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ABSTRACT
Web Services is emerging as an Internet-based

interoperability platform and is attracting enormous
research and development efforts currently. Because
one major objective of Web Services is to allow building
distributed systems using Web services developed by
different parties, service composition and coordination
become an important part of the Web service
architecture. One challenge for Web services-based
system development is to ensure the correctness and
quality of the services developed by different parties.
Currently, Web Services only provides basic interface
description and registry standards but leaves
behavioral specification open. In this paper we propose
to supplement Web service description with
scenario-based specification so that not only the
semantics and intentions of individual services, but also
the interrelations between services can be codified and
become easier for developers to understand. In addition,
we develop a testing framework which is capable of
generating testing stubs and drivers automatically
based on provided scenarios, and performing test cases
involving multiple, distributed Web services in a
coordinated manner. In the long run, we believe our
approach not only can improve the consistency and
quality of Web services developed in a decentralized
manner, but also can speed up the overall development
process due to its support for enhanced requirements
elicitation and rapid prototyping activities.

1: INTRODUCTION

Web Services [1] is emerging as a new
interoperability platform on top of the Internet, and is
attracting intensive research and development efforts
from industry and academics. Web services (or just
services from now on) are autonomous software systems
exchanging XML-based messages among each other
using standard the SOAP protocol [2], where different
services can be implemented using different
development technologies and by different, independent
organizations. In order to achieve interoperability in such
an Internet scale, services need to expose their interfaces
through standard interface specification languages such
as WSDL [3]. When services are registered and
advertised in public directories, people can look for
services they need and combine them to form custom
distributed software systems.

We are concerned with challenges pertaining to
service-oriented software development (SOD) in the
emerging global service market entailed by the Web
Services. In an SOD project, the target system consists of
a number of services and other software entities such as
databases, client applications, legacy systems, and so on.
These entities may be completed already or under
development, and they may be developed internally or
purchased from the market.

In this sense services are a special but interesting
class of software components, thus SOD is closely
related to component-based development (CBD [4, 5]).
Accordingly, many issues and challenges related to CBD,
in particular COTS-based software development, also
occur for SOD. Still, there are some differences between
components and services. Most importantly, components
are often static, reusable units that can be purchased and
become the buyer’s assets. Services, on the other hand,
are dynamic, autonomous, and maintained by their
owner, respectively. “Singleton” services are also
common, such as geography map services offered by
Internet companies such as Google and Yahoo!.

Unlike traditional software projects that are initiated
and managed within an enterprise, in SOD projects
services are independently developed and maintained,
each designed with its own problem domain and
considerations. In such a decentralized environment, to
harness the heterogeneity exhibited by these services and
tailor them for the project at hand, developers need to
carefully study and validate the interfaces and related
documents. Although the interfaces can be defined
formally using WSDL, the behavioral aspects described
in the associated documents may not be as rigorous [6].
Those documents may not contain sufficient information
describing the services; or worse, they may contain
misleading or out-dated information, either by mistake or
due to the mismatch between documents and service
implementation. In addition, during runtime, whether a
service behaves as it claims to may not be easy to
determine. Such a “trust problem” as presented in [7]
should be resolved in order for SOD to be viable in the
long run, but currently there is no suitable answer yet that
is widely acceptable.

As mere interface specification is insufficient for
SOD, recently many organizations and institutes put
substantial efforts into creating standards for specifying
desirable collaboration patterns among services. Notable
examples include OASIS WS-BPEL [8] and W3C CDL
[9]. These service orchestration and choreography
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standards are especially important in business context,
where it is common to involve multiple services and
applications to carry out a business transaction in a
predefined manner. Although these standards can help
clarifying the behavioral implications of the participating
services, they are essentially separated from the
specification of the services themselves. Furthermore, it
is not always straightforward, nor complete, to
understand and verify services based on interface and
choreography specifications.

Another equally important issue about SOD is the
management of SOD processes. Due to the decentralized
nature of SOD, the project manager may not have
sufficient control over the whole development process of
a project. The situation may become worse when
considering that different services –either developed
in-house or externally –may be in different phases of
construction with different plans or rate of progress.
Generally speaking, careful configuration management
for SOD projects is necessary in this case. However,
techniques and mechanisms to ensure the consistence of
services being composed for a specific project, and at the
same time not to compromise the evolution and
improvement of individual services, remain a challenge
to be tackled.

Although we do not attempt to answer all of the SOD
challenges discussed thus far, we do believe that by
providing suitable mechanisms and tools, many of the
problems can be relaxed. In this paper, we propose to use
scenarios as supplement information to describe the
behavioral aspect of services. Briefly speaking, a
scenario describes a particular sequence of interactions
between services and applications using example
messages. Unlike more comprehensive model-based
specification techniques which attempt to describe
software systems completely and rigorously,
scenario-based specifications do not intend to cover all
possible interaction sequences the system may exhibit.
However, scenario-based approaches are more cost
effective and easier to understand and implement when
compared to model-based specification techniques.

Scenario-based specification technologies have
another important benefit for SOD, because they fit
nicely with software testing. In fact, scripts for unit
testing can be regarded as simple scenarios. Similarly,
larger scenarios involving multiple users and software
entities also provide useful information for integration
testing. As test-driven development has become one of
the widely adopted development approaches today, we
believe infrastructure and tool support for service testing
will prove to be valuable for SOD.

As a proof of concept, we design and implement a
scenario-based framework for service specification and
testing. By specifying suitable scenarios and service
interfaces, the framework can generate appropriate test
drivers and stubs to facilitate unit testing and integration
testing, and can execute and monitor test cases in a
distributed manner. Because developers can implement
services incrementally, perform testing, and obtain
timely feedbacks, we believe our framework can be

integrated in an overall SOD process nicely and
contributes to the overall productivity.

The rest of the paper is organized as below. In section
2 we outline the architecture of our scenario-based
specification and testing framework. In section 3 we
describe further details about the scenario language. In
section 4, we describe the use of scenarios for
concurrent service testing. After some discussions about
our approach in section 5, we conclude the paper and
discuss some future work in section 6.

2: A SERVICE SPECIFICATION AND
TESTING FRAMEWORK

The architecture of our service specification and
testing framework, called WST, is depicted in Figure 1,
which consists of three basic subsystems:

Service Container hosts and manages services.
Service containers themselves are also services so that
clients can query and manipulate services through the
containers that host them. When executing tests in WST,
the testing manager (below) can create required services
(test drivers and stubs) automatically based on scenarios,
or use hand-crafted services implemented by developers.

Scenario Manager is responsible of storing and
organizing scenarios. A scenario is usually referred to as
a sequence of interactions between the user and the
system, and is usually more relevant in requirement
engineering and analysis phases. In this paper, however,
we consider a more general case in which a scenario is an
example sequence of interactions between the user and
possibly more than one internal entities of the system.
For proper separation of concerns, scenarios are
organized hierarchically (e.g. [10, 11]). A scenario can
include other scenarios in its specification, hence
increases reusability and simplifies scenario
representation.

Testing Manager governs all testing-related
activities, such as creating test cases (handled by the test
case manager), and generating testing stubs and drivers
(handled by the emulator manager).

Figure 1. The WST architecture

In an SOD project, developers develop and maintain
scenarios through scenario manager during the
requirements elicitation phase, during which related
requirements and/or UML diagrams may also be created.
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On the other hand, the design and creation of service
interfaces can be done before, after, or in parallel with
scenario development. In particular, a service interface
can be associated with a set of scenarios so that
implementing services need to conform to the semantic
constraints imposed by the scenarios. In addition,
scenarios involving multiple services or applications can
also be created and stored. These scenarios specify
possible collaboration patterns and can help developers
understand the design ideas and usage information of
related services.

When the set of scenarios become sufficient, the
developers then request the testing manager to generate
appropriate test drivers and stubs, followed by actual
unit testing and integration testing. Under the
development plan, the developers may choose to
implement some of the services with higher priorities and
perform timely testing in an incremental manner, by
replacing stubs with implemented services gradually.
Such process is repeated until all system is developed.

3: SCENARIO-BASED SPECIFICATION

A service-oriented system contains multiple,
mutually interacting services and other software entities,
which we refer to as components for brevity. User
interacts with the system by issuing requests to and
receiving replies from the system in an order prescribed
by some business rules. Upon receiving a request, the
system may initiate a particular message exchange
pattern among the constituent components. The message
exchange pattern depends on the nature and content of
the request as well as the current system state, and is not
necessarily in a simple sequential order. Some exchanges
may occur concurrently when the participating
components have their own control flow.

Based on the system model above, we describe the
behavior of the system using a collection of scenarios,
which should be properly organized, classified, and
managed. In order to achieve such divide-and-conquer
goal, we define a supporting XML-based scenario
language. Each scenario represents one particular
message exchange pattern using example (but
meaningful) messages. The abstract syntax for scenarios
is shown below:

<scenario name="ncname">
<role name="qname" type="qname"?/>+
<seq>

EVENT+
</seq>

</scenario>

EVENT:
<call from="qname" to="qname">

MESSAGE
</call> |
<endcall from="qname" to="qname">

MESSAGE
</endcall> |
<notify from="qname" to="qname">

MESSAGE
</notify> |
<state name="ncname" role="qname" ref="ncname"?

state="qname"?/> |
<endstate name="ncname" role="qname" ref="ncname"?

state="qname"?/> |
<sync from="qname" to="qname"/> |
<thread role="qname"/> |
<endthread role="qname"/>

As shown above, the definition of a scenario is
divided into two parts. First the roles of participants in
the scenario is declared, followed by a sequence of
events each may indicate state transition or an interaction
between two components.

Some basic types of events are described as follows.
Firstly, <call> and <endcall> are events representing
service invocation and completion, and should occur in
pairs. <state> declares the state of the component and
itself does not involve message exchanges. The name of
the state is important since it is used as the identifier
when combining multiple scenarios. <notify>
represents asynchronous message notification and the
caller do not wait for message receiver’s response. In
contrast, <sync> represents a synchronization step and
its objective is to align the execution progress of two
components. Normally, a component may initiate a
sequence of actions after receiving a message. All events
following the message reception (<call> or <notify>
events from another component) and originated from the
component are considered the actions to be taken by that
component in the same order, until the event indicating
the end of the sequence (e.g. by <endcall> or other
incoming events). In case concurrent groups of actions
need to be initiated, <thread> and <endthread> suit
the purpose.

Note that although synchronization mechanisms is
common among various concurrent programming
models and languages (e.g. join operations or
rendezvous mechanisms), their use is not common for
ordinary Web services except for services that
orchestrate other services (such as within a WS-BPEL
process). In our language <sync> is primarily for testing
purpose, which is necessary to coordinate concurrent
services correctly; it is considered outside the
responsibility of ordinary Web services.

The syntax of the scenario language is designed to be
as simple as possible, so that the choreography among
participants is just a sequence of events. However, the
sequence is interpreted differently from the perspectives
of individual components. In particular, a component
only concerns the events that directly involve itself and
discard the rest, which is what the semantics of our
scenario language is based on.
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Figure 2. An ordering goods business process

Consider a goods-purchasing business process
illustrated in Figure 2. In the beginning, Buyer interacts
with Seller to determine the price. When Buyer decides
to order the goods when the quote is acceptable, Seller
interacts with CreditChecker to check for Buyer’s credit.
When the credit check is passed, Seller notifies Buyer
with order confirmation and then sends a delivery
request to Shipper. Finally, Shipper informs both Seller
and Buyer about the delivery details.

