
CMSC15200�IntrotoComputerScience2Summer2009Lab#1(7/29/2009)Developedby:BorjaSotomayor
NOTE:ThelabsessionwilltakeplaceintheLinuxmachinesoftheMaclab.ThislabassumesthatyouknowyourwayaroundaUNIXsystem.Ifyoudon't,pleasereadtheaddendum“GettingAcquainted”.However,takeintoaccountthatyouarefreetodothelabexercises(andhomeworkassignments)onMacmachines.CompilingC/C++programs[Thispartofthelabwillnotbegraded.ItspurposeistohelpyougetacquaintedwiththestepsinvolvedincompilingaC/C++program]ThecompilerwewilluseinthiscourseistheGCCcompiler(http://gcc.gnu.org/),apartoftheGNUproject(http://www.gnu.org/).Togetacquaintedwiththiscompiler,wewillstartbywriting,compiling,andrunningthefollowingsimpleprogram:#include<iostream>usingnamespacestd;intmain(){cout<<"Hello,world!"<<endl;}Usingyourfavoriteeditor,typetheabovecodeandsaveitinafilecalledhelloworld.cpp.Wesuggestyoustartcreatinganorganizeddirectorystructureinwhichtoplaceyourlabfiles.Forexample,insideyourhomedirectorycreateacmsc15200directory,thenalabsdirectoryinsideitand,finally,alab01directory.So,yourhelloworld.cppfilewouldhavethefollowingpath:~/cmsc15200/labs/lab01/helloworld.cppNow,wewillcompiletheprogramusingGCC.Inparticular,wewillusetheg++command(theC++compiler).Wemustrung++likeso:g++helloworld.cpp®ohelloworldWhenrunningg++,noticethatwespecifythefollowing:.Thenameofthefilewewanttocompile:helloworld.cppThenameoftheexecutablewewanttocreate.Thisisdoneusingtheoptional“̄o”argument.Ifwedon'tspecifyanexecutablename,thedefaultwouldbeused(“a.out”).



Now,trytoruntheprogram.Todothis,simplytypethenameoftheexecutablefileinthecommandline:./helloworldYoushouldseethefollowing:Hello,world!Now,repeattheabovestepsforthefollowingprogram(savethisfileasconvert.cpp):#include<iostream>usingnamespacestd;intmain(){floatmiles,km;cout<<"Typenumberofmiles:";cin>>miles;km=miles*1.61;cout<<"Kilometers:"<<km<<endl;}



Exercise1<<5 points>>Inanefforttoimproverelationswithmetricsystemcountries,theUSGovernmenthasembarkeditselfonanambitiousprojecttodevelopsoftwarethatconvertstemperaturesfromtheFahrenheitscaletotheCelsiusscale.YoumustwriteaC++programthataskstheuserforaFahrenheittemperature,andthenoutputstheequivalentCelsiustemperature.Hint:C=(F̄32)*5/9Hint2:Here'sacoupleofvaluesyoucanusetotestyourapplication:0ºF=̄17.78ºC,32ºF=0ºC,99.5ºF=37.5ºCPleaseenteratemperatureinFahrenheit:3232F=0CExercise2<<10 points>>ConsistentwiththeUofC'slongstandingcommitmenttostudenthealth,wehavebeenaskedtodevelopanapplicationtocomputetheBMI(BodyMassIndex)ofastudenttodetermineiftheyareunderweightoroverweight.Ourapplicationmustasktheuserthefollowingquestions:.Whatisyourage?Whatisyourgender?(MorF)Whatisyourweight?(kg)Whatisyourheight?(m)Iftheageoftheuserislessthanorequalto18,thentheprogrammustoutputthefollowing:You'retooyoungtoberegisteredatUofC!Iftheageisgreaterthan18,theprogrammustcomputetheBMIaccordingtothefollowingformula:BMI=weight/(height2).Basedonthisformula,theprogrammusttelltheuserifhe/sheisunderweight,overweight,orhasanidealweight.Formales,aBMIbetween20.7and26.4isideal.Forfemales,aBMIbetween19.1and25.8isideal.Forfullcredit,yourprogramshouldcheckthatthedataintroducedbytheuserisvalid.Inotherwords,gendershouldbe'm','M','f',or'F',andallothervaluesshouldbegreaterthan0.Disclaimer:AlthoughbasedonrealBMIformulas,theresultofthisprogramshouldnotbetakenseriously.Exercise3<<5 points>>AfterconductingseveralhearingsintheUSSenate,theUSGovernmenthascometotheconclusionthattheywouldideallylikeaprogramthatcanconvertmorethanonetemperatureinasinglerun.Modifytheprogramfromexercise1sothataftermakingaconversion,theuserwillbeaskedifhewantstoperformanotherconversion.Iftheuseranswers“Yes”,thentheuserisaskedforanotherFahrenheittemperature.Iftheuseranswer“No”,theprogramwillexit.PleaseenteratemperatureinFahrenheit:00F=®17.78CWouldyouliketoenteranothertemperature?Y



