
CS213,Fall 2000
Homework AssignmentH1, PartA

Assigned:Sept.12,Due:Mon.,Sept.18,11:59PM

RandyBryant(Randy.Bryant@cs.cmu.edu) is theleadpersonfor thisassignment.

Thepurposeof thisassignmentis to learnIA32/Linux assemblylanguageandto becomefamiliar with how
C codeis translatedinto assembly. You will do this by looking at a seriesof assemblylanguagefunctions
anddecompilingthemto find the C sourcecodethat producedthem. Reverseengineeringthis codewill
improveyourunderstandingof boththeC constructsandtheassemblycode.

Introduction

In this assignmentyou will begiventheassemblycodefile for a setof functions.Your taskis to derive C
sourcecodethatcompilesinto codethat is functionallyequivalent.In fact, you shouldstrive to makeyour
codeproduceassemblycodethatis identicalto thesuppliedassemblycode.Noneof thefunctionsrequires
morethana few linesof code.

Whenyou aretrying to figure out what a given functionsdoes,try creatinga small exampleto seewhat
codethecompileremits. If you cancreatea seriesof small functionsthatproducepartof theanswer, you
canthenpiecethemtogetherto createasolution.

Logistics

You mustwork aloneon this assignment.The only “hand-in” will be electronic. Any clarificationsand
revisionsto theassignmentwill bepostedonWebpageassigns.html in theclassWWW directory.

All files for thisassignmentarein thedirectory:

/afs/cs.cmu.edu/academic/class/15213-f00/H1a

Youwill wantto doyourwork ononeof theclass“fish” machinesto besurethatyou areusingthecorrect
versionof theGCC compiler. SeetheclassWWW pagesfor moreinformationon thesemachines.

First createa(protected)directoryto work in, andcopyour templatecodeusingthecommand:

tar -xvf /afs/cs.cmu.edu/academic/class/15213-f00/H1a/H1a.tar
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Thiswill createa varietyof files, includingonenamedprobs.c. In thisassignmentyouwill only modify
thisfile.

Yourfirst stepshouldbeto fill in yournameandAndrew ID in thestructureat thebeginningof thisfile.

Your taskis to fill in thebodiesof six functionsin probs.c, namedarith, mem, optarith, ifcode,
whilecode, andforcode, respectively. Your goal is to makethemhave thesamefunctionalityasthe
correspondingfunctionsin thefile probs-solve.s.

TheoriginalC codefor thesefunctionshasthefollowing characteristics:

arith: Somesimplearithmeticoperations.

mem: Somememoryreferencingthroughpointers.

optarith: Somearithmeticoperationsthatgetoptimizedby thecompiler.

ifcode: A conditionalexpression.

whilecode: A while loop.

forcode: A for loop.

Althoughyou couldbruteforceyoursolutionby writing C codethatusesgoto’sandthingslike that,try to
write thecleanestandmostabstractC codeyoucan.

Evaluation

Youwill onlygetcreditfor problemsin whichyouareabletoexactlymatchthefunctionalityof theassembly
codeversions.The six problemscountonepoint apiece.Usethecommandmake atest to generatea
programthatwill run your functionsagainsttheoriginal functionsonsometestdata.Seethefile README
for documentationon thisprogram.

Hand In

Handin yoursolutionusingthecommand

make handin NAME=yourname VERSION=XX

whereyourname is your Andrew ID, andXX is the versionnumber, i.e., 2, 3, . . . . Only your highest
numberedversionsubmittedbeforethedeadlinewill begraded.
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