To describe the process using our language, first the
roles should be declared each representing a potential
component of the system, as illustrated below.

<scenario name="orderGoods/orderGoodsSuccess">
<role name="Buyer" type="BuyerType"/>
<role name="Seller" type="SellerType"/>
<role name="CreditChecker" type="CreditCheckerType"/>
<role name="Shipper" type="ShipperType"/>

Note that the optional type attribute indicates the
(service) interface the role should support, and is not
required for“drivers”such as client applications.

A scenario combines all interactions among the roles.
An interaction indicates an information exchange
between two roles. The fragment below shows the first
few interactions: when Seller is in “quote”state, Buyer
sends requests to Seller for quotes, and then Seller
responds with actual quotes.

<seq>
<state name="quote" role="Seller"/>
<call from="Buyer" to="Seller">

<getQuote goods="IBM"/>
</call>
<endcall from="Buyer" to="Seller">

<quote goods="IBM" price="100"/>
</endcall>
<endstate name="quote" role="Seller"/>
. . .

Note that the scenario fragment above means
differently for Buyer and Seller. From Buyer’s
perspective, during testing it will generate requests in
the specified order. From Seller’s perspective, it needs

to remember the “right”answer for each request based
on its current state. Note that although not shown here,
additional scenarios but with different details, such as
the goods ordered or whether credit checking is passed
or not, can be created similarly.

As another example, assume that it takes time for
Seller to send the delivery request to Shipper and wait
for reply. In case the reply is irrelevant to the actions
that follow, Seller may move such request-reply pair
into a thread and proceed immediately, as shown below:

. . .
<thread role="Seller"/>
<call from="Seller" to="Shipper">

<order name="Tom" addr="Taipei" goods="IBM"/>
</call>
<endcall from="Seller" to="Shipper">

<deliveryDetail name="Tom" addr="Taipei" goods="IBM"
time="2005-9-25"/>

</endcall>
<endthread role="Seller"/>
. . .

4: SERVICE TESTING

In WST, a test case contains multiple tests. An
example test case is shown below, which is derived from
more than one scenarios. In addition to the scenarios to
be tested, the test case also binds the roles with
corresponding components. As suggested in this
example, different scenarios may exercise different
“collaboration paths” of the same business process.

<testcase name="TestCaseExample">
<service name="BuyerService" instance="buyerService"/>
<service name="SellerService" instance="sellerService"/>
<service name="CreditCheckerService" instance="creditChecker"/>
<service name="ShipperService" instance="shipperService"/>
<scenario name="creditCheck/creditCheckSuccess">

<role name="Seller" is="SellerService"/>
<role name="CreditChecker" is="CreditCheckerService"/>

</scenario>
<scenario name="orderGoods/orderGoodsSuccess">

<role name="Buyer" is="BuyerService"/>
<role name="Seller" is="SellerService"/>
<role name="CreditChecker" is="CreditCheckerService"/>
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<role name="Shipper" is="ShipperService"/>
</scenario>

</testcase>

Given a test case, test drivers and stubs can be
generated. A driver simulates a client that calls the whole
system under test or its components. A stub, on the other
hand, simulates a component that has not been developed
yet. When testing a large system that consists of multiple
subsystems, instead of developing all subsystems
completely and then performing a “big-bang” integration 
testing, one may adopt more incremental integration
testing strategies, so that each subsystem can be
developed concurrently, possibly with different priorities
and timelines. During integration testing, to test a given
subsystem, a test driver is needed to drive the interaction
with the system under test. If the subsystem is yet to be
developed, a test stub is created and used instead to
simulate its behavior. Ideally, the stub should appear
indistinguishable from the actual subsystem.

In our framework, both drivers and stubs are
supported uniformly by emulators, namely, an emulator
can act as a test driver and/or a test stub. Specifically, for
a given test case the testing manager can generate a set
of emulators corresponding to the roles in the test case,
respectively.

An emulator consists of multiple states, and each
state is further divided into multiple sections each
corresponding to one distinct input message. Each such
section, which we refer to as an action block, in turn
contains a sequence of actions. The abstract syntax for
emulators is shown below:

<emulator>
<state name="qname">

<accept>
MESSAGE
<actions> ACTION* </actions>

</accept>+
</state>+

</emulator>

ACTION:
<return> MESSAGE </return> |
<call to="qname"> IN_MESSAGE OUT_MESSAGE </call> |
<notify to="qname"> MESSAGE </notify> |
<wakeup to="qname"/> |
<wait/> |
<changeState name="qname"/> |
<thread> ACTION+ </thread>

<call> represents a normal procedural invocation:
when performing a call action the emulator will “invoke” 
the target service with the specified input message, and
wait for response message which in turn is matched
against the expected output message. <return>
represents the end of the invocation originated from the
input message that started the action block.
<changeState> changes the state of the emulator,
while <notify> sends a message to the target
component without waiting for reply. <thread> is a
composite action that encloses a sequence of non-thread
actions; when a thread is executed the enclosed actions
are executed in order, but different threads can execute
concurrently. <wait> lets the emulator wait until a

<wakeup> message from the expected participant
arrives.

Emulators have straightforward operational
semantics. An emulator can be in one of the designated
states. Upon receiving an input message, the emulator
looks up the corresponding action block based on the
input message, performs the actions one by one, and
finally changes to a new state if instructed to.

To simulate test drivers, we distinguish a special state,
i.e. “driver” state, from other states in an emulator. The 
action block for the “driver” state is consider the driver 
part of the emulator, so that when the emulator starts
execution, this driver part is performed spontaneously
without waiting for an input message. Below is an
emulator example that contains a stub and a driver.

<emulator role="Seller">
<state name="driver">

<accept>
<run scenario="creditCheck/creditCheckSuccess"/>
<actions>

<call to="CreditChecker">
<customer name="Tom" id="001" expend="100"/>
<credit rating="accept"/>

</call>
</actions>

</accept>
. . .

</state>
<state name="orderGoods/orderGoodsSuccess/quote">

<accept>
<getQuote goods="IBM"/>
<actions>

<return>
<quote goods="IBM" price="100"/>

</return>
<changeState

name="orderGoods/orderGoodsSuccess/order"/>
</actions>

</accept>
</state>

. . .
</emulator>

With the operational semantics of the emulator
language outlined above, the semantics of our scenario
language is defined via an unambiguous mapping from a
set of scenarios to a set of emulators. Due to space
limit we do not describe further details about the
mapping here; additional information can be found in
[12].

5: DISCUSSION AND RELATED WORK

The development of WST is an ongoing process.
Currently we focus primary on the core scenario
management and testing facilities. Our long-term goal is
to integrate the framework in an SOD process. There are
many benefits when using WST. First, scenarios are
straightforward to understand; they can be used in
conjunction with UML use cases and sequence diagrams
to help requirements elicitation.

More importantly, since scenarios can be executed
immediately, requirement analysts can gain more timely
and interactive feedbacks. With further tool support, a
simulating “mockup”can be constructed the minute
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when scenarios are created. Hence it is possible to use
WST for rapid prototyping. From this perspective, future
development in near term is not only to develop
convenient scenario editors similar to UML sequence
diagram editors, but also to develop interpreters that can
interpret scenarios and present users with graphical user
interfaces simulating the look and feel of the application.

The capability of WST to generate test drivers and
stubs as emulators also facilitate rapid and incremental
development cycles. The developers can choose to
implement a (small) subset of services of the overall
system and can test them immediately. For example, if
the developers want to verify or test choreography which
has been implemented by WS-BPEL, scenarios can be
created in parallel to describe interaction behaviors
among multiple Web services, and emulators generated
automatically from multiple scenarios to substitute
incomplete or unfinished Web services. Although it is
necessary to transform the interface of emulators into
standard Web service interface, the implementation is
not too involving.

Our objective has been to exploit the use of scenarios
for service specification and testing. To achieve the goal
we have focused equally on both theoretical and practical
aspects. From a practical perspective, it is desirable that
our approach can be applied to actual development
process for real-world Web services. One major issue is
that there are currently multiple standards for Web
services choreography under construction. Since there is
no common agreement about how services are composed
dynamically, let alone how they can be synchronize to
enable correct concurrent testing, creating a public Web
service testing framework that is universally applicable
seems impossible. The issue is apparent when we
consider complicated choreography scenarios involving
multiple services that are not necessarily “memoryless.
One possibility is to employ coordination mechanisms
such as WS-Coordination [13] to enable consistent and
automatic coordination [14]. Currently, our framework
is limited in scope to the SOD projects where member
service providers agree on technical issues such as how
services are instantiated, managed, and composed.

From a theoretical perspective, developing a
complete analytical framework covering all language
constructs of WS-BPEL or WS-CDL is challenging,
because both standards are quite complex. In contrast,
our proposal permits straightforward emulator
generation and simulation. Furthermore, the complexity
of verification and validation will also be lower.
However, our bias towards ease of implementation and
analysis also poses a barrier when applying our work to
practical situations, because there are still Web services
that can not be easily modeled using our scenario-based
language. This issue is resolved, similar to above, by
limiting our scope to those Web services whose behavior
can be approximated nicely by emulators.

As SOD grows important, many testing tools and
techniques are being developed continuously. The Web
service testing framework and approaches proposed in
[10, 11] and [15] are some such examples. In particular,

[10] and [11] propose to extend WSDL with information
to facilitate testing, and to place supplement information
such as test scripts for Web services inside UDDI so that
verification can be performed when a Web service is
checked in and out. Not surprisingly, the researchers who
developed the systems above also work on
scenario-based modeling and testing framework for
distributed (OO) systems in a more general context [16,
17].

The central idea of their work is similar to ours, that
is, with additional, testing-based or scenario-based
information associated with Web services, users gain
more insights into the behavior of the services. In
addition, automated verification to some extent becomes
possible. However, their work essentially corresponds to
unit testing in that scenarios and testing scripts are
associated with individual services, and we are more
interested in service choreography, especially when
multiple services are involved in potentially complex
business processes. In fact, scenarios can coexist with
and complement choreographies (e.g. WS-CDL
documents) and enhance their clarity yet permit easier
test script generation. Furthermore, we also attempt to
integrate scenario-based specification techniques with
the overall SOD process, in particular unit testing and
integration testing, and more importantly in requirements
elicitation. To achieve this goal, our specification
language is simplified to facilitate automated test driver
and stub generation.

6: CONCLUSION

We have proposed a scenario-based service
specification language and a corresponding testing
framework. We showed that scenarios can be used as
supplement information to the syntax-only interface
specification language, i.e., WSDL, thus providing a
cost-effective approach to behavioral specification
compared to either natural language or formal
model-based approaches. More importantly, the design
of the syntax and semantics of our scenario-based
language permit automated test generation, including test
drivers and stubs, in a straightforward way that not only
increases the understandability of the language but also
makes implementation less burdensome. Similar to
integration testing that is commonly used in software
development process, our scenario-based specification
and testing approach can be an important contribution to
Web service-based development where decentralization
is the norm. As modern software development
methodologies pay more attention to practices such as
use case driven, test first development, rapid prototyping,
incremental and iterative planning (agile methods), we
believe WST will become relevant for the emerging
SOD wave.