PleaseenteratemperatureinFahrenheit:3232F=0CWouldyouliketoenteranothertemperature?YPleaseenteratemperatureinFahrenheit:99.599.5F=37.5CWouldyouliketoenteranothertemperature?NHint:Aswehavenotseenstringmanipulation,youshouldasktheuserforasinglecharacter('Y'or'N').Extracredit(2points):Whenaskingiftheuserwantstoperformanotherconversion,checkthatthecharacteris'Y','y','N',or'n'.Iftheuserintroducesanyothercharacter,showanerrormessageandaskhimagainwhetherhewouldliketoperformanotherconversion.SubmitingyourassignmentYoursubmissionshouldbesubmittedbytheendofthelabperiod.Contacttheinstructorifyouneedmoretime.First,besurethateverysourcefilethatyousubmitincludesyourfirstandlastnameandusernameatthetopofthefile.Forexample://PaoloCodenotti//paoloc//#include<iostream>YouwillsubmitthesefilestotheInstructor:*YourcompletedsourcefilesforExercises1>3.*AsimpleREADMEfile,whichshouldhaveyournameonthefirstline.Youshouldsubmitthesefilesasasingle.zipor.tarfile.Tocreateazipfileforthislab:$zipusername_lab1.zipexercise1.cppexercise2.cppexercise3.cppREADMEDonotsubmitanycompiledbinaryfilesFinally,emailyourzipfiletotheinstructor,paoloc@cs.uchicago.edu.Besuretoinclude"CMSC15200Lab1"inthesubjectline.



Addendum:GettingAcquaintedThepurposeofthisaddendumistoprovideyouwiththebareminimumknowledgenecessarytoknowyourwayaroundaUNIXsystem,withpointerstomorecompletedocuments.IfyouarecompletelynewtoUNIXsystems,weencourageyoutoreadthesedocumentsandconsultwithyourlabinstructorifyouhaveanyquestions.InteractingwithaUNIXsystemUNIXsystemsingeneral,andLinuxdistributionsinparticular,usuallyprovideuserswithtwointerfaces:.Command̄lineinterface(orshell):Allowstheusertointeractwiththesystemthroughtheuseofcommandswhichyoumusttypeinusingthekeyboard.Therearemanydifferenttypesofshells,suchasBASH,CSH,TCSH,...Graphicalinterface:Allowstheusertointeractwiththesystemthroughtheuseofgraphicalelementssuchaswindows,buttons,textfields,etc.mainlyusingthemouse.AlthoughthetaxonomyofgraphicalinterfacesinUNIXcanbeabitcomplex,mostnewuserswillgenerallyinteractatfirstwithhigh̄leveldesktopenvironmentssuchasKDEandGNOME,whicharesimilarinmanyrespectstographicalinterfacesinWindowsandMacsystems.IfyouarenewtoUNIX,weencourageyoutousetheKDEdesktopenvironment,whichisveryintuitiveandeasytouse,speciallyifyouhavepreviousexperienceinWindowsorMacsystems.TouseKDE,makesureyouchoosea“KDESession”beforeloggingin(youcandothisclickingonthe“Session”buttonintheloginscreen).However,mostofthelabexerciseswillrequireusingashellformost,ifnotall,tasks.YoucanbringupaconsoleinKDEbychoosing“Terminalconsole”intheSystemmenu(insidetheKDEmenu,similartotheWindows“Start”menu).TexteditingTexteditingcanbeperformedusingtext̄interfaceprograms(fromashell)orgraphicalprograms(fromagraphicalinterface).Youarefreetouseanytexteditoryouwantduringthecourse.Graphicaleditors(suchaskedit,kate,gedit,...)areeasytouse,butaretoogeneral̄purposeandlackversatility.Text̄basededitors(viandemacs)arepowerfulandversatile,buthaveagreaterlearningcurve.TheUNIXfilesystemTheUNIXfilesystem,likemostmodernfilesystems,providesusersalayerofabstractionoverthedatacontainedinstoragemediumssuchasharddisks.Inparticular,filesystemsallowustothinkintermsoffilesanddirectories.OfspecialinterestintheUNIXfilesystemisthehomedirectory,whichiswherewewillbeabletoplaceourfilesandworkwiththem.Fornow,wewillbeunconcernedwithotherdirectoriesinthefilesystem.TheUNIXshell



