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ABSTRACT

Most Thai companies used the traditional way of doing the business. They
faced they couldn’t compete the innovative company. So they tried to invest in
information technology. Many companies change their traditional supply chain to be
the lean supply chain. But lean might not serve the fluctuation demand like agile. Agile
can help company to be more flexible, speedy, and responseive. And some companies
used a great amount of money to invest in new software to serve and to find the best
solution for their company. In this research used Thai construction material company
as the case study company. Thai construction material case study company faced
several problems in lost sale and out of stock every month. I will use ASDN (Agile
Supply Demand Networks) application software that was available in internet to
analyze and suggest the alternatives of Thai construction material case study company

supply chain.
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CHAPTER 1

INTRODUCTION

1.1 Background

Since the start of the twentieth century, Thai companies across an extensive variety
of industries have become increasingly interested in exploring opportunities for gaining
competitive advantages by leveraging the core competencies and innovative capabilities among
networks of business partners. Although companies have always acknowledged the importance of
the relationships between themselves, their customers, and suppliers, it is only recently that
creating and nurturing channel alliances has been recognized as a critical source of strategic
advantages.

Most Thai companies continue to use the traditional way of doing business. Their
working principle relies on paper and pen. However, some companies use software support for
finding the optimal methods and control systems. SAP and Oracle are important technology
providers of many support systems for solving a company’s process problems, but companies
must invest a lot of money for the software. Thai companies have conventional working methods,
which are often resistant to change. Hence, several Thai companies have been unsuccessful in
implementing the software.

Another problem is the rapidly changing demand and increasing forecasting errors.
The question is how companies can get accurate data for serving their customer demand and
providing sustainable service levels. Most Thai companies rely on historical data plus the
previous month’s out of stock figures to forecast the demand for the following month. If such
strategic decisions are wrong, companies will certainly lose profits. In general, Thai companies

solve the problem by pushing inventories to customers, resulting in increasingly turbulent and



volatile markets and causing many Thai companies to seek to improve their competency through
agile business (White, Daniel, and Mohdzain 2005).

The next problem is an absence of work flow integration within organizations. This
research shows that the company selected for this case study (hereafter referred to as “the case
company”) lacks good communication structure between the manufacturing plant and the sales
and marketing department, leading to distorted real demand and bad strategies for the next period.
Finally, the unstable enterprise resource planning (ERP) system is unable to support employees’

activities because the case company cannot catch the real demand and solve the problem.

1.2 Overview of a Case Study of Thai Construction Material Industry

In 1997, Thailand faced an economic crisis that consumer demand decreased. While

the demand of automobile was declining, the construction material demand increased as shown in

Figure 1.1.

Thai Construction Material Industry

180
160
140
120
o 100
80 [ | % capacity
60
40

O % utilization

%

Q N
\c”o’q A N
Year

Source: Business Economic Department (2002)

Figure 1.1 Thai construction material industry trend during 1999 - 2002



It was forecasted that Thailand’s construction industry in 2006 would increase
around 4.01% year-on-year primarily because of small and medium players in the construction
industry. An average annual growth rate of 5.52% was forecasted for the period 2008 —2012.

On the part of industry, there has been a fall in the demand for housing in tandem
with a dip in the consumer confidence index. On the part of intrinsic characteristics, Thai
construction industry faces widespread corruption together with an acute shortage of labor skills.
Another major challenge is Chinese products that are posing stiff competition to local producers
of construction materials.

Risks notwithstanding, Business Monitor International (BMI) forecasted that the
Thai construction industry will grow in value from an estimated US$6.92 billion in 2008 to
US$7.80 billion in 2012. This is due to the change in supply chain management. The supply chain
focus of today’s enterprises has increased in response to several critical business requirements.
First, current leading companies have come to realize that effective management of the supply
channel constitutes the final frontier in the search for new sources of cost reduction and process
improvement. Over the past decade, the application of computerized information tools, the
utilization of management techniques such as just in time (JIT), total quality management (TQM),
and business process reengineering (BPR), and the implementation of employee empowerment
and cross-functional management philosophies have led to highly agile, lean product designs and
manufacturing functions capable of delivering superior quality and service.

Second, supply chain management has been stimulated by the realization that closely
integrated channels of suppliers and customers can provide today’s enterprises with unique
sources of competitive competencies. Previous management models focused on employing
quality and improvement methods that sought to increase market value by leveraging the
capabilities in internal business processes. In contrast, supply chain management shifts attention
to the previously unseen opportunities that emerge when companies seek to combine their
innovative competencies and unique resources of their external customers and supply chains in
the pursuit of radically new sources of competitive advantages.

Third, few companies today still depend on vertical integration to provide them with
competitive advantages. During the past few years, companies have divested themselves of non-

profitable businesses and functions for which they have weak core competencies, preferring to



use channel partners who specialize in those business areas. In such an environment, managing
supply chain partners has become the key to market leadership.

Fourth, the growth of international competition has opened up new markets
previously inaccessible even just a few years ago. Equipped with today’s newest information and
communication technologies and able to leverage the tremendous capabilities occurring in global
logistics management, customers are no longer limited to national sources of productions and
services. The ability to assemble closely networked supply chains provides even the smallest
company with the capability to maximize customer satisfaction and accessibility at the lowest
possible cost.

Because of these changes, Thai construction material companies face increasing
demand unpredictability and forecasting errors. As a result, they push surplus inventories to their

customers or lose profits from insufficient stocks.

1.3 The Case Company’s Problems

One characteristic of the case company is the traditional way of work based on paper
and pen. It is an absolute vertical supply chain. The product flows vertically while the information
flow starts from customer orders being sent to the sale and marketing department and then to the
warehouse for delivery planning and finally to the manufacturing plant for production planning as
shown in Figure 1.2. Although the company has an Enterprise Resource Planning (ERP) system,
the system does not support strategy analysis and setting, causing it to lose orders every month as
shown in Figure 1.3.

The case company is forecast-driven, not demand-driven. In other words, because it
has little direct feedback from the marketplace and does not share data among departments, it
bases the forecasts on past sales and shipments and then converts these forecasts to inventories.
However, the agile supply demand network (ASDN) software may help the company build
inventories based on actual demand, solving the stock out problem. The objectives of ASDN are
as follows:

(1) To study the characteristics of the domain: global investment goods delivery.



(2) To develop the tools for screening and presenting the network-level controls.

(3) To suggest optimal approaches for faster response and improved financial

performance.
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Figure 1.2 Characteristics of the case company

As Figure 1.2 shows, the case company is an absolute vertical supply chain having
its own supplier, manufacturing plant, and warehouse or distribution center. In the product flow
part, Gypsum mines send materials to the plant, which then stocks materials for production and
stocks the finished goods. After that, the plant delivers the final products to the warehouse and

dealers, which are the company’s final customers.



On the another hand, the information and planning process of the case company
starts from dealers sending their orders to the sale/marketing department, which then sends the
orders to the warehouse or the plant in the customers’ area. This case study assumes products are
sent directly from the plant to customers. The plant will check its stocks. If the stocks are not
sufficient, it starts producing products to fill customers’ orders. The sale/marketing department
sees the real demand and sends customer orders to the warehouse, which controls the inventory
level based on the company’s inventory control policies but does not update new orders, resulting
in frequent stock-out as shown in Figure 1.4. The case company tries to launch new key

performance indicators (KPI) in customer service, hoping these KPIs will help analyze the root

problem.
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Figure 1.3 Lost orders
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Figure 1.4 The case company’s out of stock frequencies

An investigation of historical data reveals that the number of fulfilled orders per
month does not correspond to the real demand as shown in Figure 1.5. The root cause of lost
orders is the mismatch between the expected demand and the real demand. This mismatch stems

from the lack of an efficient tool to integrate information across functions for decision making.
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Figure 1.5 Order fulfillment



1.4 Research Objective

The objectives of this research are as follows:

1.4.1 To analyze a Thai construction material company’s (the case company’s) supply
chains by using the open-source ASDN software.

1.4.2 To identify and improve the case company’s supply chain performance by using the
ASDN software.

1.4.3 To suggest which solution is suitable for the case company by using the ASDN
software.

This study uses the open-source software ASDN as an alternative to solve and
analyze the real demand for the case company, tests how the ASDN software program is capable
of helping logistics managers set their supply chain strategies, and analyzes the advantages and
disadvantages of this software. In addition, it addresses how quantitative modeling techniques,
such as system dynamics simulation, may be used for improving the purchasing and distribution
logistics in project-driven electrical utility industries. Complex non-linear systems including
trade-off situations may be practically represented by computer simulation. Running different
scenarios with a group of decision makers may improve managerial implications. Computer-
based quantitative modeling tools allow opportunities to research new value adding strategies for
logistics companies.

Additionally, many general-purpose models may be extended to other industries and
applications of similar type. Many current software approaches are too time- and resource-

consuming to be implemented in fast changing and reconfigurable supply demand network.

1.5 Research Methodology Framework

This research consists of four parts as shown in Figure 1.6. The first part introduces
the case company’s manufacturing plant and analyzes the company’s problems. The second part
contains two sub-sections: one uses the original input data, and the other uses the ASDN software
to re-analyze the data and then compares the output data from the two sub-sections. The third part

analyzes the root cause based on the results obtained in the second part, and the last part rectifies



the root cause identified in the third part for decision making suggestions and summarizes the

results of this research.
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Figure 1.6 Methodology framework



CHAPTER 2

LITERATURE REVIEW

This section describes the impact of real demand, literature review about the Supply
chain Network, and analyzes the two supply chain strategies; Lean and agile supply chain

characteristic. Then answer why Agile is important.

2.1 Introduction

One of the biggest challenges that Thai organizations faced today are the need for
responsive to volatility in demand The major reason is product and technology lifecycle are
shortening, competitive pressures force more frequent product changes and consumer demand
greater variety than ever before. That why, Thai companies try to invest software program for
integrate supply chains to enhance end-customer value. The end-customer is become the role
player in control the supply chain. In the past supply chain created value through low price and
broad product assortment. But today customers control the buying process. They realize their
bargaining power; they have ability to make choice and willing to utilize a variety ways to
purchase goods and services to satisfy their requirement. The goal of integrated supply chain
logistics is to enhance end-customer value.

The end-customer used to identify the last point in a supply chain where a specific
product or service bundle is purchased for consumption. The end-customer could be a consumer
or an intermediate channel member who purchases a product or a component as an industrial
input. Traditionally, Thai company used supply chains to create value through low prices and
broad product assortment. Today, however, Thai companies are tried learning how to

accommodate customers who demand greater control of the buying process, have the financial
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ability to make choices, and are willing to utilize a variety of ways to purchase goods and services
to satisfy their lifestyle requirements.

