, if the term selection is August 2006, all the data at the last process
with end date, i.e. ‘ACTDAY’, of 1* August 2006 to 31* August 2006 will be

filtered out as shown in Figure 3.32.

& 25G : Table (=13
FSLD ACTDAY ISSUEQTY | GOODATY
0+ 2 7272006 54142005 7:05:51 A 18000 17500
0: E 2. 7/31/2006 5/1/2005 7:06:53 AM 18000 17000
0: E 2. 7/28/2006  5/1/2005 7:07:03 AM 18000 17000
0+ 2 72702008 8/1/2006 7.08:04 AM 18000 17000
0 E 2 FEE/2006 8152008 7:05:24 AM 18000 17000
i E 2 7/29/2006  5/1/2005 7:08:05 Ah 5000 500
0 E 2 73102008 8412005 7:10:55 Al 18000 18000
0+ 2 7272008 8412005 7:11:15 Al 18000 16500
0+ 2 73102006 84142005 7:11:36 A 18000 17500
0 E 2 7A42006  B/1/2005 9:11:58 A 15000 13900
0f + 2 7/28/2006 571/2006 10:08:45 AM 000 5000
0: E 2. 7/30/2006 5A1/2006 10:08:57 AM 18000 18000
0 E 2. 7/29/2008 £/1/2006 10:09:08 AM 18000 17600
0iE 2 7/29/2006) B/1/2006 10:09:29 AM 12000 11600
i E 2 7/29/2006  5A1 /2006 10:20:40 Ak 15000 13400
0 E 2 703102008 BA1/2006 10:30:21 AM 18000 18000
0+ 2 7/28/2006 5A1/2006 10:30:32 Al 12000 11500
0 E 2 7282006 5A1/2006 10:30:54 AM 18000 17000
0 E 2 732006 BA1/2006 11:10:55 AM 9130 BOOOAN
Record: 14 [ 1 _» I »1 ek of 3185

Figure 3.32

Then a calculation will be generated to determine the lead-time of the
production for each product lot. As shown in Figure 3.33, ‘PSLD’ is the date
where the material is being withdrawn from the warehouse and ‘LT’ is the lead-

time of production.
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B 25G_LT : Table

PSLD

ACTDAY ISSUEQTY

Record:

812008 11:41:49 AM
9/1,/2008 11:35:05 AM
/12008 11:35:44 AM
8/1/2006 11:40:17 AM
8/1,/2006 11:40:55 AM
8412008 11:27:28 AM
/12008 11:28:32 AM
8/1/2006 11:43:03 AM
84272006 4:30:55 PM
84272006 4:29:30 PM
8/3/2008 12:12:15 PM
/32008 12:12:14 PM
8/3/2006 12:12:45 PM
8/3/2006 12:40:44 PM
8/45/2006 1:03:1% PM
0/3/2008 12:41:40 PM
3272006 4:03:25 PM
87272006 11:45:24 AM
87242006 11:53:50 AM
87242008 11:52:16 AM
/272008 11:51:01 AM
/22008 11:44:42 AM
84272006 4:45:01 PM
8/5/2006 5:19:20 AM
8/3/2008 12:09:22 PM
35,2008 1:35:25 PM
87272006 4:12:11 PM
87272006 4:13:34 PM
8/4/2006 7:52:08 AM

DTS A4 .00 kA

I 1

8/3/2006 12:52:16 Al 18000
5432006 6:52:10 Al 18000
022006 7:50:19 Ph 15000
8/3/2006 3:13:39 PM 18000
8/2/2006 7:51:03 PM 18000
8/2/2006 4:51:21 PM 15000

/272008 11:48:25 AM 15000
8/3/2006 6:53:02 AM 15000
8/5,/2006 1:05:36 PM 12000
8/5,/2006 7:48:05 PM 12000
87,2006 2:26:05 PM 15000
55,2006 7:53:42 P 15000
8/7/2006 5:23:01 AM 18000
8/7/2006 4:52:36 PM 18000

8/16,/2006 B:58:15 Al 15000
5/45,72006 6:30:27 Al 15000
572006 3:05:46 P 6000
8/4,2006 7:35:40 PM 18000
8/7/2006 4:43:46 AM| 18000
8/5,/,2006 3:10:01 P 18000
04,2008 3:24:07 Al 12000

3/4,2006 10:32:10 Al 15000
8/5,/2006 2:28:24 AM 15000

8482006 12:20:57 AM BO000

8/11/2006 12:25:52 AM 3000

/122006 7:46:32 PM 3000
8/4/2006 3:11:10 Al 18000
8/7/2006 2:57:17 PM 18000

8/10,/2006 5:46:26 Al 12000

DO IO LN 4D kA OO

Ml [ P#| of 2845

Figure 3.33

After the lead-time calculation, the result is sorted and plotted by tabulating the

number of counts against lead-time as shown in Figure 3.34 and Figure 3.35.
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H 25G_Ttl_Result : Table

PAR
0.04%
917 %

30.37%
51.00%
BB, 19%
75.99%
83.97%
g9.42%
92.86%
95.158%
96.84%
a7 86%
95 45%
95.70%
95.91%
99.253%
99,47 %
99.75%
99.79%
99.89%
22 100.00%
#* a 0.00%

Record: 14 1 k[ M |M¥| of 21

Figure 3.34
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€ 25G_Ttl_G1 : Form =163
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An additional function to have a better analysis of the data is to exclude non-

working days for lead-time calculation. There is a table named ‘Holiday’ where

all the non-working dates are stored, Figure 3.36. During the calculations, the
total number of holidays within the term selection will be subtracted from the
total number of production day. Figure 3.37 shows a comparison of the result

with Figure 3.35 by not including the non-working days.

& 25G_Ttl_G1 : Form

ano

& HOLIDAY : Table (= |[B][X]

712972006
7/30/2008

3/a/2006

a/8,2006
341272006
5/13/2006
81772008
/1972006
8/20/20085
3/21,/2006
8/26/2008
327 L2006

9272006

94372006

91972006
9/10/2008
94162006

94172006
Record: 14 |

| 1
Figure 3.36

Production Lead Time

a0
0
a0
g s -
g
(%)
300
2010
100 4

10000%

T T
3 4 8 [} 7 8 9
LEAD TIME

EEX

120%

T 100%

Figure 3.37
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From the graphical results, some observation points are highlighted:

» The x-axis is the count of orders whereas the y-axis is the number of days

for production.

» The total number of orders completed in the month of August 2006 is equal

to the sum of all the values that appear on top of every bar graph.

» In Figure 3.35, a number of 260 orders completed less than one day, 603

orders completed less than two days, and so on and so forth.

» Comparing both graphs in Figure 3.35 and Figure 3.37, the lead-time is
longer if holidays are included whereas it is shorter when holidays are

excluded.

» In Figure 3.37, a number of 58 orders complete in ‘-1’ day’s lead-time, this

is probably due to over-time operations on a non-working day.
For orders that experience more than ten days production lead-time, the records

will be conveniently tabulated and displayed, Figure 3.38, using the ‘Queries’

function, as shown in Figure 3.39, in the Microsoft Access Database.
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¢ ProdLT>10 PN : Select Query

[Process 1

ISSUEQTY

Process 3

Process 5

[Process 6

Process 8

Record: 14] 4 T b |00 [pk| o

28 ProdLT=10 PN : Select Query

25G_tbLThyPN

*

el b i AL AE R P AR R R N R SRS R
JW = WM R = R WA = W MR DO D00 WO =R = O

L8]

Lc

L
=

loo0o=0-—=000000000wWoOwoooooooo
10—, 00000 Wo0 00000000 =0MN00=D00—=

Figure 3.38
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Field:

PM

POSMO

ISSUEQTY

Spiral

Welding

Table:

250G_thL ThywPh

256 _thLThyPH

256G_tbl ThyPH

256 _thLThyPM

256 _thLThyPH =

Sork:

Show:

Criteria:
ar:

Figure 3.39
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3.4 Order Lead-Time

In this competitive market, we have to constantly minimized waste to keep the cost of
production low and at the same time provide good customers’ satisfaction. One of the
ways to minimize waste is to keep a low inventory level where only ‘sellable’ goods
are stored in the warehouse. However, it is not easy to keep low inventory and yet
fulfill urgent request by customers. Understanding and study of the market demand

and production condition is very important.

Order lead-time starts from the day the order is being accepted by the Sales
Representative to the day the order is ready for delivery to the customer, which usually
is the day when the order reaches the warehouse. As mentioned earlier that the overall
production lead-time is 5 working days, the order will be considered short order lead-
time if order lead-time is less than 5 days. As order cannot be rejected (due to
customers’ satisfaction indicator), the only way to countermeasure this issue is to keep

safety stock in the warehouse.

In this measuring indicator, the purpose is to identify products that are often requested
by customers urgently. At the same time, identify customers who often request for
urgent products. If necessary, counteract by communicating often with the customers

to understand their conditions as well.

