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Front cover; Complex Systems; Copyright page; Previous sessions;
Organizers; Lecturers; Seminar Speakers; Participants; Auditors;
Preface; Contents; Course 1. Introduction to phase transitions in
random optimization problems; 1. Introduction; 2. Basic concepts:
overview of static phase transitions in K-XORSAT; 3. Advanced methods
(: replicas; 4. Advanced methods (ll): cavity; 5. Dynamical phase
transitions and search algorithms; 6. Conclusions; Appendix A. A
primer on large deviations; Appendix B. Inequalities of first and second
moments

Appendix C. Corrections to the saddle-point calculation of References;
Course 2. Modern coding theory: the statistical mechanics and
computer science point of view; 1. Introduction and outline; 2.
Background: the channel coding problem; 3. Sparse graph codes; 4.
The decoding problem for sparse graph codes; 5. Belief Propagation
beyond coding theory; 6. Belief Propagation beyond the binary
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symmetric channel; 7. Open problems; Appendix A. A generating
function calculation; References; Course 3. Mean field theory of spin
glasses: statics and dynamics; 1. Introduction

2. General considerations3. Mean field theory; 4. Many equilibrium
states; 5. The explicit solution of the Sherrington Kirkpatrick model; 6.
Bethe lattices; 7. Finite dimensions; 8. Some other applications; 9.
Conclusions; References; Course 4. Random matrices, the Ulam
Problem, directed polymers & growth models, and sequence matching;
1. Introduction; 2. Random matrices: the Tracy-Widom distribution for
the largest eigenvalue; 3. The longest common subsequence problem
(or the Ulam problem); 4. Directed polymers and growth models; 5.
Sequence matching problem; 6. Conclusion; References

Course 5. Economies with interacting agentsl. Introduction; 2. Models
of segregation: a physical analogy; 3. Market relations; 4. Financial
markets; 5. Contributions to public goods; 6. Conclusion; References;
Course 6. Crackling noise and avalanches: scaling, critical phenomena,
and the renormalization group; 1. Preamble; 2. What is crackling
noise?; 3. Hysteresis and Barkhausen noise in magnets; 4. Why
crackling noise?; 5. Self-similarity and its consequences; References;
Course 7. Bootstrap and jamming percolation; 1. Introduction; 2.
Bootstrap Percolation (BP); 3. Jamming Percolation (JP)

4. Related stochastic modelsReferences; Course 8. Complex networks;
1. Introduction; 2. Network expansion and the small-world effect; 3.
Degree distributions; 4. Further directions; References; Course 9.
Minority games; 1. Introduction; 2. The minority game: definition and
numerical simulations; 3. Exact solutions; 4. Application and
extensions; 5. Conclusions; References; Course 10. Metastable states in
glassy systems; 1. Introduction; 2. Mean-field Spin Glasses; 3. The
complexity; 4. Supersymmetry breaking and structure of the states; 5.
Models in finite dimension; 6. Conclusion; References

Course 11. Evolutionary dynamics

There has been recently some interdisciplinary convergence on a
number of precise topics which can be considered as prototypes of
complex systems. This convergence is best appreciated at the level of
the techniques needed to deal with these systems, which include: 1) A
domain of research around a multiple point where statistical physics,
information theory, algorithmic computer science, and more theoretical
(probabilistic) computer science meet: this covers some aspects of
error correcting codes, stochastic optimization algorithms, typical case
complexity and phase transitions, constr
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Guidelines for Process Safety in Outsourced Manufacturing Operations;
CONTENTS; Preface; Acknowledgments; Acronyms and Abbreviations; 1
INTRODUCTION; 1.1. This Guideline's Scope; 1.2. The Guideline's
Audience; 1.3. What Is Outsourced Manufacturing?; 1.4. Why Toll?
Business, Technical, and Safety Considerations; 1.5. Advantages and
Disadvantages of Tolling; 1.6. Joint Responsibilities; 1.7. Using Process
Safety to Ensure Safety, Product Quality, and Environmental
Compliance; 1.8. How to Use This Guideline; 2 THE TOLLER SELECTION
PROCESS; 2.1. Potential Candidates: How to Find One-How to Be One
2.1.1. Identifying Technical Specialties and Expertise2.1.2. Prequalified
Tollers-The Preferred Route; 2.1.3. Finding a New Toller-Technical and
Trade Association Networking; 2.2. The Initial Qualification Process;
2.2.1. Assessing the Candidates-Lines of Communication; 2.2.2. A
Typical Questionnaire; 2.2.3. Weighing Special Technical Competencies;
2.2.4. Financial; 2.2.4. Consider Location; 2.2.6. Consider the
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Environmental Baseline; 2.2.7. Verifying Safety, Quality, and Contractual
Obligations; 2.2.8. Process Equipment Capabilities; 2.2.9. Personnel
Capabilities and Expertise

