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Lecture 8 
Computer Architecture Perspective 



Computer Architecture Definition 

•  Bridge application and technology 
–  examples 
–  app: navigation (North), tech: magnetic compass 
–  app: face recognition, tech: charge-coupled device (CCD) 
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Gap too large to bridge in one step 
è Computer Architecture: develop 
abstraction and implementation layers 
to execute information processing 
application efficiently using available 
fabrication technology 
 



Computer System Stack 

3 



Computer System Stack 
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Computer System Stack 
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Computer System Stack 
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Logic, State, and Interconnect 

7 



General-Purpose Computing: 
Processors, Memories, and Networks 
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Key Trends in Computer Architecture 
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Trend 1: Bell’s Law 
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Trend 2: Energy and Power Efficiency in Computing 
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Trend 2: Energy and Power Efficiency in Computing 
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Trend 2: Energy and Power Efficiency in Computing 
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Trend 3: Manycore Processor Architecture 
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Trend 4: Heterogeneous System-on-Chip (SoC) 
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Trend 5: Emerging Device Technologies 
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System Research as a Scientific Approach 
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Modeling in Computer Architecture 
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Dealing with Complexity 
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Dealing with Complexity 

•  Design Principles 
–  modularity 
–  hierarchy 
–  encapsulation 
–  regularity 
–  extensibility 

•  Design Patterns 
–  processors, memories, networks 
–  control/datapath split 
–  single-cycle, FSM, pipelined control 
–  raw port, message, method interfaces 
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Lessons from the general-purpose processor architecture and design 
can be extended to SoC and serve as the baseline for comparison. 



Next Lecture Preview 

•  Instruction Set Architecture (ISA) 
–  contract between software and hardware 

•  Example 
–  MIPS32 
–  how is data represented? 
–  where can data be stored? 
–  how can data be accessed? 
–  what operations can be done on data? 
–  how are instructions encoded? 

•  Reading Assignment 
–  PARC ISA 
–  http://www.csl.cornell.edu/courses/ece4750/2015f/

handouts/ece4750-parc-isa.txt 
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Questions? 
 

Comments? 
 

Discussion? 
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