3.4.1 Data Structure
To study the order trend, we need past order records whereby the following data
fields are required:
a) Product Group
b) Item Group
c) Item Type
d) Customer Code
e) Appointed Delivery Date (request by customer)

f) Order Acceptance Date (Confirm order date by Sales Representative)
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g) Shipping Designated Date (Date to deliver goods)

h) Delivery Answer Date (Reply date by Sales Representative)
1) Order Quantity

J)  Order Number

This data table in text format is set by ISD member to automatically generate in
the server every month based on the ‘Shipping Designated Date’. The filename
always starts with ‘order’ and followed by the year and month of the data, e.g.

‘order200608.txt’ as shown in Figure 3.40.

I order200608 - Notepad =1E3]
File Edit Format Wiew Help

||RLS| 52 | EROS2THFS1RO| | SWMC|CORK STORE| 08/08,2006|08/07/2006|08/10,/2006]| | 08/10,2006|5000. 0| [C00L609358¢ A

RLS| 52 |EROS2THFEERE| | PEWAP | PANASONIC | 08,/01,/2006|05,/11,/2006|08,/01,/2006| | 08/0L,/2006|30000.0]| |CO0L5606¢ —

RLM| 25 |ER%2SZIR10V| | SHEN| | 08,/02 /2006| 06,03 /2006 | 08/01,/2006| | 08/01,/2006| 24000, 0| |C001573250] |

RLL| 52 |ERDS2TI222T| | SHEN| |08/01/2006| 06,/06/2006 | 08/01 /2006 |08,/01,/2006| 5000, 0| |CO0L574502 | |

RLM|15|ERxLSIZR2ZP| | IWCSH| IWiC SHANGHAI | 08/01,/2006| 06,13 ,/2006| 08/03,/2006] | 08/03 /2006|1000, 0| |COCL5792(

RLM|12 |ERx12512R2V| | PSIZ, HID|HIDEC (HK)|08/16/2006|06,/13,/2006|08,/16,/2006]||08/1L6,/2006|4000.0||CO0L57¢

RLR|25|ERD25FWI271T| | DENG | DENON| 08,15 ,/2006]| 05,724 /2006] 08,14 /2006] | 08,14 /2006|2000, 0] |CO0L567722] |

RLN| 25 |ERX25IR22V| | SHEN| | 08,/01,/2006| 06,/03,/2006| 08,/01,/2006| | 08/01/2006|4000. 0| |COUL573245] |

RLM| 25 |ER®2SIR4 7| | SHENM]| | 08,/01,/2006| 06,/09,/2006| 08,01 ,/2006| | 08,/01,/2006|10000, 0| |CO0L576917 | |

RLR|S51|ERDSLVIZZOT| | WD | IwiC | 08/04 /2006 | 06,15 /2006|0804 /2006| |08,/04 /2006|4000, 0| |C001577639] |

RLM|3S|ERX3SILROV| | SHEM| | 08,/01,/2006| 06,13 /2006| 08,/01,/2006| | 08/01,/2006|2000. 0| |COU1579031] |

RLM| 25| ERX2SZIRLSE| |MURA|MURATA THAI|08,/02,/2006| 06,14 ,/2006|08,/02,/2006]| | 08/02,/2006|18000.0| |CO0L5798]

RLM|25|ERG251470E| [MSE[MITSUMI | 08,/03,/2006| 06,/15,/2006|08,/01,/2006| | 08/0L,/2006| 60000, 0| |CO0L580272 ] |

RLR|25|ERD25TI7S2T| |MELC| |08/22 /2006 06,/15,/2006|08/25,/2006| |08/29,/2006(|4000, 0| |CO0L580794 | |

RLL|52 |ERDS2TIFSLT| |MELC| |08/22,/2006| 06,/15/2006| 08/25,/2006| |08/29,/2006|10000. 0| |CO01580754 | |

RLS| 52 |EROSZTHF4702| | SVvMC | CORK STORE| O8/08,2006|08/07,/2006|08/10,/2006] | 08/10,2006|5000. 0| |CO0160935"
w

< : >

Figure 3.40

Same as DOT data, Order data also needs to download from the Data Server A
using Tool A Interface and then be transferred to the tables in the Microsoft
Access Database using the functions created. Always download the text-file

Order data from the server before using the Microsoft Access Database.
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3.4.2 User Interface

First, there is a Main Menu as shown in Figure 3.41.

& OrderAnalysisMenu

Order Lead Time

| Calculate Order LT

Exit |

Figure 3.41

Click ‘Load Order Data’ to transfer data into the database, Figure 3.42.

| SaveOrderData

SaveOrderData

DataFolderhame |

SelectFila [Save! CANCEL

Figure 3.42

Click ‘Select File’ and open the required text file to be added into the ‘Order

Master’ Table in the database as shown in Figure 3.40.

63



Order, Data Import

Lok in: I@ Order LT j ] o B~

=] order200506
2] arderzon0s07
My Recent 2] arderz00505
Dacuments | =) yers00500
2] arderz00510
%) arderzo0511
Desktop %) arderz00601
2] arderzons0z
%) arderzo0603
2] orderzonend
2] arderzo060S
2] arderzont06
2] orderzone0?
e} 3

¢ iQ

Iy Documents

<

ty Camputer

&

My Network — File name: order200502 T Open
et [ = [oen |
Files of type: [[TExT FILE) | Cancel |

]

Figure 3.43

The file location will be registered as shown in Figure 3.44.

& SaveOrderData

SaveOrderData

DataFolderMarme IDZICDCDaIPP2 ProjectiOrder LTwrder200608 bt

Select File | Save I CAMCEL

Figure 3.44

Click ‘Save’ to start transferring the data and ‘Yes’ confirm the execution

respectively, as shown in Figure 3.45.
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B SaveOrderData
SaveOrderData

DataFaolderMame |D:ICucoalPP2Project‘tOrderLﬂorderEDDGDS.bﬁ

SelectFile | Save I CANCEL

Microsoft Access

Do vou keep order data?

Figure 3.45

When it has been completed, click ‘OK’ and ‘Cancel’ to exit to Main Menu,

Figure 3.46.

& SaveOrderData

SaveOrderData

DataFolderMame |D:ICDCDaIPP2 PrajectiOrder LTworder200608 bt

Select File | Save I CANCEL

Microsoft Access |X|

Reading completion

Figure 3.46
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Check the Order Master Table at the ‘Shipping Designated Date’ column for the
additional of order data, Figure 3.47.

& MasterTable_OLT : Table =13}
DeliveryAnswerDate | OrderQuantity | OrderNo B

B/21/2006 B/8/2006 87312006 B8/31/2006 10000 CO01610257
8/31/2006 8/1/2006 B8/31/2006 8/31/2006 2000 CO01606919
8/11/2006 8/31/2006 8/31/2006 5000 COD1613160

8/31/2006 8/3/2006 63172006 8/31/2006 2000 CO01608099
BA16/2006 B/8/2006 87312006 B8/31/2006 4000 CO01610261
8/30/2006 8/15/2006 B8/31/2006 8/31/2006 1000 CO01614831
8/31/2006 71912006 B8/31/2006 8/31/2006 2000 CO01598969
8/31/2006 6/15/2006 63172006 8/31/2006 100 CO016146968
6/15/2006 63172006 8/31/2006 900 CO01615255

8A712006 87472006 B8/31/2006 8/31/2006 5000 CO01608584
8/31/2006 8/15/2006 B8/31/2006 8/31/2006 2000 CO01615193
81772006 87472006 63172006 8/31/2006 5000 CO01608584
872212006 61172006 63172006 8/31/2006 2000 CO0MB12276
8/31/2006 8/15/2006 B8/31/2006 8/31/2006 4000 CO01615239
8/31/2006 81212006 B8/31/2006 8/31/2006 1000 CO01613038
8/31/2006 64152006 63172006 8/31/2006 200 COO1614726
872972006 8/8/2006 63172006 8/31/2006 1000 CO01610985
8A712006 87472006 B8/31/2006 8/31/2006 5000 CO01608584
8A712006 87472006 B8/31/2006 8/31/2006 5000 CO01608586
81772006 87472006 63172006 8/31/2006 5000 CO01608586
81772006 87472006 63172006 8/31/2006 5000 CO01608586
8/31/2006 8/18/2006 B8/31/2006 8/31/2006 2000 CO01617324
8/31/2006 8/15/2006 B8/31/2006 8/31/2006 2000 CO01615065

Record: 4] 4 5 _b [ M]|pk| of 184127

Figure 3.47

To calculate the order lead-time trend, click ‘Calculate Order LT’ button and
input the desired year and month as shown in Figure 3.48. For example, ‘2006’

and ‘8’ for August 2006 data. Click ‘OK’ to start calculation.

