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Supply Chain Management crosses over the boundaries of business unit or
enterprise, starts from the perspective of co-manufacturing and partnership, then
examines the value added path globally and overall, which includes quality and
market competitiveness of the product. Supply Chain Management covers opera-
tion and strategic levels as well which does not only concern about supply/
demand and contract between partial nodes, but also assemble the coordination
and game playing of networks and chains.

The rapid development of information technology has pushed forward the
process of globalization and network economic. Modern enterprises (especially
manufacturing enterprises) are facing with the challenge that competition envi-
ronment is becoming increasingly complex and customer demands are more diver-
sified and personalized. In this context, how to enhance Supply Chain Manage-
ment of enterprise and improve supply chain efficiency and competition advantage
through information and optimization tools has become a theoretical and practical
subject, and needs to be solved immediately.

The application form of IT has been changing with the evolution of Supply
Chain Management, from management methods such as Market Demand Fore-
cast, Material Demand Management, Inventory Control Strategies, Production
Planning as well as Enterprise Resource Planning, Customer Relationship Man-
agement, Business Intelligence Decision-making to enterprise solution programs
such as MRP, MRPII, ERP, CRM, BI and so on. On one hand, the combina-
tion of management and technology improves the scientific nature and lean quali-
ty of management. It changes many traditional businesses and processes, and
also creates new business ideas and opportunities. On the other hand, the combi-
nation improves reliability and business support capacity of technology, upgrades

many existing technologies and expands their applications. Moreover, it gener-
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ates new method innovation and application form as well.

With the in-depth development of the application of enterprise informatiza-
tion and business digitization, éspecially the expanding range of on-line service
and Internet business, some factors, such as information processing scale, rela-
tion network complexity, the dynamic features of supply/demand and so on have
become difficult problems in Supply Chain Management. This will further attract
people to use intelligent methods in Supply Chain Management while doing
research. The Supply Chain Management method based on Multi-agent is a wor-
thy attempt. In general, Multi-agent technology has such characters like distri-
bution, autonomy, mobility, intelligence and self-learning. It is regarded as ap-
propriate tool for Supply Chain Management to cross boundaries of enterprises
and locate in complex environment. And thus it can satisfy the need of integra-
tion and scalability between enterprises, integrate the core ability and value add-
ed ability of each node enterprises on the supply chain and strengthen the overall
management level and competitiveness of supply chain. The Multi-agent technol-
ogy based Supply Chain Management information system is designed to play the
function of management, decision-making assistance and collaborative optimiza-
tion in chain network organization.

The author has been doing research in the field of information system, manu-
facturing Supply Chain Management, collaborative optimization, E-commerce and
so on for years, and he has obtained many achievements. He absorbs essence from
latest research of both domestic and international scholars and on this basis, he has
made an in-depth and comprehensive discussion on theory, application status, pros-
pects and enterprise cases of Multi-agent Manufacturing Supply Chain Manage-
ment. He has achieved plenty of insightful results, and summarized them into this
book. This book seeks to combine such characters like frontier, comprehensiveness
and systemic together through abundant materials, meanwhile this book is narrative
focused and case analysis targeted.

I believe that after reading this book, readers can understand how to
introduce Multi-agent technology and method into Manufacturing Supply
Chain Management and business negotiation effectively, in order to improve
the ability of integration and expansion of Supply Chain Management. The
book can be regarded not only as academic book and research reference for
scholars in related fields, but also as teaching material for senior undergradu-
.
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ates and graduates in related majors. It can also enlighten managers in related

industries and businesses.