REFERENCES

[1] Web Services Activity, W3C. http://www.w3.org/2002/ws/

- 438 -



[2] W3C, “Simple Object Access Protocol (SOAP)”. http:// 
www.w3.org/TR/soap/
[3] W3C, “Web Services Description Language (WSDL)”. 
http://www.w3.org/TR/WSDL
[4] C. Szyperski, Component Software: beyond
Object-Oriented Programming, Addison-Wesley, 1998.
[5] D.F. D'Souza and A.C. Wills, Objects, components, and
frameworks with UML: the Catalysis Approach,
Addison-Wesley, 1998.
[6] Sebastian Uchitel, Jeff Kramer, and Jeff Magee,
“Incremental Elaboration of Scenario-Based Specifications
and Behavior Models Using Implied Scenarios“, ACM 
Transactions on Software Engineering and Methodology
(TOSEM), 2004, pp. 37-85.
[7] A. Bertolino and A. Polini, “A Framework for Component 
Deployment Testing”, Proceedings of IEEE Software 
Engineering, 2003, pp. 221-231.
[8] OASIS WS-BPEL, “Web Services Business Process
Execution Language”. See http://www.oasis-open.org/
[9] W3C, “Web Services Choreography Description Language
Version 1.0”, http://www.w3.org/TR/ws-cdl-10/
[10] W. T. Tsai, R. Paul, Y. Wang, C. Fan, and D. Wang,
“Extending WSDL to Facilitate Web Services Testing”, Proc. 
of IEEE HASE, 2002, pp. 171-172.
[11] W. T. Tsai, R. Paul, W. Song, and Z. Cao, “Coyote: An 
XML-Based Framework for Web Services Testing”, Proc. of
IEEE HASE, 2002, pp. 173-174.
[12] Chun-Han Lin, "A Scenario-based Framework for Web
Service Specification and Testing", MS Thesis, Computer
Science Department, NCTU, January, 2006.
[13] IBM WS-Coordination, “Web Services Transactions
specifications”,http://www-128.ibm.com/developerworks/libra
ry/specification/ws-tx/
[14] G. Alonso, et al, “Web Services Concepts, Architectures
and Applications”, Springer-Verlag, 2004.
[15] W. T. Tsai, R. Paul, Z. Cao, L.Yu, A.Saimi, and B. Xiao,
“Verification of Web Services Using an Enhanced UDDI 
Server”, Proc. of IEEE WORDS, 2003, pp. 131-138.
[16] W. T. Tsai, L. Yu, A. Saimi, and R. Paul,
“Scenario-Based Object-Oriented Test Frameworks for
Testing Distributed Systems”, Proc. of IEEE Future Trend of 
Distributed Computing Systems, 2003, pp. 288- 294.
[17] X. Bai, W. T. Tsai, R. Paul, K. Feng, and L. Yu,
“Scenario-Based Modeling And Its Applications”, Proc. of
IEEE WORDS 2002, pp. 140-151.

- 439 -


	color_cover_1.pdf
	Cover_vol1.pdf
	Brief Contents.pdf
	Foreword.pdf
	Committee List.pdf
	Reviewers.pdf
	TOC.pdf
	Cover_Keynote.pdf
	Keynote.pdf
	Jen-Yao Chung
	Shih-Fu Chang
	Chang Wen Chen
	Wen-Hsiung Li

	Cover_W1.pdf
	Workshop 1.pdf
	Processor Architecture
	A 500MHz, 8-Stage Pipeline RISC Microprocessor Design with Sub-Computing.pdf
	A Superscalar Dual-Core Architecture for ARM ISA.pdf
	Retargetable Exploration Methodology for Heterogeneous Multi-Core SOC.pdf
	Simultaneous Multithreading RISC Processor with Non-blocking Load_Store.pdf
	1: INTRODUCTION
	 
	2: RELATED WORK
	3: HELPER RISC
	3.1: Overview of Helper RISC
	 
	3.2: Front-end
	3.3: SMT Helper RISC Architecture
	3.3: Non-Blocking Load/Store
	4: EXPERIMENT
	4.1: Simulation Result
	4.2: Hardware Synthesis
	5: CONCLUTION
	References


	Embedded System I
	An Internet-Radio Receiver and Real-Time Recorder on SBC-2410x Embedded System.pdf
	Design and Implementation of 2.4GHz Wireless Skype Phone.pdf
	SenCore_an Embedded Operating System for Wireless Sensor Networks.pdf
	Vehicle ECU Classification and Software Architectural Implications.pdf
	RFID-based Automatic Airport Baggage Handling System.pdf
	1: INTRODUCTION 
	2: MOTIVATION 
	3: DESIGN CHOICES 
	3.1: TECHNOLOGY CHOICE 
	3.2: SOFTWARE/HARDWARE CHOICES 
	3.3: FUNCTION CHOICES 
	4: SYSTEM DESIGN 
	5: IMPLEMENTATION AND ANALYSIS 
	6: CONCLUSION 
	REFERENCES 


	VLSI Physical Design Automation
	On Achieving Better Signal Integrity in Area-Array Floorplanning by Minimal Decap Insertion.pdf
	Using Essential Inverters for Interconnect Delay Reduction.pdf
	PIPD_Power Integrity Path Delay Analysis Tool.pdf
	Rectilinear Steiner Tree Construction with Obstacles.pdf
	Sensitivity Analysis of Multi-project Wafers Production Cost.pdf
	1: INTRODUCTIONS 
	3: MPW PRODUCTION COST 
	3.1: MASK TOOLING COST 
	 
	3.2: WAFER COST 
	3.3: COST SHARING MODELS 
	4: SENSITIVITY ANALYSIS  
	5: EXPERIMENTAL RESULTS 
	6: CONCLUSIONS 
	REFERENCES 



	Power-Aware Architecture Synthesis
	Instruction Fetch Power Reduction Using Forward-Branch and Subroutine Bufferable Innermost Loop Buffer.pdf
	1: INTRODUCTIONS
	2: RELATIVE WORKS
	3: OUR APPROACH
	3.1: LOOP BUFFER ARCHITECTURE
	 
	4: PERFORMANC SIMULATION
	4.1: POWER MODEL
	4.2: SIMULATION ENVIRONMENT
	5: CONCLUSION AND FURTHER WORK
	6: REFERENCE

	Power-Aware Register Assignment for Multi-Banked Register Files.pdf
	Design of A Power-aware Embedded System by Reducing of Memory Access and Address Transformation.pdf
	Chuan-Chi Weng
	Average
	Average
	References



	Next Entries Pre-activation for Low Power Drowsy BTB.pdf

	Media Processors
	VLSI Implementation of Memory-Efficiency Multiplierless DCT and IDCT Processors.pdf
	VLSI Implementation of CORDIC-Based Geometry Rotation for High-Speed 3-D Computer Graphic Systems.pdf
	Design of an Area-Efficient ASIC Architecture for Context-Based Binary Arithmetic Coding.pdf
	A Low-Cost GPS Satellite Signal Baseband System Using FPGA Prototyping.pdf

	Processor Interconnection Network
	Multicasting on Wormhole-Routed Symmetric Networks with Hamiltonian Cycle Model.pdf
	Hamiltonian-Laceability in Star Graphs with Conditional Edge Faults.pdf
	1: INTRODUCTIONS
	2: PRELIMINARIES
	3: MAIN RESULT
	4: CONCLUDING REMARKS
	REFERENCES

	Pancycle problem of crossed cube with conditional fault.pdf
	1: Introduction
	2: Preliminaries
	3: Fault-Free Cycles of All Possible Lengths
	4: Discussion and Conclusion
	REFERENCES

	Local Diagnosability under the PMC Diagnosis Model.pdf
	A Novel Approach to Comparison-Based Diagnosis.pdf

	Circuit Design
	Pseudo-DCVSL Template for Power Awareness VLSI Circuit Design.pdf
	A New Architecture of Rom-Less Quadrature Direct Digital Frequency Synthesizer.pdf
	A Sweeping Mode CMOS Capacitive Fingerprint Sensor Chip.pdf
	TFT-LCD Timing Control Based on FPGA.pdf
	A Low Power Flash Analog-to-Digital Converter Using Level-Detection Method.pdf

	Memory Hierarchy System Design
	Cache Performance of Data Flow_Control Flow Architecture.pdf
	A Predictive Algorithm for Replication Optimization in Data Grids.pdf
	Improvement on Buffer Management Strategy to Enhance System Performance.pdf
	A High Performance Sequential MRU Cache Using Valid-Bit Pre-Decision Search Algorithm.pdf
	1: INTRODUCTIONS
	2: SEQUENTIAL MRU CACHE
	2.2: SUB-BLOCK PLACEMENT
	3: PROPOSED MRU CACHE
	3.1: VALID-BIT PRE-DECISION SEARCH
	3.2: ARCHITECTURE
	3.3: OPERATIONS
	3.4: OVERHEADS
	4: PERFORMANCE METRICS
	5: SIMULATION RESULTS
	6: CONCLUSIONS
	7: REFERENCES

	A Linear Time Algorithm for Solving the Incidence Coloring Problem of Chordal Graphs.pdf

	Embedded System II
	Design and Implementation of an Adaptive Multilevel Scheduler in a Real-time Operating System.pdf
	1. INTRODUCTIONS 
	2. BACKGROUND 
	3. PROPOSED   MULTI-LEVEL SCHEDULING 
	3.1 RM/EDF Mixed Scheduler 
	3.2 Double EDF Scheduler 
	3.3 Adaptive Multi-Level Scheduler 
	  
	4. IMPLEMENTATION 
	5. PERFORMANCE EVALUATION 
	6. CONCLUSIONS 
	REFERENCES 

	Integrated System Architecture Synthesis of Distributed Embedded Systems for Multimedia Applications.pdf
	Power Consumption Reduction by Memory Compression in Java Embedded Systems.pdf
	Code Compression Architecture for Memory Bandwidth Optimization in Embedded Systems.pdf
	1 Introduction
	2 Code Compression Issues
	2.1 Compression Algorithm
	2.2 Fetch Address Adjusting
	2.3 Inline Data Access
	3 System Architecture
	3.1 Decompression Unit
	3.2 Decompression Flow
	4 Performance Analysis
	4.1 Simulation Environment
	4.2  Simulation Result: Memory Traffic
	4.3  Simulation Result: IPC
	4.4 Hardware Cost Estimation
	5 Conclusion 
	References


	Power-Aware Design and Test
	Analysis of Iterative and Simulated Annealing HW SW Co-Synthesis Algorithms for Energy-Aware Network-on-Chip Design.pdf
	Simultaneous Application of Power Management Scheduling and Operation Delay Selection for Peak Power Minimization.pdf
	Reduction of Test Power during Test Application in Full-Scan Sequential Circuits with Multiple Capture Techniques.pdf
	1. Introduction
	2. Background
	2.1 Power Dissipation Model
	2.2 Capture Violation Review
	3. Proposed Method
	3.1 Test Pattern Insertion
	3.2 Scan Chain Partition
	3.3 Test Pattern Ordering
	3.4 The Proposed Architecture
	4. Experimental Results
	5. Conclusions
	References

