CS213,Fall 2000
Homework Assignmentl, PartB
Assigned:Sept.19, Due: Tues.,Sept.26,11:59PM

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

The purposeof this assignmenis to learnlA32/Linux assemblyanguagendto becomeamiliar with how

C codeis translatednto machinecode.Youwill dothisby looking atthedisassembledersionsof a series
of functionsanddecompilingthemto find the C sourcecodethat producedhem. Reverseengineeringhis

codewill improve yourunderstandingf boththe C constructandmachine-lgel code.

I ntroduction

In this assignmenyou aregivena binary executablethatincludesa setof functions. Your taskis to derive

C sourcecodethatcompilesinto codethatis functionally equivalent. You shouldstrive to makeyour code
produceassemblycodethatis identicalto the suppliedassemblycode. Gcc is very erratic,however, pro-

ducingdifferentregisterallocationsandinstructionorderingsdependingon minor variationsin the source
code.So,don't wastea lot of time trying to makeyour codecompileto exactly the sameobjectcode.

Whenyou aretrying to figure out whata given functionsdoes,try creatinga small exampleto seewhat
codethe compileremits. If you cancreatea seriesof smallfunctionsthat producepartof theansweyyou
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/ H1b

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

First createa (protecteddirectoryto work in, andcopy our templatecodeusingthe command:

tar -xvf /afs/cs.cnu.edu/ academ c/ cl ass/ 15213-f 00/ H1b/ Hlb. t ar



Thiswill createa varietyof files,includingonenamedpr obs. c. In thisassignmenyouwill only modify
thisfile. In additionthereis afile pr obs- sol ve. bi n whichis anexecutablebinary.

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

Yourtaskis tofill in thebodiesof four functionsin pr obs. ¢, namedswi t chcode, proc,recursi ve,
andr ecur si ve2. In additionyou will modify the definitionsof compile-timeconstantdRONand COL.
Your goalis to makethe modifiedfunctionsandthe arrayreferencingcodehave the samefunctionality as
thecorrespondindunctionsin thefile pr obs- sol ve. bin.

Theoriginal C codefor thesefunctionshasthefollowing characteristics:

swi t chcode: A switchstatement
proc: A procedurghatcallsanothemprocedure
recur si ve: A simplerecursvefunction

recur si ve2: A morecornvolutedrecursve function

In addition, the compile time constantsROWand COL are usedin a set of functionsthat operateon 2-
dimensionmatriceshaving ROWrows and COL columns. By inspectingthe functionsget _el e and
al | ocat e_mmat ri x, you candeterminghevaluesof thesetwo constants.

You cannotview the objectcodedirectly. Instead,you needto usea disassembler Run the command
make probs. bdi s to generatea compiledand diassembledersionof pr obs. c. Similarly, you can
generatadisassembledersionof thetargetcodewith thecommandrake probs-sol ve. bdi s. Note
thatthereis alot of otherstuff in the disassembledode. You will needto identify the relevantsectionsof

thetwo files. You canrun GDB on thefile pr obs- sol ve. bi n to extractthe contentof the jump table
for theswitchstatemenproblem.

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.Thefive problemscountonepoint apiece.Usethecommandrake 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.



