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课程现状 

课程性质 

本科/硕士/博士 

课程衔接 

本科体系/相关课程 

课程目的 

掌握计算机系统的设计思想、设计原理、设计技术。
能够分析、设计计算机的相关功能部件及处理器，掌
握现代计算机处理器中流水线技术、指令级并行性开
发技术、多处理器计算机设计技术。  



ArcLab 系统结构实验室 

改革中的课程体系 

逻辑与计算机 
设计基础 

计算机组成 

计算机体系结构 

高级数字系统 
设计 

嵌入式系统设计 

SOC设计 

计算机系统设计 

计算机接口 

多核系统设计 
计算机高级 

体系结构设计 

操作系统-OS 

编译技术 

核心 
课程群 

扩展课程群 

系统课程群 

DB、。。。 

以系统设计为统一视图，建立层次化、循序递进、开放式课程群的课程体系 



ArcLab 系统结构实验室 

改革中的实验体系 

自主研发统一的实验平台，建立实验成果库，构建系列化、递进式的实验体系 

数字逻辑→计算机组成(CPU) →体系结构(流水CPU) →简易计算机系统 
高级数字系统设计→计算机接口 →SOC设计→计算机系统设计→多核系统设计 
                      →嵌入式系统设计 
                 操作系统 + 编译系统 + 应用软件 
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Simple but Rich 
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课程内容 

教学内容 备注 

☆ 绪论：计算机分类, 计算机体系结构定义, 实现技术的发展趋势, 集成电路功耗的发展趋势, 

成本、价格的走势, 可靠性, 性能测量与分析报告,  计算机量化设计原则.  

☆ 基本流水线技术:流水线竞争, 流水线是如何实现的, 流水线实现难点, 多周期操作的指令流
水线, MIPS R4000流水线 

第1、A章 
复习 

☆ 指令级并行性及其开发技术：指令级并行概念和挑战, 数据相关和数据冲突,控制相关,开发
ILP的基本编译技术,动态转移预测技术. 

第A、2章 
复习 

★ 指令级并行性及其开发技术：动态调度技术,动态调度实例及算法. 第2章 

★ 指令级并行性及其开发技术：基于硬件的投机技术，多发射和静态调度技术，用动态调度、
多发射和投机技术开发. 

第2章 

★ ILP的局限性：硬件和软件投机技术，多线程技术，多发射处理器的性能。 第3章 

★ 多处理器和线程级并行性：多处理器计算机结构分类，共享存储器结构及其Cache监听协
议，分布存储结构及其基于目录的协议 

第4章 

☆ 多处理器和线程级并行性：多处理器同步技术，存储器连贯性模型，实例：Sun T1 多处

理器计算机  
第4章 

☆ 向量处理器技术 

☆ VLIW和EPIC的硬件和软件技术 
第F、G章 
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教材 

英文（主要）： 

《Computer Architecture--A Quantitative 
Approach》，4th，机械工业出版社原版影印，
￥78。 

中文（参考）： 

《计算机体系结构－一种定量的方法》， 清华出
版社，￥72 

 



7 

教材作者介绍 

•John L. Hennessy 
Standford University校长、IEEE和ACM会员，美
国国家工程研究院院士及美国科学艺术研究院院士，
2001获Eckert-Mauchly奖（RISC），2001年
Seymour Cray计算机工程奖得主，2000年获IEEE 
John von Neumann奖。 

• David A. Patterson 
University of California, Berkeley教授，美国国家
工程研究院院士， IEEE和ACM会员，获IEEE 
James H.Muligan教育奖章，1995获IEEE技术成
就奖(RISC)，1999年IEEE Reynold Johnson信息
存储奖，2000年获IEEE John von Neumann奖。 
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  Eckert-Mauchly Award  