E SelectOrderleadlime

Orderyear |2006 = Ordertonth [ hd

CANCEL |

Figure 3.48
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When the calculation is completed, a tabulated result will be shown as in Figure

3.49. Click ‘Disp Graph’ to view the result in graph format, Figure 3.50.

& DispOrderlT %]

X

OrderlT OrderlTCount  Accumuolationd®) =]
| | 3 |0.016%
[ BTN 5 [0.042%
[ -10 85 [0.328% e
[ -8 1 J0.333%
[ 7 28 [0.479%
[ -6 | 78 [0.885%
[ -4 | a7 [1.390%
[ -4 123 [2.020%
[ -3 a4 [2.207%
[ -2 51 [2.473%
[ A 73 [2.852%
[ 0] 208 [3.935%
[ 1] 197 [4.961%
[ 2] 168 [6.836%
Exit
Record: 14 1k [k [r¥E|of 109

Figure 3.49

B OrderleadTime

OrderLeadTime

9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 87 99 125162
OrderLeadTime ShippingDesignatedDate AcceptanceDate

Figure 3.50
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3.4.3 Result Generation
As seen from Figure 3.49, the table shows the number of lead-time days against
the corresponding number of counts of order.
Basically, when adding the data from text file format to the database, there is a
calculation of order lead-time for every order. An additional column, named
‘OrderLT’, is created in the ‘Order Master’ Table, named ‘MasterTable OLT’,

again as shown in Figure 3.51.

B MasterTable_OLT : Table

| [FSENN 8/21/2006 G/8/2006 873172006 63172006 10000 CO01610257 23
| R2EY B/31/2006 B/1/2006 8/31/2006 5/31/2008 2000 CO01606319 30
| |FSEN 871172006 873172006 B/31/2006 5000 CO01613160 20
| [R2EK B8/31/2006 B/3/2005 8/31/2006 8/31/2008 2000 CO01608099 28
| PFSENN 8/16/2006 6/8/2006 8/31/2006 6/31/2006 4000/ CO0Me10261 b3
| |R2EN B8/30/2006 8/15/2006 /3172006 B/31/2008 1000 CO01614831 16
| |[FSENWN §/31/2006 7/19/2006 §/31/2006 6/31/2008 2000 CO0159639683 43
| |F2EN 8/31/2006 8/16/2006 873172006 6/31/2006 100 CO01614696 16
HEEN /15,2006 8/31/2006 5/31/2008 5900, CO01615255 16
| |FSEPP 8/17/2006 B/4/2006 873172006 6/31/2006 5000, CO01608584 27
HEEEN B/31/2006 /15,2006 8/31/2006 5/31/2008 2000 COD1615193 16
| |[RSEPP 8/17/2006 67472006 8/31/2006 6/31/2008 5000 C001606584 27
| [F2ENN 8/22/2006 871172006 8/31/2006 5/31/2008 2000 CO01B12276 20
| |[F2ZEMN §/31/2006 8/15/2006 §/31/2006 6/31/2008 4000/ C001515233 16
| |F2ES 8/31/2006 871272006 873172006 6/31/2006 1000 CO01613038 19
| [R2EM B/31/2006 /15,2006 8/31/2006 5/31/2008 200 001614725 16
GEIE 8/28/2006 G/8/2006 873172006 6/31/2006 1000 CO01610985 23
BEEERE B8/17/2006 B/412006 8/31/2006 5/31/2008 5000 CO01608584 27
| |FSEPP 8/17/2006 B/4/2006 873172006 B/31/2006 5000, CO01608586 27
BEEERE B8/17/2006 B/412005 8/31/2006 8/31/2008 5000, CO01608586 27
| |[FSEPF 8/17/2006 67472006 8/31/2006 6/31/2006 5000| CO01606586 27
| |R2EY B8/31/2006 /182006 /3172006 B/31/2008 2000 CO01617324 13
| |[F2EMN §/31/2006 8/15/2006 §/31/2006 6/31/2008 2000 CO01515085 16 -
Record: M| 4 [T 5 b | M|k of 169127 I

Figure 3.51

This involves a mathematics calculation of subtracting ‘Order Acceptance Date’

from ‘Shipping Designated Date’.

From this, after the sorting of the number of lead-time days against the number

of counts of order, the tabulated result will be generated.

68



3.5 Sales vs. Capacity

This measuring indicator presents the condition of market demand against our own

production capacity and also acts as a guide to reply customers of delivery dates.

Hence the data to be used consists of orders that have not been issued for production.

On top of that, the required data also consist of orders up to 3 months ahead because

we want to get prepared for the sales condition up to 3 months’ time. If less than 3

months, we might not have time to get ready; but if more than 3 months, it may be too

far ahead which might not be accurate. Another reason is also because our safety stock

inventory has been calculated based on the past 3 months’ records, so it is enough to

standby for any urgent order one month down the road.

3.5.1 Data Structure

For this purpose, two groups of data are needed. One is the order data and the

other is the production data — machine capacity.

The data field require for the order data is as follows:

a)
b)
c)
d)
e)
f)
g)
h)
i)
),
k)
)

Identification Number

Product Group

Item Group

Item Type

Part Number

Customer Number

Whout_date (Warehouse stock-out date)
Accept_date (Confirm order date by Sales Representative)
Whin_date (Warehouse stock-in date)
Expected_date (Request date by customer)
Reply_date (By Sales Representative)
Order Quantity

m) Invoice Number

n)

Warehouse Number
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0) Order_class (‘0’

‘2’ — Forecast orders included)

— Confirmed orders only, ‘1’ — Indicative orders included,

These order data in the Data Server A is real-time and can be obtained any time

using the authorized IP address and password, Figure 3.52. The data in text file

format is named ‘RplyData390.txt .

The data will be downloaded and

transferred to the table in the Microsoft Access Database. Details will be shown

in the section 3.5.2.

P RplyData390 - Notepad
File Edit Format View Help

BEES

MO | LK | 1AE | +ROLAEBIPLOOS| |M-RSE
MO | LK |1AE | +ROLAEIPLS0S| [M-RSE
MO | LK | 1AE | +ROLABIPZ00S]| [M-RSE
MO | LK |1AE|+ROLABIPZ00S | [M-RSE

MO | LK | 1AB | ERGLABIRPA7OS | [MTAIC
MO | LK | LAE| ERGLABIP470S| |MTVO |
MO | LK | LAE| ERGLABIP470S| |MTVO |
MO | LK | LAE| ERGLABIP4 70S| |MTVO |
MO | LK | LAE| ERGLABIP4 70S| |MTVO |
MO | LK| LAB| ERGLABIP4 70S| |MTVO |
MO | LK|LAE| ERGLABIP470S| |MTVD |
MO | LK|1AB| ERGLABIP4 70S| |MTVO |

M2 | LK|1AB| ERGLABIP470S| |MTVD |

g
&
]

lo
|07/21/2006
|07 /21,2006
|07/21/2006

| G8,/20,/2006 |
08,/03,/2006] |

08/25/2006(

&

06 07,31
06%16/2006 07/14%2006 07/14/2006
06,/16,/2006| 07,14 /2006| 07,714 /2006
07,/04,/2006| 07,714 /2006| 07,714 /2006

5]
&

08,/08,/2006|08/08,/2006| 08,/08/2006
08/11,/2006|08/11,/2006| 08,11 /2006
08,/16,/2006|08,/16,/2006| 08,/16,/2006
08,/18,/2006|08,/18/2006| 08,/18,2006
08,/23/2006|08,/23,/2006| 08,/23 /2006

03/25/2006|08,/25/2006| 08,/25/2006

MO | LK | LAE|+RGLABI200] |M-RSE| \07/21/2006|06/16/2006|07/14/2006|07/14/2006\07/21/2006\EOOOIZ\CO(JlSE:tQEG\5 0

8,/ 7,/04 7/31, 08,/07,2006|10000|2|COQL 59184
07/21/2006|1600|2|C0015845883
07/21/2006]|9000|2|C0015345883
07/21/2006]2200|2|CO01580736
MO | LK |1AB| ERGLABIPLOOS| | PSI/KAGA| |07 /25/2006|05/26,/2006|07/18,/2006|07/18,/2008|07,/25/2006]|1700| 2| CO0L56%
mo | LK |1AB| EROLABIPLOOS| | PSI/KAGA| | 08/31/2006] 07 /05,/2006|08,/24,/2006|08/24 /2006 08/31,/2006|16000|Z|CO0L551
06/21/2006\08/22/2006|08/22/2006|08/29/2006|1000\z|c001583605|
08/03/2006| 08/03/2006| 08/03 /2006|7000 | A|CFO2546510 @2
08/07,/2006]07,11/2006| 08,/02,/2006| 08,/02,/2006| 08,/07 /2006 3700|A|C001?94146| 5]

