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This paper presents an approach for the decision
making process of positioning customer order
decoupling points (CODPs) in the integrated device
manufacturer’ s (IDM) semiconductor supply chain
under limited capacity, demand and manufacturing
lead-time variability. First, the feasible areas for
CODPs in IDM supply chain using a
semiconductor product-process matrix are
identified. Then the positioning of CODPs under
limited capacity, demand and manufacturing lead-
time variability in IDM supply chain is analyzed
based on simulation experiments. Lastly, a strategic
grid for positioning CODPs based on the findings is
suggested. Managerial implications on the
dynamics of limited capacity, demand and lead time
variability with CODPs are followed.
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The purpose of this study is to investigate the
relevance of application of social network analysis
for lacation selection of agricultural wholesale
market. We measured the centrality of agricultural
goods volume in korean 167 si.gun, and compared
with the efficiency of the agricultural wholesale
market.

The study implications are as followings. First,
centralities have relevances to agricultural goods
volume and efficiency of the agricultural wholesale
market. Especially, Gunsan-si and Pyeongtaek-si
have high centralities, but not have the agricultural
wholesale market. In addition, agricultural
wholesale markets of Seoul Garak, Seoul Gangseo,
Busan Omgung, Busan Gukje, Gwangju Gakhwa
have high centralities, transport volumes and also
have efficiency. For conclusion, social network
analysis will be new attempt as appropriate method
for selecting optimal locations of the agricultural
wholesale market.
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An inventory model where the demands to the
retailers are correlated with each other is considered.
It is common, because of the fashion or the seasonal
factors, that customers are likely to prefer buying
some products at the similar moment, which may
result in the correlation between the demands of
retailers. In this research, we consider a two-echelon
inventory model with one external supplier, one
warehouse and two retailers. We derive the demand
process to the warehouse and conduct experiments
by simulations to characterize the effect of
correlated demands on the inventory of the
warehouse. It is concluded that higher inventory
level is required to keep the stockout probability low
when there exists positive correlation between the
demands of the retailers.
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The main purpose of this study is to examine the
relationship among information sharing, flexibility,
and uncertainty of management environment
(variables of supply chain integration factors) as
independent variables, supply chain integration
(intervening variables), and integration performance
as well as customer satisfaction performance
(variables of supply chain performance) as
dependent variables. In order to obtain this research
goal, this study develops hypotheses concerning
variables by literature review to verify relationship.
The results of hypothesis verification can be tests
can be summarized as follows:

First, supply chain integration factors except
uncertainty of management environment showed
positive effect on supply chain integration. Second,
supply chain integration impacted positively on
supply chain performance. Third, there is no conflict
responses and regulating effect of cooperation. But,

conflict responses and regulating effect of
cooperation positively affect on supply chain
performance. That implies better supply chain
performance can be achieved as the level of conflict
responses and cooperation regulating effect of
increase. It is shown that the intervening roles of
supply chain integration extracts better supply chain
performance
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Literature survey shows that only a few papers deal
with comprehensive supply chain models with both
forward and reverse flows. The goal of this study is
to propose a comprehensive closed-loop model
integrating forward and reverse logistics for the
supply chain network design and to design a
cooperative coevolutionary algorithm(CCEA) as a
heuristic approach to get a good approximate
solution. Mathematical model is formulated first,
and then CCEA is designed as follows; First, the
problem is broken down into eight subproblems.
For each subproblem, a population of chromosomes
is created, a chromosome is encoded using a
permutation of integers, and a decoding method is
suggested to get a partial solution. As genetic
operators, binary tournament selection with elitist
strategy, order crossover, and swap mutation are
applied for evolving each of the subpopulations. To
find feasible solutions satisfying a nonlinear
constraint, a penalty method is adopted. The
evaluation of a partial solution in a subpopulations is
done by composing a complete solution with the
best partial solutions from all the other
subpopulations. Experimental results show that our
CCEA in almost every case outperforms GA in
terms of both the quality of solution obtained and
the potential for solution improvement.
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Patent analysis, which refers to statistical methods
used to examine the information contained in a



patent document, is widely used to analyze the
research and development capacity. This study
applied patent analysis to examine the research and
development for SCM(supply chain management)
using KIPRIS(Korea Intellectual Property Rights
Information Service) database. The technology
development activities in the field of SCM from the
year 1999-2012 were investigated using 295 applied
patents. The factors analyzed include patents in a
calendar year, patent portfolio, patentee capability,
patentee nationality, technological classification
using the [PC(international patent classification),
and detailed analysis for the issued patents. The
research findings show that the patent analysis can
provide stakeholders of SCM with information that
will assist in their strategic research and
development planning efforts.

This study was conducted to find out the factors
affecting information exchange of Paprika farms to
apply SCM(Supply chain management) and to
define the effect of information exchange by
performance a paprika supply chain. In conclusion,
farmers or managers recognize the necessity of
information exchange with SC partner to enhance
paprika supply chain performance in deed. But the
cost and risk made them reluctant to information
exchange. They don’t want information exchange
in short term but they desire a strategic information
exchange in the future. So it is required that
agricultural information exchange should be
supported by government and organization with the
change of cognition about agricultural information

exchange.
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Supply chains are facing numerous changes that are
contributing to increasing vulnerability to
disturbances. Therefore, supply chains must be
resilient. The paper present a supply chain

simulation study based on empirical data for a real
case related with Army supply chains. The purpose
of this paper is to evaluate alternative supply chain
scenarios based on supply chain structure for
improving supply chain resilience to a surge
demand in war time. and assess how mitigation
strategies affect end user as well as whole supply
chain. Strategic inventory and redeployment is
considered as redundancy and flexibility
respectively. To assess the supply chain structure of
each scenario, three performance measures are used,
stockout rate at end user as customer fillrate, end
user recovery pattern and total inventory level. We
show that right reduncancy leads Army supply
chains to be more resilient as well as efficient.
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The local government has the direct responsibility
of reverse logistics over locally disposed end-of-life
(EOL) consumer electronics (CE). In this study, the
range of reverse logistics is set from the customer’ s
EOL CE disposal site to the collection warehouse
selected by the local government.

The system which measures the least greenhouse
gas emission is analyzed as the most applicable
reverse logistics for EOL CE based on the
assumption that proper disposal information of EOL
CE such as item type, quantity, location and weight
are noticed in advance. For this, two heuristics such
as shortest distance method and Sweep method are
applied in this study. Also, 1 ton, 2.5 ton, and 2.5 &
1 ton transportation vehicles for reverse logistics are
compared to calculate the greenhouse gas
emissions.