2010 Bill Dally 

2009 Joel Emer  

2008 David Patterson 

2007 Valero, Mateo 

2006 Pomerene, James H 

2005 Colwell, Robert P. 

2004 Brooks, Frederick P. 

2003 Fisher, Joseph A. (Josh) 

2002 Rau, B. Ramakrishna (Bob) 

2001 Hennessy, John 

2000 Davidson, Edward 

1999 Smith, James E. 

1998 Watanabe, T. 

1997 Tomasulo, Robert 

1996 Patt, Yale 

1995 Crawford, John 

1994 Thornton, James E. 

1993 Kuck, David J 

1992 Flynn, Michael J. 

1991 Smith, Burton J. 

1990 Batcher, Kenneth E. 

1989 Cray, Seymour 

1988 Siewiorek, Daniel P. 

1987 Amdahl, Gene M. 

1986 Cragon, Harvey G 

1985 Cocke, John 

1984 Dennis, Jack B. 

1983 Kilburn, Tom 

1982 Bell, C. Gordon 

1981 Clark, Wesley A. 

1980 Wilkes, Maurice V. 

1979 Barton, Robert S. 

 

http://en.wikipedia.org/wiki/Bill_Dally
http://en.wikipedia.org/wiki/Joel_Emer
http://en.wikipedia.org/wiki/David_Patterson_(scientist)
http://awards.acm.org/citation.cfm?id=4251351&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=4251351&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=4251351&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=0261910&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=0261910&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=0261910&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=0261910&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=0261910&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=3297060&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=3297060&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=3297060&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=3297060&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=3297060&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5029829&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5029829&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5029829&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5029829&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5029829&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8496153&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8496153&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8496153&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8496153&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8496153&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5529742&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5529742&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5529742&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5529742&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5529742&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8780372&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8780372&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8780372&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=0655725&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=0655725&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=0655725&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=6516103&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=6516103&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=6516103&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=6516103&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=6516103&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=3848962&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=3848962&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=3848962&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=4008463&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=4008463&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=4008463&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5688501&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5688501&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5688501&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=0861786&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=0861786&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=0861786&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=3499413&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=3499413&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=3499413&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=3499413&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=3499413&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=1018449&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=1018449&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=1018449&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=1018449&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=1018449&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=2391026&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=2391026&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=2391026&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=2391026&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=2391026&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=6143316&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=6143316&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=6143316&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=6143316&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=6143316&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=9105337&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=9105337&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=9105337&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=9105337&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=9105337&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=4570334&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=4570334&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=4570334&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8331022&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8331022&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8331022&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8331022&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8331022&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5555573&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5555573&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5555573&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5555573&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5555573&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=1079995&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=1079995&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=1079995&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=1079995&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=1079995&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=2083115&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=2083115&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=2083115&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=7899762&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=7899762&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=7899762&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=7899762&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=7899762&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=6700778&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=6700778&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=6700778&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8306337&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8306337&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8306337&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8306337&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8306337&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8038939&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8038939&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8038939&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8038939&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=8038939&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5637382&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5637382&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5637382&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5637382&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5637382&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=9762369&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=9762369&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=9762369&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=9762369&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=9762369&srt=all&aw=148&ao=ECKMAUCH
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Big Men in Architecture(1) 

 2007Mateo Valero 

http://personals.ac.upc.edu/mat
eo/ 

   For important contributions to 
instruction level parallelism 
and superscalar processor 
design.  
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Big Men in Architecture(2) 

 2001 Hennessy, John 

   For being the founder and 

chief architect of the MIPS 

Computer Systems and 

contributing to the 

development of the 

landmark MIPS R2000 

microprocessor.  
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Big Men in Architecture(3) 

 1999 ACM Turing Award 
     landmark contributions to computer architecture, operating 

systems, and software engineering." 

2004 Eckert-Mauchly Award  

"For the definition of computer 

architecture and contributions to 

the concept of computer families 

and to the principles of 

instruction set design; for seminal 

contributions in instruction 

sequencing, including interrupt 

systems and execute instructions; 

and for contributions to the IBM 

360 instruction set architecture." 