	Generation of Multiple Primary Input Blocking Patterns for Power Minimization during Scan Testing.pdf


	Cover_W2.pdf
	Workshop 2.pdf
	Knowledge and Data Representation Techniques.pdf
	Efficient Mining of Maximal Frequent Itemsets with the Closed and Intersection Approach.pdf
	A Study on Motion Knowledge Visualization.pdf
	Music Classification By Parsing Main Melody.pdf
	1. INTRODUCTIONS 
	2. RELATED WORK 
	3. METHOD 
	3.1. Non-repeated Main Melody Extraction 
	3.2. Representations of Melody 
	3.3. Features Interpretation and Weighting 
	4. EXPERIMENTAL EVALUATION  
	  
	4.1 Performance Analysis of Feature Sets 
	4.2 Performance Analysis of Sub-categories 
	5. CONCLUSIONS 
	REFERENCES 

	Using Dual Ternary Indexing for Music Retrieval Systems.pdf

	Empirical Software Engineering.pdf
	Multiprocessor System Scheduling with Precedence and Resources Constraints by Ant Colony System.pdf
	1: Introductions 
	2: Ant colony system and scheduling problem 
	2.2 Scheduling problem 
	3: ACO algorithm for RMPSP  
	4: Experimental simulations  
	5: Conclusions and discussion 
	REFERENCES 

	EGOE a Generating System of Multi-View Editing Environments on Eclipse Platform.pdf
	1: Introduction
	2:  Background and related works
	2.1: Eclipse Platform Text and EMF

	2.2: Model-driven architecture
	2.3: Editing environment generators

	3: The EGOE generating system
	4: Code generation
	5: Conclusion and future works
	References

	Voice Composer A Development Tool for Voice Applications.pdf
	Analysis of the Potential Malicious Code on Control Systems.pdf
	Testing Heap Overflow Bugs Caused by Integer Overflows.pdf

	Data Mining Algorithms and Methods.pdf
	A Pattern Growth Approach for Frequent Subgraph Mining.pdf
	An Efficient Method for Mining Temporal Emerging Itemsets in Data Streams.pdf
	1: INTRODUCTIONS 
	2: Problem Definitions 
	2.1: Support Framework for Mining Temporal Patterns 
	2.2: Emerging Frequent Itemsets and Interesting Emerging Itemsets 
	3: Mining Temporal Emerging Itemsets 
	3.1: Example for mining emerging itemsets 
	3.2: Algorithm of EFI-Mine 
	4: Experimental Evaluation 
	4.1: Effects of Varying Support Threshold 
	4.3: Effects of Varying Window Size 
	4.4: Effects of Varying Transaction Size 
	5: Related Work 
	6: Conclusions 
	REFERENCES 

	Mining Multi-domain Sequential Patterns.pdf
	A Simple Method to Extract Fuzzy Rules by Measure of Fuzziness.pdf
	1: INTRODUCTIONS 
	2: MEASURE OF FUZZINESS 
	2.1: MEASURE OF FUZZINESS FOR A FUZZY SET 
	2.2: MEASURE OF FUZZINESS FOR A FUZZY RULE OF FUZZY SYSTEM 
	3: A VARIABLE NEURAL-FUZZY NETWORK 
	4: LEARNING ALGORITHM 
	5: PERFORMANCE EVALUATION 
	5.1: IRIS DATA 
	5.2: PSEUDO-IRIS DATA 
	6: CONCLUTION 
	REFERENCES 

	Mining Closed Sequential Patterns with Time Constraints.pdf

	Data Representation and Queries for Internet Applications.pdf
	Ubiquitous Provision of Context Aware Web Services.pdf
	A Service Oriented Execution Model of Financial Online Transactions.pdf
	Query Result Aggregation on Multiple Search Engines.pdf
	1. Introduction
	2. Related work
	3. Experiment
	4. Conclusion and Future Work
	Reference

	Discovering Relevant Concepts for Web Image Search.pdf
	Software Integration of Stream-based Software Applications.pdf
	ABSTRACT 
	REFERENCES 



	Process Improvement and Project Planning.pdf
	Performance Evaluation Model for Critical Information Infrastructure Protection Activities.pdf
	A Supervised Learning System for Software Project Management.pdf
	A Light-Weight CMMI Assessment Approach By Sequential Pattern Mining.pdf
	A Model for Achieving the Goals of Requirement Development Process Area in CMMI Level3 on Workflow Applications.pdf
	An Empirical Study of Effort Estimation Using Simplified Functional Point Analysis.pdf

	Service-Oriented Techniques.pdf
	Semantic Web Communication Framework Towards Agent-based Software Engineering.pdf
	Discovery-Based Service Composition.pdf
	Case-Based Service Requests Interpretation.pdf
	Scenario-Based Service Specification and Testing.pdf

	Agent-Based Software Engineering.pdf
	A Hierarchical Navigation Map for A Fault-Tolerant Mobile Agent Model.pdf
	Mobile Agent Modelling Notation.pdf
	An Examination of Argumentation Negotiation Agent for Course Scheduling.pdf
	Holonic Formation Control for Mobile Robots.pdf

	Software Quality and Development.pdf
	A Test Case Generation Method and a Tool Implementation for Acceptance Testing of GUI Software.pdf
	Extending the Field Access Pointcuts of AspectJ to Arrays.pdf
	1: Introduction
	2: Array Field Access Pointcuts 
	2.1: Design Considerations
	3: Implementation
	4: Conclusions 
	5: References

	A State-Based Testing Approach for Aspect-Oriented Programming.pdf
	1: INTRODUCTIONS
	2: A MOTIVATION EXAMPLE
	3: THE AOP TESTING APPROACH
	3.1: THE STATE VARIABLE AND TRANSITION ANALYSIS
	3.2: THE OBJECT STATE DIAGRAM
	3.3: THE CROSSCUT WEAVING MODEL
	3.4: ASPECT OBJECT STATE DIAGRAM
	4: TEST CASE GENERATION
	5: CONCLUSION AND FUTURE WORK
	REFERENCES

	A Scenario-Based Approach for Modeling Abnormal Behaviors of Dependable Software Systems.pdf


	Author Index.pdf
	color_back.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



Volume 1

Keynote speeches


Distributed Intelligence, Meta-Design, and Social Creativity

Gerhard Fischer…………………………………………………………………..3

Surviving the lossy silicon pipeline

Chong-Min Kyung……………………………………………………………….4

The Challenge of Ultra-Large Scale Systems

Rick Kazman……………………………………………………………………..5

Middleware for Wireless Sensor Networks

Lionel M. Ni……………………………………………………………………...6

Opportunities and Challenges for Service Science and Software as a Service

Jen-Yao Chung………………………………………………………………...…7

Recent Advances and Open Issues of Digital Image/Video Search

Shih-Fu Chang……………………………………………………………………8

Recent Advances in Video over Mobile Wireless Links

Chang Wen Chen…………………………………………………………………9

Computational approaches to functional and evolutionary genomics

Wen-Hsiung Li…………………………………………………………….……11

Interaction, Cognition And Knowledge Management - Three Important Problems For The Future

Philip Barker……………………………………………………………………12

Workshop on Computer Architecture, VLSI, and Embedded Systems


Processor Architecture

A 500MHz, 8-Stage Pipeline RISC Microprocessor Design with Sub-Computing

Ya-Lun Hu, Ming-Ku Chang, Fang-Yu Shiu, You-Hsiang Cheng, Tien-Fu Chen.......................15


A Superscalar Dual-Core Architecture for ARM ISA

Jih-Ching Chiu, Yu-Liang Chou, Po-Kai Chen…………………..……..……………...…....21


Retargetable Exploration Methodology for Heterogeneous Multi-Core SOC

Che-Neng Wen, Tien-Fu Chen......................................................................................................25


Simultaneous Multithreading RISC Processor with Non-blocking Load/Store

Hao-Sheng Chen, Fang-Yu Shiu, Yi-Chao Chan, Tien-Fu Chen………………………………..33


Embedded System I


An Internet-Radio Receiver and Real-Time Recorder on SBC-2410x Embedded System

Lain-Jinn Hwang, Tang-Hsun Tu, Tzu-Hao Lin, I-Ting Kuo, Chih-Yuan Chen……..……39


Design and Implementation of 2.4GHz Wireless Skype Phone

Chin-Kun Wen, Yi -Ruei Lai, Shanq-Jang Ruan………………………………………..…...45


SenCore: an Embedded Operating System for Wireless Sensor Networks

Chia-Han Li ,Hsung-Pin Chang……………………………………………………………..…...50


Vehicle ECU Classification and Software Architectural Implications

Win-Bin See…………………………………………………………………………………..….56


RFID-based Automatic Airport Baggage Handling System

Jung-Yin Chien, Chen-Yang Wu, Keng-Hsien Lin, Pao-Ann Hsiung....................................62


VLSI Physical Design Automation


On Achieving Better Signal Integrity in Area-Array Floorplanning by Minimal Decap Insertion

Chao-Hung Lu, Hung-Ming Chen, Chien-Nan Jimmy Liu...........................................................68


Using Essential Inverters for Interconnect Delay Reduction

Lung-Jen Lee, Rung-Bin Lin...................................................................................................74


PIPD: Power Integrity Path Delay Analysis Tool

Wei-Chih Shen, Jyun-Sian Jhou, Ching-Hwa Cheng, De-Sheng Chen…………….…………..78


Rectilinear Steiner Tree Construction with Obstacles

Hsin-Hsiung Huang, De-Jing Huang, Tsai-Ming Hsieh…………………………………82


Sensitivity Analysis of Multi-project Wafers Production Cost

Ming-Hsine Kuo, Meng-Chiou Wu, Rung-Bin Lin…………………………………………87


Power-Aware Architecture Synthesis

Instruction Fetch Power Reduction Using Forward-Branch and Subroutine Bufferable Innermost Loop Buffer


I-Wei Wu, Bin-Hua Tein, Chung-Ping Chung.........................................................................92


Power-Aware Register Assignment for_Multi-Banked Register Files

Wann-Yun Shieh, Shu-Yi Hsu……………………………………………………….…………99


Designing A Power-aware Embedded System with Reducing Memory

Ching-Wen Chen, Chang-Jung Ku, Chuan-Chi Weng................................................................105


Next Entries Pre-activation for Low Power Drowsy BTB

Wei-Hau Chiao, Han-Lun Pan, Jean Jyh-Jiun Shann, Chung-Ping Chung………………...110


Media Processors

VLSI Implementation of Memory-Efficiency Multiplierless DCT and IDCT Processors

Tze-Yun Sung, Yaw-Shih Shieh, Hsi-Chin Hsin……………………………………….117


VLSI Implementation of CORDIC-Based Geometry Rotation for High-Speed 3-D Computer Graphic Systems