End-customers have at least three different perspectives

1. Efficiency means the end-customer take away of economic value is low price

2. Effectiveness means the end-customer take away of market value is assortment
and convenience.

3. Relevancy value means the end-customer take away of this type of value is
business and life style accommodation.

The demand changed impact to the supply chain. Supply chain council (1997)
explain this term is used increasing by logistics professionals that encompasses every effort
involved in producing and delivering a final product, from the supplier to customer. Lummus
(1999) combined more definitions to define the supply chain as all the activities involved in
delivering a product from raw material through to the customer including sourcing raw materials
and parts, manufacturing and assembly, warchousing and inventory tracking, order entry and
order managements, distribution across all channels, delivery to the customer, and the information
system to monitoring all of these activities. Only pass to years, the supply chains have become
more important and role play in the business and relative to all the activities of company.

As the result, customer demand has changed rapidly. The company is enhancing its
capacity to produce and distribute both make to order (MTO) and make to stock (MTS) products,

while trying to keep lower production cost at the same time.

2.2 Supply Chain Network

Supply chain networks include the facilities and distribution points that perform the
functions of procurement of materials, transformation of these materials into intermediate and
finished products, and the distribution of these finished goods to customers (Ganeshan and
Harrison, 1995). For existing in the business, Thai companies should change to be the network
competition where the market and customer will be won by those companies who can better

structure, coordinate, collaborate and manage the relationship with their partners in a network
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committed to better, closer and more agile relationship with their final customers (Martin, 2000).
Thai traditional make or buy decision can be highly complex and emotive under such an
environment that involves consideration of issue such as efficiency and risk dimensions working
capital and detail financial evaluation (Chung et al, 2004). Many Thai companies focused on
removing or reducing the uncertainty within a supply chain as far as possible, in order to facilitate

a more predicable response to change in downstream demand (Naylor, 2000).

2.3 Lean Supply Chain and Agile Supply Chain

Several studies have shown the benefit of lean and agile concept in enhancing and
improving the competitiveness of the firm. Lean can reduce or even eliminate waste in the
production process but lean might not to be able respond to the fluctuation in customer demand,
while Agile enhances the responsiveness of the overestimate or underestimate customer demand.

Figure 2.1 shows the variety, variability and volume effect in Lean and Agile.
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Figure 2.1 Lean or agile

Christopher (1997) has pointed out the different between lean and agile concept in
qualifier and winner. As its simplest lean paradigm is most powerful when the winner criterion is
cost, while service and customer value enhancement are prime requirements for market winner

then the likelihood is agility show as table 2.1.

Table 2.1 Market winner — market qualifiers matrix for agile versus lean supply

1. Quality 1. Service Level
g 2, Cost
Agile 3. Lead Time
Supply -
]' M I+ m
2. Lead Time
Lean 3. Service Level
Supply I
Market Market
Qualifiers Winners

Source: Mason-Jones et al. (2000)
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Both agility and leanness demand are high product quality levels. They are required
minimum total lead-times defined as the time taken from customer raising a request for product or
service until it is delivered. Total lead-time must be minimized to enable agility, as demand is
high volatile and thus difficult to forecast. Furthermore, lead-time also is minimized in lean
manufacturing as by definition excess time is waste and leanness calls for the elimination of all
waste. The core of difference between leanness and agility in terms of the total value provided to
the customer is that service is the critical factor calling for agility while cost is linked to leanness

as shown in table 2.2 that compare between leanness and agility.

Table 2.2 Comparison of lean supply chain and agile supply chain: the distinguishing attributes.

Distinguishing

attributes Lean supply Agile supply
Typical products Commodities Fashion goods
Marketplace demand Predictable Volatile
Product variety Low High

Product life cycle Long Short
Customer drivers Cost Availability
Profit margin Low High

Dominant costs
Stockout penalties
Purchasing policy
Information
enrichment
Forecasting
mechanism

Physical costs

Long term contractual
Buy goods

Highly desirable

Algorithmic

Source: Mason-Jones et al. (2000)

Marketability costs
Immediate and volatile
Assign capacity
Obligatory

Consultative

In traditional supply chain management policies are process-driven and have used
production to forecast policy but the traditional can’t effectively or efficiently support a customer-

driven and dynamically changing market. Agile supply chain management has been proposed as a
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new approach to provide a competitive strategy for such a business environment; in agile
organization is market-driven that focus on satisfying the supply chain that the chain of events
that customer’s order inquiry through complete satisfaction of that customer.

Agility firstly came from the manufacturing function and with the concept of flexible
manufacturing system (Pathasarthy and Prakash, 1992). Concept of Agile is defined by the
Agility forum as the ability of an organization to thrive in a continuously changing, unpredictable
business environment. Edmund, Markus and Michael (2001), give a very in dept definition of
agility supply chain in two concepts. First speed-time it takes to ship and receive a good and
second flexibility- degree in which a firm is able to adjust the time in which it can ship or receive
goods. McCarthy and Tsinopoulos (2003) believe Agility is the key issues of successful
manufacturing are organizations, processes and products that can sense and change or be changed
in response to customers in varying demands. Kidd (2000) provided the definition of the agile is:

An agile enterprise is a fast moving, adaptable and robust business. It is capable of
rapid adaptation in response to unexpected and unpredicted changes and events, market
opportunities, and customer requirements show as Figure 2.2. Christopher (2000) explain agile
supply chain must posses four keys element that agile supply chains can receive the real-time

demand change and make quickly response when market sensitive.

Market
sensitive

Process
intagration

Metwork

based

Source: Christopher (2000)

Figure 2.2 The characteristics of agile supply chains
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Firstly, the agile supply chain is marker sensitive. Supply chain in market sensitive is
supply chain has the capable of reading and responding to real demand. Most Thai companies are

forecast-driven rather than demand driven show as Figure 2.3.
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Source: Hoekstra and Romme (1992)

Figure 2.3 Material flow decoupling point and strategic inventory

Secondly, the use of information technology can share data between buyer and Thai
company (supplier) is in effect creating a virtual supply chain. Virtual supply chains are
information based rather than inventory based. Most Thai Companies are based upon a paradigm
that seeks to identify the optimal quantities and the spatial location of inventory. They use
complex formula and algorithms exist to support their inventory based business model.

Lastly, most Thai companies lack of sharing data between their supply chain
partners. Sharing data can fully leverage through process integration. Process integration help
Thai companies increase their collaboration. This collaboration helps their partners supply chains
know innovation of product development, common system and shared information. Agile supply
chain can help Thai companies increase their competitive advantages.

Such a business is founded to facilitate speed, adaptation and robustness and delivers
a coordinated enterprise that is capable of achieving competitive performance in a highly dynamic
and unpredictable business environment that is unsuited to current enterprise practices.
Traditional supply chain management and agile supply chain management explain in the Table

2.3.
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Table 2.3 The differentiated between Traditional and Agile supply chain management.

Traditional zupply chain mangament Agile Supply chain management
Process-driven Market-driven
Lsed production to farecase palicy Foucus on guickly satisfying the supply chain

Can not effectively and efficiently support
customer-driven and dynamically changing
marketnd

Can support custamer-driven and dynamically
changing marketnd

Source: Martin Christopher (2000)

This resulted in markets that be increasingly turbulent and volatile that why many
company seek to improve their competency through agile supply chain (White et al., 2005). Agile
refers to the ability of a company to quickly react incoming orders and changes in the
marketplace. Agile might be defined as the ability of an organization to rearrange operations,
processes, and effectively business relationships while at the same time blooming in an
environment of continuous change (Martin, 2000)

Key to the success of an agile supply chain are the speed and flexibility with which
these activities can be accomplished and the realization that customer needs and customer
satisfaction are the very reasons for the network (Lee and Lau, 1999). If implemented properly,
this will provide a new dimension to competing: quickly introducing new customized high quality
products and delivering them with unprecedented lead times, swift decisions and manufacturing
products with high velocity (Fisher, 1997 quoted in Dekkers and Van Luttervelt, 2006)

An unprecedented number of companies are pursuing lean management to reduce
cost, improve customer service, and gain competitive advantage. Lean thinking embraces the
eliminate waste in is various forms. Activities that consumer resources but generate no redeeming
value in the eyes of customers are waste that must be eliminated in the lean paradigm. On the
other hand agile emphasizes flexible, timely action in response to rapidly changing demand
environment.

Agile supply chain isn’t the linear model. This system is network-based operations
that require timely availability of information throughout the system in order to allow cooperative

and synchronized flow of material, products and information among all participants.
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In the truly agile created a demand for identifying the menu of agility-enabled
attribute required for an organization to build an agile supply chain and from which organization
leaders could select require items (Goldman et al, 1991) The agile supply chain supported the
capacity to receive the real-time demand that change and make quick response, with use of
information technology can link and share data between participants for creating a virtual supply
chain.

Virtual supply chain is information-based rather than inventory-based that
integration and cooperation synchronize the decision along the supply chain, reduce the inventory
buffer and improve efficiency.

To meet the challenge that organization faces today is the need respond to ever
increasing levels of volatility in demand. For a variety of reasons product and technology
lifecycles are shortening, competitive pressures forces more frequent product changes and
consumer demand greater variety than the past.

With the new trend of globalization and products customization, business
competition is already shifting from single organization to supply chains where several Thai
companies pool their core competency together. Agility has ability to move Thai companies from
a single organization to a supply demand network. To be the truly agile, Goldman et al, (1991)
created a demand for identifying the menu of agility-enabled attributes required for an
organization to build an agile supply chain and from which organization leaders could select The
presently, the dynamic business environment is continuously chaining because of the new
information technology, increasing intensity of competition, increasingly customer demand, and
mergers and acquisitions (Wing et al. 2006)

Goldman et al. (1995) summarized a survey among 500 modern manufacturing
companies that all features can manage by agile:

1. The customers were demanding increasingly challenging service-level
agreements.

2. The customer needs were constantly changing.

3. The ability to meet changing customer needs was regarded as a source of

competitive advantage.
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4. The new processes and new business models were being regularly introduced by
big industry players.

5. To satisfy customers’ needs required flexible manufacturing operations in place.

Moreover agile supply chain should be collaborative and should provide several
benefits for Thai companies as the outline;

1. Visibility

Case study company supply chain must have full and thorough visibility into
customer demand, supply sources, production planning and scheduling, manufacturing capacity,
inventory level, promotion plan and transportation channels in order to make systematic optimize
decisions. Companies can maximize their opportunities to find the most cost-efficient adjustments
to plan the schedule, inventory level and operations. The process of case company faster
materials, information, and decision flow through an organization, the faster it can respond to the
demand of the market.