The result of this study can be applied to initiate the
research of environmentally friendly reverse
logistics for EOL CE ranging fully from consumers
to recycling centers via local government’ s
collection place
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The objective of this paper is to compare two types
of reverse logistics networks using genetic
algorithm (GA) approach. Reverse logistics
network with decentralized centers (RLNDC) and
reverse logistics network with centralized centers
(RLNCC) are considered. The former allows
multiple collection centers, recovery centers,
redistribution centers, and secondary markets in
reverse logistics networks, whereas, the latter
considers single collection center, recovery center,
redistribution center, and secondary market in
reverse logistics networks. The mathematical
models for the RLNDC and RLNCC are developed
and each model is programmed and evaluated by
GA approach. Finally, the RLNCC outperforms the
RLNDC by means of various measures of
performance.
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The market competition of express courier service
has become severe so that an express delivery
company is consistently under pressure to operate
its service network as efficient as possible. In this
regard, the strategic alliance between small and
medium companies can be considered as a useful
way in maintaining their competitiveness. This
study proposes a decision support model to examine
the feasibility of merging under-utilized courier
service centers and collaborating consolidation
terminals with strategic alliances among them. The
proposed models can be formulated as a multi-
objective programming models maximizing the
minimum expected profit increase of each
participating company. A solution procedure based
on the maxmin criterion is developed by using a
genetic algorithm (GA). The applicability and
efficiency of the proposed models are demonstrated
through illustrative numerical examples.
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Decision Framework for Customer Order Decoupling Point in a
Semiconductor Supply Chain under Limited Capacity *

Seung Hwan Kim* + Joong In Kim**!
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This paper presents an approach for the decision making process of positioning customer order decoupling points
(CODPs) in the integrated device manufacturer’'s (IDM) semiconductor supply chain under limited capacity, demand
and manufacturing lead-time variability. First, the feasible areas for CODPs in IDM supply chain using a

semiconductor product-process matrix are identified. Then the positioning of CODPs under limited capacity, demand

and manufacturing lead-time variability in IDM supply chain is analyzed based on simulation experiments. Lastly, a
strategic grid for positioning CODPs based on the findings is suggested. Managerial implications on the dynamics of
limited capacity, demand and lead time variability with CODPs are followed.

Keywords: Customer Order Decoupling Point, Supply Chain Management, Semiconductor Manufacturing,

Integrated Device Manufacturer, Limited Capacity

1. Introduction

Under a long economic downturn, the high-tech industries
are feeling even more pressure for improvements and cost
reduction due to the severe unpredictability in their markets.
One of the examples is the semiconductor manufacturing

industry which has reached an unprecedented level of

competition (Chen, 2012). To survive, they are trying to come
up with new ways of business such as alliances, becoming
fabless, outsourcing and developing next-generation
technologies (Chen, 2012).

One of the strategies they adapted is the use of customer
order decoupling point (CODP), also known as decoupling
point (DP), order penetration point (OPP), or push-pull
boundary (PB), in their supply chains (Olhager 2003 ; Naylor
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et al., 1999 ; Harrison et al., 2004 ; Christopher, 1998). CODP
is the boundary between make-to-stock (MTS) and make-to-
order (MTO) in the manufacturing supply chain, where a
particular product is linked to a specific customer order - MTS
productions are applicable upstream of CODP and MTO
productions are necessary for downstream operations
(Olhager, 2003). The goal of CODP is to achieve the benefits
of both responsiveness (i.e. high service level) by MTS and
low inventory costs by MTO but there exists a trade-off
between service level and inventory costs (Kim, 2006).
Furthermore, CODP may differ between products and over
time for a particular manufacturing firm (Olhager, 2003).
Thus, it is needed to find the optimal CODP balancing service
level and inventory costs in a particular manufacturing supply
chain associated with particular product types.

In the semiconductor supply chain, there are different types
of semiconductor design and manufacturing companies such
as integrated device manufacturer (IDM), fab-lite, fabless,
foundry, outsourced semiconductor assembly and test
(OSAT), and electronics manufacturing services (EMS)
companies. Among them, IDM (e.g. Intel, Samsung, Fujitsu,
and Hitachi) is a large, vertically integrated firm with fairly
concentrated market structures in each product segment. IDMs
typically perform R&D, manufacturing, sales, and marketing
on their own. Semiconductor manufacturing processes are
most often divided into two primary processes: the front-end
(i.e. blank wafer production, wafer fabrication, and probe) and
the back-end (i.e. assembly, packaging, and test) (Brown et al.,
2000 ; Lee, 2001). IDM manufacturing supply chain includes
all of the front-end and back-end processes. This paper
focuses on the optimal CODP in IDM manufacturing supply
chain.

In order to identity the optimal CODP, a discrete-event
process simulation approach is employed. The purpose of this
study is to develop a decision framework for positioning
CODP in a semiconductor supply chain based on the levels of
product capacity and demand variability. One of the
approaches for considering the capacity and demand
variability is what-if analysis. Simulation is an effective tool
for what-if analysis (Chang and Makatsoris, 2001) and has
been widely used in supply chain frameworks for decision

making and supporting process (Van Der Zee and Van Der
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Vorst, 2005 ; Tako and Robinson, 2012). In addition,
acquiring and using the real data about the semiconductor
manufacturing are very difficult. Under such circumstances,
simulation has been a useful research method

The key performance measures are the total cost (i.e. the
sum of inventory holding cost, incentive cost, and tardiness
cost) and on-time delivery rate (i.e. a measure of service level)
since the trade-off between inventory cost and service cost is
the key factor that influence the optimal location. Most papers
that seek for the optimal CODP location generally use these
costs as the performance measures (Cochran and Kim, 1998 ;
Sun et al., 2010 ; Kim et al., 2012). The tardiness cost or
penalty cost is the cost which is assigned when manufacturers
do not accomplish the on-time delivery (Sun et al., 2010). The
incentive cost or discount cost is the cost which is incurred
when the customer’s desired delivery lead time is shorter than
the expected manufacturing lead time. In this case,
manufacturers propose a price discount as an incentive to the
customer so that the customer agrees to accept the expected
manufacturing lead time as the delivery lead time (Kim et al.,
2012).

The most important factor in this research is the capacity.
As mentioned previously, the economic downturn has been
pushing semiconductor manufacturing companies for cost
reduction and budget cuts. But the problem with it is that
semiconductor manufacturing has extremely complex
processes and requires very expensive equipment (Vardar et
al., 1997). Also with the decreasing profit margins due to the
rising fabrication/designing costs and falling prices,
semiconductor companies are having hard time investing their
capital to equipment for maintaining reasonable capacity for
their highly fluctuating demand (Brown and Linden, 2009).

In this paper, an approach for the decision making process
for CODP location in the semiconductor supply chain is
presented when there is lack of capacity due to the capital
investment constraint. This study includes three main stages:
1) identifying feasible areas for CODPs in IDM supply chain
via the semiconductor product-process matrix; 2) analyzing
the positioning of CODPs under limited capacity, demand and
manufacturing lead-time variability in IDM supply chain via
the simulation experiments; 3) presenting a strategic

framework for positioning CODP under limited capacity based
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on the findings and implications of the experiments.

The remainder of the paper is organized as follows: In the
next section, related literature on finding optimal CODP
location is reviewed. In sections 3 and 4, the above three main
stages of the study are described. Lastly, conclusion and future

research are given in section 5.

