CS213,Fall 2000
Homework Assignmentl, PartA
Assigned:Sept.12, Due: Mon., Sept.18,11:59PM

RandyBryant(Randy. Bryant @s. crmu. edu) is theleadpersorfor this assignment.

The purposeof this assignmenis to learnlA32/Linux assemblyanguagendto becomeamiliar with how
C codeis translatednto assembly You will do this by looking at a seriesof assemblyanguagdunctions
anddecompilingthemto find the C sourcecodethat producedthem. Reverseengineeringhis codewill
improve your understandingf boththe C constructsandtheassemblycode.

I ntroduction

In this assignmenyou will be giventheassemblycodefile for a setof functions. Yourtaskis to derive C

sourcecodethatcompilesinto codethatis functionally equivalent. In fact, you shouldstrive to makeyour

codeproduceassemblycodethatis identicalto the suppliedassemblyode.Noneof thefunctionsrequires
morethanafew linesof code.

Whenyou aretrying to figure out whata given functionsdoes,try creatinga small exampleto seewhat
codethe compileremits. If you cancreatea seriesof smallfunctionsthat producepartof the answeyyou
canthenpiecethemtogetherto createa solution.

L ogistics

You mustwork aloneon this assignment.The only “hand-in” will be electronic. Any clarificationsand
revisionsto theassignmenwill be postedon Webpageassi gns. ht nl in theclasswWW directory

All files for thisassignmenarein thedirectory:
/ af s/ cs. cru. edu/ academ c/ cl ass/ 15213-f 00/ Hla

Youwill wantto do yourwork ononeof theclass‘fish” machinedo be surethatyou areusingthe correct
versionof the Gcc compiler Seethe classWWW pagedor moreinformationon thesemachines.

Firstcreatea (protecteddirectoryto work in, andcopy our templatecodeusingthe command:

tar -xvf /afs/cs.cnu.edu/ academ c/ cl ass/ 15213-f 00/ Hla/ Hla. t ar



Thiswill createa varietyof files,includingonenamedpr obs. c. In thisassignmenyouwill only modify
thisfile.

Your first stepshouldbeto fill in yournameandAndrew ID in thestructureatthe beginningof thisfile.

Yourtaskis tofill in thebodiesof six functionsin pr obs. ¢, namedari t h,mnemoptarith,ifcode,
whi | ecode, andf or code, respectiely. Your goalis to makethemhave the samefunctionality asthe
correspondindunctionsin thefile pr obs- sol ve. s.

Theoriginal C codefor thesefunctionshasthefollowing characteristics:
arit h: Somesimplearithmeticoperations.

mem Somememoryreferencinghroughpointers.

opt ari t h: Somearithmeticoperationghatgetoptimizedby thecompiler
i f code: A conditionalexpression.

whi | ecode: A while loop.

f or code: A forloop.

Althoughyou could bruteforce your solutionby writing C codethatusesgoto’s andthingslike that,try to
write the cleanesandmostabstracC codeyou can.

Evaluation

Youwill only getcreditfor problemsn whichyouareableto exactly matchthefunctionalityof theassembly
codeversions. The six problemscountone point apiece. Usethe commandrake at est to generatea
programthatwill runyour functionsagainsthe original functionson sometestdata. Seethe file READVE
for documentatiomn this program.

Hand In
Handin your solutionusingthe command

make handi n NAME=your nane VERSI ON=XX

whereyour narme is your Andrew ID, and XX is the versionnumber i.e., 2, 3, .... Only your highest
numberedrersionsubmittedbeforethe deadlinewill begraded.