2. Flexibility

The flexibility offered case study company can organizes through its range and
adaptability attributes is a positive enabler of its supply chain agility. The key issued 4 types of
flexibility are product development flexibility, sourcing flexibility, manufacturing flexibility and
logistics flexibility that support case study company activities for quick respond the customer
demand.

3. Speed

Speed is a measurement of end-to-end cycle time made up of the sequential
manufacturing, order/demand processing and delivery/distribution cycle time. It describes how
quickly the case study company supply chain senses routine and unanticipated demand and
effectively broadcast the signal for an intelligent supply chain response.

4. Predictability

The response of the supply chain should be predictable from control point of view by
using the agility supply chain. Whatever kind of flexibility and speed the supply chain possesses,
it has to be under control, understandable and acknowledged by all the supply chain partnerships.
The predictability may be stated requirement for design the network.

5. Scalability
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Most supply demand network must have the ability to scale with demand and contain
all kinds of unexpected events. Companies can quickly response to changes in demand,
production, supply and covert the uncertainty into opportunity by using a Java-based architecture,
in conjunction with the internet’s dynamic nature.

Those are reasons why the Agility supply chain is important to the business today.
Agility isn’t the tool although agility is the path that measures the ability how company can
change when demand isn’t constant. Agility of a logistics chain might be defined as the ability to
operate in uncertainty whilst maintaining stable level of productivity.

Agility is more important than the pass until supply chain changed from Market
driven to Demand driven. The lead-time for response customer has come important for Thai

companies show as table 2.4.

Table 2.4 The Migratory model in supply chain

Supply chain
evolution phase | 1l i v
Supply chain time  Early 1980s Late 1980s Early 1990s Late 1990s

marker
Supply chain
philosophy
SC type

Market winner
Market qualifiers

Product driven

Lean functional silos

Quality
a) Cost
b) Availability

Performance metrics (a) Stock turns

Market orientated
Lean supply chain
Cost

a) Availability

b) Lead time

a) Throughput time

Market driven
Leagile supply chain
Availability

a) Lead time

b) Quality

a) Market share

Customer driven

Customised leagile supply
chain

Lead time

a) Quality

bh) Cost

a) Customer satisfaction

( ( ( (
( ( ( (
(c) Lead time () Quality (c) Cost (c) Availability
( ( ( (
( ( ( (

b) Production cost b) Physical cost b) Total cost b) Value added

Source: Murakoshi (1994)

The external uncertainties are related to demand volumes, production mix, and
technological changes. These problems challenge today in many Thai industries due to
international trade and increasing lead-time demands. Building fast response, low inventory
chains, are a question of competitiveness. The value of lead-time is an increasingly important

competitive factor in many Thai industries. Management of capacity represents a way to improve
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lead-times and benefit from fast response. Traditional cost accounting methods do not always
justify better lead-times since it may mean lower capacity utilization and thus higher unit costs.

At the moment, many solutions have been developed for Thai industries related to
fast moving consumer goods. Examples of applying the principles of agile or fast response supply
demand principles in the literature deal with computer peripherals and grocery goods. Industries
with low production volume combined with high product mix do not have so many applications.
These types of industries, such as machine building, construction projects, energy and

infrastructure systems, and heavy machinery, are very important for the Finnish economy.

2.4 ASDN (Agile Supply Demand Network)

2.4.1 Introduction

Information systems are recognized as being a critical factor in achieving agility in
the supply chain in a similar way to the contribution flexible manufacturing systems made in the
past to agile manufacturing (Christopher, 2008) Information systems are seen to assume a
fundamental role in developing agility, as the notions of speed and flexibility would be and
inconceivable without them (Breu et al, 2001) Present day information networks processing and
electronic commerce are more advance and rapidly expanding the capability to achieve powerful
interactive links among organizational and functional units of the agile enterprise (Devor et al,
1997) The benefits of information systems to agile enterprise including; enterprise-wide
concurrent operations that cover all the functions of the company, agreed communications and
software standards, electronic commerce on international multimedia networks and better
mathematical understanding of representation methods used in design (Gunasekaran, 1998)

2.4.2 ASDN (Agile Supply Demand Network)

The agile supply demand design (ASDN) application software is distributed by
Guangyu Xiong, Natalia Kitaygorodskaya and Petri Helo the researchers at Vassa university of
Finland. ASDN was developed by Vassa university researchers and ABB Company. The ASDN
provides supporting to the manager in making improved business decisions that lead to

maximizing customer service and profits by capitalizing on the value added of the entire supply
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chain. The motivation for this study is to explore the behavior of an industry supply chain using
computer-based software which integrates simulation, evaluation and optimization. ASDN
concentrates upon the development of information technology (IT) architectures to support global
supply demand network modeling and design, screening presently network-level control,
optimizing supply chain for fast response time and improved financial performance.

ASDN is based on the integrated of Java Web Applet and equipped with interactive
communication capabilities between peripheral software tools. ASDN operates as an information
platform and supply chain design center, by which organizations integrate with their customers
and suppliers and quickly build supply demand network. ASDN can be accessed via a browser or
integrated into an organization’s existing back-end systems through its open architecture.

Within the organization, ASDN integrates traditional information systems like ERP
(Enterprise Resource Planning), TMS (technology management system), and WMS (warehouse
management system) to acquire on-time, accurate and complete information. Outside the
organization, web-centric ASDN links the customer and supplier to form an agile supply demand
network through the internet. The information, activities and decisions along the entire supply
chain are visualized, synchronized and optimized by ASDN.

ASDN provides a common infrastructure along with modeling platform and
optimization algorithms. And ASDN offers a simple means for transforming static supply chains
into dynamic, web-centric, agile supply chains that are closely integrated with the manufacturer’s
functional legacy systems like ERP, TMS and WMS.

ASDN focuses on developing a decision-making support system computer-based
that allows all members of the supply demand network to collaboratively manage and control the
production and distribution policies. The ability to interface with existing manufacturing systems
allows manufacturers to continually follow a centrally planned system but manage tactical and
operational issues and use a variety of tools for systematic optimization of the entire supply chain.
Whereas the ERP, WMS and TMS focus on internal management, the ASDN adds functions and
data for external management to the supply chain structure. An important feature of ASDN is the
ability for multiple organizations in the supply chain to connect with each other, allowing
improved performance of the entire chain since information from any tier in the supply chain is

available to any other organization in the chain.
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ASDN supports configuration flexibility, view flexibility and algorithm flexibility.
Configuration flexibility is the ability to configure an alternative supply chain scenario based on
the main supply demand network and get the analysis results quickly. View flexibility refers to
diversified reports that analyze supply chain scenarios from different types of aspects like
inventory amount, value-added, and service level. Algorithm flexibility includes optimization
algorithm selection in the lot size calculator which provides a variety of algorithms that are
suitable for specific production circumstance.

In architecture of ASDN that has been coded in Java applet which is express the
idea and summarize in a web page and accessible by user through web server. General user can
make query and receive result from web server through applet. The newest version of ASDN is
automated updated by web server without the interaction of human user. The standard

architecture of ASDN application server is shown in Figure 2.4.

N Analysis and
N ——
= Optimization Report el Browser
Applet
Modeling
Servers
- Database . —— Interface ey

<:> Java Web Server

Integrator
WMS

ERP TMS

Source: A web-based logistics management system for agile supply demand network design.

Figure 2.4 ASDN architecture
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ASDN has separate function module which are easy to modify and upgrade. The
main function modules in ASDN are modeling, optimization, analysis and report, interface, and
database. It points for modeling, optimization supply demand networks, forms a scalable,

extensible and interoperable application environment as shown in table 2.5

Table 2.5 ASDN modules

MIodule Option

-If facilitates the user buliding and configuration the supply chan model quickly and

Modeling IvIodul
odeling odule efficienty

-TUser can easily click and drop in the main window the supply chain nodes and link
nodes with transp ortation arrowe.

-&1 rate data and information of the networle are retrieved and processes by this
module to provide a straightforward and clear model structure

- A wariety of build mathemetical algorithmd are prowided to optitniee specified

Optimization lhioedul
e odwle performance of supply demand networlc

-User could select the optimization models in order te adapt varicous operaticonal
citcurmstances

-Clomprehensive analytical model and real time calculation optimnize the supply chain
fromm a systematic wiew

-The model custemization fmction allows the user meodify or replace the embebed
algorithim according to concrete optimiration requirernent

Analysis and Report Module —Anal.yzes.the supply demand ?natwork perforn.la_nce from different kinds of aspect
and wisualizes the result by wariety of geographical and tabular report

-It help plantners and managers to observe the supply demand networls in a holistics
wview and examine issue

-Zuch as the network service level and overall fulfillment for end customer, total
inwventory ameount and value, capacity and capital throughout

-The enable the uzer and other system transform the data to ASDI and assess the

Imterface . .
concern cutput information

-It can graphically represent the networle distribution including the location of
faciities, transportation channel, the attribute of suppher and customer

-User interface to the designer

-Swstemn interface to local mformation swstem

Database Module -It stores the data information related te supply demand networlc, customer demand,
supply onotlogy ete.

-Intergrator is used to transform the data and information between ASTIT and
transactional system according to prescribed rile and format

-Tradiional approaches such as ERP PAE TS to planning and scheduling the

Integrator . L
e shop floor activities are heterogencues and distributed

-The mtegrator prowvides a way to integrate planring and scheduling activities
depressed in diversified legacy swstem

-Integrator adopt agent OB (Enowledge Query hdanipulation Language)
massages and a subset of KT (Knowledge Interchange Format)

Source: A web-based logistics management system for agile supply demand network design.



The main major advantages of ASDN are

1.
2.

User friendly
Diversified performance analysis and report
Multiple what if scenario

Real time calculation and optimization of network
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CHAPTER 3

RESEARCH METHODOLOGY

3.1 Introduction

The main objective of this research is to find an optimal way to solve the case
company’s problem. This research employs the methodology as depicted in Figure 3.1. The first

step is data collection, followed by data analysis and solution identification.

y I
Define data and
Data Collectior ASDN mput data _ selec@ the Input Datz
require information and
data
A
Analyst process Use ASDN analyst Output data Compare Fish bond diagram R;?;tﬁi Lrjrse
[ |
Improvement Set the alternatlye Testin ASDN Get the result Back to analys!
Process by based on logic process

Summarize

Figure 3.1 Research methodology
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3.2 ASDN Input Data Collection

This research uses the walk-in method to gather the data in the case company. The
process of collecting existing data is helpful in refining evaluation questions, identifying key
informants, developing data collection protocol, and determining the missing data important to
evaluation.

