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1 Overview of Project

Thegoalof thisprojectis to createacustomacceleratorfor anembeddedapplication.Theprojectconsists
of picking animportantapplicationthatyou find interesting.Thenext stepis to determinewheremostof
thetime is spentduringexecutionfor thatprogram,sincethis is whereyou needto concentrateyour opti-
mizations.You will thendesigna customacceleratorto reducethetime it takesto performanimportant
partof theprogram’s execution.Beforeimplementingthedesignyouwill needto first estimateits perfor-
manceandtheamountof potentialimprovementpossiblefrom usingtheaccelerator. Thenext partof the
projectis to build theacceleratorin Verilog to obtaindesigntiming, areaandpowerestimates.Finally, the
timing analysiswill beusedin conjunctionwith aperformancesimulatorto comparetheperformanceof a
processorwith thecustomacceleratorto onewithout. TheTablebelow summarizesthemilestonesof the
projectandtheduedates.

Date Description Whatto turn in

April 18th Intro to Verilog VerilogFibonacciImplementation
April 25th GroupsandApplicationArea Groupmembersandapplicationarea
April 30th Intro to SimpleScalar TBD
May 2nd SelectApplicationandProjectPlan Sourcecodefor applicationand project

plan
May 9th ApplicationPerformanceAnalysis Performancenumbers,andareaof appli-

cationto optimize
May 21st High Level AcceleratorDesignandPer-

formanceEstimation
Accelerator design and estimated
performance

June4th,6th Final ProjectPresentation PowerPointshows
June7th Final projectDue Verilog implementation, and perfor-

mancewith andwithout accelerator

Thefollowing sectionsdescribein moredetailwhatis expectedfor eachpartof theproject.

2 Introduction to Verilog and SimpleScalar

TheVerilog andSimpleScalarassignmentsareto bring you up to speedwith the toolsyou will beusing
in this project.Verilog will beusedto implementyour customaccelerator. Synopsyswill thenbeusedto
evaluatethetiming, areaandpower for your design.

SimpleScalaris acycleaccuratesimulatorusedto examinetheperformanceof yourapplication,before
andafterusingtheaccelerator. It canalsobeusedto helpguidethedesignof theaccelerator, by examining
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thedetailedpipelinebehavior of theprogram.TheSimpleScalarassignmentwill make you familiar with
usingSimpleScalarandmodifying it to addin anaccelerator.

Thewrite upsfor thesetwo assignmentsshouldbeno morethan1-2pages.

3 April 25th - Form Groups and Pick Application Area

Groupsneedto befinalizedandanapplicationareaneedsto bedecidedupon.

4 May 2nd - Select Application and Project Plan

Pickaninterestingapplicationandfind or createcodeto implementtheapplicationor its importantkernels.
You needto turn in thesourcecode.This codewill beusedto guidethedesignof theacceleratorandto
examineits performance.

At this stagewe alsorequireyou to turn in a plan for your project(no morethan2 pages).Theplan
describestheactionsyou’ll take to completetherestof themilestones.This includeshow you aregoing
to evaluatetheperformanceof theapplication.This write up includesthelist of toolsyouwill beusingto
performeachstep,andtheinputsusedto run theapplication.

Creative ideasfor applicationareasanddesignsareencouraged,andthe moretime spenton finding
interestingapplicationsandrelatedsourcecode,theeasierwewill gradeyour implementation.If youtake
a simple,well documented,alreadyin productionapplicationacceleratoryou will beexpectedto have a
betterdesignthanif you pick somethingthathasnot beendonebefore.Pleasediscussyour ideaswith us
assoonaspossiblesothatwecancarve outaninterestingproblemtogether.

Someof theapplicationsmaybetoo complicatedto modeltheir performanceusingSimpleScalar. If
this is thecase,you’ll needto getapproval from BradCalderfor how you planto evaluateandmodelthe
performanceof yourapplication.

5 May 9th - Application Performance Analysis

For this milestoneyou needto have examinedin detail the executionperformanceof your application.
Thisentailsfindingtheprocedures,loops,andinstructionswhereasignificantamountof executiontimeis
spent.This is oneof themostimportantpartsof theproject,sinceit will beusedto helpguidethedesign
of the customaccelerator. You will needto turn in a detailedanalysisof the applicationandits source
code.Detailsfor whatto turn in will bespecifiedlater.

Many differenttoolsmaybeusedto performthisanalysis.Theserangefrom SimpleScalar(adetailed
cycle-level simulator)to Gprof (a high level profiler providedon mostunix systems).Gprof is a profiler
thatidentifiestheprocedureswheremostof thetime is spentin executingtheapplication.

6 May 21st - High Level Accelerator Design and Performance Estimation

Theapplicationperformanceanalysiswill have pinpointedthe importantpartsof theapplication.These
arethe partsto optimizewith a customaccelerator. As part of this milestone,you will turn in the high
level designof your accelerator.

Beforebuilding the acceleratorin hardware (Verilog), it is importantto first provide an analysisof
the potentialbenefitsof your optimization. For example,this performanceestimationcould be donein
Simplescalarassumingyou canperformyour acceleratedhardware in N cycles. This providesa rough
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estimationasto thebenefitsof youracceleratorandis usedto helptuneandguidethedevelopmentof your
accelerator.

In orderto performthisanalysisin SimpleScalar, youwouldneedto modify yourprogramor simulator
to replacetheinstructionsthatwouldbeexecutedin theacceleratorto takeonly Y cyclesof latency, instead
of N in thebaselinearchitecture,whereY shouldbe lessthanN. Comparingtheexecutiontime of these
two runsof theprogramprovidestheestimatedperformanceimprovement.

At thisstage,you’ll turn in thehigh level acceleratordesign,whatlinesof codethedesignwill beused
to optimizefor theapplication,andtheestimatedperformanceimprovementfrom it.

7 June 7th - Final Project Due

From the high level designyou will implementthe acceleratorin Verilog anduseSynopsysto evaluate
the designtiming, areaand power. The acceleratorwill be tunedand its designwill be optimizedto
achievereasonabletiming,areaandpowerresults.Thesemetricswill thenbecombinedwith SimpleScalar
simulationresultsto compareaprocessorwith your customacceleratorto onewithout.

A final write up of thearchitecture,acceleratorandperformanceresultswill be turnedin, alongwith
the Verilog implementationof the accelerator. The write up shouldbe around6 pages. This needsto
include a minimum of 3 pagesof single spaced“text” describingthe performanceof the application,
theapplication’s importantplacesto optimize,thearchitectureof theaccelerator, themethodologyused,
andperformanceresults.The final write up shouldalsoincludefiguresandgraphsto help describeand
understandtheacceleratorandits performance.