 

Frederick P. Brooks 

http://www.cs.unc.edu/~brooks/ 

http://awards.acm.org/homepage.cfm?awd=148
http://awards.acm.org/homepage.cfm?awd=148
http://awards.acm.org/homepage.cfm?awd=148
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Big Men in Architecture(4) 

1997 Robert Tomasulo  

For the ingenious Tomasulo's 

algorithm, which enabled out-of-order 

execution processors to be 

implemented. 

http://inst-tech.engin.umich.edu/media/index.php?sk=tomasulo  

January 30 2008, Tomasulo spoke at the College of 

Engineering at the University of Michigan about his career and 

the history and development of out-of-order execution  

http://inst-tech.engin.umich.edu/media/index.php?sk=tomasulo
http://inst-tech.engin.umich.edu/media/index.php?sk=tomasulo
http://inst-tech.engin.umich.edu/media/index.php?sk=tomasulo


13 

Big Men in Architecture(5) 

 1996  Yale Patt 

    For important 
contributions to 
instruction level 
parallelism and 
superscalar 
processor 
design.  
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     Big Men in Architecture(6) 

 1992 Michael J. Flynn  
        

http://www.cpe.calpoly.edu/IAB/flynn.ht

ml 

 For his important and 

seminal contributions to 

processor organization 

and classification, 

computer arithmetic and 

performance evaluation.  
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     Big Men in Architecture(7) 

 1989 Cray, Seymour 

 For a career of 

achievements that 

have advanced 

supercomputing 

design.  

http://awards.acm.org/citation.cfm?id=4570334&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=4570334&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=4570334&srt=all&aw=148&ao=ECKMAUCH
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Big Men in Architecture(8) 

 1987 Amdahl, Gene M. 

For outstanding innovations in computer 

architecture, including pipelining, instruction look-

ahead, and cache memory.  

In 1975, Dr. Amdahl stands beside the 

Wisconsin Integrally Synchronized 

Computer (WISC), which he designed in 

1950. It was built in 1952. (Image courtesy 

of Dr. Gene M. Amdahl.) 

http://awards.acm.org/citation.cfm?id=5555573&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5555573&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5555573&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5555573&srt=all&aw=148&ao=ECKMAUCH
http://awards.acm.org/citation.cfm?id=5555573&srt=all&aw=148&ao=ECKMAUCH
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David A. Patterson  
（UC Berkeley） 

 He led the design and 
implementation of RISC I 
(the foundation of the 
SPARC architecture )  

 Leader of RAID 

 involved in the Network of 
Workstations (NOW) project  

 Research Accelerator for 
Multiple Processors (RAMP)  

http://www.sun.com/microelectronics/sparc/SPARCfacts.html
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A. M. Turing Award-2009 

 Charles P Thacker     

 For the pioneering design 
and realization of the first 
modern personal computer -- 
the Alto at Xerox PARC -- 
and seminal inventions and 
contributions to local area 
networks (including the 
Ethernet), multiprocessor 
workstations, snooping cache 
coherence protocols, and 
tablet personal computers. 
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A. M. Turing Award-2008 

 Liskov, Barbara    

 For contributions to 
practical and theoretical 
foundations of 
programming language 
and system design, 
especially related to data 
abstraction, fault 
tolerance, and distributed 
computing.  
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A. M. Turing Award-2007 

 Clarke, Edmund M   

 For his role in developing 
Model-Checking into a 
highly effective 
verification technology, 
widely adopted in the 
hardware and software 
industries. 
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A. M. Turing Award-2007 

 Emerson, E Allen 

 For his role in developing 
Model-Checking into a 
highly effective 
verification technology, 
widely adopted in the 
hardware and software 
industries.   
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A. M. Turing Award-2007 

  Sifakis, Joseph 

 For his role in developing 
Model-Checking into a 
highly effective 
verification technology, 
widely adopted in the 
hardware and software 
industries.  
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课程考核 

方式： 

 笔试 

 报告 

 随堂测验 

 

My class：Gem5 Academic Program 
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课程要求  

 1、每个学生查找近三年的国际期刊或国际会议
上计算机体系结构相关论文，每篇论文篇幅在6

页以上。撰写一篇字数不少于8000字的读书报
告。读书报告的参考文献要求在10篇以上，并
且引用的参考文献必须在文中加以引用标注。 

 2、Gem5 
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Top  conference in CA  

 ISCA:   The International Symposium on Computer 
Architecture  

 MICRO: Intl Symp on Microarchitecture  

 ASPLOS: Architectural Support for Prog Lang and OS  

 HPCA: IEEE Symp on High-Perf Comp Architecture  

 OSDI: USENIX Symposium on Operating Systems 
Design and Implementation 

 SOSP: The ACM Symposium on Operating Systems 
Principles 
…… 
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Top10 HPC，2008  