3.2.1 General

- Product type

- End customer type

- Order decoupling (made to stock)
3.2.2 Financial

- Price

- Cost

- Demand

- Demand (standard deviation)
3.2.3 Manufacturing

- Working time

- Production through

- Order backlog

- Shipping time

- Engineering lead time

- Capacity

- Maximum order

- On time delivery
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3.2.4 Inventory
- Holding cost rate
- Order lead time for customers
- Average inventory in units
- Average inventory in Euro currency (EUR)
- Capacity constraint node

3.2.5 Transportation

This study uses one of the ten fastest moving products and uses the Pareto analysis to
select the top ten products from 50 product lines. This product is the main product of the case
company and faces the stock out problem every month. The company provides monthly
warehouse summary reports.

This research started in October 2006. All input data are from the year 2006 and
based on five main dealers in the north, north-east, and south of Thailand. Manufacturer and
inventory input data refer to monthly warehouse summary reports, which are combined into
annual data inputting. The average inventory in EUR 1is based on the rate 50 baht per 1 EUR.
Transportation costs come from the logistics department and vary depending on the oil price

rates, which range from 24 - 26 baht.

3.3 Data Analysis

Data analysis is done through the ASDN (Agile Supply Demand Network) software,

with the manual shown in the Appendix.

3.3.1 Input data in ASDN

The input data are shown in Table 3.1.



Table 3.1 ASDN input data screen.

Financial, WManufacturer and Inwentory inpat
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Price Price per umt Furos
Cost Clost per unt Euros
Demand Demand per vear Uit
Demand standard dewviation  |Standard dewation of demand Uits
Worlang time Wotlung time weeks
Manafacturing stage time Time from beginning of production until the shipping of the

product Days
Standard d.ewanon Ot_ﬂ Standard dewiation of mamufacturing stage time
manafactunng stage time Days
Capacity Capacity per day Uits
Maxnmum order et Iacnrmum order falfillment time asked by a custormer
time Days
service level (OTD) Percent of how many orders have to be delivered on tune

Percent

Percent of cost of keeping a unit m inventory for a period of one
Holding cost rate year.ﬂom the cost ofuan. Accordmg to Christopher (19?7)

holding cost rate (40%0) iz a sum of interest rate (7%0), price

erosion (25%) and obsolescence (5%), warshousing (6%0). Percent

3.3.2 Output data in ASDN

The ASDN software operates via the formula and methods shown in Table 3.2.




Table 3.2 ASDN output data screen.
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Titne from the moment an order comes to matnfactiuting whit vtd its
Ordet lead time for marfacturer upit |[fulfillment and product shipment to the next production vt or to the days
customer
. o Awerage inventtory in units. Cyele stock + Safety outbound stock + Safety |
Average invertory in units . Utits
inhound stock
4 rentory | Lverage inventory in eutos. nbound inventory value + Outhound B
VOIS IEVEHLOLY i BU0s iventory value + Cycle stock*Price+ Holding cost rate*Price oS
Amouttt of vnits tegquired for the reorder time. (Manufacturing stage .
Cyele Stock . Utits
time*Demand)2
aafety nbound stock aafety stock kept for the vncedaindy supply. Demand*(100 - service level) |Units
safety stock kept for the uneertaitty from demand. Manufactuting stage ,
safety Oufoound stock tithe * Demnand standard deviation * Notmstrvservice level) Unis
NOBRMAINY (F) tetuns the inverse of the standard nosmal cumulative
distribution, where P is probability corresponding to the normal
distribution.
Notmal distriition is standard when man =0 and standard deviation=1
Pl
HORMBINY (F) retuen vabue X suchtht P = " ¢ it
Ity o case NORMBINY (Retvice level) returns
number of vnits in the stock that 15 up to Service level
Inventory bum ree Demand Per Tear di'l»rided. by average inventory in urdts. Demand * 365/ Digs
Average itventory in units
, Inbound iwvestory vaue,
Ithound inventory walue Price * Averace inventory in units Euros
Cuthound itventory Outhound itventory value, B
walue Price * Safety outbound stock Hos
W Capactty utilization
Capacity utilization Demand / Canacit Percent
Throughpst Dollar Days
Throughput Dollar Days (Price —Cost) / Manufacturing stage time
Inventory Dollar Days
Itrventoty Dollar Days Average invertory in units / Manufactusing
stage time
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Two scenarios are tested. The first scenario uses the volume of the manufacturing
plant’s production, while the second scenario uses the sale and marketing department’s customer
demand figures. The outputs from the two scenarios are then compared. The fish bond diagram is
suitable for analyzing all the data collected and indicating the main cause of the problem facing

the case company.

3.4 Improvement process

The improvement process is shown in Figure 3.2.

Input the data in
ASDMN

A

Logic

-

ASDMN analyzt

-

Output data

Optimize solution

Figure 3.2 Improvement process

The improvement process starts after obtaining the output data from the ASDN
analysis. The fish bond diagram is used to find the main cause of the problem. Two alternative
solutions are logically identified to improve the company and are compared by using the ASDN

software. The two alternatives are combined into the third one, and then the three alternatives are
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combined into the last one for further testing. All the four alternatives are finally compared using

the ASDN software.

3.5 Summary

The summary part reviews all the processes, explains all the alternative testing,

compares the pros and cons of each alternative based on the data from the ASDN analysis, and

judges which alternative is suitable for solving the case company’s problem.



CHAPTER 4

RESULTS AND DISCUSSION

4.1 Introduction

The Thai construction material case study company is a medium-sized company.
They have around 200 employees, 90 of whom work in the case study manufacturer, and they are
one of three companies which produce Gypsum products. The Thai construction material case
study company faced the situation of being out of stock out every month (referred to in chapter
one). Although they have the orders, they can’t fulfill their customer’s orders. In this part will be
analyzing the situation and examining alternatives to find an optimization to solve the Thai

construction material case study company’s problems.

4.2 Overview Thai Construction Material Case Study Company Traditional Way

and New Way Using ASDN

Overview Thai construction material case study Company provided in figure 4.1, this

figure shows both the Traditional way and ASDN way.



Traditional Way
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Capaty 0.0 s | deay
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f P i —
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Capacty corstrank rode 04

Figure 4.1 Thai construction material case study Overview
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4.2.1 Input screen

Input screen First, I used the ASDN to overview the Thai construction material case
study company. In the traditional way, the Thai construction material case study company
forecast was based on historical data and the previous month’s outgoing stock. On the other hand,
ASDN uses an agile theory, which automatically combines the real demand from the customers.
This result helps managers to make decisions. A comparative overview of the traditional way and

the new way is shown in the table 4.1.

Table 4.1 Compare input data between Traditional way and ASDN way

Finanacial input Screen Traditional New

Frice 3.4 Euro 3.4 Euro
Cost 2.38 Euro 2.38 Euro
Dermand 135 500 unitsfyr] 147 750 units/yr
Dermand Standard Deviation 10626 units/yr]  134.11 unitsfyr

Manufacturer input screen

Wiorking time 52 weaks 52 weaks
Manufacturing stage time 0.5 days 0.5 days
otandard deviation of manufacturing stage time 0.15 days 0.15 days
Capacity o000 units/day o000 units/day
haximum order fulfillment time 3 days 3 days
service level (OTD) 239% 29%

Inventory Input
[Holding cost rate | 24%| 24%|

The demand on the manufacturer increased from 138,600 units per year to 147,750 units
per year. The difference is 9,150 units per year or around 6.20% above the expected demand,
which is why Thai construction material company ran out of stock every month which ultimately

led to a drop in sales.

4.2.2 Output screen

The ASDN analysis of the output screen based on the input data screen, referred to in Chapter 3

table 4.2, shows the result after entering the ASDN method input data.



Table 4.2 Output data
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Order lead time for manufacturing unit 4 day (assume no lead time in supply side]
Ayerage inventory in units 560.68 units
Ayerage inventory in euros 1974.31 Euro
Cycle stock 29034 units
Safety inbound stock 0 (assume C3C didn't transfer to warehouse)
Safety outbound stock 75 units
Irventory turn rate 264 44 days
Inbound inventory walue 1974.312 Euro
Cluthound inventary calue 255 Eurg
Capacity utilization 1849,
Throughput Euro Days 204
Inventory Euro Days 1161.35

As table 4.2, this shows the manufacturing side when their forecasts were based on
the historical data. ASDN produces the demand of the Thai construction material case study
company in the previous year (2006) from data on the input screen. Thai construction material
case study manufacturer spends 3 days lead-time in the production process and 3.11 days lead-
time to deliver to the customer and the Case Study Manufacturer standard for 2006 is 89%. The
lead-time to customer is calculated by Order backlog (day) + Internal lead time +
((100~OTD)/100) x Internal lead time, which means order backlog (2 days) + internal lead time
(1 day) + ((100~OTD (89%))/100) x Internal lead time (1 day). Therefore, the lead time to
customer is 3.11 days.

In inventory analysis, Thai construction material case study manufacturer had an
average inventory of 580.68 units for BP product that is calculated by Total stock + Total Safety
inbound stock + CS outbound + Safety outbound Stock. The amount of the average inventory is
1,974.31€. Thai construction material case study manufacturer has the inventory turn rate around
of 254.44 days for BP product. The average inventory has a formula: (Total Cycle stock + Total
Safety Inbound) x Cost + (CS outbound + Safety outbound stock) x Price and Inventory turn rate
has format: Demand per year divided by average inventory in units. In outbound output, ASDN

shows the customer outbound of Thai construction material case study manufacturer is 505.99
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units. And the safety stock suggestion for this product to serve the domestic area around 74.69
units.

Another scenario is TOC (theory of constraint). This function screened the
manufacture Case Study Company’s performance. The Thai construction material case study
company's capacity usage is 50.6%’ a formula arrived at when demand is divided by capacity and
multiplied by 100. ASDN calculates the amount of inventory that Thai construction material case
study manufacturer is holding is 502,350€ per day. The Inventory Euro/Days is the value of

inventory at hand multiplied by the time since the inventory entered the responsibility of the link.

4.3 Thai Construction Material Case Study Company Analyst Using ASDN

In the next step we will analyze and improve the Case Study Company by using the
ASDN analysis tools. ASDN provides a variety of analysis tools that visualize in multiple
dimension supply chains. The basic ones are demand, lead time and service level, network design
that explain the case of Case Study Company as shown in figure 4.1.