Tze-Yun Sung, Hsi-Chin Hsin…………………………………………………………...122


Design of an Area-Efficient ASIC Architecture for Context-Based Binary Arithmetic Coding


Chu Yu, Hwai-Tsu Hu……………………………………………………………………...129


A Low-Cost GPS Satellite Signal Baseband System Using FPGA Prototyping

Trong-Yen Lee, Che-Cheng Hu, Yung-Lin Hsu, Chia-Chun Tsai, Rong-Shue Hsiao..133


Processor Interconnection Network

Multicasting on Wormhole-Routed Symmetric Networks with Hamiltonian Cycle Model


Nen-Chung Wang, Cheng-Pang Yen, Chih-Ping Chu…………………………………138


Hamiltonian-Laceability in Star Graphs with Conditional Edge Faults


Ping-Ying Tsaia, Jung-Sheng Fub, Gen-Huey Chen..……………………………………......144


Pancycle problem of crossed cube with conditional fault


Hao-Shun Hung, Jung-Sheng Fu, and Gen-Huey Chen...............................................................152


Pancycle problem of crossed cube with conditional fault


Hao-Shun Hung, Jung-Sheng Fu, and Gen-Huey Chen...............................................................159


A Novel Approach to Comparison-Based Diagnosis for Hypercube-Like Multiprocessor Systems


Chieh-Feng Chiang, Jimmy J. M. Tan………………………………………………………….165


Circuit Design

Pseudo-DCVSL Template for Power Awareness VLSI Circuit Design


Jung-Lin Yang, Chao-Wei Huang, Sung-Min Lin, Wei-Peng Deng...........................................170


A New Architecture of Rom-Less Quadrature Direct Digital Frequency Synthesizer


Shu-Chung Yi, Yu-Zhi Xie, Zi-Yi Zhao, Yi-Jie Lin…………………………………………...174


A Sweeping Mode CMOS Capacitive Fingerprint Sensor Chip

Meng-Lieh Sheu, Yu-Sheng Tiao, Wen-Fu Yang, Hong-Ming Yang………………………...178


TFT-LCD Timing Control Based on FPGA


Chang-Jiu Chen, Bing-Chia Peng…………………………………………………………..183


A Low Power Flash Analog-to-Digital Converter Using Level-Detection Method


Wen-Ta Lee, Chou-Ming Kuo……………………………………………………………...189


Memory Hierarchy System Design

Cache Performance of Data Flow/Control Flow Architecture


Joseph M. Arul, NanSheng Lin……………………………………………………………..193


A Predictive Algorithm for Replication Optimization in Data Grids


Ruay-Shiung Chang, Ning-Yuan Huang, Jih-Sheng Chang………………………………..199


Improvement on Buffer Management Strategy to Enhance System Performance


Chen-Ying Wang, Shyh-In Hwang, Te-neng Liu........................................................................205


A High Performance Sequential MRU Cache Using Valid-Bit Pre-Decision Search Algorithm


Hsin-Chuan Chen……………………………………………………………………………….210


A Linear Time Algorithm for Solving the Incidence Coloring Problem of Chordal Graphs


Yen-Ju Chen1, Shyue-Ming Tang, Yue-Li Wan…………………………………………215


Embedded System II

Design and Implementation of an Adaptive Multilevel Scheduler in a Real-time Operating System


Liang-Teh Lee, Chia-Ying Tseng, Yu-Chieh Li, Shieh-Jie Hsu…………………………...219


Integrated System Architecture Synthesis of Distributed Embedded Systems for Multimedia Applications


Jin-Lin Liu, Shiann-Rong Kuang, Shen-Fu Hsiao………………………………………....224


Power Consumption Reduction by Memory Compression in Java Embedded Systems


Chia-Tien Dan Lo, Mayumi Kato…………………………………………………………..230


Code Compression Architecture for Memory Bandwidth Optimization in Embedded Systems


Yi-Ying Tsai, Ke-Jia Lee, Chung-Ho Chen………………………………………………..236


Power-Aware Design and Test

Analysis of Iterative and Simulated Annealing HW/SW Co-Synthesis Algorithms for Energy-Aware Network-on-Chip Design


Wei-Hsuan Hung, Yi-Jung Chen, Chia-Lin Yang.......................................................................242


Simultaneous Application of Power Management Scheduling and Operation Delay Selection for Peak Power Minimization


Wei-Ting Yen, Chun-Hua Cheng, Shih-Hsu Huang…………………………………...…..245


Generation of Multiple Primary Input Blocking Patterns for Power Minimization during Scan Testing


Wang-Dauh Tseng, Hsu-Yang Lin…………………………………………………………..…254


Workshop on Software Engineering, Databases, and Knowledge Discovery

Knowledge and Data Representation Techniques

Efficient Mining of Maximal Frequent Itemsets with the Closed and Intersection Approach


Xian-Hui Cheng, Don-Lin Yang............................................................................……………...269


A Study on Motion Knowledge Visualization


Alice W.J. Tsai, Jiang-Liang Hou…………………………………………......................……...275


Music Classification By Parsing Main Melody


Cheng-Che Lu, Vincent Shin-Mu Tseng………………………………………………..……....281


Using Dual Ternary Indexing for Music Retrieval Systems


Chuan-Wang Chang, Hewijin Christine Jiau…………………………………………………....286


Empirical Software Engineering

Multiprocessor System Scheduling with Precedence and Resources Constraints by Ant Colony System


Shih-Tang Lo, Ruey-Maw Chen, Chien-Jen Wang, Chung-Lun Wu...................……….....…...292


EGOE: a Generating System of Multi-View Editing Environments on Eclipse Platform


Cheng-Chia Chen…………………………………………………………...…………………..298


Voice Composer: A Development Tool for Voice Applications


Yi-Xuan Li, Nai-Wei Lin………………………………………………………………………..304


Analysis of the Potential Malicious Code on Control Systems


Wan-Hui Tseng, Chin-Feng Fan……………………………………………...………………....310


Testing Heap Overflow Bugs Caused by Integer Overflows


Chang-Hsien Tsai, Shih-Kun Huang……………………………................…………………....316


Data Mining Algorithms and Methods

A Pattern Growth Approach for Frequent Subgraph Mining


Chia-Hui Chang, Cheng-Tao Ho...............................……………...................... ........................322


An Efficient Method for Mining Temporal Emerging Itemsets in Data Streams


Vincent S. Tseng, Chun-Jung Chu, Tyne Liang………………………………………...…...….328


Mining Multi-domain Sequential Patterns


Zhung-Xun Liao, Wen-Chih Peng, Xing-Yuan Hu………………….………………………….334


A Simple Method to Extract Fuzzy Rules by Measure of Fuzziness 


Jieh-Ren Chang, Nai-Jian Wang………….....……...........................…………………………...340


Mining Closed Sequential Patterns with Time Constraints


Ming-Yen Lin, Sue-Chen Hsueh, Chia-Wen Chang…………………..………………………...346


Data Representation and Queries for Internet Applications

Ubiquitous Provision of Context Aware Web Services


Irene Y.L. Chen, Stephen J.H. Yang, Jeff J.S. Huang, Blue C.W. Lan…..............……………...352


A Service Oriented Execution Model of Financial Online Transactions


Hung-Ta Lu, Chua-Huang Huang……………………………………….....................………...358


Query Result Aggregation on Multiple Search Engines


Chih-Lu Lin, Hung-Yu Kao……………...........................................…………………………...364


Discovering Relevant Concepts for Web Image Search 


Ruey-Cheng Chen, Pu-Jen Cheng………………………………………………...…………….370


Software Integration of Stream-based Software Applications



Guo-Ming Fang, Wen-Gung Cheng, Jim-Min Lin……………………………….......………....376


Process Improvement and Project Planning

Performance Evaluation Model for Critical Information Infrastructure Protection Activities


Chung-Wei Chen, Swu Yih, Chin-Feng Fan......................…….....................................……….382


A Supervised Learning System for Software Project Management


Chien-Kuo Bien, Chin-Yi Tsai, Chua-Huang Huang…………………......…………………….388


A Light-Weight CMMI Assessment Approach By Sequential Pattern Mining


Nien Lin Hsueh, Chia Chun Kuo, Lien-Fu Lai, Jong-Yih Kuo………………………………....394


A Model for Achieving the Goals of Requirement Development Process Area in CMMI Level3 on Workflow Applications 


Ching Huey Wang, Feng Jian Wang………………………………………………….………....400


An Empirical Study of Effort Estimation Using Simplified Functional Point Analysis


Bingchiang Jeng, Dowming Yeh, Deron Wang, Shu-Lan Chu………………...…….………....408


Service-Oriented Techniques

Semantic Web Communication Framework Towards Agent-based Software Engineering


Yong-Feng Lin, Jason Jen-Yen Chen..................................………………………………..…...414


Discovery-Based Service Composition


Jonathan Lee, Shang-Pin Ma, Shin-Jie Lee, Yao-Chiang Wang, Yin-Yan Lin……………….....420


Case-Based Service Requests Interpretation


Chiung-Hon Leon Lee, Alan Liu……………………………….…….………………………....427


Scenario-Based Service Specification and Testing


Jing-Ying Chen, Chun-Han Lin………………………………………………………………....433


Agent-Based Software Engineering

A Hierarchical Navigation Map for A Fault-Tolerant Mobile Agent Model


Youhei Tanaka, Naohiro Hayashibara, Tomoya Enokido, Makoto Takizawa.......……………...440


Mobile Agent Modeling Notation


Yih-Jiun Lee….....................................................................................................……………....476


An Examination of Argumentation Negotiation Agent for Course Scheduling


Jong Yih Kuo, Sung Hui Chen……………………………………………………….………....452


Holonic Formation Control for Mobile Robots


Harry Chia-Hung Hsu, Alan Liu, Yen-Ru Cheng………………………………………….…....458


Software Quality and Development

A Test Case Generation Method and a Tool Implementation for Acceptance Testing of GUI Software


Deng-Jyi Chen, Ming-Jyh Tsai, Jen-Gaw Lee, Chien-Yuan Chen.......…...………….................464


Extending the Field Access Pointcuts of AspectJ to Arrays


Kung Chen, Chin-Hung Chien…..........................................................................……………...470


A State-Based Testing Approach for Aspect-Oriented Programming


Chien-Hung Liu, Chuan-Wen Chang…………………………………………….......................476


A Scenario-Based Approach for Modeling Abnormal Behaviors of Dependable Software Systems


Chien-Tsun Chen, YuChin Cheng, Chin-Yun Hsieh……………………………….....………....483

Author Index ..........................................................................................................................................A1

Volume 2

Workshop on Computer Networks and Wireless Communications


Quality of Service


Ant Colony System for Real-time Multimedia Communications

Sheng-Yuan Tseng, Yueh-Min Huang, Chang-Chun Lin……………………..………………...491

A Fair Scheduling Mechanism for the IEEE 802.11e Wireless LAN

Huei-Wen Ferng, Chung-Fan Lee, Han-Yu Liau, Cheng-Ching Peng………………………….496

A Parallel Algorithm of Admission Control for Leaky Bucketed Multi-segment Arrival Envelope