2. Literature Review

There have been many discussions about choosing the right
strategy between ‘push’ (i.e. building products based on
forecast in advance) and ‘pull’ (i.e. building products after
receiving actual orders) in the literature (Hirakawa, 1996 ;
Dengiz and Akbay, 2000 ; Grosfeld-Nir et al., 2000 ; Li,
2003). But the key issue is not to determine which is better but
to match supply chain strategies with markets and products
(Fisher, 1997 ; Lee, 2002). The semiconductor industry has
market/product characteristics such as high demand variation,
short product life cycle, and long production lead time (Brown
et al., 2000 ; Kim, 2006) and the hybrid strategy between push
and pull, in which a product is processed to a certain point
(push) then wait for the actual customer order to finish
processing (pull), has been used as the mainstream supply
chain strategy (Brown et al., 2000 ; Jain et al., 2000). Not only
in the semiconductor industry, but the hybrid strategy also has
been successful in various industries (Lee et al., 1993 ;
Federgruen, 1993 ; Mrena, 1997).

The most critical decision in the hybrid strategy is the
location of the boundary (as explained in Section I, the
boundary has been called by different names in the literature -
CODP, DP, OPP, or PB) between push portion (MTS
production) and pull portion (MTO production) of the supply
chain. Cochran and Kim (1998) apply the hybrid strategy to
production system and call it ‘Horizontally Integrated
push/pull Hybrid Production System’ (HIHPS) and try to find
the optimal location of CODP in a serial production line that
minimizes the sum of inventory cost and service cost. They
also show that the proposed hybrid system outperforms pure
push system and pure pull system by using a case study of a
transmitter manufacturer. Olhager (2003) point out that

market, product, and production factors affect CODP
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positioning and the shifting of CODP upstream or downstream
in the supply chain. In the extant literature, the most
influential factors for CODP are demand variability (Fisher,
1997 ; Olhager, 2003 ; Waddington et al., 2002) and
manufacturing lead-time variability (Brown et al., 2000 ;
Olhager, 2003 ; Waddington et al., 2002). The demand
variability and manufacturing lead-time variability should be
included in a model that allows the manufacturing firm to
choose the right CODP.

According to the above factors to be considered for CODP
positioning, this study aimed to determine the optimal CODP
balancing inventory costs and service level under the market,
product, and production factors in IDM manufacturing supply
chain. The market factors are demand variability and delivery
lead time. The product factors are different semiconductor
product types. The production factors are semiconductor
manufacturing process, manufacturing lead time, and limited

capacity of bottleneck stations.

3. Identifying Feasible Areas for CODPs in
IDM Semiconductor Supply Chain

Before finding an ‘optimal’ CODP in IDM supply chain
using a simulation study, it is needed to identify ‘feasible’
CODPs for semiconductor product types and manufacturing
processes. To identify feasible CODPs for IDM, a
semiconductor product-process matrix (Kim, 2006) that shows
the feasible ‘process areas’ for CODPs along the manufacturing
processes for several semiconductor product types is adopted.
Next, ‘controllable candidates” for the optimal CODP within
the feasible areas in IDM supply chain are identified. Finally
the discrete-event simulation study to analyze the optimal
CODP is performed.

To explain the steps to identify the feasible areas of CODP
for semiconductor supply chain, begin with the products. In
terms of process characteristics, semiconductor products are
divided into three main types: Standard general-purpose IC,
application-specific IC (ASIC), and application-specific
standard part (ASSP). ASIC can be divided into Full Custom
IC, Cell-Based IC (CBIC), Structured ASIC, Gate Array
(GA), Programmable Logic Device (PLD), and Field
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Programmable Gate Array (FPGA) (Smith, 1997; TechWeb,
2009). Also by the application areas, they can be classified
into three types: memory, microprocessor, and logic devices
(Brown et al., 2000). If both categorizations are combined,
memory and microprocessor ICs belong to the standard
general-purpose IC, whereas logic devices are part of the
ASIC and ASSP products.

Even though semiconductor manufacturing processes are
long and complicated with respect to different types of
products, generally they can be divided into two major pieces:
the front-end (i.e. blank wafer production, wafer fabrication,
and probe) and the back-end (i.e. assembly, packaging, and
test) (Brown et al., 2000; Lee, 2001). The front-end performs
the transfer of circuit patterns to blank wafers (i.e. fabrication
process) and functional electrical test of fabricated wafers (i.e.
probe process). Then there is the ‘die bank’ which is a storage
location between the front-end and the back-end. After the die
bank, the back-end includes the separation of individual ICs
(dies) from the finished wafer, sorting, mounting, attaching
and wire-bonding of the die to the appropriate mount media,
molding, and package preparation (i.e. assembly and
packaging process). Then a functional electrical test of the
product is performed (i.e. burn-in test process). Finally,
products are then delivered to original equipment
manufacturer (OEM) customers, electronics manufacturing
services (EMSs), or third-party vendors of the electronics
products. Packaged ICs are then incorporated into subsystems,
systems, applications, or printed circuit boards (PCBs) at the
customer sites (i.e. system set-up process).

Kim (2006) developed a semiconductor product-process
matrix which identifies feasible process areas for CODPs as
shown in Figure 1. The feasible areas in Figure 1 were
identified according to the customization processes of each
product type because a CODP cannot be placed in the
customization processes:

1) Full-custom ASICs and CBICs launch the customization
processes at the beginning of the fabrication because they are
created on blank wafer.

2) Structured ASICs actually start their customization at the
early fabrication process.

3) GAs begin their customization during the fabrication

process but later than Structured ASICs.
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4) For PLDs and FPGAs, customization occurs only after
finished chips are delivered to the customers.
5) ASSPs and Standard general-purpose ICs have no

customization processes.
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Standard 1C

4— Standardization Process (Feasible Ares for CODPs)

Customization Process (Fixed Pull Strategy)

Figure 1. Semiconductor product—process matrix identifying
feasible areas for CODPs (Kim, 2006)

In Figure 1, a CODP can be placed anywhere in the feasible
areas. But in reality there are certain points where stopping the
process flow makes sense technologically or economically. In
this study, there are three feasible CODPs: wafer bank (WB),
die bank (DB), and finished ICs warehouse (FW). The wafer
bank which is located between ‘foundry fab’ and ‘metals fab’
in wafer fabrication (Leachman, 1994) is a feasible stock
point. If stopping, storing, or resuming activities cause
unnecessary yield losses, companies may not use this stock
point. The die bank (DB) is a feasible stock point that most
semiconductor companies have used. The fabricated and
probed (i.e. functionally tested) wafers are stored in this
location before being cut and assembled into individual ICs in
the assembly stage. The finished ICs warehouse (FW) has the
finished integrated circuit (IC) products that go through
assembly, packaging, and final quality tests in the assembly
and testing processes. Since our scope is within the processes
of IDMs, the blank wafer production and the system set-up
processes are excluded. Figure 2 shows IDM semiconductor
supply chain processes considered in this paper. Products that
have WB, DB, and FW as the feasible CODPs (Standard IC,
PLD, ASSP, and FPGA) are considered the

experimentation.

in
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Figure 2. IDM semiconductor supply chain in this research

4. Analysis of CODP Positioning under
Limited Capacity in IDM Supply Chain

4.1 Experimental Setting

To examine the impact of CODP positions to the
performance of a supply chain under limited capacity,
simulation experiments are performed in this study. Demand
variability and customer’s delivery lead-time requirement are
the market factors that influence the performance of the supply
chain (Olhager, 2003). Demand variability is defined as
different levels of coefficient of demand variation (CV) from
0.2 to 2.0 with daily mean demand of 100 wafers. The high
value of CV typically coincides with high demand fluctuation
and low demand volume (Olhager, 2003). Customer’s delivery
lead time requirement is assumed to be uniformly distributed
from 7 days (i.e. fast delivery) to 180 days (i.e. long-term
commitment). If the supplier does not meet the customer’s
delivery lead time requirement, a penalty cost which is called

‘service cost’ is assigned (e.g. 5% of the sales price is
discounted). It is assumed that the supplier must satisfy at least
90% mean on-time delivery (OTD) rate.