Chen Guoqing
Professor and Vice Dean of the Economics and
Management School, Tsinghua University

February 2012 in Tsinghua University
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MIS (Management Information System) is a people-oriented system, which
combines computer hardware, software, network communication equipments and
some other office equipments to process information. It aims at choosing the best
business strategy, and improving effectiveness and efficiency. It can support
high-level decisions, mid controls and integrate man-machine system of primary
operation of the enterprise. Its main task is to maximize the use of modern
computer and network communication technologies to enhance the enterprise’s
information management, so that the enterprise can make right decisions, con-
stantly improve management level and obtain more economic benefits,

With the rapid development of computer technology, MIS has gradually
become more diverse and intelligent in order to adapt to the continuously chan-
ging environment. Relying on the “Great information environment” background
of Internet, MIS makes enterprises change from internal form to external form,
which has a profound impact on management and organization, and causes a
major change in management system and management itself. Moreover, MIS
develops Supply Chain Information System (SCMS). Virtual Enterprise (VE),
E-Business (EB) and various kinds of E-Business transaction platforms, and
these new platforms have promoted the further development of artificial intelli-
gence technology. New technologies and development can reflect the original ap-
pearance of things and their relations in the objective world more directly. They
can improve the supportive decision-making level, reduce the physical work, and
achieve intelligence amplification, in order to have high efficiency and high
competitiveness.

In recent years, under the pressure of information globalization and fierce
market competition, Business Intelligence (BI) has become another hot issue. In
fact, not only business, but all organizations such as enterprise, government and

education department should use intelligence technology to improve intelligence
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level. The appearance of Bl is a gradual process of complex evolution, and BI is
still in progress. BI can be seen as that, on the basis of Decision Support System
(DSS) and Intelligent Decision Support System (IDSS), integrate Material
Requirements Planning (MRP), Manufacturing Resource Planning (MRP [[ ),
Enterprise Resource Planning (ERP), Customer Relationship Management
(CRM), Supply Chain Management (SCM), E-Business and other advanced
business management theories and methods together.

BI is usually understood as a tool that helps enterprises to make wise busi-
ness decisions by translating their existing data into knowledge. For the purpose
of turning data into knowledge, these technologies such as Data Warehouse,
Online Analytical Processing (OLAP) tools, Data Mining and so on are needed.
Therefore, from a technical perépective, Bl is the integrated use the technologies
mentioned above. It has gone through such phases as Decision Support System
(DSS), Executive Information System (EIS), Intelligent Decision Support
System (IDSS), and at last it has evolved into Business Intelligence System
(BIS), which is still in progress.

Multi-agent technology is a new technology in artificial intelligence field. It
has been developing rapidly in recent years. Multi-agent system is a large and
complex system, which is loosely coupled by many agents that are distributed on
the network. These agents can interact with each other to solve complex issues
which couldn’t be handled with the ability and knowledge of a single agent. Each
agent is a service program, which has certain perception, simulates human
behavior, and automatically runs operations to accomplish certain goals in certain
environment,

In Manufacturing Supply Chain Management System, the introduction of
Multi-agent System (MAS), generates Multi-agent Manufacturing Supply Chain
Management System. This system uses interactivity and intelligence character of
agent to combine Supply Chain Management System and Business Intelligence
together. Also, it can solve the problem of lack of interaction in BI. It can also
overcome the default of intelligence in Supply Chain Management. The system
aims at improving the intelligent level of Supply Chain Management.

The author has been doing research on forecast and early warning, business
negotiation and supply chain collaborative optimization using Multi-agent tech-
nology for many years. He has got support from many subjects (including two

national natural science funds), and gained a series of achievements. This book
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is based on the research results of our Business Intelligence Research Center, and
written with the forefront of research achievements of domestic and international
researchers. The book focuses on three levels, which are basic theories, collabo-
rative optimization and collaborative negotiation, and it includes theories,
common methods, implementation techniques, construction models, simulation
and empirical analysis and so on. This book has a comprehensive and systematic
summary on generation, development, present and future of three levels in
Multi-agent Manufacturing Supply Chain Management System. It aims at provid-
ing support to domestic and international related researchers, and promoting the
rapid formation, development and wide application of Multi-agent Manufacturing

Supply Chain Management System.