Rank Site Computer 

1 
DOE/NNSA/LANL 

United States 

Roadrunner - BladeCenter QS22/LS21 Cluster, PowerXCell 8i 

3.2 Ghz / Opteron DC 1.8 GHz , Voltaire Infiniband 

IBM 

2 
Oak Ridge National Laboratory 

United States 

Jaguar - Cray XT5 QC 2.3 GHz 

Cray Inc. 

3 
NASA/Ames Research Center/NAS 

United States 

Pleiades - SGI Altix ICE 8200EX, Xeon QC 3.0/2.66 GHz 

SGI 

4 
DOE/NNSA/LLNL 

United States 

BlueGene/L - eServer Blue Gene Solution 

IBM 

5 
Argonne National Laboratory 

United States 

Blue Gene/P Solution 

IBM 

6 
Texas Advanced Computing Center/Univ. of Texas 

United States 

Ranger - SunBlade x6420, Opteron QC 2.3 Ghz, Infiniband 

Sun Microsystems 

7 
NERSC/LBNL 

United States 

Franklin - Cray XT4 QuadCore 2.3 GHz 

Cray Inc. 

8 
Oak Ridge National Laboratory 

United States 

Jaguar - Cray XT4 QuadCore 2.1 GHz 

Cray Inc. 

9 
NNSA/Sandia National Laboratories 

United States 

Red Storm - Sandia/ Cray Red Storm, XT3/4, 2.4/2.2 GHz 

dual/quad core 

Cray Inc. 

10 
Shanghai Supercomputer Center 

China 

Dawning 5000A - Dawning 5000A, QC Opteron 1.9 Ghz, 

Infiniband, Windows HPC 2008 

Dawning 

http://top500.org/site/2996
http://top500.org/system/9707
http://top500.org/system/9707
http://top500.org/system/9707
http://top500.org/system/9707
http://top500.org/system/9707
http://top500.org/site/1333
http://top500.org/system/9708
http://top500.org/system/9708
http://top500.org/system/9708
http://top500.org/system/9708
http://top500.org/site/1188
http://top500.org/system/9832
http://top500.org/system/9832
http://top500.org/system/9832
http://top500.org/system/9832
http://top500.org/site/2556
http://top500.org/system/8968
http://top500.org/system/8968
http://top500.org/system/8968
http://top500.org/system/8968
http://top500.org/site/125
http://top500.org/system/9158
http://top500.org/site/1739
http://top500.org/system/9854
http://top500.org/system/9854
http://top500.org/system/9854
http://top500.org/system/9854
http://top500.org/site/1209
http://top500.org/system/9824
http://top500.org/system/9824
http://top500.org/system/9824
http://top500.org/system/9824
http://top500.org/site/1333
http://top500.org/system/9220
http://top500.org/system/9220
http://top500.org/system/9220
http://top500.org/system/9220
http://top500.org/site/2726
http://top500.org/system/9835
http://top500.org/system/9835
http://top500.org/system/9835
http://top500.org/system/9835
http://top500.org/system/9835
http://top500.org/site/2488
http://top500.org/system/9787
http://top500.org/system/9787
http://top500.org/system/9787
http://top500.org/system/9787
http://top500.org/system/9787
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Fastest computer in China 

 2008 ShuGuang5000A 

 180.6 TeraFlops 

 122.88TB RAM, 30720 computing Cell 

 2004  ShuGuang4000A 

 11 TeraFLOPS  

 rank 10 in top 500 in  June, 2004 

 2003  ShenTeng6800 

 5.324 TeraFLOPS  

 2002  ShenTeng1800 

 2.04 TeraFLOPS 

 2000   YinHe IV  

 1024 CPU 

 1 TeraFLOPS  

ShuGuang 
6000 ? 



