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1 Introduction

A debugger is a tool permittingyourprogramto run in “slow motion” soyoucan
examinehow yourprogramrunsor why it crashes.With a debugger, onecan

� Runyourprogram.

� Makeyour programstopon specifiedconditions.

� Examineyourprogramwhenit is stopped.

� Changethingsin yourprogram.
�
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SincetheGnudebuggergdb worksnicely with emacs andXemacs sowe
will bedescribingit. Weassumeyou arerunningeitherof theseeditors.

2 Obtaining More Information About gdb

gdb hasmany morefeaturesthancanbedescribedhere.Othersourcesof infor-
mationinclude

� usingthehelp commandinsidegdb.

� ashortintroductionto gdb, make, gcc, andemacs for Stanfordstudents

� emacs info pages,availableinsideemacs by typing C-h i andthenm
gdb.

� theonlinegdbmanual,adefinitivesourceof information

3 A Short Example of Using gdb

3.1 Compiling Your Program

The debuggerneedsmore information than the compiler usually placesin the
executablesocompileyour programusingthe-g compilerflag. For example,

g++ -g -Wall -pedantic factorial.cc -o factorial
Hereis thefactorial.cc program.

3.2 Running Your Program

To runaprogramnamedfactorial usinggdb insideemacs, typeM-x gdb.
(TheM-x is Meta-x,probablyAlt-x or ESC-xonyourkeyboard.)Enterfacto-
rial whenqueriedfor theexecutable’sname.A gdb buffer will appear.

To startingrunningfactorial, type
run

Theprograminstantlydies. We could readthesourcecodeto find theproblem,
but let’susethedebuggerinstead.

To stopexecutionwhentheprogramentersthemain function,type
break main
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Then,typerun to startrunningtheprogramagain.Executionhaltswhenstarting
themain function. Emacs splits thescreenin half, displayingtheprogramline
thatis beingexecuted.

To executethenext line, typethe
next

command.Hitting returnwill repeatthelastcommand.Hitting returna few more
timesindicateswe aremissinga command-lineargument,andthe programwill
beaborted.

To specifycommand-linearguments,typethemafterrun. For example,
run 4

Repeatedlyinvoking next demonstrateshow the programruns. If we wish to
watchhow thefactorial functionworks,weshould

step
into the function whenthe debuggerreachesthe function call. step stepsinto
functioncallswhile next movesto thenext line. Continuingstepping,we can
watcheachrecursivecall of thefactorial function.

Startingeachfunctioncall addsa frame to thestackwhile finishinga function
call removesa framefrom thestack.To inspectthestack,i.e., to seea listing of
all theframes,try

backtrace
Anotherway to inspectcalls to factorial, is to seta breakpointat its be-

ginning. Onecould typebreak factorial, but insteadmove thecursorthe
function’s first line andtypeC-x space. gdb will indicatea breakpointhasbeen
set. Then,startrunningtheprogramagain.To continueexecutionuntil reaching
thenext breakpoint,type

continue
To finish thetheexecutionof thecurrentfunction,typefinish.

3.3 Another Short Example

Whendealingwith pointersanddynamicmemory, segmentationfaultsare fre-
quentoccurrences.gdb will automaticallystopexecutionwhenoneoccurs.Try
runningthis program.To determineits statewhenit halts,usethebacktrace
command.To move up anddown in thestack,usetheup anddown commands.
Somestackframesarefor functionsautomaticallycalledby the compileror by
otherfunctions.

In thisparticularcase,welearnthesegmentationfaultoccursin thedestructor,
but it is hardto tell why. Solvingthis problemrequiresthoughtbeyondwhat the
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debuggercanreveal,but we canwatchobj1’s andobj2’s valueschangeasthe
programexecutes.To print thevaluesof *(obj1.b) or *(obj2.b), use

print *(obj1.b)
If we forgetthetypeof obj1, wecanlearnthatby typing

ptype obj1
Somewhereobj2’s valuechangesfrom true to false. To learnthat,we can
askgdb to displayvaluesof expressionsaftereachcommand.For example,

display *(obj1.b)
After passingobj2’sdeclaration,wecando thesamefor it.

display *(obj2.b)
Thus,we learnthatits valuechangessomewhereneartheset call.1

Enjoy!

1An alternative to thedisplay commandis thewatch command.
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