3000|A|CF0O2547039|@|2

7000|A|CFO2547155|@
6000| A|CFO2547280|@
1000|A|CFO2547306|@
2000\A|CF02547525|@

ile

2|
2|
2|
2|
4000] A CFO254763 2|

Figure 3.52

The other group of data required is the production machine capacity data, Figure

3.53.
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# thWcghaster, : Table E]b__(

|

| rcapa =

EF 1 4BBE75
150 EF 241 373000
140 EF 1Al 28350
204 EF 23, 141780
200 EF "SE 222075
150 EF 241 236250
160EF6 | 466875
200 EF "W 113400
140 EF 1Al 47250
150 EF 241 77490
14 EF 20 28350
200 EF "0 141780
16(EF9 | 429525
14EF 21 28350
150 EF 242 60480
200 EF 113400
200 EF JE | 283500
14EF 2L 35910
150 EF 242 378000
150 EF Do 472500
200 EF 0V | 472500
T4 EFDH 32130
200 EF PD| 137025
140 EF GF 374850
200 EF PR 483340
14 EFGH 176715
200EFRD 94500
14 FRGH 107100 ¢

Record: 14 1 kML [ME|C

Figure 3.53

e It e ey o o o Y T I N B T B N L N N o o el el el el

The data fields required for the production data are as follows:
a) Process Number

b) Item Group

¢) Machine Group Code

d) Machine Capacity

e) Number of Machines

To calculate the machine capacity, ‘Capa’ as shown in Figure 3.53, another

table of data shown in Figure 3.54 is required. ‘Count’ is the number of
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machine. ‘Time’ is the number of working minutes per day. ‘Tact’ is the

number of product produced per minute.

& tbWcMaster : Table ._ E|g|
Pl lte|we[WW1( Count | time | tact | efficiency
B EF "5 56 1/ 1260 0.75
20ER"S 15 1260 0.74
20 EF ™15 1260 0.74
20 ER"X 44 1260 0.75
1EEF1 |1 1245 0.75
T4 EF 1414 1260 0.75
1260 0.75
1260 0.75
1260 0.75
1260 82 0.75
1260 B4 0.75
1260 0.75
1260 10 0.75
1260 30 0.75
14 EF 2L ¥H 1260 38 0.75
DM FR2ED5, 1AM Mn¥a

140
Record: 14 1 B | M |k¥|of 35

T4 EF 128/ 1A

15 EF 24|24
15 EF 24|24
15 EF 24|24
15 EF 24| 242
15 EF 24| 242
14 EF 2L/ DH
14 EF 2L ¥R

RN P N TV J QPSSR R U A A U [ I IO QU Y

Figure 3.54

The data is fixed and saved in the table of the Microsoft Access Database. It is
only required to change when there are changes to the machine capacities or

quantities.
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3.5.2 User Interface

First, there is the Main Menu as shown in Figure 3.55.

B Sales VS. Capacity |Z”E|r>__<|

Sales vs. Capacity

Set Data

Figure 3.55

Click ‘Set Data’ to download the order data from the Data Server A using the

File Transfer Protocol and save it in the same directory as the Database.

Figure 3.56 shows the source code when ‘Set Data’ button is clicked:

@ Microsoft Visual Basic - SalevsCapacity - [ Form_fmMain (Code]]

1 File Edit Wiew Insert Debug Run  Tools Add-Ins  Window Help

Bw-d # you om b MW T @) e, cdt
Project - dpptoolv4 x| |InRea(I
= a Priwvate Sub btQuit_Click()
Form_fmMain DoCmd. Quit
Forrn_FramakeDpy End Sub
Form_fmMetalize
Form_FraMPAss Private Sub btRead Click()
Form_FraMominalf Dim ret As Integer
Form_Frfominalf Dim Str3QL As Jtring
Farrn_FroPASSWe
Farrn_friflandat: set cdb = CurrentDh
Farrn_froPriMaste
Form_fraPnSettin Docmd . Hourglass False
Forrn_friPs
= Form fSalestsc ™ GetFTPLfile ' Get file by FTF
< | >
Properties - btRead m make_link ! Make Link Table
l‘btRead CommandButton j get_noalloc_order
Alphabetic ]Catagorized |
" i "
Lthead ~ MsgBox "Finish.", vhInformation
::z: DoCmd.Hourglass False
Set Data End Sub
Figure 3.56

73



Figure 3.57 shows the source code for ‘GetF'TPfile’ which calls the FTP
command and Make_Ftp_Command_File’ which prints the FTP commands to

get the data.

'wsCapacity - [ftp (Code]]

Ebug Run  Tools  Add-Ins  window  Help

y o1 om b HEY @ ns colzz .

|{General} j |GetFTPﬁ|e

Sub GetFTPLile |
Dim iRec
Dim Curlir As Strhng
Dim fname As 3String
Dim Fulllawe L=z String
Dim ftp3tring As String

frname = "frpCommand.cmd™
Curlir = Application.CurrentProject.Path 'Aooess

Call Make Ftp Command File (fname, Curlir)
FullName = Curlir & "\" & fname

ftp3tring = "ftp —2:""" & FullMName & """ "*r137 40.71.3000"
! fepltring = "ftp —s:""" & Fulllame £ "MW "0P137 40,71 31M""

iRec = 3Shell (ftpString, 1)

End Sub

Fub Make Ftp Command File (ByWal fname A= 3tring, ByWal dir A= 3tring)
Dim intFP Az Integer
Dim Fulllawe Ls 3tring

FullWName = dir & "\" &£ fnsame
intFP = FreeFilel()

Open FullWewe For Output As #intFP

Print #intFP, "cpecicp™

FPrint #intFP, "cpecfcpol™

Print #intFP, "ascii'™

Print #intFP, "locd " &£ ""rr g dir g mree

Print #intFF, "prompt™

Frint #intFP, "get RplyData390.txt EplyDataio0.txc™
Print #intFP, "hbye"

Cloze #intFP

Figure 3.57
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Figure 3.58

shows the source code for

‘make_link()’ that links the

‘RplyData390.txt’ in the same directory as the Database to the table in the

Database.

ialevsCapacity - [Module1 (Code)]

=T

Debug  Run  Tools  Add-Ins  Window Help
© v onom B B Y 0 Q) s clt .
|(General) j |make_link
Fub make_link(

ERE:

End

cdb As Datsbase
StrS0L As Ztring
rs3ystem As Recordset
linkfolder &s String

Dim
Dim
Dim
Dim
Jet cdb = CurrentDh

3et rs3ystem = cdb.OpenRecordset ("th3ystemset™)
linkfolder = ™C:%23 DPP\program™

On Error Resume MNext:
DoCmwd.DeleteChject acTable, "Rplylata3ioocxc™
On Error GoTo ERR:

DoCwd. TransferText acLinkDelim,

On Error GoTo O
Exit Sub

"RplyData3doLink”,

MzgEox "folder don 't exisc.
On Error GoTo O

Check SYSTEM SETTING.

Sub

"RplyData3dootxt",

(Master file FOLDER)

linkfolder & "yFEplyData3gl.txtc"

", wvhInformation + vhOEOnly, "ERROR"

Figure 3.58

Figure 3.59 shows the linking table ‘RplyData390txt’: Check for the latest data

to confirm.

&2 SalevsCapacity : Database {Access 2000 file format)

[FHopen [ Design ‘i Hew o

Objects

E Tables

Queries
A_WIRE

CapaCheck

Finishresult

Forms

B EEEEE

Reports
Pages Finishsum
Macros Formresult
Farmsum

Furnishshacktxt
log_thOptPlandataCheck
lng_tboptPlandatalist
log_tbOptPlandata\warkErr

log_tbPlandataresul

Modules

*

Groups

Favarites

OutstandingCrder

@& [E E EEE e EEE

+

PrifMastert:xt

|~

Figure 3.59

Create kable in Design view
Create table by using wizard

Create table by entering data

3
+3

P5_Furnish_Metalizetxt
RplyData3gotxt

RY] Rpl};DataSQU‘txt in Ci125 DPPYprogram
R¥sum

Selltemg
SelOrdDataFinish
SelordDat sFinishRes
SelordDataForm
Sel0rdDat aFormRes
SelordDatary
SelordDataR vRes
SelordDataiweld
SelordDataweldres
tb320shart
th310shortTemp
thCalcStockF
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After making the linking table, referring to source code in Figure 3.56,

‘get_noalloc_order’ will transfer the data from the linking table to the

‘tbNoallocorder’ table as shown in Figure 3.60. Check that the data is updated.