To manage inventories in the three supply chain models
with CODPs at wafer bank (WB), die bank (DB), and finished
IC warehouse (FW), first a pilot study is performed to estimate
appropriate replenishment lead times for each supply chain
model based on the capacity scenarios which are described
below. Order/setup cost is assumed to be negligible since this

paper considers single product in an IDM type company (i.e.
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replenishment orders are made within the same organization
for one product). Therefore a daily periodic review base-stock
model, which checks inventory level everyday and places
orders, is used with the safety factor of 1.28. Typically annual
inventory holding cost rate for high-tech products such as
semiconductors is higher than other industries, ranging from
0.42 to 0.45 (SRI International, 2001). In our experiment, the
annual rate of 0.45 is applied for the calculation of inventory
holding cost. For the service costs, Hegedus and Hopp (2001)
suggest that service costs could be about 50 times of the daily
inventory holding cost rate. Based on the inventory holding
cost rate used in our experiments (i.e. 0.45 per year), 0.05 is
chosen as the service cost rate. For the facility capacities, four
levels of capacity are assumed. Let £, be the mean daily
demand and o7, be the maximum expected standard deviation
of the daily demand (when CV=2.0 in our experiments). Then
the four levels of capacity are assumed as follows:

* Low Level: y, + 0.50"" (250 wafers per day in the

experiments)

max

+ Low-Medium Level: 1, + 1.00," (400 wafers per day in
the experiments)

* Medium-High Level: y, + 2.00," (700 wafers per day in

the experiments)

+ High Level: g, + 3.000}" (1000 wafers per day in the

experiments)

Simulation models are created by ExtendSim©) 8.02. Each
simulation run length is 5 years and 50 replications are
performed for each scenario. Each replication is truncated at
175 days. Table 1 presents the key market factors and the
model parameters. This experimentation considers a situation
where the supplier ships the encapsulated wafers, not the
individual ICs, to the customers. To build valid models, all the
models are developed by benchmarking existing models that
employ real semiconductor factory datasets. The wafer
fabrication model is developed mainly based on Duarte et al.
(2002) and also refers to Atherton & Atherton (1995).

The simulation modeling approach adapted from Duarte et
al. (2002) in this research is for creating a parameterized
simulation model that effectively describes a large
semiconductor dataset from an IDM type semiconductor
company. The most important element is how the cycle

time/lead time distributions are generated. Instead of using
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Table 1. Market factors and model parameters used in the experiments

Lo Normally distributed with mean 100 and standard deviation from 20
Demand variability . .
Market to 200 (step size 20), in wafers per day
factors Delivery lead-time ) )
4 Uniform (7, 180), in days
requirement
Facility capacity 250/400/700/1000 per day, in wafers
Minimum service
. Mean OTD rate of 0.90
Model requirement
parameters Inventory policy Daily periodic review base-stock model with a safety factor of 1.28
Holding cost rate 0.45 per year
Service cost rate 0.05 of sale price

stationary probability distributions, the mean and standard
deviation of the cycle time/lead time distributions are
generated based on the monotonically increasing cycle time-
throughput curve (Fowler et al., 2001). This curve is then
linearly interpolate into three segments and every day the
mean and standard deviation of the distribution is determined
by entering the capacity loading of each day to those linear
equations. Then the simulation model generates lead times
according to the mean and standard deviation of the
distribution determined every different day. For example, the
mean lead time can be obtained for capacity loading up to
70% by y=a;x+by, by y= a,x+b, for between 70% and 90%,
and by y=a;x+b; for greater than 90%. Figure 3 illustrates this
method. Table 2 shows some examples of the parameter
values used in the wafer fabrication model (can only show one
value from each segment due to confidentiality issue).

Since their linear interpolation parameters are employed,
the output of the simulation model in this research is relatively
close to their output which represents a wafer fabrication

facility for a single product with release rate of 12 lots/day,

Mean Lead Time Std.Dev of Lead Time

»> »
—» >

Capacity Loading (%) Capacity Loading (%)

Figure 3. Generating mean and standard deviation of lead time
distribution

100% yield, 83 tool groups with 265 tools, 32 operator groups
with 90 operators. The capacity and the release rate in this
paper are then modified to perform what-if analysis.

The assembly and test model is created based on Sivakumar
(2000) and a production planning spreadsheet model of a real
semiconductor company. The model gives lead time estimates
and unit costs based on the capacity loading. Due to
confidentiality, numbers are modified and the output from the
modified model is compared with the result from Sivakumar
(2000) for validity. Some examples of the modified
parameters in the model are shown in Table 3. The product

assumed is the wafer level chip scale packaging (WLCSP)

Table 2. Examples of lead time distribution parameters in wafer
fabrication model (in days)

Lead Time Distribution : Normal
Capacity Loading Mean Standard deviation
50% 162677 1.475
80% 229334 1.9517
95% 32.136 2.7982

Table 3. Examples of modified parameters in the assembly and

test model
Available Hours / Week 168
Work Weeks per Year 50
Direct operator utilization assumption 0.8
Wafer Mount process rate (per hr) 18520
Wafer Saw / Clean process rate (per hr) 2410
2/ Opt Inspection process rate (per hr) 1100
Plasma Clean process rate (per hr) 56375
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product, which has been a new trend because it allows smaller

chip size and lower manufacturing costs (Garrou, 2000). For

this product, the assembly operations are performed at the

wafer level.
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4.2 Analysis of the Experimentation for CODP

Positioning

Table 4 presents the outcomes of the simulation

Table 4. Results of three supply chain models under high capacity (cost in dollars)

CODP at WB High Capacity (1000 wafers / day)

DSIYI 21)111’e Averél(%:t;l“otal Averaéz SI;I;)lding Averacgzsfservice Average OTD rate
0.2 355051 45582 309469 0.9457
04 371250 59608 311642 0.9457
0.6 407828 78878 328950 0.9448
0.8 444693 86204 358489 0.9436
1.0 488400 96284 392116 0.9416
12 543935 100995 442940 0.9391
14 593421 108671 484749 0.9370
16 619345 111287 508057 0.9385
18 691038 122682 568357 0.9347
20 744364 127928 616436 0.9328