ASDN offers internal and external measurement such as response time, cycle stock,
inbound inventory and outbound inventory including the capital throughput in the network. All
the data are in the input and output screens that show as above figures. ASDN allows the
managers of Thai construction material company to easily take a snapshot of the supply demand
network from any particular angle.

The first one is Lead-time Gantt graph as show in Figure 4.2. Lead-time Gantt shows
the overview of lead-time that offers the manager of Thai construction material company a clear
picture about how the supply chains affect the final customer order. Lead time Gantt show the

effect of the bottleneck that impacts on the promise to customers.
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Figure 4.2 ASDN tool for analyst

From the Figure 4.2, the Thai construction material case study managers found that
their manufacturing has the longest lead-time. Case Study Company used 12 days to produce
product BP. The Thai construction material case study company has a lead-time delivery of 2—3
days and they face back orders after delivering the product to its customers and took 2—3 days to
fulfill inventory rate. This means the Thai construction material case study company cannot
supply the customer by the promised date. And after we divided the data into lead time analysis
per activity show as table 4.3, we found out that the Thai construction material case study
company wasted their time during the engineering lead time process. The engineering lead time
includes planning and supplier delivery time. The Thai construction material company lacks the
tools for planning; they use a manual for calculating the demand, calculating delivery lead time

and planning as well.
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Table 4.3 Lead time Analyst

Lead Time Analyst
Start Destnation| Order Backlog{Days) | Engineerng Lead time [ Transportation time | LT to Customer
EF KG 2 ] 1 7.83
EF MK 2 5 1 7.83
BF SR 2 4 3 8.33
= Sk 2.5 5 3 9.53
BF Ch 2 5 2 8.63

The second tool is the service chart as shown in Figure 4.3. The service level is the
main point of current business, especially in this situation as companies try to maintain their
service level and find a new path to increase their service level. The Thai construction material
company also maintains their service level and tries to measure the service level performance.

Thai construction material case study company always pays high attention to their
OTD (on time delivery) level, this is one of the key performances to measure customer
satisfaction. Most companies overlook individual OTD and ignore the overall network OTD. Thai
construction material company concentrated on the manufacturer OTD and neglected the OTD in
customer area.

And Thai construction material case study company faced the longer customer
delivery times. However, most of the Thai construction material company’s customers can wait
until the product is delivered to them and this distorts the data when the Thai construction
material company used the service performance system. All data in the delivery is in the logistics
function, kept in Excel files. The service chart shows the customer satisfaction of 5 major
customers of Thai construction material company. The managers, especially in Sales and
Marketing, will use this data to do their promotion and point out the worst case scenario and can

explain why service level in their area has dropped.
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Figure 4.3 Service Chart

Third, the Thai construction material case study company managers always find
themselves in a dilemma in inventory and service level transportation to balance the inventory
and service level. The improvement of service level is always accompanied with an increase of
the inventory level which in turn leads to higher cost. If the Thai construction material case study
company wants to serve all its customers, the Thai construction material case study company
should increase their inventory. Conversely the Thai construction material case study company
has to bear the amount of inventory level and higher cost. It takes a lot time and effort for the
Thai construction material case study company to find the balancing point that maintains a good
service level without adding too much cost. ASDN provides an analytic tool to support this

decision making process as shown in figure 4.4.
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Figure 4.4 Inventory VS Service level Transport

And in the final part, the ASDN supports the Thai construction material case study
company for improvement. ASDN offers the optimal value through a series of inbuilt
mathematical models, which can be modified at anytime. Integrated inventory management can
be achieved by the application of analytical inventory control and optimization method at every
single stock-—point. ASDN enables them to combine integration and flexibility.

ASDN has the option to find the goal seek function. The goal seek function will
appear in the new scenario and be created by setting the objective of the inventory level, lead time
and service level. The ASDN can assess the geographic area to provide an accurate delivery lead
time. The Thai construction material case study company, for improvement, can use this function
to find the solution that is suitable for making decisions and integrating all functions together.

In the financial improvement part, the first is the service level and the total inventory
value shown as figure 4.6. If the Thai construction material company concentrates on cost, and
uses the reduction cost policy, The company will meet the service level. The service level and the

inventory value have a relationship.
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Figure 4.5 Total inventory value VS. Service level

This chart will aid the Thai construction material case study company manager
reaching decisions on making improvement and what policy they will drive. If they want to retain
their service level that means they should invest the same amount. To have a high service level
means the Thai construction material company must hold more inventory. In this situation, real
demand is the major player to set this inventory policy between; reduce costs and the service level
will drop or maintain service level and invest in the same amount. Figure 4.6 shows the inventory
value of the Thai construction material company and 5 major customers. Thai construction

material company didn’t know how much inventory value that customers held in their stock.
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Figure 4.6 Inventory value

Thai construction material company can support their customers while they share the

data between their customer and the Thai construction material company. The Thai construction

material company may set the scenario to see the amount of the inventory value of each customer.

In this case I assume the customer adds a value of 20% of the selling price show as figure 4.7
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4.4 Analyst Root Cause

suggest the

After ASDN analysis, the Thai construction material case study company can

way to improve as topic 4.3. This part will analyze the main problem of Thai

construction material case study company by using the fish bond diagram. In this research

selected stock-out and order fulfillment as the main problems show as figure 4.8 and figure 4.9
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As figure 4.8 and figure 4.9, stock out and order fulfillment root cause analysis are
divided into 4 Ms: Man, Machine, Money and Material. After analyzing the root cause by using
the fish bond diagram I found out the main cause of these problems are transportation lead time to
customer and inventory on-hand stock. And I select inventory and transportation lead time to be

the alternative for Thai construction material case study company solution.

4.5 Alternative Solution Testing

The alternative solution test by using ASDN (Agile Supply Demand Network) and
finding out which alternative is the optimum solution for Thai construction material case study

company problem resolution.

4.5.1 Decrease Lead Time
The figure 4.2 and table 4.4 analyze the lead time of Thai construction material case

study company supply chain. In its suggestion, ASDN provides the specific EOQ tool for

reducing lead-time shown in figure 4.10.
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As the result, the engineering lead time is reduced from 4—6 days to 2—5 days. They
reduce the material planning and production planning that affects the reduction order backlog lead
time as well. If the case study company reduces their lead time and manages the time gap in

manufacturing process, the stock out events may decrease.

4.5.2 Increase inventory
Increase inventory is the best way to solve the problem of running out of stock, but
the question is how much inventory should be stock? The inventory that affects investment and
service level is shown in figure 4.11 and 4.12. And table 4.4 shows the comparison inventory

value VS service level in Traditional way and ASDN way
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Table 4.4 Compare inventory value VS service level in Traditional way and ASDN way

Service level 85%, Mg 92%% 5% 97%% 8% 9%

Traditonal way | 1,500 1830 ] 1,870 1,230 1920 2,050 | 2,100

ASDN way 1,940 | 1,200 | 2,000 2,050 2,100 2,130 | 2,250

Thai construction material case study company safety stock part; after comparison
between Traditional way and ASDN way there is a difference of around 7% shown as figure 4.13.

The safety stock analysis of traditional and ASDN way is shown in table 4.3 the output data.
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Thai construction material case study will make the decision of how much inventory

should they keep in stock to retain their service level and reduce the out-of-stock dilemma.

4.5.3 Alternative combine
The increase in lead time reduction and inventory is an advantage itself. Now I
combine the advantage point of the first and second alternatives to be the third alternative. And I
use the ASDN tool to determine the optimization solution. ASDN provides optimization tools that

support increase or decrease inventory by reducing the lead time as shown in figure 4.14.
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Figure 4.14 Goal seek: Increase inventory and reduce lead time

The increased inventory and reduced lead time are short term solution methods for
the Thai construction material case study company. In the increased inventory alternative, they
face a restriction in storage. Referring to the output data, ASDN suggest the level of safety stock
and inventory on hand but they face the problem of over capacity. It shows Thai construction
material case study company at around 184%. If they increase their inventory, they don’t have

enough space to keep their stock. And with the lead time reduction alternative, Thai construction
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material case study company found they couldn’t reduce the supply side lead time for material
transportation. Otherwise Thai construction material case study company can only reduce the lead
time to their customer. If we reduce the transportation lead time, we can reduce the order back
log. Referring to the data from 2006, the demand of Southern dealers had a greater increase than
2005 by around 15% but the lead time send to Southern dealers took 3 days. And the lead time
affected their service level. The decreased lead time will support an increase in the order
fulfillment. With the problem of limited space and lead time delivery to customer, expanding the

new warehouse is the better alternative

4.5.4 Expand new warehouse alternative
Referring to the data from 2005, the Northern (combined three dealers) demands
increased around 10% in 2006. And The Southern demand increase estimate was 15% in 2006 as
well but they have a trend to increase referring to data in the first quarter in 2007. The Southern
demands increased to 25%. And the transportation lead time from the Thai construction material
case study company took around 3 days. All these are the reasons that I choose to place the new

warehouse in the Southern area as shown in figure 4.15
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Figure 4.15 Expand new Warehouse

The expanding the new warehouse alternative solution will cause an increase in
holding cost and inventory value, but they have the opportunity cost that is hidden in this
warehouse. The Thai construction material case study company can deliver their stock to their
customers on time and the right quantity. The Thai construction material case study company had
the demand but they didn’t have the inventory to supply and that caused them to run out of stock

and eventually face losing their customers.

4.6 Alternative Comparing

After testing all alternative solutions, ASDN provides a table to compare alternative
testing as shown in table 4.5 referred to as figure 4.16. This comparison screen is based on 4

indicators; Lead time to customer, Cycle time, Inventory turn and inventory holding cost.
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The First alternative, the increased inventory alternative took 8.53 day for customer

lead time. As for the cycle time, the cycle time is the time it takes for a business to receive, fulfill

and deliver an order to customer. This process is measured in days. The increased inventory cycle

time is 28 days. Inventory turn is the number of times inventory is replenished in a year, generally

calculated by divided the average inventory level (or current inventory level) into the annual
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inventory usage (annual cost of goods sold) around 37.83 turns. And the inventory holding cost is
3494.61 Euro.

The Second alternative, the reduced lead time alternative solution, this alternative
can reduce lead time to customer from 8.53 to 6.31 days. And it has the same cycle time as the
first alternative. The inventory turns same as first alternative as well. But the inventory holding
cost in reduce lead time was less than the other alternatives at around 473.83 Euro.

The Third alternative combines both increased inventories and reduced lead time. It
takes 6.31 days for the lead time to customers and 28 days for cycle times. Inventory turn around
is 37.83 turns per years and inventory holding cost is 3494.61 Euro.