tbNoallocorder : Table

Dt ite| it p cf whouwt_date | accept date [ whin_date | expected_date

TrU+ M 772172006
B Lb 1+ M 8/7/2008
b LE 12+ M 71212006
LE e+ M 772172005
MLE1+ M 772172008
N LE1 E P 712612006
MLV1E P B/31/2005
MLV E M 8/29/2008
L1 E M 8/3/2008
b Lb 1 E M B/7/2005
L1 E M 8/8/2008
L1 E M 8112006
MLV E M BAB/2005
MLEAE M BA18/2008
L1 E M 8/23/2006
MLE1E M B/25/2005
ML E M B/30/2008
L1 E M 9A1,/2008
b LE1rE M 51542005
L1 E M 9/8/2008
b LE12 B[P 743120068
MLV1E P B/28/2005
ML E P B/25/2008
N LE12 E S| 8/23/2006
WL E T 8142005

6/16/2006 7/14/2006 71402006
7472006 7/31/2008 713142008
B/16/2006 7/14/2006 711472006
6/16/2006 7/14/2006 7142006
72006 7/14/2006 71442006
5/26/2006 7/18/2008 7/18/2006
74542006 8/24/2006 8/24/2006
672142006 8/22/2006 8/22/2006
8/3/2006 8/3/2006

712006 8/2/2006 8/2/2006
5/8/2006 8/8/2006

8/11/2006 8/11/2006

8162006 8162006

8/18/2006 8/18/2006

B8/23/2006 B8/23/2006

8/25/2006 8/25/2006

8/30/2006 8/30/2006

9/1/20086 9/1/2006

96/20065 96/2006

9/8/2006 9/3/2006

5/24/2008 7/26/2008 7/26/2006
6/21/2006 8/23/2006 8/23/2006
7i4/2006  B/18/2006 8/18/2006
71112008 BAB/2008 B/1E/2006
6/222006 7/25/2006 71252006

Record: 14 1 | P1P¥] of 3644

7i2142006
872008
742172006
7/2142006
772142008
7/25/2006
8/31/2006
8/29/2008
B8/3/2006
8/7/2006
8/8/2006
8/11/2006
8/16/2006
8/18/2008
8/23/2006
8/26/2006
8/30/2008
91/2006
962006
9/8/2006
74312008
8/28/2006
8/25/2008
8/23/2008
8A/2006

Figure 3.60

After transferring the data, click ‘Sales
61.

calculation menu, Figure 3.

& fmSalesVsCapa : Form

Item Group; [ERG2S -

Process 1

WC_rode: [Hna =

Record: 14 1 ] of 1

‘Year: Month:  Day:

2006 ~ (10 ~|[27
g w11 |27 -

Process 2

vs. Capacity

Based an

& Request

" Reply

Process 3

30007 Ch
Moo Zca
1600 Z | C &
9000 7 C &
Z20ZCh
7o Z/Cha
16000 Z C A
1000ZIcCs
7000 AC @
3700 ACH
3000 A C @
7000 AC @
6000 AC @
1000 A C @
2000 A C @
4000 AC @
3000 A C @
8000 A C @
3000 AC@
3000 A C @
9000 Z|C &
100002 CA
1000ICs
38000 7 C &
1000 7/Ch

CooooMMNNNNNRNNNOMa o oo oo

9

Order

& Confirmed only
" Include Indication

" Include Indication
and Forscast

WC_code: ‘2413 j W _code: |6

By Wwelding |

By Finishing

Process 4
j wC_code: [IE =
| By Forming ‘

Figure 3.61

Close

button to enter the
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There are a few selections to be made:

a) Item Group

b) Term Selection — the starting date will the day of usage and the end date can
be selected.

¢) By Request Date or by Reply Date

d) Confirmed Order only, Indication Included or Forecast Included

e) Different Process Type

Once completed, click the individual process button to view the result. An

example of the graphical result is shown in Figure 3.62.

& DailyRVCutbyReq : Form [==)ES]

RV Cut: XHC

Daily Sales VS. Capacity By Request C—Isumoforder

45,000 1800000

40,000 {F—F—F—R—F—F—F—F——F—F—F—F—f—F—F—F—F—A—h-—h-—a-n o o o o o o oo 01600000

35,000 - 1400000
30,000 1 = T 1200000
25,000 i H -] (1 1000000
20000 i HHH =1t il | 800000
15000 | L=t T 600000
10000 — | =tt=] | — 200000

[
5000 | =T — 200000

o

Figure 3.62

3.5.3 Result Generation

Figure 3.63 shows the data flow of the Sales versus Capacity data calculation.

Order data

‘tbNoallocorder’ —» Result data

Machine Capacity

Display Graph

Figure 3.63
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From the many data in ‘tbNoallocorder’ table, based on the term selection (time

duration) made at the calculation menu, the desired data will be filtered out. If

the selection is based on ‘Request’, then the data will be filtered out based on

Warehouse-In Date, which is ‘whin_date’. Otherwise, if it is based on ‘Reply’,

then the data will be filtered out based on Expected Date, which is

‘expected_date’.
For example in Figure 3.64, the ‘SelOrdDataRV’ table suggests the data is for
‘RV’ process. From the 10" columns of the table, ‘RVCut’ is the different

machine groups in the ‘RV’ process.

& SelOrdDataRV : Table CEX

IC]iteiteite|pr]| whin_date | expected_date | ordergty | orderclass [RVCut|C{ Q| FormingMCG | =
DEENTE 7/18/2008 7H1B/2006 17000 1ABQF P CIPR
| |7 EILL1AE 8/24/2006 8/24/2006 160000 1ABQF P TI PR
| _|BEILK1AE 8/22/2006 8/22/2006 10000 1ABQF M CI PR
| |BEILL1AE B8/3/2006 8/3/2006 7000 2 1ABQF M C PR
| M EILK1AE B/2/2008 8/2/2008 37000 1ABQF M CI PR
|| EILH1LE B6/5/2006 8/8/2008 3000 2 1ABGF M C PR
| M EILH1AE 8/11/2006 8/11/2006 7000 2 1ABQFM C PR
| M EILL1AE 8/16/2006 8/16/2006 B000 2 1ABOFM C PR
| M EILL1AE 8/18/2006 8/18/2006 10002 1ABQFM C PR
| M EILL1AE 8/23/2006 8/23/2006 2000 2 1ABQF M C PR
| MEILLTAE B8/25/2006 8/25/2006 4000 2 1ABQF M C PR
|| EILH1LE 5/30/2006 8/30/2006 3000 2 1ABGF M C PR
| M EILH1AE 5/1/2008 9/1/2006 8000 2 1ABQFM C PR
| M EILL1AE 9/6/2008 0/6/2006 3000 2 1ABOFM C PR
| M EILL1AE 9/8/2006 0/8/2006 3000 2 1ABQFM C PR
| M EILL1AE 7/26/2006 7i26/2006 9000 0 1ABQF P, CI PR
| MEILLTAE B8/23/2006 8/23/2006 100000 1ABQF P CI PR
| M EILK1AE 5/18/2006 81872006 10000 1ABQF P. CI PR
|| EILH1LE 5/16/2006 81672006 380000 1ABQF Sl G PR
| M EILH1AE 7/25/2006 72542006 10000 1ABQF T/ CIPR
| _|MEILN2CE 8/31/2006 8/31/2006 12002 2DDHY M 77 J

11 ElLN2CEl 9/1/2008 9/1/2006 6902 2DDHY JES: PR

11 ElLN2CE! 7/5/2006 7/25/2006 10000 2DDHY HI 1 JE Jd|
Record: 14 [ 1 _» | v |p#]of 3557

E— ——
Figure 3.64

The source code for the above is as shown in Figure 3.65.
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capacity - [Form_fmSales¥sCapa (Code)]

i Run Took AddIns  window  Help
yon o mb HES @) inass, co o .

eneral) j |Se|_on|umrw

cob. Execute (StrSQL)

ser_order

set_Term

set_Date

'SelordbatalV

strsQL = "SELECT [tbNoallocorder].ID, [Selltemy].itemg, [Selltemg].itemcls, " & _
"[thlioallocorder] . itewtype, [thNoallocorder].customercode, " & _
"[thNoallocorder] .orderclass, [tbNoallocorder].whin date, " & _
"[thNoallocorder] .expected date, [thloallocorder].pn, " <

"[thlNoallocorder] .ordergrty, [thMNoallocorder].orderno, " & :
"[thPnMaster] . RVcut, [thPnMaster].ForminglCG" &

" FROM ([[Selltemg] INNER JOIN [tbNoallocorder] ON [Selltemg].itemcls = [tbNoallocorder] .itemels) " & _
"INNER JOIN thPnMaster CN tbNoallocorder.pn = thPuMaster.PHN" & _
" WHERE (" & TERM & ") and (" & Order & ");"

Set rstu = cdb.OpenRecordset (StrIoL)
Set rstt = cdb.OpenRecordset ("SelOrdDataRV", dhOpenDynaset)