CODP at DB High Capacity (1000 wafers / day)

D(é:l ;,fe Avergizt;l“otal Avera(g; SI;Isolding Averaé’(e)sfservice Average OTD rate
0.2 108964 87510 21454 0.9910
04 130202 98595 31607 0.9928
0.6 155302 109472 45830 0.9938
0.8 193821 141353 52468 0.9929
1.0 244472 189143 55329 0.9911
12 285664 213477 72188 0.9875
14 306708 225050 81659 0.9880
16 338504 246797 91707 0.9846
18 361285 253050 108236 0.9857
20 398276 256106 142170 0.9822

CODP at FW High Capacity (1000 wafers / day)

D(efl\:l ;)lfe Averca(g):t;l"otal Averag:) sl;lsolding Avera(%zsfservice Average OTD rate
0.2 119502 111690 7812 0.9986
04 144037 119729 24308 0.9958
0.6 181640 143063 38577 0.9950
0.8 214185 172587 41599 0.9947
1.0 278480 225427 53052 0.9915
12 307475 243726 63750 0.9917
14 351229 269857 81373 0.9882
1.6 381533 294173 87360 0.9878
18 417082 313501 103581 0.9839
20 442393 313382 129011 0.9839
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experiments for the three supply chain models with CODPs at
WB, DB, and FW, when the capacity level is high. Results
from the experimentation under the other three levels of
capacity (i.e. low, medium-low, and medium high) are listed
in the appendix. The motivation of positioning CODP
upstream in the supply chain is very obvious. It provides a
lower value of inventory, which means inventory cost
reduction. On the other hand, it may deteriorate on-time
delivery performance. To check this trade-off between
inventory costs and service level, Figure 4 compares the mean
inventory holding costs and the mean OTD level of the three

models for each capacity level.

Mean Inventory Cost ($/year)

300000

250000

200000

150000

EWB
©=DB

Inventory Cost

100000 1 Fw

50000 -

Med-High
Capacity

Low Low-Med

Mean OTD Rate

1.0000
0.9800
0.9600
0.9400
0.9200 -
0.9000
0.8800
0.8600
0.8400
0.8200

LI
=08
SR

OTD Rate

Low-Med Med-High High

Capacity

Low

Figure 4. Mean inventory cost and OTD rate comparison
among the three supply chain models

Figure 4 clearly shows the trade-off between inventory cost
and service level. Moving CODP closer to the end of supply
chain results in better service level but higher inventory cost,
and moving CODP closer to the beginning of supply chain
gives worse service level but lower inventory cost — FW

(closest to the supply chain end) shows the best mean OTD

[¢]
i

A%
rate but the worst inventory cost, WB (closest to the supply
chain start) has the worst mean OTD rate but the best
inventory cost. As the next step in the analysis, the total costs
of the models are presented in Figure 5 in order to compare

the overall performance of the models.
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Capacity

Figure 5. Overall cost comparison among the three supply
chain models

The first thing can be noticed from Figure 5 is that WB is
significantly outperformed by the others. It can be explained
by ‘feasible degree of postponement’ in designing a hybrid
supply chain strategy (Kim et al, 2012) — there exists an upper
bound that a CODP can be positioned in a supply chain with
respect to its product/market/production characteristics and
therefore positioning CODP away from the customer or the
end of supply chain will benefit only up to that point. It is
evident in Figure 5 that even though positioning CODP at WB
significantly reduces the inventory holding cost, WB is over
the upper bound of CODP position in this supply chain and
results in too much service cost. On the other hand, it is hard
to tell which can be considered better between DB and FW. It
appears that the decision of positioning CODP at either DB or
FW depends on the capacity level. At the low capacity level,
FW produces lower cost but as the capacity increases DB
catches up and outperforms FW at the high capacity level. It
indicates that the trade-off between inventory cost and service

cost is driven by capacity levels. Lower capacity level
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increases the lead time and service cost, therefore overwhelms
the benefit of inventory cost reduction in DB. Higher capacity
level decreases the lead time and service cost and as a result
inventory cost reduction in DB overweighs service cost.

But another important factor that is needed to analyze this
phenomenon closely is the demand variability since it affects
lead times. Therefore, further analysis is performed including
demand variability with the focus on DB and FW in Figure 6.

Now by considering Figure 5 and 6 together, the following
observations can be made. At low capacity in Figure 5, overall
FW performs better than DB. But after demand variability is
included, it can be seen from Figure 6 that DB shows good
performance when demand variability is low but as demand
variability increases FW performs better and the difference
becomes larger. As the capacity level increases, the range of
demand variability where DB can be effective also goes up

and eventually DB outperforms FW in a small margin under
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the entire demand variability range in the experiments. Then at
high capacity, Figure 5 and 6 indicate DB outperforms FW
regardless of demand variability level.

To interpret these outcomes, let's go back to Figure 5 - it
shows that DB has lower inventory costs in any capacity level.
This indicates that it is a matter of how much DB can reduce its
sensitivity of lead time against demand variability with the
increasing capacity, since demand variability affects lead time
variability, which in turn will increase service cost. Since DB is
located further from the customers, its service cost is greatly
affected by lead-time variability. Increased demand variability
leads to more frequent high-volume orders. When there is
insufficient capacity, these large orders quickly increase the
utilization of the bottleneck, which means longer lead times and
higher lead-time variability. But if there is sufficient capacity,
these large orders should give less influence on the lead-time

variability and therefore results in relatively stable lead time.
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Figure 6. Positioning CODP at DB and FW under different demand variability and capacity



10 7

oh

3} .

To validate this reasoning, the trend of service costs with
each capacity level is presented in Figure 7. As expected,
Figure 7 shows that when the capacity level is low, the service
cost of DB model increases rapidly as demand variability
increases and result in significant differences from the service
cost of FW. But as the capacity level goes up, the service cost
increase of DB model slows down and eventually approaches
to the service cost of FW at the high capacity level.

In addition, the same experimentation is performed under a
different inventory policy to see if the outcome differs from the
original case with a base-stock model. Figure 8 presents the
equivalent of Figure 6 which compares total cost of DB and

FW with a daily periodic review (s, S) inventory model with
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both demand and lead time variability. Under (s, S) inventory
model, a replenishment order is placed if the inventory level is
below ‘s’, and the order quantity is the difference between ‘S’
and current inventory level (Nahmias, 2004). In Figure 8, it can
be observed that the overall pattern seems to be very close to
the outcome from the original experiments.