Lain-Chyr Hwang, Yaotsu Chang, Chao-Wei Chou……………………………………….…....501

Analysis of Optimized Scheme for IEEE 802.11e EDCAF Networks

Bih-Hwang Lee, Hui-Cheng Lai……………………………………….….................................507

CDMA and IP

By Using of the Gamma Variates to Analyze the performance of MC-DS-CDMA System over Selective Fading Channels


Tai Wen Hsieh, Jeff S. C. Wang, Joy Iong-Zong Chen………………………………………....513

Twin-bit based Fast IP Lookup and Update Algorithm


Ching-Lung Chang, Cheng-Che Hsu……………………………………….…...........................519

Performance Study of Hierarchical MIPv6 with Dynamic MAP Grouping


Shih-Hung Yu, Yen-Wen Chen, Tzu Che Chiu……………………………………….…............525

Design of a Hybrid OCDMA/WDMA System by Using Multi-slot OCDMA Scheme


Po-Hao Chang, Hung-Shiang Chen, Jun-Ren Chen……………………………………….…....530

A Secure Protocol for Mobile IP Using Smartcards


Chu-Hsing Lin, Chien-Liang Tsai, Chen-Yu Lee……………………………………….…........536

Applications

Efficient GSM Authentication and Key Agreement Protocols with Robust User Privacy Protection 


Jing-Lin Wu, Wen-Shenq Juang, Sian-Teng Chen……………………………………….….......540

Strong Menger-Connectivity on the Class of Hypercube-like Networks


Lun-Min Shih, Jimmy J.M. Tan……………………………………….…...................................546

An Information Retrieving Protocol for Resource Monitoring in Grid Computing


Wu-Chun Chung, Ming-Huang Guo, Ruay-Shiung Chang……………………………………..549

An Effective kNN Search Protocol in Wireless Broadcast Environments 


Shu-Yu Fu, Chuan-Ming Liu……………………………………….….......................................555

The Connected p-Center Problem on 3-Cactus Networks with Forbidden Nodes


William Chung-Kung Yen, Chien-Tsai Chen……………………………………….…..............561

Wireless LAN

An IEEE 802.11 Fast Reassociation and Pairwise Transient Key establishment Based on the Dynamic Cluster Method


Chung-Ming Huang, Jian-Wei Li……………………………………….…................................567

AFEC - Adaptive Forward Error Correction for 802.11a Wireless LAN


Hwang-Cheng Wang, Ching-Kuen Yang……………………………………….….....................573

A Multirate Cross-Layer Design in IEEE 802.11 Networks

Bih-Hwang Lee, Hui-Cheng Lai……………………………………….….................................580

Wireless Sensor Networks

Design and Implementation of a Lightweight Operating System for Wireless Sensor Networks 


Jang-Ping Sheu……………………………………….…............................................................586

A Coverage and Connectivity Approach to Node Optimum Clustering in Wireless Sensor Networks


Ying-Hong Wang, Chin-Yung Yu……………………………………….…................................592

Line Coverage in Wireless Sensor Networks


Yung-Tsung Hou, Chia-Mei Chen, Bing-Chiang Jeng, Tzu-Chen Lee…………………………599

Design and Implementation of a Dynamic Module and Self-Maintaining Mecahnism in Wireless Sensor Network Operating System


Li-chi Feng……………………………………….…..................................................................604

WiMAX and Wireless Sensor Networks

Mobility Management Schemes with Fast Handover in Integrated Wi-Fi and WiMAX networks


Shun-Fang Yang, Jung-Shyr Wu……………………………………….…..................................610

Key Pre-distribution in Wireless Sensor Networks Using Key Groups


Chih-Shiang Chang, Tien-Ruey Hsiang……………………………………….…......................616

Rate-Adaption Channel Assignment and Routing Algorithm for Multi-Channel WirelessMAN Mesh Networks


Hsuan-Hao Chan, Eric Hsiaokuang Wu……………………………………….…......................622

iPower: An Energy Conservation System for Intelligent Buildings by Wireless Sensor Networks 


Yu-Chee Tseng, You-Chiun Wang, Lun-Wu Yeh……………………………………….….........628

Adaptive Resource Management in Two-Tier Wireless Networks


I-Shyan Hwang, Bor-Jiunn Hwang, Ling-feng ku……………………………………….….......634

Wireless Ad hoc Networks

Efficient Routing Path Selection Algorithm based on Pricing Mechanism in Ad Hoc Networks


Tzu-Chieh Tsai, Lin Chien-Chi……………………………………….…...................................640

SEEKER: An Adaptive and Scalable Location Service for Mobile Ad Hoc Networks


Jehn-Ruey Jiang, Wei-Jiun Ling……………………………………….…..................................646

Designs and Evaluations of a Novel Mobility Model in Mobile Ad Hoc Networks


Chun-Hung Chen, Ho-Ting Wu, Kai-Wei Ke……………………………………….…..............652

Design Issues and Performance Analysis in QoS-based Multicast Routing with MST on the MANET


Shin-Jer Yang, Tzu-Chi Guo……………………………………….…........................................658

Wireless Ad hoc Networks

A Multi-channel MAC Protocol with Novel Channel Selection for Ad Hoc Networks


Chia-Wei Tseng, Shou-Chih Lo……………………………………….…...................................664

Timely Backup Source Routing for Multimedia Transport in Wireless Ad-hoc Network


Ming-Ho Hsiao……………………………………….…............................................................670

An Efficient Approach to Multicast Routing with Backup Paths in Wireless Ad Hoc Networks


Yeong-Sheng Chen, Hsiao Ta Li……………………………………….….................................676

A Cognitive MAC Protocol for QoS Provisioning in Ad Hoc Networks


Li-Chun Wang, Anderson Chen, David S. L. Wei……………………………………….….......682

Best paper

An Experimental Model of the Mobile Power-Line Communication Systems


Cheng-jen Tang, Jian-Ming Pan ……………………………………….….................................687

A Profile-Based Network Selection with MIH Information Service


Ming-Hong Wu, Yun-Mun Chen, Tein-Yaw Chung, Chih-Hung Hsu…………………………..697

Cross Layer Design of Handoffs in IEEE 802.16e Network


Fu-Yia Hsieh, Yen-Wen Chen, Po-Wei Wu……………………………………….….................703

Fast Packet Classification Using Bit Compression with Fast Boolean Expansion


Chien Chen……………………………………….…..................................................................709

A Dynamic Load Balancing Scheme for VoIP over WLANs


Chih-Chien Hsu, Shiao-Li Tsao……………………………………….…...................................716

Fault-tolerance

Revisit Byzantine Agreement in Hybrid Fallible Virtual Subnet Network


K.Q. Yan, S.C. Wang, G.Y. Zheng……………………………………….…...............................722

Towards Malicious Agreement in a Scale Free Network


S.C. Wang, S. C. Yang, K.Q. Yan……………………………………….…................................728

On the Independent Spanning Trees Problem in a Hypercube


Jinn-Shyong Yang, Jou-Ming Chang, Shyue-Ming Tang, Yue-Li Wang………………...….…..734

A Cost-effective Ultra-Reliable Fault-tolerant Switching Software Architecture for Next Generation Networks


Shih-Jeh Chang……………………………………….…............................................................738

Applications

The Never Ending Story: A Collaborative Narrative Storylog


Jhao-Ling Chen, Rung-Huei Liang……………………………………….….............................745

Bandwidth Allocation Stragegy for Intelligent Digital Home Networks


Chuan-Ching Sue, Shih-Chang Hsu, Wei-Chu Chen……………………………………….…..753

Content-based Workload-aware Request Distribution Policies in Cluster-based Web Servers


Lian-Feng Guo, Mei-Ling Chiang, Shang-Yi Zhuang……………………………………….…759

Architecture Design and Performance Evaluation of RFID Object Tracking Systems


Jiann-Liang Chen, Ming-Chiao Chen, Chien-Wu Chen, Yao-Chung Chang…………………...765

Security and Peer-to-Peer Networks

Efficient Search and Topology Adaptation in Mobile Peer-to-Peer Networks


Kuan-Kung Huang, Chun-Hsien Lu, Hsin-Hung Lin……………………………………….…..771

Using Random Bit Authentication to Defend IEEE 802.11 DoS Attacks


Ying-Sung Lee, Hsien-Te Chien, Wen-Nung Tsai………………………………………….…...777

SOP: SIU-based Overlay Proxy Service for Peer-to-Peer Streaming


Tein-Yaw Chung, Yang-Hui Chang, Shi-Shung Chiu, Chun-Jei Yang, Yung-Mu Chen, Huai-Lei Fu……………………………………….….................................................................................783

To Pay or Not To Pay : Resolving Frauds in Auction with Mobile Payment

Kuen-Liang Sue, Ya-Chun Hsiao……………………………………….…................................790

Energy conservation

Combined Power Allocation and Diversity for Multi-Cell Networks 


Jui Teng Wang……………………………………….…..............................................................796

A Power-Efficient MAC Protocol for VoIP Traffic over IEEE 802.11e WLANs


Hsing-Yu Lu, Kuochen Wang ……………………………………….….....................................800

Comfort of Air Condition Using Sensor Networks with Game Theory 


Shun-Chih Huang, Zhen-Ming Ling, Jui-Ming Chen, Li-Der Chou……………………………806

Workshop on International Workshop on Web Technologies and Information Security

Digital Right Management and Information Hiding

IP-Based DRM - A Fair and Privacy Preserving DRM Framework


Hung-Min Sun, King-Hang Wang………………………………………………………………813


Watermarking Based on Balanced Incomplete Block Designs,


Zhi-Fang Yang…………………………………………………………………………………..821


A Robust Grayscale Watermarking Scheme Using Angle Quantization


Hsien-Chu Wu, Chuan-Po Yeh, Chwei-Shyong Tsai…………………………………………...825


A Steganographic Method for Digital Images by Multi-pixel Differencing


Cheng-Hsing Yang, Chi-Yao Weng……………………………………………………………..831


Network and System Security


A Study of Intrusion Prevention System against Collaborative and Inherited Attacks


Tsung-Yi Tsai, Chia-Ming Sung, Wen-Nung Tsai........................................................................837


Toward the Best Feature Model for Network Intrusion Detection Using Stepwise Regression and   Support Vector Machine


Wai-Tak Wong, Wen-Cheng Huang.............................................................................................843


VMITN: A Novel Intrusion Tolerance Architecture for Treating the Rapid Propagation of Malicious Programs


Wen-Chun Sun, Yi-Ming Chen……..……………………………………………………..……849


A Secure and Efficient Model for Network Defensive Systems


Chu-Hsing Lin, Fu-Cheng Jiang, Yen-Lin Huang, Chih-Hsiung Huang……………………….856


Detecting the Code Injection by Hooking System Calls in Windows Kernel Mode


Hung-Min Sun, Yu-Tung Tseng, Yue-Hsun Lin, Tung-Ju Chiang...............................................862

Web Technologies


A Flexible Labeling Scheme for Efficient Structural Join over XML Graph


Kuen-Fang Jea, Chien-Ping Chou, Shih-Ying Chen…………...……………………………….868


An Ontology-Supported Website Model for Web Search Agents


Sheng-Yuan Yang.........................................................................................................................874