D

a

While Not rstu.EOF
rstt. LddNew
rstt!id = rstu'id
rsttlitengrp = rscu!ItemG
rstrlitemcls rstulitemels
rstt!itemtype = rstu!itemtype
rstt!orderclass = rstul!orderclass

rstt!whin_date = rstul!whin date
rstt!expected date = rstu!expected date
rsttipn = rsculpn

rsttlorderqty = rstulorderqty
rstt!RVocut = rstu!RVeur

ratt ! FormingMCG = ratu!FormingMCsc
rstt!Customercode = rstu!Customercode
rstt!Orderno = rstu!Orderno

rstt.lUpdate
ratu. Hovellext
Loop

J ——

Figure 3.65

Next, referring to Figure 3.66, the filtered data will be sorted based on the
machine group code, ‘RVCut’, and the quantity of all the orders on the same
day will be added together, ‘SumofOrder’. Also, the capacity of the selected
machine group will be created based on the relationship table from the

Microsoft Access Database.
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B RVsum : Table

whin_date | expected_date | SumofOrder R Cut Capa
id b 18000 LHY 136080
|| B/27/2008 4000 LHY 136080
|| B/28/2008 1000 LHY 136080
| | 7572008 22000 LR 136080
|| 7R2008 55825 LR 136080
|| 7AZ/2008 4000 LHY 136080
|| 7A4/2008 20000 LRy 136080
|| 7A7/2008 8060 LHY 136080
|| 7A8/2008 G6500 LHY 136080
|| 7A15/2006 24000 LR 136080
|| 7/20/2008 8000 LHY 136080
|| 2142008 41000 LHY 136080
|| 7/25/2008 51000 LHY 136080
|| 72B£2008 10310 LHY 136080
|| 72772008 91570 LR 136080
|| 742872008 47850 LHY 136080

73172006 19360 LHY 136080
|| BA/2008 108593 LAY 136080
| | Bf2/2008 23500 LRy 136080
| | B/372008 103642 LAY 136080
| | B/M4/2008 2000 LR 136080
record: 14| < |[T 1 [ r1]e¥|cf 70

Lastly, the result table, as shown in Figure 3.67, is generated by:

a) Selecting the start date and end date based on the term selection

Figure 3.66

b) Accumulating the orders in ‘CumOrder’ column

¢) Accumulating the capacities in ‘CumCapa’ column

d) Identifying the OK or NG result when ‘CumCapa’ is more than

‘CumOrder’ or vice versus respectively.

| RVresult : Table

Figure 3.67

expected date| whin_date SumofQrder Capa CumCapa CumOrder Result

Ll 10/28/2008 0 136080 136080 1607752 NG
|l 10/28/2008 0 136080 22EB0 1607752 NG
| 10/30/2008 1000 136050 408240 1608752 NG
| 10/31/2006 a} 136080 544320 1608752 NG
Ll 114142008 0 136080 GE0400 1606752 NG
|l 117272008 0 136080 g16480 1608752 NG
|l 11/3/2008 0 136080 952560 1608752 NG
| 11/4/2008 0 136050 1088640 1608752 NG
| 11/5/2006 a} 136080 1224720 1608752 NG
Ll 11/6/2008 3000 136080 1360800 1611752 NG
|l 11/772008 0 136080 1486380 1611752 NG
|l 11/8/2008 0 136080 1632960 1611752 0K
| 11/2/2008 0 136080 1762040 1611752 0K
| 11/10/2008 a} 136080 1905120 1611752 0K
| 11/11/2006 a} 136080 2041200 1611752 0K
|l 11A12/2008 0 136080 2177280 1611752 Ok
|l 11413/2008 0 136080 2313360 1611752 0K
| 1141472008 0 136080 2448440 1611752 0K
| 11/15/2006 a} 136080 2585520 1611752 0K
| 11/16/2006 a} 136080 2721600 1611752 0K
Ll 11A17/2008 0 136080 2857680 1611752 Ok
ecord: 14 [ 2 L
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The source code for the above operation is as shown in Figure 3.68.

levsCapacity - [Form_fmSalesVsCapa (Code)

Debug  Bun Tools  AddIns  Window  Help

© yon omlid MW [Z) in#os, col 12 .
(General) | |rv_Rea
[E
StrSQL = "INSERT INTO " & ThnameS & " SELECT SelOrdDataRV.whin date, " &

"Sum|SelordbataRV.orderqty) AS SumOforder, SelOrdDataRV.RVCut, thicglaster.capa” &
" GROUP BY SelordDataRV.whin date, SelordDataRV.RVCur, thWcgMaster.capa™ & _
" HAVING SelOrdDataRV.RVCut = '" & wc_code & ™' " & _
" ORDER BY SelOrdDataRV.whin date, SelordbataRV.RVCur;"
cob.Execute (StrIQl)

sumofeapa = 0

'Outstandingorder modified on 24/05/06

Str$QL = "SELECT * FROM EVsum; "
Set rstu = cdb.OpenRecordset [strSQL
a=0

Thile Not ratu.EOF
If rstulwhin dace < start_date Then
SumOforder = rstu!SumOforder + a
a = SumOforder
End If
rstu.HoveNext

Tend

'RVresult
Set rstt = cdb.OpenRecordset ("EVresult”, dhOpenDynaset
Do While start_date <= end_date
rstt. AddNew

rstr!whin date = startc_date
Str$QL = "SELECT R¥sum.whin date, RVsum.SumofOrder, EVsum.Capa, R¥sum.EVCut FROM RVsum:"
Set rstw = cdb.OpenRecordset [strSQL

Thile Not rstw.EOF
If rstt!whin date »= Date Then
rattlcapa = rstw!capa

" FROM SelOrdDataRW INMER JOIN thicgMaster CON SelCrdDataRV.RWCut = t.hUc:ngSt.er.wl:izndE" &

Figure 3.68
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3.6 Plan vs. Actual Production

This indicator shows how much the production plan is fulfilled every day. It is a gauge

of how well the production performs and also a monitoring tool to arrest problems if

any arise. It 1s more for the use of production in-charge who takes care of the daily

production.

The tool for this item is currently at discussion and confirmation stage. However, some

details on the data structure and results generation will be documented.

3.6.1 Data Structure

Figure 3.69 shows part of the existing tabulation of the data by manual

recording.

Ed Microsoft Excel - ERG(X)production report August

File  Edit

Yiew  Insert

Farrnak

Tools  Data

Window

DEEHsn &RV $BBR-T o-

Help

@ = -

£ &) |l 45 s

- @ L Awial

i = ¥ 5 e s
AF2 - &~
- 3 © R = T u ] w ]
; ISTOR-ERG(X) PRODUCTION RECORD
: PUBLIC
production 2005 Saturda Sunday
3 WK.DAT 1 12 13 14
Froduct Type
q DATE 12-Aug-05 13-Aug-05 14-Aug-05 15-Aug-05 16-Aug-05 17-Aug-05 18- Au
kd ERG o 416 585 953 I3 o B8
ki3 130 ERT a3 To4 L] L] L] L] L]
T ACCUM PROD 14334 15454 16.039 16.932 17.785 17.785 18.6
0 wIP 1887 o o 1704 1.509 o 1.51
# ERG B85 E60 228 276 513 45
] 140 ERZ 129 281 14 248 189 23
2] ACCUH FROD 12.567 13.709 14.050 14.574 15.276 15.276 16.0|
#4 wIF 586 636 Fiz 370 289 L] 28
5 ERG 732 TO0E 362 671 H B4
# 1:“ ERZ s 248 87 13 n 27
a7 {j = ACCUH FROD mnan 12,866 13,314 14,116 15,168 15,168 16.,0:
a5 WP 1.612 1.798 2.055 2.083 2.052 o 164
# ERG 799 0 219 512 &0 a1y
a0 H 16“ ERZ 6T 261 a 108 257 26!
@l ACCUH FROD 11,849 12,811 13,038 13,658 14,716 14,716 15.8:
P U wie 213 172 [ 370 435 58
a3 ERG 729 592 514 428 649 58
a4 D 19“ ERZ &0 nz nz 105 132 17
45 ACCUH FROD 1713 12,427 13,053 13.586 14,367 367 15.1
@ wIF 335 L] L] 234 330 55:
a7 Q ERG 8 o [:3:3:] 563 570 L=
4% O 2 ["} ERZ 130 o 203 124 104 15
a9 ACCUH FROD 8,887 8,887 8,778 10,465 1138 1m.138 1w
100 wIF 608 o o 486 268 194
01 EREG 889 (1] 948 636 672 56
10z 2 “R ERZ 140 o 204 134 145 18
103 o ACCUM FROD 11.406 11,406 12,553 13,329 14,145 14,145 14.8
0d m wIF 52 o o 188 164 16
105 ERG 623 281 817 L7 673 63
108 22 “ ERE i o 195 149 129 17
107 ACCUH FROD 1.067 11,347 12,359 13,194 13,997 13.997 14.8
03 WP 143 o o 292 240 24
08 __DAILT FROD 7.2 5.167 5.283 5.723 6.679 o 6.6
1o Accun PrRoD 92,740 98,906 104,190 109,912 116,592 nesez | 1224
m TOTAL WIP 5441 2,666 2,767 5.725 5.286 L] 5.14
REHARK

1z

13 ERG 234 335 42 L] 176 L] 25
114 A ERZ [1] 85 216 182 [1] [1]
M 4 v wPARLN JRLM A surMaRy { Chart /

Figure 3.69
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From the figure, it shows a daily tabulation of Product A at different processes,
ie. ‘130°, ‘140°, ‘150°, etc, recorded with the different item type production
quantity, accumulated production quantity and work-in-progress quantity.