Note that the results of experiments in this paper support
the fact that the majority of semiconductor companies position
their CODP at DB (Brown et al., 2002 ; Chong et al., 2004 ;
Jain et al., 2000). If companies can maintain financial
resources for enough capacity, positioning CODP at DB is an
effective supply chain strategy. But considering the volatility

of semiconductor related high-tech markets and the recent
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Figure 7. The trend of service cost with increasing capacity
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Figure 8. Results from additional experiments under (s, S) inventory policy

downturn, it can be suggested that supply chain managers may
have to re-evaluate the location of CODP for their products
based on their capacity plans. To facilitate the decision
making process for positioning CODP in semiconductor
supply chains, Figure 9 proposes a decision framework for
positioning CODP based on the experimentation in this paper.
Figure 9 recommends the positioning of CODP based on the
level of capacity and demand variability. When a product has
low demand variability, its CODP may stay upstream (or at DB
in terms of current industry practice), or it can be determined by
its market situation if capacity level is relatively low. For
example, if capacity outlook seems to be enough, they can
position its CODP at DB or upstream in the supply chain. If not,
companies need to see the market situation and decide which is

more critical — providing a high service level to its customers or

CODP at FW
. (Or move CODP
High downstream)
Determined by
Demand invem_ory/service
Variability prory
CODP at DB
Low (Or move CODP upstream)
Low - > High
Capacity Level

Figure 9. Decision framework for CODP positioning in a
semiconductor supply chain
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mitigating inventory cost / obsolescence risk of the product.
Then as the demand variability of the product increases,
positioning CODP at downstream in the supply chain (or at FW
in terms of current industry practice) is recommended unless the
capacity plan for the product is large enough compared to its
demand. When it is hard to tell if capacity will be adequate
compared to product demand, the decision maker should see if
the current situation for the product requires to maintain stable
service level or to maintain lower inventory cost.

Even though the strategic CODP positioning grid in Figure
9 is constructed based on our experimental data, it provides a
meaningful insight on how companies should approach CODP
positioning decision - the degree of demand variability has to
be assessed with the company’s capacity plan concurrently in
CODP positioning decision process. There are some
semiconductor suppliers that use different fixed CODP
positions for each product. Basically these companies analyze
the historical demand and determine CODP positions of their
products. But if the commitment on capacity becomes
uncertain so that the ratio between the capacity and the
demand of products fluctuates, the fixed-CODP strategy may
bring some substantial risks to their supply chain performance.
Depending on the degrees of capacity reduction, the dynamics
of CODP location and the demand variability may
significantly vary, as it can be observed from our
experimentation, and therefore the results and insights from
this paper can be leveraged as a guideline for semiconductor

companies and their supply chain strategies.

5. Conclusion and Future Research

This study aims to determine CODP location under the
market, product, and production factors in IDM semiconductor
supply chain. Especially our main focus is the possibility of
capacity limitation or reduction due to the world-wide
economic downturn and the high level of uncertainty in the
high-tech industries. First, the type of business model,
products, processes, and the supply chain are determined
based on the semiconductor product-process matrix. Then the
feasible stock points in the supply chain are identified and

they become the candidates for the strategic CODP position.
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Based on these configurations and the external market factors
such as demand variability and customer delivery lead-time
requirement, simulation experimentation is implemented by
adapting and benchmarking previous research that use real
semiconductor manufacturing datasets. Finally, the experimental
outcomes are analyzed and the decision framework for
positioning CODP in a semiconductor supply chain based on the
levels of product capacity and demand variability is presented.

In the semiconductor industry, DB has been typically used
and recommended as CODP location and there have been
some companies that employed different CODPs based on
their products. But due to the fast-pace evolution of
semiconductor technologies, companies need to keep up with
it and therefore have to commit themselves to invest their
resources on new machines and their capacity. If difficult
financial situations force companies to limit their capital
investment on capacity, the sensitivity of lead time against
demand variability may increase and can cause unstable
supply chain performance if they do not re-evaluate their
supply chain strategies in terms of CODP positioning. In this
situation, this paper can provide a basis for strategizing CODP
positioning based on product, process, demand variability,
lead-time variability, and capacity limitation.

The managerial implications from this paper are the
following: If the financial situation of the company is good and
therefore steady investment on capacity is maintained, using DB
as CODP or positioning CODP upstream in a supply chain can
remain as an effective strategy. If the constraints in capacity
investment become stronger and the capacity plan gets more
conservative, they have to re-evaluate the impact of demand
variability with the capacity plan concurrently, and then
strategically determine if CODP has to move downstream,
possibly after assembly and test operations. If the capacity plan
will reasonably follow the demand trend but not certain that it
will be enough, companies may position the CODP with respect
to the market situation where avoiding excessive inventory or
providing better service has to be considered more critical.

There are several areas that this research can be improved
and extended. First, there are certain factors that cannot be
quantitatively captured in our modeling approach. By moving
CODP downstream, there are certain benefits such as

increased efficiency and facility utilization, thanks to the
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economies of scale and more streamlined processes. If these
factors can be included in the modeling approach with the
feasible ways of measuring those benefits, it can be a
meaningful extension of our research. Second, the empirical
validation of the CODP positioning framework by using actual

datasets can be a natural next direction of our research. Lastly,

r

T 13

this study did not comprehensively consider the other market,
product, more performance measures and production factors
suggested by Olhager (2003), which established a guideline
for CODP research. Even though it may be difficult to include
all of the factors and measures in a model, it will be desirable

to include them in future research as more as possible.

