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1 Overview of Project

Thegoalof this projectis to createa customacceleratofor anembedded@pplication.Theprojectconsists
of picking animportantapplicationthatyou find interesting.The next stepis to determinewheremostof
thetime is spentduring executionfor thatprogram sincethis is whereyou needto concentrateour opti-
mizations. You will thendesigna customacceleratoto reducethetime it takesto performanimportant
partof the programs execution.Beforeimplementingthe designyou will needto first estimatets perfor
manceandthe amountof potentialimprovementpossiblefrom usingthe acceleratorThe next partof the
projectis to build theacceleratom Verilog to obtaindesigntiming, areaandpower estimatesFinally, the
timing analysiswill beusedin conjunctionwith a performancesimulatorto compareheperformancef a
processowith the customacceleratoto onewithout. The Tablebelov summarizeshe milestonesf the
projectandtheduedates.

\ Date Description Whatto turnin

April 18th Intro to Verilog Verilog Fibonaccilmplementation

April 25th GroupsandApplicationArea Groupmembersandapplicationarea

April 30th Intro to SimpleScalar TBD

May 2nd SelectApplicationandProjectPlan Sourcecodefor applicationand project
plan

May 9th ApplicationPerformancénalysis Performancenumbersandareaof appli-
cationto optimize

May 21st High Level AcceleratorDesignandPer | Accelerator design and estimated

formanceEstimation performance
Juned4th, 6th Final ProjectPresentation PowerPointshavs
June7th Final projectDue Verilog implementation, and perfor

mancewith andwithout accelerator

Thefollowing sectiongdescribdn moredetailwhatis expectedfor eachpartof the project.

2 Introduction to Verilog and SimpleScalar

The Verilog and SimpleScalaassignmentgareto bring you up to speedwith thetoolsyou will be using
in this project. Verilog will be usedto implementyour customacceleratorSynopsyswill thenbe usedto
evaluatethetiming, areaandpower for your design.

SimpleScalars acycle accuratesimulatorusedio examinetheperformancef yourapplication pefore
andafterusingtheacceleratorlt canalsobeusedto helpguidethedesignof theacceleratqiy examining
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the detailedpipelinebehaior of the program.The SimpleScalaassignmenivill make you familiar with
usingSimpleScalaandmodifying it to addin anaccelerator
Thewrite upsfor thesetwo assignmentshouldbe no morethan1-2 pages.

3 April 25th - Form Groups and Pick Application Area

Groupsneedto befinalizedandanapplicationareaneedso be decidedupon.

4 May 2nd - Select Application and Project Plan

Pickaninterestingapplicationandfind or createcodeto implementheapplicationor its importantkernels.
You needto turnin the sourcecode. This codewill be usedto guidethe designof the acceleratoandto
examineits performance.

At this stagewe alsorequireyou to turnin a planfor your project(no morethan2 pages).The plan
describeghe actionsyou’ll take to completethe restof the milestones.This includeshow you aregoing
to evaluatethe performancef the application.This write up includesthelist of toolsyouwill beusingto
performeachstep,andtheinputsusedto run theapplication.

Creatve ideasfor applicationareasanddesignsare encouragedandthe moretime spenton finding
interestingapplicationsandrelatedsourcecode theeasiemwe will gradeyourimplementationlf youtake
a simple,well documentedalreadyin productionapplicationacceleratoyou will be expectedto have a
betterdesignthanif you pick somethinghathasnot beendonebefore.Pleasadiscussyour ideaswith us
assoonaspossiblesothatwe cancare out aninterestingproblemtogether

Someof the applicationanay be too complicatedto modeltheir performancausing SimpleScalar|f
thisis thecaseyou’ll needto getappraval from Brad Calderfor how you planto evaluateandmodelthe
performancef your application.

5 May 9th - Application Performance Analysis

For this milestoneyou needto have examinedin detail the executionperformanceof your application.
This entailsfinding the proceduredpops,andinstructionsvherea significantamountof executiontime is
spent.Thisis oneof the mostimportantpartsof the project,sinceit will be usedto helpguidethe design
of the customaccelerator You will needto turn in a detailedanalysisof the applicationandits source
code.Detailsfor whatto turnin will be specifiedater

Many differenttools maybe usedto performthis analysis.Theserangefrom SimpleScalafa detailed
cycle-level simulator)to Gprof (a high level profiler provided on mostunix systems).Gprof is a profiler
thatidentifiesthe proceduresvheremostof thetime is spentin executingthe application.

6 May 21st - High Level Accelerator Design and Perfor mance Estimation

The applicationperformancenalysiswill have pinpointedthe importantpartsof the application. These
arethe partsto optimizewith a customaccelerator As part of this milestone,you will turnin the high
level designof your accelerator

Before building the acceleratoin hardware (Verilog), it is importantto first provide an analysisof
the potentialbenefitsof your optimization. For example,this performancesstimationcould be donein
Simplescalamssumingyou can performyour acceleratedardwarein N cycles. This providesa rough
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estimationasto the benefitsof youracceleratoandis usedto helptuneandguidethedevelopmeniof your
accelerator

In orderto performthisanalysisn SimpleScalaryouwould needto modify your programor simulator
toreplaceheinstructionghatwould beexecutedn theacceleratoto take only Y cyclesof lateng, instead
of N in the baselinearchitecturewhereY shouldbe lessthanN. Comparingthe executiontime of these
two runsof the programprovidesthe estimatecperformancemprovement.

At thisstageyou’ll turnin thehighlevel acceleratodesignwhatlinesof codethedesignwill beused
to optimizefor the application,andthe estimateerformancemprovementfrom it.

7 June7th - Final Project Due

From the high level designyou will implementthe acceleratoin Verilog anduseSynopsyso evaluate
the designtiming, areaand powver. The acceleratomwill be tunedand its designwill be optimizedto
achievereasonabléming, areaandpowerresults.Thesametricswill thenbecombinedwith SimpleScalar
simulationresultsto comparea processowith your customacceleratoto onewithout.

A final write up of the architectureacceleratoand performanceesultswill beturnedin, 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,
the application$ importantplacesto optimize,the architectureof the acceleratqrthe methodologyused,
andperformanceesults. The final write up shouldalsoincludefiguresand graphsto help describeand
understandhe acceleratoandits performance.