2.2.10. Capability to Scale-up Production2.2.11. Process Safety; 2.2.12.
Security; 2.2.13. Corporate Health, Safety, and Environmental Policies;
2.2.14. Housekeeping and Appearance; 2.2.15. Insurance Review and
Experience Modifiers; 2.1.16. Conducting a Site Visit; 2.2.17.
Compatibility with Ongoing Operations; 2.2.18. Initial Qualification of
International Tollers; 2.3. Making the Final Selection; 2.3.1. Comparing
and Ranking the Initial Qualification Information; 2.3.2. Audit and
Verification Process; 2.3.3. Confidentiality Agreements; 2.3.4.
Finalizing the Technology Package

2.3.5. Evaluating Proposals2.3.6. Contract Award and Negotiation; 3
MUTUAL AGREEMENTS, OBLIGATIONS, AND CONTRACT
CONSIDERATIONS; 3.1. Defining the Rights and Expectations of the
Parties; 3.2. Legal Obligations, Defining Boundaries, Contract Topics;
3.3. Technology Transfer; 3.4. Technology Developed during Tolling
Operations; 3.5. Knowledge Enhancement for Both Parties; 3.5.1. New
Learning about Processing Hazards and Production Efficiency; 3.6.
Roles and Responsibilities; 3.6.1. What Is Contained in a Detailed
Technology Package?; 3.6.2. Scale Up Technology

3.6.3. Emergency Response Considerations3.6.4. Wastes and
Emissions; 3.6.5. Establishing and Maintaining Communication; 3.6.6.
Participation in PHAs: Resolving the Issues; 3.6.7. Training
Requirements; 3.7. Health, Safety, and Environmental Considerations;
3.8. Management Systems; 3.8.1. Management of Change, Including
Change of Personnel; 3.8.2. Defining and Executing Training
Requirements; 3.9. Access and Right to Audit; 3.10. Requalification:
The Time Frame Issue; 3.11. Equipment Selection, Preparation, and
Decontamination; 3.12. Performance Clauses and Bonuses

3.13. Insurance Requirements

In today's competitive economy, companies often augment in-house
production by outsourcing chemical reaction processes and distillation,
drying, formulating, blending, and packaging operations. While most of
these tolling, or contracted manufacturing services, proceed without
incident, recent major accidents have pointed to weaknesses in some
tolling arrangements, such as reactivity of materials and processes.
This Guidelines book provides the reader with proven procedures to
improve process safety throughout the life cycle of a contracted
manufacturing operation. Extensive checklists and exam
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Session 1: Electric Mobility -- Session 2: Lightweight Construction --
Session 3: Mass Production Ability -- Session 4: Medical Technology
-- Session 5: Resource Efficiency.

To meet and adapt to the current and future trends and issues in
technology and society, the science committee of The German
Academic Society for Production Engineering (WGP) continues to define
future topics for production technology. These themes represent not
only the key focus for the scientific work of the WGP, but also the
central themes of the first annual conference in June 2011, whose
paper is publically available in this volume. Such themes, including
electric mobility, medical technology, lightweight construction, and
resource efficiency, as well as mass production ability have all been
identified as future, large-scale, and long-term drivers of change.
Future trends influence changes sustainably and fundamentally; they
permeate society, technology, economics, and value systems and have
an effect in virtually all areas of life. The WGP has, as part of its
research, established for itself the goal of not only observing these
emerging changes, but also of supervising and influencing their
development in order to ensure steady progress, secure sustainability,
and shape the future.