Asmentionedabove,theshellwillallowustointeractwiththesystemthroughtheuseofcommandswhichyoumusttypeinusingthekeyboard.Whenwebringupashell(eitherbecausewearedirectlyusingapurecommand̄lineinterfaceorbecausewehavecalledoneupfromagraphicalinterface),wewillbeshownapromptwherewecantypeinacommand.Inparticular,ourpromptwillshowsomethinglikethis:user@machine:~$Forexample:borja@mahogany:~$Thisdenotesthatthecurrentuserisborja,loggedintomachinemahogany,andwiththecurrentdirectorybeingthehomedirectory(thetildecharacter~isshortforthehomedirectory).Thecurrentdirectoryisanimportantconceptintheshell,aswewillgenerallyrefertofilesrelativetothecurrentdirectory(thiswillbeexplainedshortly).Tostarttinkeringwiththecommand̄line,wecanrunasimplecommandcalledfortunethatwillpresentuswithafortunemessage(akintotheonesfoundinfortunecookies).Simplytypefortuneandpresstheenterkeytorunthecommand.user@machine:~$fortuneYoushouldthenseeamessageprintedout.Forexample:Sometimesacigarisjustacigar.®®SigmundFreudWecaninvokeliterallyhundredsofcommandsfromthecommand̄line.Belowisaquickoverviewofbasiccommandsweneedtoperformbasicactions.Foramorecompletetextonthecommand̄line,takealookat:http://support.uchicago.edu/docs/misc/unix/tutorial/Youcanalsogetmoredetailsonaspecificcommandbyreadingitsmanpage.Youcandothisusingthemancommand:user@machine:~$mancommand_nameForexample:user@machine:~$manfortuneThiswillshowthemanpageforthefortunecommand.Youcannavigatethroughthemanpageusingthescrollkeys,andexitpressingthe“q”key.FORTUNE(6) UNIXReferenceManualFORTUNE(6)NAMEfortune®printarandom,hopefullyinteresting,adageSYNOPSISfortune[®acefilosw][®nlength][®mpattern][[n%]file/dir/all]



DESCRIPTIONWhenfortuneisrunwithnoargumentsitprintsoutarandomepigram.[...]Thereisaneasy(butsomewhatlimited)wayoffindingacommandthatperformsacertaintask:searchingthroughallthemanpagetitlesusingtheaproposcommand.user@machine:~$aproposXSLTxsltproc(1)®commandlinexsltprocessorCreatingnewdirectoriesWecancreatenewdirectoriesusingthemkdircommand.Forexample,supposewewanttocreateacmsc15200directoryinsideourhomedirectory.Wewilltypethefollowingcommand:~$mkdircmsc15200.Forsimplicity,weareomittingthe“user@machine”part..Themkdircommand,unlikethefortunecommand,acceptsanargument.Inparticular,theargumenttellsitexactlywhatdirectorytocreate.Ingeneral,argumentsareusedtopassoptionstothecommands.ListingfilesWecanseealistingoffilesanddirectoriescontainedinthecurrentdirectorybyrunningthelscommand.~$lsIfyoustartedoutwithanewCSaccount(and,therefore,anemptyhomedirectory)youshouldseethefollowingsingleline:cmsc15200ThecurrentdirectoryPreviously,weintroducedtheconceptofcurrentdirectory,andsaidthatwewillgenerallyrefertofilesrelativetothecurrentdirectory.Thisisimportantbecausetherearemanycommandsthatrequireustospecifyafile(e.g.whencompilingaprogram,weneedtospecifywhatsourcefilewewanttocompile).Forexample,ifthecurrentdirectoryisthehomedirectoryandthehomedirectorycontainsafilenamedfoo.c,wewouldrefertoitfromthecommandlinesimplylikethis:foo.cHowever,ifthefilewereinsidethecmsc15200directory,wewouldrefertoitlikethis:cmsc15200/foo.c



Anotherexample:thelscommandseenabove(withoutanyarguments)assumesthatwewanttoseethelistoffilesanddirectoriescontainedinthecurrentdirectory.Tochangethecurrentdirectory,weneedtousethecdcommand,specifyingthenewcurrentdirectory.Forexample,supposeweareinthehomedirectoryandwanttomakecmsc15200thecurrentdirectory.Wewouldruncdlikeso:~$cdcmsc15200Thepromptwouldchangetoreflectthatthecurrentdirectoryhaschanged:~/cmsc15200$