The last alternative the lead time to customers is less than the other three alternatives.
It takes 5.61 days. But its cycle time is more than the other alternatives at 33 days because of
increasing demand. (see in appendix and in table 4.6) The last alternative has an inventory turn
over higher than the three alternatives as well. It has 149.83 turns per year. And the inventory

holding cost is 3953.36 Euro.

Table 4.6 Compare between Input new warehouse expanding alternative and Combine alternative

Finanacial input Screen Combine Expand

Frice 3.4 Euro 3.4 Euro
Cost 2.38 Eurg 2.38 Eurg
Demand 147 750 unitsdyr] 160 547 unitsfyr
Demand Standard Deviation 13411 unitsdyr] 14575 unitsdyr

Manufacturer input screen

Wiorking time 52 weeks 52 weeks
hanufacturing stage time 0.5 days 0.5 days
otandard deviation of manufacturing stage time 0.15 days 0.15 days
Capacity 200 units/day 800 units/day
haximum order fulfillment time 3 days 3 days
semice lewel (OTO 85 % g5 %
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4.7 Summarize

The Thai construction material case study company can see the root cause of their
supply chain problem. ASDN has facilitated the Thai construction material case study company to
quickly build the supply chain demand network to analyze the root cause. The number of out-of-
stock items will be reduced and finally the loss of sales will disappear.

ASDN enables the Thai construction material case study company to see the bigger
picture of their supply chain side and demand side to improve their performance and resource
planning of their inventory. At its best, the ASDN type of software can enable inventory
management and control through detailed review, scheduling of replenishment time in each node,
and assigning customer orders to the best point of supply based on lead time and availability. The
combination of advanced computational OR techniques with a friendly graphical user interface
proves to be adequate for management and optimization. The intangible profit of ASDN is
increasing the collaboration of the sales and marketing department, the manufacturer and the
logistics department.

Through alternative improvement, ASDN will generate the events and result of each
choice. The manager can use the data to analyze the risk and benefit of each alternative to find the

optimal solution.



CHAPTER 5

CONCLUSION

Many Thai companies try to find a new solution to remain globally competitive. The
company must change to be agile and responsive to cover the real fluctuation demand.
Additionally, the concoction of information technology into every aspect of operations is
transforming the business environment from a production-centric model to one that is information
and customer centric. This paper has presented a case study and used the framework for the
design of ASDN that can be used to model, analyze and optimize the dispersed networks.

In alternative improvement, ASDN will generate the events and result of each
choice. The manager can use the data to analyze the risk and benefit of each alternative to find the
optimal solution. The first alternative; a decreased lead time will make the case study company
supply chain better, after ASDN analysis, the manager can see what happens during their lead
time. The engineering process takes the most time from the first step until the last step. If the case
study company can reduce the engineering lead time their supply chain will be better than usual.
The case study company will find that, once they have reduced their lead time in processing, the
backlog order will also be reduce. In this situation, the case study company spent less time but
retained the same production, so, the date of back orders and lost orders will decrease.

The first alternative, reducing the lead time alternative solution, can reduce the lead
time taken to supply the customer from 8.53 to 6.31 days. And it has the same cycle time as the
first alternative. The inventory turns over the same with first alternative as well. But Inventory
holding cost in reduced lead time paid less than the other alternative by around 473.83 Euro.

The second alternative, the inventory increasing alternative is a short term solution.
ASDN recommends how much inventory should be held stock to serve their customers. ASDN

can present the inventory cost and service level that the case study company wishes to attain.



58

The second alternative, increased inventory alternative took 8.53 days for the
customer lead time. The cycle time was 28 days and the inventory turn around was 37.83 turns
with the inventory holding cost at 3494.61 Euro.

The third alternative was to increase inventory and reduce lead time in Thai
construction material case study company. This alternative can provide the answer that the case
study company wishes to increase their service level. And this alternative can answer where and
how the case study company should concentrate on more. This solution can reduce lead time to
the customer and can serve customer demand.

And the final alternative is expanding warehouse volume. Expanding the new
warehouse alternative solution will lead to an increase of holding cost, and inventory value but
they have the opportunity cost that is hidden in this warehouse. The Thai construction material
case study company can serve their stock to customer on time and supply the right quantity. The
Thai construction material case study company has the demand but they don’t have the inventory
to serve. This results in no stock on-hand and finally they lose their customer. Those warehouses
will hold emergency stock when the main manufacturing runs out of stock and can serve the
closest customers in one day. In the final alternative, customer lead time is increased more than
the other alternatives but they have a higher cycle time than the other alternatives.

All alternatives have advantages and disadvantages as well. In my opinion,
expanding the new warehouse is the optimum solution to solve the stock level issue and order
fulfillment. This alternative combines the first, second and third alternatives. Not only does it
increase inventory for out-of-stock problems but also reduces the transportation lead time for
customer order fulfillment. On the other hand, the expanding warehouse alternative increases
holding cost and cycle time. In cycle time process, it increases from 28 days to 33 days because
the Thai construction material case study company received orders from customers and the new
warehouse. The process time will increase. Otherwise the inventory turn is increased from 37.83
to 149.83. The inventory turn increases because the replenishment figure increases due to the new
warehouse ordering.

The four alternatives should be arranged by what is the most important and can solve
the problems easiest. The case study company should improve their lead time by studying the

main problem and listing the detail of their work. This will help the case study company know
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which part is the problem that consumes more time than necessary. And then they should invest
the inventory level for serving customer demand. After that the case study company will expand
their facilities nearer to their customers. Finally, the case study company will maintain their
ability and control inventory level in all of their warehouses.

This is the first step to improve the Thai construction material case study company.
ASDN provides the variety of tools in performance measures; such as cost, inventory, value-
—added, lead time and throughput in the network and they are analyzed and optimized through a
set of embedded analytical models. The structured and detailed analysis of the different supply
chain scenarios, provides a clear and comprehensive holistic view for the supply chain designer.
Computing may help when collecting information and suggesting new scenarios, but still the
most important factor is the strategic decisions taken by the manager.

ASDN provides many advantages but ASDN also has disadvantages such as; firstly,
ASDN can’t open multiple windows for analysis at one time. Secondly, ASDN can’t show the
difference between the previous and the next one by itself. The user should save or copy each
page before using the ASDN tool. Thirdly, ASDN does not have the ability to show the best
solution by itself, it only suggests and provides the tool for analysis. Fourthly, ASDN can’t
furnish the final solution. It only supports your decision making. And lastly, ASDN is not a
simulation; it can’t show the moving flow process.

Now, The ASDN software presents an open source approach for logistics analysis
and much of its development is based on the community. The future ASDN may be developed
into consulting-oriented software in the next few years, and we will see the result after the Case
Study Company uses the ASDN to analyze their supply chains. Not only should the Case Study
Company use ASDN to analyze and improve their supply chains network but also small and
medium companies should use the ASDN analysis and set the simulation for improving their

supply chains.
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ASDN MANUAL
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Starting use ASDN Analyze the Thai construction material company supply chain

Start download ASDN program at http://sourceforge.net/projects/asdn. And this

manual uses the expanding new warehouse alternative as the example.

ASDN menu page

Title—bar
Menu—bar Tool-bar

-1 x|

& ASDN - Agile Supply Demand Networks
Fle Edit Scenario Views and Tools Help

|Glolojela|=|a@=alas] o]

input | output| | Base case|

Total Network I

Order lead tim... [0.0

Awerage invent... 0.0

Average invent.., |0.0

Capacity constr...

A A
Input/Output Form of total Main Window
— forms of nodes network data (Network Window)

(Attributes (Network Data

Window) Window)
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Adding Node

Click the Edit menu and select the Add node.

Cut Ctrh® = A= A

— ChrC

Inp! by Base case
] Add arow 0

Labi  Add Mate BP

:ro Delete Delete T

¥p anufacturin
Orc Renarme " Make-ta-Stoci
Find... F3

a

Pt Refresh F5 348

Cosl  goM... 2388

Dex Facters. .. 138000.0 units / year
Diefitan s wewanrn 106.26 units / pear MTS
= Manufactuing

‘Warking Time 52.0 weeks
Froduction Thioughput tine [TFT) 015 dags:

St deviation of OLT 0.15 daps

Order backlag 2.0 days

Shipping time 1.0 days

Engineering lead-time: 7.0 days

Capacity B800.0 units / day

Maximum arder fulfilment time 0.04 daps

ot 83.0%

= Inventam

Holding cost rate: 240%

TotalNetwork | Dyervien

Order lead time for customer 100
Average inventory in units 042
Average inventory in EUR 1844
Capacily conshraint node: [
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Add Label/Type

Click in Label for insert name> then click the Type dropdown lists and select the list that you

need. Manufacturer is manufacturing. Dealer is customer.

I ASDN - Agile Supply Demand Networks - Base case1.xml

Fle Edt Scenario Yiews Tools Help

CaBBE THFHE QLK P

| Base case| 1211497345562 | 1211497419015 | 1 | 1232206213953 1234372808609 | 1234373235000

= General Capacity-Selling
D 0 4 Ch
Label BP M oeaean®
Product Typs 204488

Capacity-Selling
+  HKRSW
0o
€340

Drder Desovpling Point

(= Finance

Price

Cost

Demand

Demand st. deviation

= Manufactuing

‘Working Time:

Production Thioughput time (TPT)
St deviation of OLT ‘M Sales campany
Order backlog

Shipping tine |i| End customer
Engineering lead-time

Gy 4 vt
Madrmum order fulfilment time

oTD ;
= Inventory ‘x GLo v

Holding cost rate 4nx T

New dis
w 440 56
£23834)

3
Capacity-Selling
RO +0.43 2 KG
00
00.0% £344.1)
D012 0+063

‘Warehouse

Type
Aninformative field of nods typs. Includes sslections from manutacturing, to
supplicrs. This selection changes the figure in label.

Total Network ] Overview, 'i‘ :2 a@n *°
Order lead time for customer [33.0 3041 32( :
Awerage inventory in units 1072

Average inventory in EUR E3
Capacity constraint node NEFSH
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R AsDN - Agile Supply Demand Networks - Base case1.xml

Fille Edt Scenario Yiews Tools Help

‘BaBBE FAEBEAAN P

Base case | 1211497345562 | 1211457419015 | 1237206186937 | 1232208213953 | 1234372808608 | 1234373235000

=) General
D

Label
Product Type

Order Decoupling Paint

[z Finance

Price

Cost

Demand

Demand st deviation

= Manufacturing

Warking Time

Praduction Throughput time TPT)
St deviation of OLT

Order backlog

Shipping time

Engineering lead-time
Capacity

Mamum order fulfilment time

= Inventory
Holding cost rate:

6
New dis

Listributor ¥

~
E Suppler o

“Warehouse

(_N Sales company

.
|n| End customer

x Retail
@ m Subcantractor

Other

%l

)

0.0

29

Type

A informative field of node type. Includes selections fram manutacturing, to
suppliers. This selection changes the figure in label.

