Randal E. BryantCarnegie Mellon UniversityCS:APPCS:APP Chapter 4Computer ArchitectureOverviewCS:APP Chapter 4CS:APP Chapter 4Computer ArchitectureComputer ArchitectureOverviewOverviewhttp://csapp.cs.cmu.edu

— 2 —CS:APPCourse OutlineCourse OutlineBackgroundBackgroundnInstruction setsnLogic designSequential ImplementationSequential ImplementationnA simple, but not very fast processor designPipeliningPipeliningnGet more things running simultaneouslyPipelined ImplementationPipelined ImplementationnMake it workAdvanced TopicsAdvanced TopicsnPerformance analysisnHigh performance processor design

— 3 —CS:APPCoverageCoverageOur ApproachOur ApproachnWork through designs for particular instruction setlY86---a simplified version of the Intel IA32 (a.k.a. x86).lIf you know one, you more-or-less know them allnWork at �microarchitectural� levellAssemble basic hardware blocks into overall processorstructure¨Memories, functional units, etc.lSurround by control logic to make sure each instruction flowsthrough properlynUse simple hardware description language to describecontrol logiclCan extend and modifylTest via simulation

— 4 —CS:APPScheduleScheduleWeek #1Week #1nInstruction set architecturenLogic designAssignment: Write & test assembly code programsWeek #2Week #2nSequential implementationnPipelining and initial pipelined implementationAssignment: Add new instructions to sequentialimplementationWeek #3Week #3nMaking the pipeline worknModern processor designAssignment: Optimize program+pipeline for maximumperformance