Huang Tiyun
Professor of Harbin University of Technology
Dual Professor of Beijing University of Technology

February 2011 in Beijing
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Manufacturing Supply Chain Management is effective for manufacturing
enterprises, which include the management of every activity and process of the
whole supply chain system, such as planning, coordination, operation, control
and optimization. By improving the relationship between upstream and down-
stream of supply chain, integrating and optimizing the information flow, logis-
tics, capital flow of supply chain, the enterprise can gain competitive advantage.
Meanwhile the enterprise can achieve maximum customer satisfaction, lowest
total cost, highest efficiency and other optimal goals. The combination of tradi-
tional Supply Chain Management ideas and advanced information technology can
integrate intelligent technologies and methods into management practice. In this
wa); we can enhance management efficiency, innovation, intelligence and the
adaptability to complex environment. Undoubtedly, it is an effective develop-
ment path for Supply Chain Management of manufacturing enterprises in infor-
mation era.

This book gives a comprehensive illustration of the combination of the resea
rch status, prospects, basic theories, application cases and system implementa-
tion of Multi-agent in manufacturing Supply Chain Management. This can help
scholars and researchers in related fields of Multi-agent technology, supply chain
collaboration and E-commerce automatic negotiation to catch up with the fore-
front of research, and it can also help them to do further in-depth research.

The sources of the book mainly come from initial results of two National
Natural Science Funds (71071005, 70940005), partial results of two Beijing
Natural Science Funds (9042001, 9072001), the research results of the key
project of Beijing Philosophy and Social Sciences planning office (08ABJa236)
and Beijing Education Committee Science and Technology Innovation Platform
Project (54K3001), which are the author responsible for. The team members
have done their research relying on the platform of Beijing modern manufacturing
development research base and Business Intelligence Research Center of Beijing.

University of Technology. The members have collected and analyzed related infor-
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mation systematically for several years, and have done a large amount of expan-
sion and innovation research on the basis of the above work, and eventually we
organize these results into this book. The book can be divided into three parts:
basic knowledge, supply chain collaborative planning and collaborative negotia-
tion.

Part One: Basic knowledge. This part includes four chapters (from Chapter
One to Chapter Four). Chapter One introduces the basic concept and prospects
of Agent and Agent system, and explains the specific application of Multi-agent
Supply Chain System in Supply Chain Management. Chapter Two proposes the
design thoughts, principles and the framework of information technology suppor
tive system of modern Manufacturing Supply Chain Management System and de-
scribes the application of each information system in SCM systematically. Chap-
ter Three introduces the concept of basic dimension trust of relationship quality,
typical trust model and the construction method of trust system whose purpose is
to improve the credit security system and operation mechanism of Multi-agent
specifically. Chapter Four introduces the knowledge about the specific applica-
tion of computer simulation in manufacturing supply chain, latest virtual reality
and flexible manufacturing.

Part Two: Supply Chain collaborative optimization. This part includes three
chapters (from Chapter Five to Chapter Seven). Chapter Five mainly illustrates
the basic theories and methods and its basic application form in supply chain field
of collaborative optimization from the aspect of collaborative optimization in the
entire supply chain process and lists some classic model cases. Chapter Six
focuses on illustrating theories of collaborative production of suppliers and manu-
facturers in the upstream of supply chain and gives examples to introduce the
typical collaborative production planning method and model as well. Chapter
Seven mainly illustrates the theories of production-distribution process in down-
stream of supply chain, explains the development status, and gives examples to
introduce the main methods, models and processes of the application of produc-
tion-distribution collaborative planning.

Part Three: Collaborative Negotiation. This part includes four chapters
(from Chapter Eight to Chapter Eleven). Chapter Eight focuses on introducing
the basic concept of supply chain collaborative negotiation agreement, description
methods and so on. It also illustrates some common negotiation agreements in

details. Chapter Nine focuses on the research meaning, research status and pros-