Tatal Network I Overview,

Order lead time for customer 33.0
Average inventory in units 1072
Luerage inventory in EUR 3538
Capacity constraint node MRS

Capacity-Selling
2 o
00
£34[1)
20166

Capacity Selling
+ NKRSM

I'n| 0o
£34(4.1)

Capacity-Selling
* K

0+0683

+ 5

K
|n| 0o
€341

30132

In'l 00
€341
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Select Order Decoupling Order

Click the Order Decoupling Order dropdown list and select the decoupling. For this case

Manufacturing chooses Made-To-Stock. And Dealer selects Capacity to sell.

Make to stock

R ASDN - Agile Supply Demand Networks - Base case1.xml

Fle Edt Scenario Yiews Tools Help

‘BaDBE ZHEBA4YK D

Irput ‘ Dutput | CunentStatus|

| Base case | 1211497345562 | 1211437419015 | 1232208186967 | 1232206213953 1234372808608 | 1234373236000

(= General Capacity-Selling
2 C
Label BP 'Hl £34(41) o
Product Type 20488
Type Manufacturing i
t NKRSW
(= Finance £€34(41)
L FrALs
Cogt Make-to-Order Capacity-Selling
Demand Engineer-to-Cider PO$0.43 w e
Demand st. deviation Capacity-Seling 00.0% 'II £34(41) oo
[= Manufacturing 0£0.12 0+003
Working Time: 520 weeks Aon.o%
Production Thraughput time (TPT) 0.5 days 18012
St deviation of OLT 015 days 100.0%
Order backlog 20days
Shipping time: 1.0 days Liely
Engineering lead-time T0days
Capacity 800.0 units / day
Madmum order fulfilment time 30 daps
01D 0%
= Inventory
Holding cost rate 40% T
1 New dis
44056
% €23834
145465
00.0)

Capacity-Felling
Order Decoupling Point ~ LA
Order decoupling point defines the where demand changes from o 'II €34(41) 0
to dependent. The includes ™ 20:023
Capacdy-Selling

Total Network | waew‘ |i| K 00
Order lead time for customer 330 10 ff:f 4
Awerage inventory in units 1072
Average inventory in EUR 3538

Capacity constraint node KRS

mnEr S
J
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Capacity to sell

B AsDN - Agile Supply Demand Neiworks - Base case1.xml

Fle Edt Scenario Yiews Tools Help

‘LaBBE EH4ZEALRK P

Input | Dukput | CunentStatus|

| Base case| 1211497345562 | 1211497419015 123220186957 | 1232206213953 1234372608803 | 1234373236000

Demand st. deviation
[= Manufacturing

= General
[in 5
Label CM
Product Type
Type End customer
Lapaciy-3eling v m':mt:;;:';g
= Finance MaketoStack Ll
Price |dssemblyto-Drder IIZ‘ 503;(4 B
Cast Maketo-Order Capacity-Selling
Demand Engineer-to-Order * o KG

In'l 00
£34(41)

Working Time: 5210 weeks

Production Thraughput time (TRT) 5.0 days

St deviation of OLT 0B days

(Oider backlog 20 daps BP
Shipping fime: 200 days w €2383.4) Lty
Engineering leac-time 0.0 days 1114015
Capacity 38500 0 units / dap 0400
Mamum order fulfllment tme 0.21 days 00.0%

01D 0%

=) Inventary

Holding cost rate 0% T

1 New dis
a‘% £238(34)
R
000!
104054
Capacity-Jlling
Order Decoupling Point A LT 0
(rder decoupling point defines the where demand changes from | £34(41)
to dependent. The includes ¥ 204023
Capacly-Selling

Total Netwurkl Dvgw\gw‘ |i| K 00
Order lead time For customer 30 o f13342(4 U
Awerage inventory in units 1072
Awerage inventory in EUR 3038

Capacity constraint node MERSHM
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Then put the data collection into the input screen referred to table 4.1 in Chapter 4.

Transportation Screen

Select Edit menu>Select Network node for link BP to their customer and distribution.

SDN - Agile Supply Demand Networks - Base case1.xml

Scenarin Wiews Tools Help

BNy L= N )
= Copy Chi+C ——— -
Inpu e iy | Base case| 1211497345562 | 1211497419015 | 1 || 1232208213953 1234372808609 | 1234373235000

Copy to clipboard
dd Mods:

Add Mote BP

Delete Delete
Raname £ Manufacturing
| —
Find... F3
Pricy  Refresh Fs 34€
Cosl  gom... 238
Dl Factore... TBO547.5 urits / pear
Demana s uswauon 145.79 units / pear
1= Manufacturing
Working Time: B2.0 weeks
Production Throughput time: (TPT) 0.5 days
St deviation of OLT 0.15 days
Order backlog 20 daps
Shipping time: 1.0 days
Engineering lead-time 70 days
Capacity 800.0 units / day
Maximum arder fulfilment time 3.0 daps
aTo BI0%
= Inventory
Holdirg cost rate: 240%

Order Decoupling Point
Order decoupling point defines the where demand changes from
to dependent. The includes

>

Total Network | (verview|

Oreler lead time for customer |33.0
Awerage inventory in units 1072
Awerage inventory in EUR 3538
Capacity constraint node MERSM

Capacity-Selling

]
00
£341)
204498
Capacity Selling
*  NKRSM
rnl 00
£34(4.1)
24062
Capacity-Selling
£0$0.43 + Ko
00
00.0% £34(41)
D:012 W20:083
ooy,
151012

(g)] Newdis
24056
£238(34)

Capasity Felling

» 5K
00
'I‘ £34(41)

304132

'4 start
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Transportation input screen

Click the select network node > Select the type > input the data that gathering in.

SDN - Agile Supply Demand Networks - Base case1.xml
File  Edt

Scenatio Views Tools Help

‘GaBBE EPaIE LR P

Input | Dutput | CumrentStatus|

| Base case| 1211497345562 | 1211497419015 | 1232208186937 | 1232206212953 1234372808603 | 1234372236000

Transpartation time
LTCV

Service MOTD)

Irv. b, cur

Tl min

Irv. b, ma

Lot-size

Transpart frequency
Number of lots / shipment
Holding cost rate

Type
Type of anspartation E.g. air, buck, rall

Total Network I Overview,

Ordet lead time far customer 330
Awerage inventory in units 1072
Luerage inventory in EUR 3538
Capacity constrant node NERSM

Capacity-Selling
4

]
00
'Hl £3400)

204)86

Capacity Selling
+  NKRSM

I'n| 0o
£34(4.1)

Capacity-Selling
+ kG

|n1 00
£34(4.1)

1.1110.15
0400
00.0%

WT:
New dis

Capacity-Jelling
+ SR

s
o
'Il £€34(41)
20£023




ASDN Report screen

Open View menu> select graph view> Full screen.

Value Added
1234372808609 - Value-Added
oo EF K& SR SK oM Mew dis

N Cost WPrice




Capital tied per day

o

s0 100

150 200

250 300

as0

1234372808609 - Capital tied per day

400 450 s00 550 800 850 700 750 00 850 00 950 1000 1080
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New dis

w
£

1||\”|

NKRSM

K6

Gantt

BP 1050

BP - KB 45d

KG 804

BP - NKRSM 4.5d

NKRSM 2.0d

BP - New dis 350

New dis 4.0d

New dis - SR3.5d

SR 10.0d

Hew dis - 5K 45d

SK 1108

BP - CW5.5d

LA

oM B81d

SK8a1d

SR 481d

NKRSM 5.61d

KB 5814

Waximum order fulfilment time 3.0d

Demand * Cost

1234372808609 - Gantt

28an.  30uA. 1nm. Fnm. nm. 7M. nm. R = S - 0 U RV R X ] 21, 23nm. 25-nm. 27-nm. 1in 34in, i,
—
——
—
—
—
—

W Order backlog ™ Engineering lead-time

TPT  Shipping time



Goods in Transport

1234372808609 - Goods in Transport

a2
800
575
550
525
500
a7s
450
a5
a0
375
a0
325
a0
275
250
225
200
175
180
125
100
7
50
2
]
& & & ‘&6"

'{9 e
& & & &

5 <&
& o &
W Goods in Transport

Inventory

1234372808609 - Inventory

450
425
400
ars

3s0

units

325

300

278

e.!.‘a" cpa’"

WSS Outhound m CS Outhound = CS Inhound 1 SS Inbound
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Inventory Value

1234372808609 - Inventory Value
2,200
2,100
2,000
1,000
1,800
1.700
1,600
1,500
1,400
1,300
1,200
1,100

1,000

™SS Qutbound m CS Outhound © CS Inbound 1SS Inhound -=- Halding cost

Service

1234372808609 - Service
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<& & s & o & &
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@
%

o
2
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=
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2
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2
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&

&
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w
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B
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&
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Total Inventory Value VS Service level

UR
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2800
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2500
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2300

2250
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2150

2100
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2000
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1000

1234372808609 - Total Inventory VValue VS. Service Level
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80.0
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APPENDIX B

Comparing Between Warehouse Expanding Alternative and Reduce

Lead Time and Increasing Inventory
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Input Screen data between Warehouse Expanding and Combine reduce lead time and

increase inventory.

