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1 Introduction

A debugger is atool permittingyour programto runin “slow motion” soyou can
examinehow your programrunsor why it crashesWith adelugger onecan

e Runyour program.
e Make your programstopon specifiedconditions.
e Examineyour programwhenit is stopped.

e Changehingsin your program.

*(©2000Jefrey D. Oldham(ol dham@s. tri ni ty. edu). All rightsresened. This docu-
mentmaynot beredistritutedin ary form without the expresspermissiorof the author
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Sincethe Gnu deluggergdb works nicely with emacs andXemacs sowe
will bedescribingt. We assumey/ou arerunningeitherof theseeditors.

2 Obtaining More Information About gdb

gdb hasmary morefeatureghancanbe describechere. Othersourcef infor-
mationinclude

usingthehel p commandnsidegdb.

ashortintroductionto gdb, make, gcc, andenmacs for Stanfordstudents

emacs info pagesavailableinsideemacs by typing G- h i andthenm
gdb.

theonlinegdb manual,a definitive sourceof information

3 A Short Example of Using gdb

3.1 Compiling Your Program

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

g++ -g -Wall -pedantic factorial.cc -o factori al
Hereisthef act ori al . cc program.

3.2 Running Your Program

Torunaprogramnamed act or i al usinggdb insideemacs, typeM x gdb.
(TheM x is Meta-x,probablyAlt-x or ESC-xonyourkeyboard.)Enterf act o-
ri al whenqueriedfor the executablesname.A gdb buffer will appear

To startingrunningf act ori al , type

run

The programinstantly dies. We could readthe sourcecodeto find the problem,
but let’'s usethe deluggerinstead.

To stopexecutionwhenthe programentersthenai n function,type

break main



Then,typer un to startrunningthe programagain.Executionhaltswhenstarting
themai n function. Emacs splitsthe screenn half, displayingthe programline
thatis beingexecuted.
To executethe next line, typethe
next
commandHitting returnwill repeathelastcommandHitting returnafew more
timesindicateswe are missinga command-lineagument,andthe programwill
beaborted.
To specifycommand-lineargumentstypethemafterr un. For example,
run 4
Repeatedlynvoking next demonstrateiow the programruns. If we wish to
watchhow thef act ori al functionworks,we should
step
into the function whenthe deluggerreacheghe functioncall. st ep stepsinto
functioncallswhile next movesto thenext line. Continuingst epping, we can
watcheachrecursve call of thef act ori al function.
Startingeachfunctioncall addsa frame to the stackwhile finishingafunction
call removesa framefrom the stack. To inspectthe stack,i.e., to seea listing of
all theframes try
backtrace
Anotherway to inspectcallsto f act ori al , is to seta breakpointat its be-
ginning. Onecouldtypebr eak factori al , butinsteadmove the cursorthe
function’sfirst line andtype C-x space. gdb will indicatea breakpointhasbeen
set. Then,startrunningthe programagain. To continueexecutionuntil reaching
thenext breakpointtype
conti nue
To finish the the executionof the currentfunction,typef i ni sh.

3.3 Another Short Example

Whendealingwith pointersand dynamicmemory segmentationfaults are fre-
guentoccurrencesgdb will automaticallystopexecutionwhenoneoccurs.Try
runningthis program. To determindts statewhenit halts,usethe backt r ace
command.To move up anddown in the stack,usethe up anddown commands.
Somestackframesarefor functionsautomaticallycalled by the compileror by
otherfunctions.

In this particularcase we learnthe segmentatiorfaultoccursin thedestructoy
but it is hardto tell why. Solvingthis problemrequiresthoughtbeyondwhatthe
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deluggercanreveal, but we canwatchobj 1’sandobj 2’s valueschangeasthe
programexecutes.To print thevaluesof * (obj 1. b) or* (obj 2. b) , use
print *(objl.b)
If we forgetthetypeof obj 1, we canlearnthatby typing
ptype obj 1

Somavhereobj 2’svaluechangedromtrue tof al se. To learnthat,we can
askgdb to displayvaluesof expressionsaftereachcommandFor example,

di splay *(obj1.b)
After passingobj 2’sdeclarationwe cando the samefor it.

di spl ay *(obj2.b)
Thus,we learnthatits valuechangesomevhereneartheset call!

Enjoy!

1An alternatve to thedi spl ay commands thewat ch command.
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