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DueTuesday, 05Oct1999,at thebeginningof class.

Pleaserevisit thisdocumentregularly. It maychangeaswelearnmoreabout
implementationdetails.

1 Overview

Thegoalis to implementavery simpleshellrunningundertheLinux operatingsystem.

Oursimpleshell’s life consistsof

� Readingashellcommandtypedby theuser.

� Startingachild processthatexecutesthegivencommand.

� If necessary, waiting until thechild finishes.If not,promptingfor anothercommand.

Our shellwill provide two featuresof morecommonlyusedshells:it will executecommandswith
full pathnamesandwill runcommandsin thebackground.

2 Specifications

Theshellshouldsupporttwo features:

� Givena commandspecifiedby a fully-qualified pathnameanda setof arguments,it should
invoke the command. For example,the command“/bin/echo hello world” shouldrun the
/bin/echoprogramwith thegivenarguments.

� Givena command(againfully-qualified andpossiblyhaving arguments)followedby anam-
persand(‘&’), runthegivencommandin thebackground.Thatis,startrunningthecommand,
but permit theuserto typeadditionalcommands.If theusertypesthecommand“fg,” bring
thecommandinto theforeground,preventingtyping of additionalcommandsuntil thecom-
mandfinishes.

You neednotworry aboutfile redirection(<, >), quoting,control-z,or bg.

3 Linux SystemCalls

Amongthesystemcallsyoumaywish to know aboutinclude

fork “splits” a processinto two pieces:a parentanda child. fork() returnsonevalueto the
parentprocessandadifferentvalueto thechild processsothey candifferentiateeachother.
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execve replacesthecurrentlyrunningprogramby thespecifiedprogram,alsogiving it thespeci-
fiedargv values.Thechild processmaywantto usethiscommand.

exit stopsprogramexecution,returningavalueto theparent.Yourshellwill probablynotdirectly
invoke this function.Theprogramsthattheshellexecuteswill invoke this functionandcould
becaughtby await.

wait suspendsaprocessuntil achild processfinishes.

Be sureto readthe UNIX manualpagesfor fork(2), execve(2), exit(3), andwait(2) to learntheir
prototypesandnecessaryheaderfiles.

4 Optional Features

Optionally, you canextendyour shell’s features.For example,you canaddbackgroundinga pro-
cess,searchingfor commandsin aspecifiedlist, or file redirection.Go for it!

5 Additional Resourcesand Hints

ThebashWWW pagebriefly describesshellsbeforegoinginto bashspecifics.

This is the first time this projecthasbeenassignedso difficulties will surelybe encountered.As
appropriate,I will posthintsandexplanationshereaswe learnthem.

6 Grading and Logistics

You canwork in groupsof up to two people.Gradeswill beassignedprimarily accordingto cor-
rectness.Adequatedocumentationof theprojectandthecodewill assistin assigningpartialcredit.
In class,wewill discusshow to submittheproject.
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