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1Introduction

Inthispart,youwillcontinuetoaddfunctionalitytoyourfileserver.Youwill:

-AddhandlersfortheMKDIRandREMOVEFUSEoperations.
-Addsimplelocking.Lockingisrequiredtoensurethatconcurrentmodificationstothesame

fileordirectoryoccuroneatatime.

2Gettingstarted

Asinpart3,copytheadditionalfilesfoundinthepart4subdirectoryofthehandoutintoyour
workingdirectory.MakesureyouchoosetokeepthenewMakefile.

AsinPart3,beginbyuncommentingtherelevantlinesatthebottomoffuse.cc::main(such
asfuseserveroper.unlink=fuseserverunlink;)sothatyoupointFUSEtocalltheappropriate

functionsthatyouwillfillininthispart.

EnsurethecodefromPart3passesalltestsforPart1,2,and3beforestartinginonthispart.
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%./start.sh
%mkdiryfs1/newdir

%echohi>yfs1/newdir/newfile
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Ifyourimplementationpassesthetest-lab-4-a.plscript,youaredonewithphase1.Thetestscriptcreatesadirectory,createsanddeleteslotsoffilesinthedirectory,andchecksfileanddirectorymtimesandctimes.Notethatthisisthefirsttestthatexplicitlychecksthecorrectnessofthesetimeattributes.Acreateshouldchangeboththeparentdirectory’smtimeandctime.Hereisasuccessfulrunofthetester:%./start.sh%./test-lab-4-a.pl./yfs1mkdir./yfs1/d3319createx-0deletex-0createx-1checkmtimex-1...deletex-33dircheckPassedalltests!%./stop.sh4Phase2:LockingNext,youaregoingtoensuretheconsistencyofyourfilesystemwhenmanyclientssimultaneouslyperformfilesystemoperationsonthesamefilesystemimageviadifferentyfsclientprocesses.Yourcurrentimplementationdoesnothandleconcurrentoperationscorrectly.Forexample,youryfsclient’screatemethodprobablyreadsthedirectory’scontentsfromtheextentserver,makessomechangesoradditions,andstoresthenewcontentsattheextentserver.SupposetwoclientsissuesimultaneousCREATEsfordifferentfilenamesinthesamedirectoryviadifferentyfsclientprocesses.Bothyfsclientprocessesmightfetchtheolddircontentsatthesametimeandeachinsertsthenewlycreatedfileforitsclientandwritesbackthenewdircontents.Asaresult,onlyoneofthefilewouldbepresentinthedirintheend.Thecorrectanswer,however,isforbothfilestoexist.TheCREATEexampleisjustoneofthe“raceconditions”.Manyothersexist:e.g.concurrentCREATEandUNLINK,concurrentMKDIRandLOOKUP,etc.Tofixtheraceconditions,theyfsclientmustuselockstoensurethatthetwooperationsthataccessthesamefileordirectoryhappenoneatatime.Forexample,ayfsclientwouldacquirealockbeforestartingtheCREATE,andonlyreleasethelockafterfinishingthewriteofthenewinformationbacktotheextentserver.Ifthereareconcurrentoperations,thelocksforceoneofthetwooperationstodelayuntiltheotheronehascompleted.Becauseeachyfsclientcanrunasaseparateprocessonadifferentmachine,allyfsclientshavetoacquirelocksfromthesamelockserver.NowyoucanseewhythelockserverimplementationfromPart1comesinhandy!2
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Unlink:OK
Append:OK
Readdir:OK
Manysequentialcreates:OK
Write20000bytes:OK
Concurrentcreates:OK
Concurrentcreatesofthesamefile:OK
Concurrentcreate/delete:OK
Concurrentcreates,samefile,sameserver:OK
test-lab-4-b:Passedalltests.
%./stop.sh
%
%./start.sh
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