Analyses of QoS-Aware Web Services


Stephen Jenn-Hwa Yang, Blue Ci-Wei Lan, Jen-Yao Chung…………………………………...880


Service-Oriented Search: A Ranking and Retrieval Model based on Ontology of Service Relation


Hau-Wei Chang, Chiung-Wei Huang, Hahn-Ming Lee……..………………………………….886

A Tiny Web Server on Embedded System


I-Ting Kuo, Tang-Hsun Tu, Tzu-Hao Lin, Lain-Jinn Hwa……………….……………………..892


Authentication and Digital Signatures


Security Enhancement for Robust Password Authenticated Key Agreement Using Smart Cards


Wen-Shenq Juang, Sian-Teng Chen…………………………………………………………….898

An Authentication Protocol Combining Deniability and Forward Secrecy for Resisting Adaptive Attacks


Hung-Min Sun, King-Hang Wang, Shih-Ying Chang, Li Wan……………………..…………..904

Forward-Secure Subliminal Channels based on GQ Signature


Dai-Rui Lin, Chih-I Wang, Chun-I Fan, D-J Guan......................................................................910


New Threshold Proxy One-Time Signature Schemes


Min-Chih Kao, Yi-Shiung Yeh………………………………………………………………….916


On the Extension of Wiener Attack on RSA with Short Secret-Exponents


Hung-Min Sun, Mu-En Wu, Shiuan-Tung Chen………………………………………………..921


Protocols and Applications

An Electronic Cash Scheme with Crime-Resistance


Chun-Ta Li, Yan-Chi Lai, Min-Shiang Hwang, Yen-Ping Chu………….……………………...926


Secure E-Voting System with Collision-Free AID


Lih-Chyau Wuu, Lih-Woei Chen, Bae-Ling Chen……………………………………………...931


A Collaborative Anti-Spam E-mail Filter


Wei-Li Huang, Ying-Sung Lee, Wen-Nung Tsai..........................................................................937


E-Learning, P2P, and Information Filtering


A Large-Itemset-Based Method for the Incremental Update of Supporting Personalized Information Filtering on the Internets


Ye-In Chang, Jun-Hong Shen, Tsu-I Chen……………………………………………………...943

FOAPA: A Fuzzy Ontology E-Education Adaptive Portal Architecture for E-Learner


Yao-Jung Yang, Tian-Wen Song……………………...…………………………………………949


Applying P2P-based Social Network to Collaboration Support for Knowledge Sharing


Irene Chen, Stephen Yang, Justin Lin, Jeff Huang.......................................................................956


HybridDiff: An Algorithm for A New Tree Editing Distance Problem


I-Chen Wu, Bing-Hung Lin, Loon-Been Chen, Jui-Yuan Su, Po-Chun Hsu………….………..962


Ontology-Driven Awareness in Computer-Supported Collaborative Learning


Hor-Tzung Lee, Chu-Sing Yang………….……………………………………………………..968

Author index…………………………………………………………………………A1

Volume 3

Workshop on Image Processing, Computer Graphics, and Multimedia Technologies


Biometric Processing and Analysis


Direct Fingerprint Classification in Raw Fingerprint Images by Using Principal Gabor Basis Functions


Chih-Jen Lee, I-Horng Jeng, Keng-Li Lin, Sern-Chiek Chew, Lei-Shen Yueh……..……........975

Multi-view Hand Shape Recognition Using Statistical LLE


Yi-Jay Gu, Pi-Fuei Hsieh, Ming-Hua Yang, Chung-Hsien Wu ..……………………..………..980

Enhanced Active Contour Models for Tracking Shape-Changing Hand Gestures in Taiwanese Sign Language


Ming-Kai Chien, Pi-Fuei Hsieh, Ming-Jer Tsai, Chung-Hsien Wu…………………….………985


The Naked Image Detection Based on Automatic White Balance Method


Yung-Ming Kuo, Jiann-Shu Lee, Pau-Choo Chung…………………………………….…........990


Image/Video Processing and Analysis


Indoor Security Patrolling with Intruding Person Detection and Following Capabilities by Vision-Based Autonomous Vehicle Navigation


Yu-Tzu Wang, Wen-Hsiang Tsai………………………………………………………….........995


Content-Aware Fast Motion Estimation Algorithm


Yi-Wen Chen, Ming-Ho Hsiao, Hua-Tsung Chen, Chi-Yu Liu, Suh-Yin Lee………………..1001


Motion Vector Refinement and Vertical Frequency Detection for Motion Compensated De-interlacing


Yu-Cheng Fan, Arvin Chiang, Da-Cheng Sung,Yin-Te Hsieh, Jan-Hung Shen, Tsung-Chen Chi…………………………………………………..…………………………………………1007


Abnormal Event Detection Using Trajectory Features


Chin-Chuan Han, Cheng-Yi Lin, Gang Feng Ho, Kuo-Chin Fan……………………………..1011


Rendering and Modeling


Automatic Real-Time Generation of Talking Cartoon Faces from Image Sequences in Complicated Backgrounds and Applications


Yen-Long Chen, Wen-Hsiang Tsai……………………………………………………………1017


Realizing Emotional Autonomous Virtual Agents in a Multi-user Virtual Environment 


Po-Lung Chen, Tsai-Yen Li…………………………………………………………………...1023


A Computer-Aided Design System for Origamic Architecture


Jyun-Ming Chen, Yu-Zhi Zhang………………………………………………………………1029


Improving Shadow Aliasing with Smoothies


Jyun-Ming Chen, Yi-Fan Tsai…………………………………………………………………1035


Physically-based Analysis and Rendering of Bidirectional Texture Functions Data


Sin-Jhen Chiu, Ying-Chieh Chen, Hsiang-Ting Chen, Chun-Fa Chang………………………1041


Machine Learning and Application


Randomized Population with Taguchi Method for Multiobjective Optimization

Cheng-Yuan Tang, Yi-Leh Wu, Chien-Chin Peng, Chun-Chan Lin, Chia-ChenChen, Hsien-Chang Lin………………………………………………………………………………1049


The Support Vector Clustering Neural Network Used For Pattern Classification


Chin-Shyurng Fahn, Ming-Jui Kuo……………………………………………………………1055


Image Texture Segmentation Using Local Binary Pattern and Color Information


Sara Arasteh, Chih-Cheng Hungand, Bor-Chen Kuo………………………………………….1060


M-estimator based Robust Radial Basis Function Neural Networks with Growing and Pruning Techniques


Chien-Cheng Lee, Chun-Li Tsai, Yu-Chun Chiang, Cheng-Yuan Shih………………………1065


Remainder Decoding of Binary Quadratic Residue Codes Using the Gao’s Algorithm

Pei-Yu Shih, Trieu-Kien Truong, Yaotsu Chang……………………………………………...1070


Face Detection and Recognition


Facial Expression Recognition Based on Supervised LLE Analysis of Optical Flow and Ratio Image

Yu-Kuen Wu, Shang-Hong Lai………………………….……………………………….……1075

Efficient Face/Pose Detection Based on Machine Learning

Shwu-Huey Yen, Chin-Wei Tsai, Tai-Kuang Li………………………………………………1081


Face Detection Based on Similarity-based Clustering Algorithm


Wen-Hui Lin, Yui-Lang Chen, Jhen-Chih Liao, Kuo-Lung Wu……………………………...1086


Face Detection in Color Image using Rectangle Feature


Jun-Dal Lee, Maw-Kae Hor…………………………………………………………………...1092


Image Processing and Analysis


An Image Resolution Enhancement Algorithm Using Undecimated Wavelet Transform


Shen-Chuan Tai, Wen-Chien Yen, Shih-Hsien Yang…………………………………………..1097


Hybrid Gradient Operation for Tone Mapping of High Dynamic Range Images


Chih-Jen Teng, Cheng-Yuan Tang, Tzung-Han Lin, Wen-Chao Chen, Cheng-Feng Wu, Chia-Chen Chen, Hsien-Chang Lin……………………………………………………………1103


Using Sliding Window Technique to Explore the Variations of Image Pixels for Edge Detection


Jau-Ji Shen, Chia-Ming Zen…………………………………………………………………...1109


A Non-linear Image Enhancement Method By Spline Basis Filter


Lung-Jen Wang, Kun-Rong Shieh, Ying-Lun Tang…………………………………………..1115


Image/Video Storage and Retrieval


Graph/Image Legend Retrieval


Ying-Wen Huang, Kuo-Hao Lu, Shu-Yuan Chen, Chen-Chung Liu…………………………1121


Contour-Based Similarity Retrieval of Trademarks Using Ellipse-Ring Layers


Nai-Chung Yang, Chung-Ming Kuo, Wei-Han Chang, Chih-Wei Chen………….…………..1127


A New Operation for Two R-trees to Efficiently Migrate Spatial Objects

Jeang-Kuo Chen, Jen-Wei Huang……………………………………………………………..1133


A Dynamic Visibility Inference Scheme Based on New Spatial Knowledge Representations from Observer's Perspective


Yeong-Ren Jean, Hsing-Pang Chang………………………………………………………….1139


A Trajectory-Based Ball Tracking Framework with Enrichment for Broadcast Baseball Videos


Hua-Tsung Chen, Hsuan-Sheng Chen, Ming-Ho Hsiao, Yi-Wen Chen, Suh-Yin Lee……….1145


Watermarking and Data Hiding


Use of Three-Form Module Substitution to Hide Data


Ching-Yu Yang………………………………………………………………………………..1151


Robust Image Hashing Scheme Based on DWT and Fuzzy ART


Hung-Jen Wang, Chuan-Yu Chang, Sheng-Wen Pan…………………………………………1157


Watermarking on 3D Model in Spatial and Frequency Domains


Chia-Yen Chen, Chi-Fa Chen, Chan-Yuan Hu………………………………………………..1163


A watermarking technique based on JPEG quantization table


Shwu-Huey Yen, Yi-Wei Chen, Hwei-Jen Lin, Chia-Jen Wang……………………………...1168


A Watermarking-Based Authentication for Progressive Transmission Images


Piyu Tsai……………………………………………………………………………………….1173


Feature Extraction and Pattern Recognition


Video-Based Early Flame Detection for Vessels by Using the Fuzzy Color Clustering Algorithm


Shuenn-Jyi Wang, Meng-Tsai Tsai, Ying-Kwei Ho, Ching-Chuan Chiang…………………..1179


Video Quality in Set-Top Box: Improving Test Productivity While Retaining Quality Index


Pai-Chen Liu, Ying-Dar Lin, Wen-Jiin Tsai…………………………………………………..1185


Translation, Rotation, and Scale-Invariant Template Matching


Yi-Hsien Lin, Chin-Hsing Chen, Chih-Cheng Wei…………………………………………...1190


Morphology-based Text Line Extraction


Jui-Chen Wu, Jun-Wei Hsieh, Yung-Sheng Chen…………………………………………….1195


Detecting License Plates from Videos Using Morphological Operations and Adaboosting Algorithm