2014/9/29 29 

TOP 10, 11/2009 

1 Jaguar - Cray XT5-HE Opteron Six Core 2.6 GHz 

2 
Roadrunner - BladeCenter QS22/LS21 Cluster, PowerXCell 8i 

3.2 Ghz / Opteron DC 1.8 GHz, Voltaire Infiniband 

3 Kraken XT5 - Cray XT5-HE Opteron Six Core 2.6 GHz 

4 JUGENE - Blue Gene/P Solution 

5 
Tianhe-1 - NUDT TH-1 Cluster, Xeon E5540/E5450, ATI Radeon 

HD 4870, Infiniband 

6 
Pleiades - SGI Altix ICE 8200EX, Xeon QC 3.0 GHz/Nehalem EP 

2.93 Ghz 

7 BlueGene/L - eServer Blue Gene Solution 

8 Blue Gene/P Solution 

9 Ranger - SunBlade x6420, Opteron QC 2.3 Ghz, Infiniband 

10 Red Sky - Sun Blade x6275, Xeon X55xx 2.93 Ghz, Infiniband 

http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10377
http://www.top500.org/system/10377
http://www.top500.org/system/10377
http://www.top500.org/system/10377
http://www.top500.org/system/10377
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/9899
http://www.top500.org/system/9899
http://www.top500.org/system/9899
http://www.top500.org/system/9899
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10187
http://www.top500.org/system/10187
http://www.top500.org/system/10187
http://www.top500.org/system/10187
http://www.top500.org/system/10187
http://www.top500.org/system/8968
http://www.top500.org/system/8968
http://www.top500.org/system/8968
http://www.top500.org/system/8968
http://www.top500.org/system/9158
http://www.top500.org/system/9854
http://www.top500.org/system/9854
http://www.top500.org/system/9854
http://www.top500.org/system/9854
http://www.top500.org/system/10188
http://www.top500.org/system/10188
http://www.top500.org/system/10188
http://www.top500.org/system/10188
http://www.top500.org/system/10188
http://www.top500.org/system/10188
http://www.top500.org/system/10188
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Ran

k 
Site Computer 

1 
Oak Ridge National Laboratory 

United States 

Jaguar - Cray XT5-HE Opteron Six Core 2.6 GHz 

Cray Inc. 

2 
National Supercomputing Centre in Shenzhen (NSCS) 

China 

Nebulae - Dawning TC3600 Blade, Intel X5650, NVidia Tesla C2050 

GPU 

Dawning 

3 
DOE/NNSA/LANL 

United States 

Roadrunner - BladeCenter QS22/LS21 Cluster, PowerXCell 8i 3.2 

Ghz / Opteron DC 1.8 GHz, Voltaire Infiniband 

IBM 

4 

National Institute for Computational 

Sciences/University of Tennessee 

United States 

Kraken XT5 - Cray XT5-HE Opteron Six Core 2.6 GHz 

Cray Inc. 