CODP at WB Low Capacity (250 wafers / day) Low-Medium Capacity (400 wafers / day) | Medium-High Capacity (700 wafers / day)
CVof Average Avergge Avergge Average | Average Avergge Avergge Average | Average Avere}ge Avergge Average
Demane Total | Holding | Service | OTD Total | Holding | Service | OTD Total | Holding | Service | OTD
Cost Cost Cost rate Cost Cost Cost rate Cost Cost Cost rate
0.2 | 385130 | 49991 | 335139 | 0.9411 | 386983 | 83589 | 303393 | 0.9467 | 363122 | 45619 | 317503 | 0.9442
04 | 427042 | 73959 | 353084 | 0.9383 | 439988 | 129762 | 310227 | 0.9459 | 384066 | 58740 | 325326 | 0.9432
0.6 | 502329 | 86078 | 416252 | 0.9301 | 462894 | 153323 | 309572 | 0.9479 | 420397 | 75867 | 344530 | 0.9418
0.8 | 647671 | 79203 | 568468 | 09102 | 541687 | 152958 | 388729 | 0.9392 | 465005 | 83913 | 381091 | 0.9398
1.0 | 826422 | 71669 | 754753 | 0.8886 | 584483 | 155476 | 429007 | 0.9367 | 519881 | 89755 | 430126 | 0.9369
1.2 1021360 | 69827 | 951533 | 0.8682 | 655990 | 144957 | 511033 | 0.9296 | 563397 | 95784 | 467613 | 0.9360
14 1225043 | 68999 |1156044 | 0.8501 | 712398 | 138707 | 573691 | 0.9255 | 593113 | 102341 | 490772 | 0.9366
1.6 1415676 | 71235 |1344441 | 0.8349 | 866372 | 130072 | 736300 | 0.9098 | 669278 | 110157 | 559121 | 0.9318
18 [1612007 | 73033 | 1538975 | 0.8217 [1036224 | 119295 | 916929 | 0.8946 | 693754 | 117159 | 576595 | 0.9333
2.0 |1722743 | 76479 |1646264 | 0.8172 |1146754 | 114856 |1031898 | 0.8868 | 840973 | 122277 | 718696 | 0.9212
CODPatDB Low Capacity (250 wafers / day) Low-Medium Capacity (400 wafers / day) | Medium-High Capacity (700 wafers / day)
CVof | Average | Average | Average | Average | Average | Average | Average | Average | Average | Average | Average | Average
Demane Total | Holding | Service | OTD Total | Holding | Service | OTD Total | Holding | Service | OTD
Cost Cost Cost rate Cost Cost Cost rate Cost Cost Cost rate
0.2 141341 | 136116 | 5225 09991 | 127718 | 115601 | 12117 | 0.9979 | 106527 | 90121 16405 | 0.9954
04 196033 | 183051 | 12982 | 0.9977 | 146724 | 132787 | 13938 | 0.9976 | 122169 | 98071 24098 | 0.9958
0.6 | 280011 | 229527 | 50484 | 0.9913 | 224094 | 201702 | 22392 | 0.9961 | 175837 | 144465 | 31372 | 0.9946
0.8 | 358474 | 204379 | 154096 | 09742 | 306054 | 253685 | 52369 | 0.9946 | 225222 | 182036 | 43187 | 0.9928
1.0 | 466751 | 195924 | 270827 | 0.9530 | 330879 | 260153 | 70726 | 0.9886 | 257287 | 210850 | 46437 | 0.9925
12 | 601722 | 149750 | 451973 | 0.9308 | 381131 | 247346 | 133785 | 0.9796 | 302294 | 239997 | 62297 | 0.9904
14 | 857557 | 146549 | 711008 | 0.9099 | 458193 | 248361 | 209562 | 0.9751 | 334136 | 238187 | 95949 | 0.9861
1.6 | 993241 | 136892 | 856349 | 0.8927 | 585104 | 218532 | 366573 | 0.9576 | 366347 | 238671 | 127675 | 0.9850
1.8 [1228184 | 143898 | 1084287 | 0.8816 | 661820 | 201439 | 460381 | 0.9392 | 427853 | 259923 | 167931 | 0.9793
2.0 | 1369568 | 143569 |1225999 | 0.8574 | 771389 | 196501 | 574888 | 0.9274 | 464505 | 274168 | 190338 | 0.9764
CODPatFW Low Capacity (250 wafers / day) Low-Medium Capacity (400 wafers / day) | Medium-High Capacity (700 wafers / day)
CVof | Average | Average | Average | Average | Average | Average | Average | Average | Average | Average | Average | Average
Demane Total | Holding | Service OTD Total | Holding | Service OTD Total | Holding | Service OTD
Cost Cost Cost rate Cost Cost Cost rate Cost Cost Cost rate
0.2 161760 | 161760 0 1.0000 | 151397 | 149575 1823 0.9997 | 122096 | 113440 | 8656 0.9985
04 | 270915 | 268698 | 2218 0.9996 | 204572 | 201170 | 3402 0.9994 | 142757 | 124644 | 18113 | 0.9968
0.6 | 322057 | 312267 | 9790 0.9983 | 284337 | 276781 7556 0.9987 | 184968 | 162531 | 22436 | 0.9961
0.8 | 332128 | 276049 | 56078 | 0.9906 | 347245 | 335911 | 11334 | 09981 | 236299 | 206533 | 29765 | 0.9950
1.0 | 345539 | 240344 | 105194 | 0.9736 | 368883 | 328845 | 40039 | 0.9936 | 286280 | 237873 | 48407 | 0.9923
1.2 | 428040 | 255178 | 172862 | 0.9565 | 371723 | 317512 | 54212 | 0.9917 | 316361 | 259810 | 56551 | 0.9914
14 | 527759 | 248662 | 279097 | 0.9384 | 394450 | 273740 | 120710 | 0.9824 | 349941 | 283215 | 66726 | 0.9873
1.6 | 715815 | 251616 | 464199 | 0.9209 | 467874 | 237847 | 230028 | 0.9684 | 381949 | 289593 | 92356 | 0.9860
18 | 899373 | 256859 | 642514 | 0.9013 | 553889 | 234387 | 319502 | 0.9578 | 434613 | 296103 | 138510 | 0.9819
2.0 | 1125619 | 264275 | 861344 | 0.8804 | 698916 | 226084 | 472832 | 0.9405 | 468694 | 307340 | 161354 | 0.9799

Appendix : Results from the experimentation under the other three levels of capacity (Please refer to Table 4)
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A comparison between network centrality and efficiency
on selecting optimal location of the agricultural wholesale market

Ji Hyun Song'

Green Transport & Logistics Institute, KRRI

The purpose of this study is to investigate the relevance of application of social network analysis for lacation
selection of agricultural wholesale market. We measured the centrality of agricultural goods volume in korean 167
si.gun, and compared with the efficiency of the agricultural wholesale market.

The study implications are as followings. First, centralities have relevances to agricultural goods volume and
efficiency of the agricultural wholesale market. Especially, Gunsan-si and Pyeongtaek-si have high centralities, but
not have the agricultural wholesale market. In addition, agricultural wholesale markets of Seoul Garak, Seoul
Gangseo, Busan Omgung, Busan Gukje, Gwangju Gakhwa have high centralities, transport volumes and also have
efficiency. For conclusion, social network analysis will be new attempt as appropriate method for selecting optimal
locations of the agricultural wholesale market.

Keywords: agricultural wholesale market, centrality, efficiency, social network analysis
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A modeling on the multi-echelon inventory system
with correlation between retailers” demands ™

Si Yeong Lim - Sun Hur'

Department of Industrial & Management Engineering

An inventory model where the demands to the retailers are correlated with each other is considered. It is common,
because of the fashion or the seasonal factors, that customers are likely to prefer buying some products at the similar
moment, which may result in the correlation between the demands of retailers. In this research, we consider a two-
echelon inventory model with one external supplier, one warehouse and two retailers. We derive the demand process
to the warehouse and conduct experiments by simulations to characterize the effect of correlated demands on the
inventory of the warehouse. It is concluded that higher inventory level is required to keep the stockout probability
low when there exists positive correlation between the demands of the retailers.

Keywords: Supply chain, Multi-echelon, Inventory system, Correlated demand.
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A Study on the Relationship among Supply Chain Integration Factors,
Supply Chain Integration and Supply Chain Performances : Focused on
the Cooperative Companies in the Supply Chain™

Chan Kwon Park - Chae Bogk Kim'

School of Business Administration, Yeoungnam University

School of Business Administration, Kyungpook National University

The main purpose of this study is to examine the relationship among information sharing, flexibility, and
uncertainty of management environment (variables of supply chain integration factors) as independent variables,
supply chain integration (intervening variables), and integration performance as well as customer satisfaction
performance (variables of supply chain performance) as dependent variables. In order to obtain this research goal,
this study develops hypotheses concerning variables by literature review to verify relationship. The results of
hypothesis verification can be tests can be summarized as follows:

First, supply chain integration factors except uncertainty of management environment showed positive effect on
supply chain integration. Second, supply chain integration impacted positively on supply chain performance. Third,
there is no conflict responses and regulating effect of cooperation. But, conflict responses and regulating effect of
cooperation positively affect on supply chain performance. That implies better supply chain performance can be
achieved as the level of conflict responses and cooperation regulating effect of increase. It is shown that the
intervening roles of supply chain integration extracts better supply chain performance