Chih-Chiang Chen, Jun-Wei Hsieh, Jui-Chen Wu, Yung-Sheng Chen……………………….1201


Image/Video Coding and Transmission


Content-Aware Video Adaptation in Low Bit-rate Constraint


Ming-Ho Hsiao, Hua-Tsung Chen, Yi-Wen Chen, Kuan-Hung Chou, Suh-Yin Lee….……...1205


Error Concealment of Video Realistic Avatar for Virtual Conferencing System


Han-Wen Liang, Chao-Kuei Hsieh, Yung-Chang Chen………………………………………1211


Adaptive Proxy-Assisted Cache Scheme for Multiple-version Video Transmission


Chi-Feng Kao, Chung-Nan Lee……………………………………………………….……….1217


An Improved Timer Scheme of Multiple Retransmissions for Media Streaming


Hsiao-Yi Chen, Chia-Hui Wang………………………………………………………………1224


Audio Processing and Analysis


Tone Recognition based on Multi-layer Perceptron with Application for Continuous Mandarin Speech Recognition


Wern-Jun Wang, Chih-Heng Lin, Chien-Hung Chen, I-Bin Liao, Eng-Fong Huang…………1230


Extracting and Modifying the Spatial Information in Stereo Audio


Hui-yu Tseng, Chia-Ming Chang……………………………………………………………...1235


New Quadtree Scheme Using Macro Set


I-Pin Chen……………………………………………………………………………………...1241


Adaptive Wavelet Quantization Index Modulation Technique for Audio Watermarking


Jong-Tzy Wang, Ming-Shan Lai, Kai-Wen Liang, Pao-Chi Chang...………………………...1247


Workshop on Medical and Bio Informatics


Computational Algorithm


Near-optimal Block Alignments


Kuo-Tsung Tseng, Chang-Biau Yang, Kuo-Si Huang, Yung-Hsing Peng……………………..1255

An Efficient Parallel Algorithm for Constraint Multiple Sequence Alignment


Hau-Jui Tsai, Chun-Yuan Lin, Yeh-Ching Chung, Chuan Yi Tang…………………..……..…1261


Aligning ESTs to Genome Using Low Frequency High Density Index


Fang Rong Hsu………………………..………………………..…………………………...…1267

G-BLAST: a Grid-Based Solution of mpiBLAST on Grid Computing Environments


Chao-Tung Yang, Tsu-Fen Han………………………..………………………..…………..…1272

Haplotype Block Partitioning and TagSNP Selection on Human Chromosome


Wen-Pei Chen, Tso-Ching Lee, Yaw-Ling Lin………………………..……………………….1278


Applications in Medical and Bioinformatics


ViTa: a database of host microRNA targets on viruse


Paul Wei-Che Hsu, Li-Zen Lin, Sheng-Da Hsu, Hsien-Da Huang………………………....…1284


12-Lead ECG Delineation by Clinical SCP-ECG Database


SC Wu, JC Hsieh………………………..………………………..……………………………1293

Network Descriptors to Capture the Dynamic Changes of Networks in Temporal Microarray Data Sets


Chen-hsiung Chan, Kuan-Yeu Pan, Cheng-Yan Kao………………………..……...…………1297


Stimulus Response Detection in fMRI Using Temporal Clustering Analysis, Digital Filters and a Two-Dimensional Neighbourhood Test


Sarah Lee, Fernando Zelaya, Stephanie Amiel, Michael Brammer…………………….……..1302

Fuzzy Logic Control of Depth of Muscle Relaxation using Cisatracurium


Chen-Tse Chuang, Jiann-Shing Shieh, Shou-Zen Fan………………………..………….……1308


Medical Image Processing


Segmentation of 3D MicroPET Images Using The Mixture Method


Tai-Been Chen, Hung-Yuan Chiang, Henry Horng-Shing Lu………………………..……..…1314

Template-based automatic segmentation of Drosophila mushroom bodies


Guan-Yu Chen, Ying-Cheng Chen, Chu-Fang Lin, An-Chi Hu, Cheng-Chi Wu, Yung-Chang Chen………………………..………………………..………………………..……..…………1320

Genotyping Polymorphic Bands of Microsatellite DNA with Automatic Object Segmentation and Translated Absolute Size


Chun-Fan Chang, Chang-Chih Shen, Chong-Long Huang, Hsiao-Yun Kuo, Mei-Ling Wang, Wen-Hua Lin, Chih-Feng Chen, Yen-Pai Lee, Cheng-Yan Kao, Chaur-Chin Chen………..…1324

Automatic Segmentation of Brain MRI Images by Threshold Level Set Method


Chih-Yu Hsu, Zsu- Uei Zchang, Lin-huang Chang……………………………………………1329

Watershed-Based Protein Spot Detection in 2DGE Images


Ming-Hung Tsai, Hui-Huang Hsu, Chien-Chung Cheng…………………………...…………1334


Health Care Information System


Development of a Portable System for Physical Activity Assessment in a Home Environment


Che-Chang Yang, Yeh-Liang Hsu………………………..…………………..……..…………1339

The Research of Mobile Emergency Healthcare Information System in Taiwan


Bih-Yaw Shih, Wan-I Lee, Yi-Shun Chung, Ai-Wei Chen………………………..……...……1345

Distributed Healthcare Database Integration for Supporting Agile Decision Making


Ruey-Kei Chiu, Chien-Lung Chan, Chi-Ming Chang………………………..…..……………1350

Study of Mobile Emergency Monitoring Prototype System


Li-Ya Lo, Der-Ming Liou………………………..………………………….…………………1356


Data Mining


Mining Conserved Local Structure from Functional Hierarchical Classification via Local Structure Comparison


Yu-Feng Huang, Chi-Jun Sheu, Tian-Wei Hsu, Chien-Kang Huang………...………………..1361

Gene Selection with Rough Sets for the Molecular Diagnosing of Tumor Based on Support Vector Machines


Shulin Wang, Huowang Chen, Renfa Li, Dingxing Zhang…………………..……..…………1368

Robust Cross-generation and Cross-laboratory Predictions of Affymetrix Microarrays by Rank-based Methods


Hsi-Che Liu, Chien-Yu Chen, Yu-Ting Liu, Cheng-Bang Chu, Der-Cherng Liang, Lee-Yung Shih, Chih-Jen Lin………………………..………………………..……………..…………..………1374

Combining Structure-Based Features and Conserved Data for MicroRNA Target Prediction by the Neural Network Method


Shih-Yi Chao, Jung-Hsien Chiang………………………..………………….………..………1380


System Biology


Systematic Identification of RNA Editing Site in Human Genome


Jui-hung Hung, Wei-chi Wang, Hsien-da Huang…………………………...…………………1386

Identifying Regulatory Targets of Cell Cycle Transcription Factors Using Gene Expression and ChIP-chip Data


Wei-Sheng Wu, Wen-Hsiung Li, Bor-Sen Chen……………………….....……………………1392

Applying Computational System Biology Techniques to Explore Disease-Related Methionine Cycle


Austin H. Chen, Zhi En Chen ,Siang Hao Lee..…………..…………...…………..…………..1398

Improvement and construction of RNA Silencing Model with hybrid functional Petri net


Zhi En Chen, Austin H. Chen..…………..…………..…………..……….…..…………..……1404

Identification of Unique Peptide Motifs as Linear epitopes with Pfam Domains and Families


Wei-Jun Zhung, Chih-Hong Liu, Tun-Wen Pai..…………..…………..…………..…………..1410

Workshop on Human-Computer Interaction and Learning


Technologies


Reading and language learning in computer-assisted environments


A Computational Approach for Sentence Planning

Feng-Jen Yang…………………………………………………………………………………1417

The Effect of Problem-Solving Instruction on Computer Engineering Majors’ Performance in Verilog (HDL) Programming


Hung, Yen-Chu…………………………………………………………………………..……1423

Using Computer-Assisted Instruction for the Visualization of Proof Tree to Improve the Reading Comprehension of Geometry Proofs

Hsi-Hsun Yang, Wing-Kwong Wong, Bo-Yu Chan…………………………………..………1431

Testing the Surf: Criteria for Evaluating English Learning Websites

Chia-Ying Chan and Ya-Ting C. Yang………………………………………………..………1437

Science and mathematics learning in technology-support systems

Cognitive conflicts as a teaching strategy to enhance the need of mathematical proofs with technology support

Chun-Yi Lee, Ming-Puu Chen………………………………………………………...………1443

Development and Evaluation of SCCR Digital Learning System for improving scientific conceptual change and scientific reasoning

Hsiao-Ching She, Chin-Quen Lee…………………………………………………..…………1449

Comparing the effect of DSLM web based learning vs. traditional science teaching on students’ conceptual learning outcome

Hsiao-Lin Tuan, Chi-Hung Liao, Hung-Chih Yen………………………………….…………1455

High-school learners' environmental preferences, personal beliefs and concept achievements in the web-based context

Fang-Ying Yang, Cheng-Chieh Chang……………………………………………..…………1459

Group work and teaching in web-based context

Enhancing Virtual Learning Communities by Finding Quality Learning Content and Trustworthy Collaborators

Irene Y.L. Chen, Stephen J.H. Yang, Leon Y.Y Lin, Jeff J.S Huang…………………………1465

The Influence of Group Identity, Group Trust and Group Norms on Group Learning Participation

Huey-Wen Chou, Jung-Lung Hsu…………………………………………………..…………1472

Investigating Different Teaching Activities in Learning by Teaching a Virtual Character


Chih-Yueh Chou, Shan-Chun Chi………………………………………………..……………1478

Reasons for Participation: Experiences from a Student Teacher Web Forum

Shihkuan Hsu…………………………………………………………………….……………1483

The development of e-learning environment

Constructing an Ontology Automatically by Projective ART Neural Network

Rung-Ching Chen, Cheng-Han Chuang, Chiu-Che Tseng……………………….……………1487

A Learning Environment for Embedded Systems

Lain-Jinn Hwang, Tang-Hsun Tu, Tzu-Hao Lin, I-Ting Kuo…………………………………1493

An efficient genetic algorithm for item selection strategy

Koun-Tem Sun, Yi-Chun Lin, Yueh-Min Huang………………………………....………..…1499

Designing One-to-One Activities with a Cognitive Conflict Resolution Strategy

Sung-Bin Chang, Emily Ching, Yu-Fen Chen…………………………………………...……1505

System development for enhancing future learning

SCORM-Compatible Learning Management System Based on Peer to Peer

Infrastructure

Chih-Ping Chu, Yi-Chun Chang, Dong-Sheng Lin……………………………………………1509

An Effective E-Learning System Based on Knowledge Management and Intelligent Agents

Yi-Hsing Chang, Tsung-Yi Lu……………………………………………………...…………1515

The Design of Images Database by Using Bootstrapping

Chin-Hwa Kuo, Nai-Lung Tsao, Yi-Fan Chen, Yun-Long Lin…………………………….…1521

The Development and Evaluation of a Mobile Simulation Tool for Reflective Learning

Jung-Chuan Yen…………………………………………………………………….…………1527

Situated Learning in Class Using Pocket PCs via a Mobile Learning System

Chih Hung Lai, Jie Chi Yang, Jing San Liang……………………………………...…………1532

Author Index………………………………………………………….……………...A1

- xix -