5 
Forschungszentrum Juelich (FZJ) 

Germany 

JUGENE - Blue Gene/P Solution 

IBM 

6 
NASA/Ames Research Center/NAS 

United States 

Pleiades - SGI Altix ICE 8200EX/8400EX, Xeon HT QC 3.0/Xeon 

Westmere 2.93 Ghz, Infiniband 

SGI 

7 
National SuperComputer Center in Tianjin/NUDT 

China 

Tianhe-1 - NUDT TH-1 Cluster, Xeon E5540/E5450, ATI Radeon HD 

4870 2, Infiniband 

NUDT 

8 
DOE/NNSA/LLNL 

United States 

BlueGene/L - eServer Blue Gene Solution 

IBM 

9 
Argonne National Laboratory 

United States 

Intrepid - Blue Gene/P Solution 

IBM 

10 

Sandia National Laboratories / National Renewable 

Energy Laboratory 

United States 

Red Sky - Sun Blade x6275, Xeon X55xx 2.93 Ghz, Infiniband 

Sun Microsystems 

Top10 HPC，June, 2010 

http://www.top500.org/site/1333
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/site/3131
http://www.top500.org/system/10484
http://www.top500.org/system/10484
http://www.top500.org/system/10484
http://www.top500.org/system/10484
http://www.top500.org/system/10484
http://www.top500.org/site/2996
http://www.top500.org/system/10377
http://www.top500.org/system/10377
http://www.top500.org/system/10377
http://www.top500.org/system/10377
http://www.top500.org/system/10377
http://www.top500.org/site/2936
http://www.top500.org/site/2936
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/site/649
http://www.top500.org/system/9899
http://www.top500.org/system/9899
http://www.top500.org/system/9899
http://www.top500.org/system/9899
http://www.top500.org/site/1188
http://www.top500.org/system/10559
http://www.top500.org/system/10559
http://www.top500.org/system/10559
http://www.top500.org/system/10559
http://www.top500.org/system/10559
http://www.top500.org/site/3087
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/system/10186
http://www.top500.org/site/2556
http://www.top500.org/system/8968
http://www.top500.org/system/8968
http://www.top500.org/system/8968
http://www.top500.org/system/8968
http://www.top500.org/site/125
http://www.top500.org/system/9158
http://www.top500.org/system/9158
http://www.top500.org/system/9158
http://www.top500.org/system/9158
http://www.top500.org/site/3121
http://www.top500.org/site/3121
http://www.top500.org/system/10584
http://www.top500.org/system/10584
http://www.top500.org/system/10584
http://www.top500.org/system/10584
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TOP 10, 11/2010 

1 Tianhe-1A - NUDT TH MPP, X5670 2.93Ghz 6C, NVIDIA GPU, FT-1000 8C 

2 Jaguar - Cray XT5-HE Opteron 6-core 2.6 GHz 

3 Nebulae - Dawning TC3600 Blade, Intel X5650, NVidia Tesla C2050 GPU 

4 
TSUBAME 2.0 - HP ProLiant SL390s G7 Xeon 6C X5670, Nvidia GPU, 

Linux/Windows 

5 Hopper - Cray XE6 12-core 2.1 GHz 

6 Tera-100 - Bull bullx super-node S6010/S6030 

7 
Roadrunner - BladeCenter QS22/LS21 Cluster, PowerXCell 8i 3.2 Ghz / 

Opteron DC 1.8 GHz, Voltaire Infiniband 

8 Kraken XT5 - Cray XT5-HE Opteron 6-core 2.6 GHz 

9 JUGENE - Blue Gene/P Solution 

10 Cielo - Cray XE6 8-core 2.4 GHz 

http://www.top500.org/system/10587
http://www.top500.org/system/10587
http://www.top500.org/system/10587
http://www.top500.org/system/10587
http://www.top500.org/system/10587
http://www.top500.org/system/10587
http://www.top500.org/system/10587
http://www.top500.org/system/10587
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10184
http://www.top500.org/system/10484
http://www.top500.org/system/10484
http://www.top500.org/system/10484
http://www.top500.org/system/10484
http://www.top500.org/system/10588
http://www.top500.org/system/10588
http://www.top500.org/system/10588
http://www.top500.org/system/10588
http://www.top500.org/system/10588
http://www.top500.org/system/10612
http://www.top500.org/system/10612
http://www.top500.org/system/10612
http://www.top500.org/system/10612
http://www.top500.org/system/10612
http://www.top500.org/system/10612
http://www.top500.org/system/10589
http://www.top500.org/system/10589
http://www.top500.org/system/10589
http://www.top500.org/system/10589
http://www.top500.org/system/10589
http://www.top500.org/system/10589
http://www.top500.org/system/10589
http://www.top500.org/system/10589
http://www.top500.org/system/10589
http://www.top500.org/system/10589
http://www.top500.org/system/10589
http://www.top500.org/system/10377
http://www.top500.org/system/10377
http://www.top500.org/system/10377
http://www.top500.org/system/10377
http://www.top500.org/system/10377
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/10185
http://www.top500.org/system/9899
http://www.top500.org/system/9899
http://www.top500.org/system/9899
http://www.top500.org/system/9899
http://www.top500.org/system/10613
http://www.top500.org/system/10613
http://www.top500.org/system/10613
http://www.top500.org/system/10613
http://www.top500.org/system/10613
http://www.top500.org/system/10613
http://www.top500.org/system/10613
http://www.top500.org/system/10613
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TOP 10 Sites for November 2011 
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TOP 10 Sites for June 2012 
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