For this measuring indicator, five data tables are required. They are as follow:

a) Process Summary

b) Process Summary By Machine

¢) Process Summary By Work Shift

d) By Work-In-Process Summary

e) Work-In-Process By Part Number Summary

The following data table information will be given to the ISD member to create

automatic generation in the Data Server with the assigned filename.

Process Summary, Table 3.1 (Filename: ‘MOProc_sum_YYYYMM’)

| Date | Product Group | Item Group | Item Type | Process | Total Qty |
Table 3.1
Process Summary By Machine, Table 3.2 (Filename:
‘MOProc_mc_YYYYMM)
Date Product Item Item Process Machine Total
Group Group Type No. Qty
Table 3.2
Process Summary By Work Shift, Table 3.3 (Filename:
‘MOProc_shf YYYYMM’)
Product Item Item .
Date Group Group Type Process Shift Total Qty
Table 3.3
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3.6.2

By Work-In-Process Summary, Table 3.4 (Filename:
‘MOWIP_sum_YYYYMM’)

Date Product Item Item Process Total
Group Group Type WIP Qty
Table 3.4

Work-In-Process By Part Number Summary, Table 3.5 (Filename:
‘MOWIP_pn_YYYYMM’)

Product | Item Item PN (by
Date Group | Group Type Process forming type) Total Qty
Table 3.5

When the data tables are ready, test the downloading of the data and check the
accuracy of the data by comparing with the physical quantity at the production

site.

Result Generation Proposal
Figure 3.70 shows the data relationship for the calculation of the Plan versus

Actual indicator.

Production Work-In-Process Result Data
Data

Production Data ~ [——] Display Graph

Figure 3.70
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The data tables will be updated every morning 8am in the Data Server. Using
the File Transfer Protocol command, download the data to the ‘C’ drive of the
computer. Then, open the excel file to transfer the data to the excel table. This
data transfer operation can be fulfilled by using Excel function, Pivot Table or

Macro through the use of a command button.
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The data transfer sequence is illustrated as follows:

Data
Server

‘C’ Drive

FTP Server
(8am transfer)

MOProc_sum_200506
MOProc_mc_200506
MOProc_shf 200506
MOWIP_sum_200506
MOWIP_pn_200506

Item

Type

Macro
1) Push Button OR
2) Auto uploads
Excel Data Table
Date Grand Item | ERG/ | Process | Total

ERX Qty

Excel Data Display Format

Date Transfer Method

1) Excel Function Use OR

2) Excel Function Use - Pivot Table
3) Macro Use

production 2004

Product | PROCES | WK.DAT 1 2 3 4 5 6
Type £ DATE |EEZZEE | 1-Jun-05 | 2-Jus-05 [ 3-Jun-05 | 4-Jun-05 | 5-Jun-05 | 6-Jus-05 | 7-Ju
ERG o o o ] o o o
150 ERX o o 342 633 580 306 37 3
J ECum PR o o 342 351 1,561 1,867 2,184 2,
wIP o e el 45 o 40 1
ERG 225 283 3 218 45 30 181
o ERX 122 63 86 134 453 15 312 1
FCum PRI 34T 633 1.036 1.503 2,036 2,081 2,633 2
wiP 157 174 506 492 416 [} 213 4
ERG 133 136 a0 143 163 o 40 2,
150 ERX 148 36 105 26 343 o 239 2
[Cum PR 288 580 1.086 1,260 1172 1772 2.1 2,
wIP 124 182 241 132 368 382 427 3
ERG 158 183 33 431 256 23 43 1
160 ERX 105 6 3T 40 233 170 231 X
FCcum PRI 23F 558 634 1,105 1,594 1786 2,060 2,
wiP 10 100 126 532 233 251 23
ERG a7 302 10 148 383 38 152
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A graphical result, Figure 3.71, will be created using the ‘Graph’ function in

Excel.
ERG(X)- PROCESS 1
4,000 N
Production Target Line
3,000 1 ~ <
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- o B | W B | 6 B | - | 20|
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05 | 05 | 05| 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 | 05 |AY| o5 |AUu9- | Au- | Aug- | Aug- | Aug- | Aug- | Aug- | Aug- | Aug- | A
05 05 | 05 | 05 | o5 | 05| o5 | 05 | 05 | 05
——IACCUM PROD | 2,300 | 4,262 | 4,61 | 7,961|10,358 | 12,910| 15444 | 18,143| 21,730 | 21.751|23,86726,766| 29 524| 31,774 34,693(37,424|38 238/ 40,107 | 42,652 42,652044,929|46,666( 47,829 47,
[ ACCUM TARGET | 2,766 | 5533 | 5533 | 5533 | 8,299 | 11,065 13,831)16,598| 19,364| 19,364 | 22,130 |24,896| 27,663[30,429| 33,195 35,96 13596 1|38,728| 41,494| 41494(44 260| 47,026(47,026 47,
——ERX 1529 | 1178 | 231 2,343 | 1596 | 1742 | 1799 |2,230| 2,771| 21 | 1528 |2,281| 2,250 | 1526 | 2,172 | 1903 | 471 | 1095|1536 | 0 | 1358 | 923 | 657
——wip 1867|2330 | 0 |2.450| 1484 | 1266 | 1652 | 1809 | 2,976 0 |2,397|2,893| 261 | 1799 | 2,807| 3229 [3.772 3,078 | 2588| o |24% |1981| 0
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Figure 3.71

Basically the graph shows the comparison between the plan and the actual production

result.
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3.7 Work-In-Progress & Inventory

This indicator shows how much stock there is in the production line and warehouse. It

i1s an important indicator to monitor because excess inventory may tie up cash and

create waste in many forms as explained in 2.2.2.

The tool for this item is currently at discussion and confirmation stage. However, some

details on the data structure and results generation will be documented.

3.7.1 Data Structure

The data fields required for WIP data are as follow:

a)
b)
c)
d)
e)
f)

g
h)

Transaction Date
Product Group
Item Group

Item Type
Process Number
Part Number
Quantity
Number of Lots

The data will be automatically updated every morning 8am. WIP data makes up

of the products that started production but have not reached the warehouse.
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For Help. press F1 4
Figure 3.72

The Inventory data will be the sum of quantity from the five warehouses as
shown in Figure 2.3. The data table must be able to get data from the

warehouses and sum the quantity up based on the same product.

3.7.2 Data Generation Proposal

Figure 3.73 shows the data flow for WIP and Inventory calculation.

—> Result Data

Inventory Data Display Graph

Figure 3.73
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Figure 3.74 shows the tabulated result of the indicator by manual calculation

and recording. It shows the total quantity for different item group.

|hwentory + WP ltem Group Item Code 200604 200605 200606 200607
25 25, ZF, 2 42,258 31,607 39,375 35,369
20 2,245 2,555 1,983 1,234
2L 129 33 65 &6
1AN 1M 3,704 3,683 4,030 3,554
1AB 148 151 258 232
TOTAL 43,552 33,025 45,743 1,406
Target 32,000 32,000 32,000 32,000
Inventory | Item Group | Item Code
25, 2F, 2
2D
I _|2L
1AB
1M
TOTAL 9,965 10,517 12,930 12,986
WP | Item Group Item Code 200604 200605 200606 200607
25 33,874 22,410 25,025 24011
20 2,185 2,503 1,970 1,783
2L
14N 2,483 2,518 2,605 2,432
14B 74 20 209 192
TOTAL STOCK 33,817 27,511 32,812 22,419
Figure 3.74

The method of data transfer will be very similar to the Plan versus Actual

Production indicator using Excel function, Pivot Table or Macro through the use

of a command button.

The graphical result for the Inventory and WIP data is shown in Figure 3.75.

The different colour graphs differentiate between Inventory and WIP data.
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Figure 3.75

Another possible graphical result is shown in Figure 3.76 where only WIP data

is shown. The different colours of bar graphs represent the different process or

station in the production area.
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Figure 3.76

3.8 Conclusions: Chapter 3

Chapter 3 shows the detailed design methodology for the research and the step-by-step

manipulation of the tools and data. The next chapter will be on the discussion and

analysis of the results generated from the measuring tools.
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CHAPTER 4
CONCLUSIONS

4.1 Introduction

This chapter will discuss the achievements of this research project and whether they

have met the objectives set in the Project Specification’. The latest results achieved

from the tools will be presented. Those objectives which have not been accomplished

or do not fulfill the criteria will be discussed in 4.4 Future Work.