Base case (traditional way)

R AsDN - Agile Supply Demand Networks - Base case.xml

File Edit Scenario Views Tools Help

‘LaBRE THERE ALK D

Base casel
= Generdl
] 0
Latel BP
Froduct Type
Type Manufactuing
(rder Decoupling ... Make-to-Stock
= Finance
Price 148
Cost 23E
Demand 138000 0 unis / y...
Demand st. deviati.. 10825 units / year TS
[ Manufactuing BP 0%
Working Time 20 wesks 13034
Froduction Throug... 05 days 112015
St.devigtion of OLT 0,15 days
(rder backlog 20 days
Shipping fime 1.0 daps
Engineering lead4i... 7.0 days
Capacity 8000 uis / day
Maimum orde ful.. 0.04 days
01 0%
= Inventory
Holding costrate  24.0%
Total Network | Qyerviem
(nder lead tine for customer  {10.0
Average imventory inunits |42
Average imventorp inEUR 1844
Capacity constraint node |8
[som - Agle Supply Demand Netwarks - Base case ol
0 0 = 0
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Warehouse Expanding Alternatives

B 50w - Agile Supply Demand Networks - Base case?.xml

Fle Edt Scenario Views Tools Help

‘LaBBE EaIBAAN D

Input Dulput" CunentStalus| Base case | 1211457345562 1211497419015 1232206188937 1232206713953 1234372808603 | 1234373236000
b

= General Capacity-Selling

D 0 s C

Lakel BP m‘ £3441) u

Froduct Tupe 20+ |66

Tope Manutachuing Ea——

(rder Decoupling .. Make-to-Stock ED,EC“:K;SEQ

= Finance II‘ e 0o

Price 148 zw‘aa(‘)

Cost 23€ 63pam1v-85\|ing
Demard 1606475 units /. DO+043 + KRG
Demand st deviatl.. 14575 unts / year 00.0% 'Il £3404.1) o

= Manufactuing

Warking Time 520 weeks
Froduction Throug... 0.5 days
Stdeviation of OLT 015 days
(rder backlag 20 days
Shipping time: 1.0 days
Enghnegring lead+i.. 7.0days

Capaciy 8000 unis / day
Madmum order fulf.. 3.0 days
il 830%
= Inwentary
Holding costrate~ 24.0% T
(sl Newdis
44058
% €23034)
14
00.0!
101054
Capacity-¥elling POk
+ SR
00
£34(41)
201023

Total Network | Overvien [il SK ‘

0.
Onder lead time for customer (330 i fi:z(m
Average imventory inunits (1072
Average imventoy inEUR |3538
Capaciy constraint nade— [NKRSM

Schasfer imvoice)
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Combine alternative

B 25DN - Agile Supply Demand Neiworks - Base case1.xml

Fle Edt Scenaria Views Tools Help
LaBGBe BHEBAAA D
Base case | 1211497345562 1211497419015 1232206188537 | 1232206713963 | 1234372808609 1234373239000

Dulput" CunentStalus|

Total Network | Oyerview

(reler lead time for customer (280

Awerage imventary in unite 3908

Average imventary in EUR (14561
Capacity constraint node CM

(= General
b 0
Label BF
Product Type MTS
Tope Marutactuing fﬁ'l o e
(Order Decoupling... Makerta-Stack €34(41)
& Finance 2224068
Plice 148 WTS
Cost 238E +  NKRSM
Demnd 1477500 units /y T caaen®®
Demand st. dewiati.. 134,11 units / pear
(= Manufacturing
Working Time: 520 wesks
Praduction Thioug... 0.5 days
St deviation of OLT 0.1 days
(rder backlog 20 days
Shipping fime: 1.0days
Enginesring lead+i.. 7.0days
Capacity 8000 units / day
Madmum order fulf.. 3.0 days
01D 890%
[ Inventary
Holding costrate~ 24.0%
0=£0[11
1000%0+1.22
00.0%

+ SR
49783
£34040 s
336:023 » SK P
'n'eaa(m :

338£132
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Output Screen data between Warehouse Expanding and Combine reduce lead time and

increase inventory.

Base case (Traditional way)

B AsDN - Agile Supply Demand Networks - Base case.xml

Flle Edt Scenario Views Tools Help

RaDBE EHFEAGR P

Inp | CureniStas| Base case I

[ Manufactuing
Supplier lead fime 0.0 days
Intermal leadtime 1.0 daps

Lead time to custa... 111 daws
Senvice 830
= Inventory

Average inventory .. 542 36 units
Average inventory . 1844026
[rwentory bum 1ate 25444 daps

= Outbound

C5 Dubound 4725 uris MTS

Safety outbound st . 5376 unis BP S
Outbound inventor... 166.02€ €238
=] 1112075

Capacity utlisation 4726 %
Thioughput Dallar ... 771.29€ / day
[rwentory Dalar D... 46320004 / day

[ Legend

Total Network | Dverview

(nder lead time for customer [10.0
ADverage imventary in unite (542
Average imventory nEUR - |1844
Capacity consraint node |EP




Warehouse Expanding Alternative

B 50N - Agile Supply Demand Networks - Base case1.yml
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Fle Edt Scenario Views Tools Hebp

LaBBE 2HEBAAR D

Inp CunentStalus|

Base case | 1211457345552 1211457419015 | 1230206185537 1230206213983| 1234372808603 | 1234373035000

= Manufactuing
Supplier lead tme 0.0 days
Intemal leadtime  1.0days

Lead time o custa... 111 days
Service B30
= Inwentary

tverage inventon . 83097 unite
dverage inventon .. 14831 €
[rweentory tum rate 25444 daps
=) Dutbound

C5 Outbound 4362 units
Safety outbound st.. 8115 ity
Outboundinventar... 19315€

[ T0c

Capaciy uhlisation 5498 %
Thioughput Dolar .. 85731 €/ day
[rientary Diallar ... 5458615€ 7 day

[ Legend

Total Network | Dverview

Onder lead time for customer (33,0
Average imventoy inunits (1072

Average imventoy inEUR [3538
Capaciy constraintnode.—— NKRSM

Click here to begin

Capacity-Selling
2 M
00
’I‘ 23441

20£|66

Capacity-Selling

*  NKRSM
00
£34(41)

24063
Capacity-Selling
L0043 LI (]
00
00.0% £34(41)

CGapacity-¥elling
+ SR
0.
£34(41)
201023

=)

00
£3401)

304132

P ot R
15 ,tart ;B E

Que v [ dlntemet Ex.,, ~ | 0 2 Win

«| A2 odobeRea. - [RasON- a5 EN’(_;' i oL AERE



&3

Combine alternative

B ASDN - Agile Supply Demand Networks - Base case1.xml

Fle Edt Scenario Views Tools Help
‘LaBBE PRIRAAR P

Duip] CareniStabs| Base ase 121145720582 1211497419015 1222206186997 1230205213063 123472a0agLa 1 BETIEND|

(= Manufactuing
Supplierlead time 0.0 daps
Intermal leadtime 1.0 daps

Lead fime to custo... 117 days MTS

s oo
Service B30 rn‘ 2830
= Inventary £34(41)
dverage inverton .. 5068 unis 222486

Average inventary .. 197431 €
[rwentory bum 1ate 25444 daps

= Outbound

C5 Qutbound 50533 units
Safety outbound st... 7469 unity
Outbound inventor... 177.75€

= T0c

Capacity utlisation  506%
Thioughput Dolar .. 825.78€ / day
[rweertory Diollar 0., B02350.0€ 7 day

1000%.041.22
00.0%

[ Legend n

FE— 3381023 » SK
Total Netwark | (tverview |n| 81767

Oncer lead time for customer 28,0
Average inventory inunits [3506
Average imventory nEUR (14861
Capacity constraint node—— |CM

e tart =1 Launch Intermet Explarer Brawser B
1y 51d) e Finds and displays infarmation and Web stes on the Internet, &8

336£132
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Input Transportation data between Warehouse Expanding and Combine reduce lead time

and increase inventory.

Warehouse expanding alternative

ol lable view...

put | Gubput|
‘ BP - KG BP - NKRSM Mew dis - SR Mew dis - 5K BP - P BP - Mew dis
| s} n 1 2 3 4 5
||Laba| EF - Ki5 BP - MKRSM Mew dis - SR Mew dis - SK EP - M EP - Mew dis
IIType Ground | Ground | Ground | Ground % | Ground + [ Ground “
Price 1530 1510 L AL L L
IICost 253.0 187.0 1.0 230.0 412.C 1.0
| Transportation time 1.0 1.0 0.0 1.0 z.0 0.0
T cy 0.12 0.1z 0.0 054 0.43 0.0
| Service WI(OTD) 97.0 96,0 99,99 58,0 96,0 99,99
i:Inv. el cur 128.0 128.0 1.4 2000 128.0 1.
FInv. Fel. i 1.0 1.0 1.0 00,01 1.0 1.0
|I_'(nw'. P, max Z00.0 200,0 Lo Z00.0 Z200.C Lo
| lLot-size 2000 Z00.0 1.0 2000 200,0 L.
| Transport fraquency 7.0 7.0 7.0 7.0 7.0 7.0
[Murnber of loks } shipment 1.0 1.0 0.0 1.0 1.0 0.0
| Helding cost rate 0.0 o0 0.0 24.0 0.0 0.0

Combine alternative

Transport table wiew...

BP - KG BP - NERSM BP - SR BP - 5 BP -CM

0 1 2 3 4
Label BP - K& BF - NKRSHM BP - SR BP - 5K BP -
Type Ground [ Ground w | Ground w | Ground ~ | Ground v
Price: 133.0 151.0 190.0 104.0 286.0
Cost 253.0 187.0 375.0 439, 0 412.0
Transportation time 1.0 1.0 3.0 3.0 2.0
LT C. 0.1z 0.12 011 1.2z 0.43
|Setvice WI(OTD) a7.0 95,0 35,0 33,0 96,0
|Trees b, cur. 123.0 128.0 128.0 125.0 123.0
F[n\r.: fil. riiry 1.0 1.0 1. 1.0 1.0
res Il 200.0 200.0 200.0 200.0. 200.0
Lok-size 200.0 200.0 200.0 200,00 200.0
Transport frequency 7.0 7.0 4.0 7.0 7.0
Mumber of laks | shiprent 1.0 1.0 1.0 1.0 1.0
Huolding cost rake 0.0 0.0 0.0 0.0 0.0
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Output Transportation data between Warehouse Expanding and Combine reduce lead time

and increase inventory.

Warehouse expanding alternative

B Transport table view...

BP -KG BP - NKRSM New dis - SR New dis - 5K BP-CM BP - Hew dis
| Demand 27000,0 27600.0 34672.5 32775.0 38500.0 i67447.5
| Average waiting Hme 3.5 3.5 3.5 3.5 3.5 3.5
 Order lead-time 4.5 4.5 3.5 4.5 5.5 3.5
| Goods in transport 332.88 340.27 1332.48 404.08 580.14 646.76
| Transport capacity Ubllsation (739726 7561.64 [Infirity 5979,45 10547.95 [InFinity

Combine alternative

M Transport table view..,

Input | Output :

BF - KG BP - NEKRSM BP -SR BP - SK BP-CM
Demand 27000.0 27600.0 30150.0 26500.0 34500.0
Average waiting time 3.5 3.5 2.0 3.9 3.5
Ordea'laadﬁm 45 4.5 5.0 6.5 5,5
Goods in transport 332.88 340,27 413.01 /507.53 519.86
Transport capacky telisation  7397.26 756164 8260,27 7808.22 9452.05
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