Keywords: SC, SCM, SC Integration, SCM Performance.
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Design of Closed-Loop Supply Chain Network with
Multi-Populations-Based Cooperative Coevolutionary Algorithm™

Yongho Han'

Department of e-Business, Busan University of Foreign Studies

Literature survey shows that only a few papers deal with comprehensive supply chain models with both forward
and reverse flows. The goal of this study is to propose a comprehensive closed-loop model integrating forward and
reverse logistics for the supply chain network design and to design a cooperative coevolutionary algorithm(CCEA)
as a heuristic approach to get a good approximate solution. Mathematical model is formulated first, and then CCEA
is designed as follows; First, the problem is broken down into eight subproblems. For each subproblem, a population
of chromosomes is created, a chromosome is encoded using a permutation of integers, and a decoding method is
suggested to get a partial solution. As genetic operators, binary tournament selection with elitist strategy, order
crossover, and swap mutation are applied for evolving each of the subpopulations. To find feasible solutions
satisfying a nonlinear constraint, a penalty method is adopted. The evaluation of a partial solution in a
subpopulations is done by composing a complete solution with the best partial solutions from all the other
subpopulations. Experimental results show that our CCEA in almost every case outperforms GA in terms of both the
quality of solution obtained and the potential for solution improvement.

Keywords: cooperative coevolutionary algorithm, genetic algorithm, closed-loop supply chain, reverse logistics,
green supply chain, environment
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HHAQl AL Fgaks o gisto] Al ofd FE3| 5
Y| 2] Lok Alejofl Qlt}, Fleischmann et al, (2001)2 Al &
2o] okl Alato] gicke 714 slol oy Bl 44 B
g 5 Tejse FHAL WENL BRE AU
Salema et al.(2007)2 Fleischmann et al.(2001)9] 23]
A58 Aloke F7tsto] £ o Yutehe 2l AAlSHIH.

Wang and Hsu(2010)2 29 <t 33AAES F7F6t1L, &
A FadAet A FRortY BE s e
QEF olal A= U Bl digh 12 g3 gE
o] gk ERolA FAAES e %53’5‘}% 1o= AR
S 22X Fleischmann et al.(2001)2] 28-S ©% dukShA ALY
2 dFo| A= Wang and Hsu 2010)94 gy 34 7NsE
o Aol 5 dA 45 o5tz FAIA|ACF gt HlAd R FE|Yf A
ofao] 71 e g A AR

OJAITIA] SaAkE HIEHZ A Aol thet 2] 239 3f

g Tol7] fste] o= 789 sfHEel ARSI Lu and

Bostel(2007)& <H)eF B22 13} gujisgi g J8a Y E
39] 42 EA o tiste 0-1 TFAFAE BF-E AAlskiL

TABE Fet7] flstol et sk A ¢h3h (Lagrangian
relaxation)o] 7|¥E & Fe|2E daeES A,
Uster et al.(2007) HHFZ YEQZ HA A et
= A A" 2ol skl HA)E F6t7] $Iske] Benders
3 (decomposition)2 AFESFATE Lee and Dong(2008)<
2] 2 (lease)7t FREH ATEY 24 YEYAAA AE £
A% 9 5 A wAIE dEsh] Slote] YEYA AEEA
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2 je] REEAER Fafsla, 2 FEEAERE 419 (F)
e el AAA S Fofeta 1 Lol 2 A
(individua)®] & FO2H

o thshe BEEA ] HHSE Pepict, o At 2 ot
o2 REE GACARE A 1 49 AES Aol YA

T 4 AAIE o UmA JeERRE Y HAE RS 29
A713L, T Ad A AREE 7IRe R O RIS BRI,
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o] £=YAH2E &9 LA FER QK8 4= QItHDorronsoro
et al, 2013).
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t—0//Ad 7R E 2718

for each i € [1, 1] do //Z+ A&to] tatod
P initialPopulation() //Z7] o] AA
/2 A AiAlete] A 2 7iAle] Bt

evaluatePopulation(p?) //

MI

=

i

end for

/A AR BRHE T2 Yee] A2
migrateBestSols(p?) Vi € [1, 1]
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/o1 A =58 QA E<] A
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Researches on Trends in Supply Chain Management through
the Patent Analysis™

Tae-Woo Gim* - Chang-Kyo Suh**!

School of Business Administration, Kyungpook National University

Patent analysis, which refers to statistical methods used to examine the information contained in a patent
document, is widely used to analyze the research and development capacity. This study applied patent analysis to
examine the research and development for SCM(supply chain management) using KIPRIS(Korea Intellectual
Property Rights Information Service) database. The technology development activities in the field of SCM from the
year 1999-2012 were investigated using 295 applied patents. The factors analyzed include patents in a calendar year,
patent portfolio, patentee capability, patentee nationality, technological classification using the IPC(international
patent classification), and detailed analysis for the issued patents. The research findings show that the patent analysis
can provide stakeholders of SCM with information that will assist in their strategic research and development
planning efforts.

Keywords: Supply Chain Management, Patent Analysis, KIPRIS, Patent Portfolio, IPC
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Factors Affecting Information Exchange of
Paprika Farms to Apply SCM

Aokt

Doojong Ha**" - Youngman Lee™ - Sangyong Lee™ - JungSak jung™™*

*Rural Development Administration - **Gyeongsang National University - ***Gyeongnam Province Government

This study was conducted to find out the factors affecting information exchange of Paprika farms to apply
SCM(Supply chain management) and to define the effect of information exchange by performance a paprika supply
chain. In conclusion, farmers or managers recognize the necessity of information exchange with SC partner to
enhance paprika supply chain performance in deed. But the cost and risk made them reluctant to information
exchange. They don’t want information exchange in short term but they desire a strategic information exchange in
the future. So it is required that agricultural information exchange should be supported by government and
organization with the change of cognition about agricultural information exchange.

Keywords: Bellpepper, SCM, Information exchange
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A Simulation study of Designing Resilient Supply Chains
: Focused on a Case of Army Supply Chains

Young Lee" + Seong-Am Moon - Sun-Bok Seok

Department of Defense Management, Korea National Defense University

Supply chains are facing numerous changes that are contributing to increasing vulnerability to disturbances.
Therefore, supply chains must be resilient. The paper present a supply chain simulation study based on empirical
data for a real case related with Army supply chains. The purpose of this paper is to evaluate alternative supply chain
scenarios based on supply chain structure for improving supply chain resilience to a surge demand in war time. and
assess how mitigation strategies affect end user as well as whole supply chain. Strategic inventory and redeployment
is considered as redundancy and flexibility respectively. To assess the supply chain structure of each scenario, three
performance measures are used, stockout rate at end user as customer fillrate, end user recovery pattern and total
inventory level. We show that right reduncancy leads Army supply chains to be more resilient as well as efficient.

Keywords: Resilience, Army supply chain, System Dynamics, Uncertainty Framework, empirical data, supply
chain design, right redundancy
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