Computer Architecture: A Quantitative Approach, Second Edition
by John L. Hennessy and David A. Patterson
Foreword
Preface
Acknowledgments
1 Fundamentals of Computer Design
1.1 Introduction
1.2 The Task of a Computer Designer
1.3 Technology and Computer Usage Trends
1.4 Cost and Trends in Cost
1.5 Measuring and Reporting Performance
1.6 Quantitative Principles of Computer Design
1.7 Putting It All Together: The Concept of Memory Hierarchy
1.8 Fallacies and Pitfalls
1.9 Concluding Remarks
1.10 Historical Perspective and References
Exercises

2 Instruction Set Principles and Examples
2.1 Introduction
2.2 Classifying Instruction Set Architectures
2.3 Memory Addressing
2.4 Operations in the Instruction Set
2.5 Type and Size of Operands
2.6 Encoding and Instruction Set
2.7 Crosscutting Issues: The Role of Compilers
2.8 Putting It All together: The DLX Architecture
2.9 Fallacies and Pitfalls
2.10 Concluding Remarks
Historical Perspective and References
Exercises

3 Pipelining
3.1 What is Pipelining?
3.2 The Basic Pipeline for DLX
3.3 The Major Hurdle of Pipelining-Pipeline Hazards
3.4 Data Hazards
3.5 Control Hazards
3.6 What Makes Pipelining Hard to Implement?
3.7 Extending the DLX Pipeline to Handle Multicycle Operations
3.8 Crosscutting Issues: Instruction Set Design and Pipelining
3.9 Putting It All Together: The MIPS R4000 Pipeline
3.10 Fallacies and Pitfalls
3.11 Concluding Remarks
3.12 Historical Perspective and References
Exercises



4 Advanced Pipelining and Instruction-Level Parallelism
4.1 Instruction-Level Parallelism: Concepts and Challenges
4.2 Overcoming Data Hazards with Dynamic Scheduling
4.3 Reducing Branch Penalties with Dynamic Hardware Prediction
4.4 Taking Advantage of More ILP with Multiple Issue
4.5 Compiler Support for Exploiting ILP
4t lhedns e LR

4.9 Fallacies and Pitfalls

4.10 Concluding Remarks

4. 11 Historical Perspective and References
Exercises

5 Memory-Hierarchy Design
5.1 Introduction
5.2 The ABCs of Caches
5.3 Reducing Cache Misses
5.4 Reducing Cache Miss Penalty
e
5.7 Virtual Memory
5.8 Protection and Examples of Virtual Memory
5.9 Crosscutting Issues in the Design of Memory Hierarchies
5.11 Fallacies and Pitfalls
5.12 Concluding Remarks
5.13 Historical Perspective and References
Exercises



8 Multiprocessors
8.1 Introduction
8.2 Characteristics of Application Domains
8.3 Centralized Shared-Memory Architectures
8.4 Distributed Shared-Memory Architectures
8.5 Synchronization
B e e e
8.7 Crosscutting Issues
8.8 Putting It All Together: The SGI Challenge Multiprocessor
8.9 Fallacies and Pitfalls
8.10 Concluding Remarks
8.11 Historical Perspective and References
Exercises




| | ; o the Distributad D I

Reference
Index