4.2 Discussions

Finally, after having done so many activities, it is necessary to compare how much has

been done so far. By referring to the objectives set in the Project Specification:

a)

b)

This research project has intensively covered the background information on
Production and Operation in Key Performance Indicator System relating to
production operation performance and customers’ satisfaction. Chapter 1 provides
an introduction of how ‘lean’ evolves and why lean enterprises use information
technology to manipulate the data. It also presents some lean manufacturing
concepts and the importance of performance measurement systems in guiding and
shaping the company by reflecting business factors. Chapter 2 also provides a
literature review on how lean operations shorten lead-time, improve quality, reduce

production cost, increase profit, boost productivity and better customer service.

An evaluation of Sales and Production Systems in Panasonic Electronic Devices
has been conducted, illustrated by Figure 2.3. It explains the job flow between the
sales section, planner section, purchasing section and production section when an

order is made by a customer.
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c)

d)

€)

After evaluating the Sales and Production Systems, significant problems are
identified in Figure 2.4 and improvements on the hardware i.e. the Data Server and
implementations of additional operation systems i.e. the Material Order System,

Key Performance Indicator, etc are carried out.

New tools for measuring key performance indicators like Delivery-On-Time,
Production Lead-Time, Order Lead-Time and Sales versus Capacity are designed,
tested and implemented for data collection and analysis. However, there are two
measuring indicators i.e. Plan versus Actual production and Work-In-Process &
Inventory that are still under discussion and confirmation stage due to the
implementation of the previous four measuring indicators. With these two

measuring indicators implemented, the KPI system will be more complete.

Delivery-On-Time and Order Lead-Time tools are modified from ‘existing’ tools
because their data manipulations are previously done manually by using Pivot-
Table. The logic of results generation is the same but the manipulation of data is
different. The previous one is by manual filtering of data and the latter is through
the use of command button and Visual Basic Applications in Microsoft Access
Database. A very good advantage of having it automatic is to reduce one of the

seven wastes i.e. waiting time.

A proper cost benefit analysis has not been conducted because improvement jobs
through the data analysis have not been done on the data collected. Currently the
data collected is only used to produce monthly reports and understand market
conditions. No improvement activities have been suggested to be carried out. A
more concrete cost benefit analysis can be obtained when improvement activities

are being implemented, only then can the cost benefit be analyzed correctly.
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Just by creating measuring systems will not generate benefits unless people use
them to improve on areas which link directly to sales. However, the suggested
improvements and new functions do save a lot of time on manual work, especially
for Delivery-On-Time and Order Lead-Time tools. Another advantage is that real
and accurate data is being collected which will give a more correct analysis thus

more appropriate improvement actions.

g) Up till now, the four completed measuring tools have been used by the respective
sections to generate reports and study on improvement activities to be carried out.
Once the improvement activities are carried out, a period of monitoring time will be
required before evaluation of the new production operation systems and KPI

measuring tools.
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4.3 Results

The following reports are generated using the database measuring tools.

Figure 4.1 shows the monthly results for delivery-on-time based on ‘Request’ whereas

Figure 4.2 shows the monthly results based on ‘Reply’

DOT Trend {Count)

REQUEST
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Figure 4.2
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From the monthly records, there is a trend of DOT decreasing based on both request
and reply. Production delays have increased about 10%. Analysis should focus on

production delays products.

Figure 4.3 and Figure 4.4 shows the comparison of Production Lead-Time for August

2006 and September 2006 respectively.
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Figure 4.5 shows a comparison of Order Lead-Time data between August 2006 and

September 2006 respectively.

a00

7o

o0

00

400

300

200

100

OrderLeadTime AugZ008

7 .
f/‘
I n ]
Bl J
Il |
|s lll' il "lll alltallis, oo et B
219 -7 -2 1 5 § 18 17 21 25 23 23 37 41 45 49 5% 57 Bl €5 £3 73 77 &l a7 49 135 12

QrderLeadTime ShippingDesignatedDate AcceptanceDate

100%
0%
a0%
70k
B0
50%
40%
308
20%
108

IF4

Figure 4.5

97



1,000
a00
a00
700
E00
500
400
300
200

100

OrderleadTime SepZ006

—

/

/)

//

|
autl)

N IR ENENEER N

-10 -g -2 2

]

10 14 18 22 26 20 24 38 42 46 B0 B4 BB B2 BE YO 74 T8 92 88 9b 103122

CrderLeadTime ShippingDesignatedDate Acceptancelate

1008
0%
B0
70
B0
50%
408
0%
208
10%
0%

From the graphs, the ‘negative’ lead-time is due to short lead-time order. Hence, in

Figure 4.6

August, there are more counts of delay due to short lead-time.
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4.4 Future Work and New Ideas

This research project does not end here; there are a few tasks to be continued and a few

enhancements on the new tools to make them more efficient. They are:

a)

b)

d)

WIP & Inventory and Plan versus Actual Production activities will be continued to

complete the measuring tool.

Improvement activities need to be carried out after KPI data analysis

An evaluation on new measuring tools will be conducted by assessing the values

created from the improvement actions carried out.

For Delivery-On-Time measuring tool, after sorting the data into OK and NG
delivery, and breaking down the NG data into short lead-time, production delay
and logistic delay, details, e.g. lot number and part number, should be listed out so
that studies can be done on why these lots or products encounter long production

lead-time. This is to aid in focusing the problem products or maybe machines.

For Production Lead-Time measuring tool, a couple of enhancements can be added
because the production data consists of many other data fields which is useful. For
example, there is process number data in the production data which can calculate
the average lead-time of each process. We can also calculate the production lead-
time for each machine since the machine number is available. In this way, we will
be able to see which process is the bottleneck or identify machines that need to be

serviced or modified.
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4.5 Summary of Chapter 4
Chapter 4 summarizes the activities done in this research project and assesses how
many of the objectives have been fulfilled. The more recent results have been shown
to understand the sales and production conditions. Any incomplete tasks will be
continued and improvement activities will be continuous. Constant evaluating and

improvement actions are necessary lean operations.
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APPENDIX A
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Courses ENG4111/4112 RESEARCH PROJECT Part 1 & 2
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Student: Chua Poh Lian
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Title: Production and Operation — Key Performance Indicator System

Supervisor: R Fulcher

Project Aim: This project seeks to increase customers’ satisfaction and improve

production operation system through customising analysis tools to monitor
various factor e.g. delivery time, production lead time, order lead time,
order, sales and inventory.

Programme: Issue A, 24™ March 2006

1. Research the background information relating to production operation performance and
customers’ satisfaction.

2. Evaluate current system in use for measuring the performance of production operation
and customers’ satisfaction.

3. Identify significant problems with current system and consider alternate methods to
measure production operation system and customers’ satisfaction.

4. Design new tools for performance indicators to analyse production systems.

5. Make proposed improvements to an existing system

6. Conduct a cost benefit analysis of the suggested improvements and new indicators.

7. Write a dissertation of the project work.

If time permits:

8. Implement the new production operation systems and collect data for the indicators

9. Evaluate the new production operation systems and key performance indicators’ tools

AGREED: Chua Poh Lian (Student) Mr. Bob Fulcher (Supervisor)

(Dated) 24 / 03 / 2006 (Dated) 04 / 04 / 2006
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GLOSSARY

5S --- Five terms beginning with ‘S’ utilized to create a workplace sutied for visual control
and lean production. Seiri means to separate needed tools, parts, and instructions from
unneeded materials and to remove the latter. Seiton means to neatly arrange and identify
parts and tools for ease of use. Seiso means to conduct a clean-up campaign. Seiketsu
means to conduct seiri, seiton and seiso at frequent, indeed daily, intervals to maintain a
workplace in perfect condition. Shitsuke means to form the habit of always following the
first four Ss.

7 Wastes --- Taiichi Ohni’s original enumeration of the wastes commonly found in physical
production. These are overproduction ahead of demand, waiting for the next processing
step, unneccessary transport of materials (for example, between process villages or
facilities), overprocessing of parts due to poor tool and product design, inventories more
than the absolute minimum, unneccessary movement by employees during the course of
their work (looking for parts, tools, prints, help, etcetera), and production of defective parts.

Just-in-Time --- A system for producing and delivering the right items at the right time in
the right amounts. Just-in-Time approaches just-on-time when upstream activities occur
minutes or seconds before downstream activities, so single-piece flow is possible. The key
elements of Just-in-Time are flow, pull, standard work (with standard in-process
inventories), and takt time.

Total Production Maintenance (TPM) --- A series of methods, originally pioneered by
Nippondenso (a member of the Toyota group), to ensure that every machine in a production
process is always able to perform its required tasks so that production is never interrupted.
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