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FILESYSTEM STRUCTURE

FileSystem provideefficientaccesstothediskbyallowingdatatobestored,located
andretrievedinaconvenientway.AfileSystem mustbeabletostorethefile,locate
thefileandretrievethefile.

MostoftheOperatingSystemsuselayeringapproachforeverytaskincludingfile
systems.Everylayerofthefilesystem isresponsibleforsomeactivities.

Theimageshownbelow,elaborateshowthefilesystem isdividedindifferentlayers,
andalsothefunctionalityofeachlayer.
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o Whenanapplicationprogram asksforafile,thefirstrequestisdirectedtothe

logicalfilesystem.Thelogicalfilesystem containstheMetadataofthefile

anddirectorystructure.Iftheapplicationprogram doesn'thavetherequired

permissionsofthefilethenthislayerwillthrowanerror.Logicalfilesystems

alsoverifythepathtothefile.

o Generally,filesaredividedintovariouslogicalblocks.Filesaretobestoredin

theharddiskandtoberetrievedfrom theharddisk.Harddiskisdividedinto

varioustracksandsectors.Therefore,inordertostoreandretrievethefiles,

thelogicalblocksneedtobemappedtophysicalblocks.Thismappingis

done byFile organization module.Itis also responsible forfree space

management.

o OnceFileorganizationmoduledecidedwhichphysicalblocktheapplication

program needs,itpassesthisinformationtobasicfilesystem.Thebasicfile

system isresponsibleforissuingthecommandstoI/O controlinorderto

fetchthoseblocks.

o I/Ocontrolscontainthecodesbyusingwhichitcanaccessharddisk.These

codesareknownasdevicedrivers.I/O controlsarealsoresponsiblefor

handlinginterrupts.

MASTERBOOTRECORD(MBR)

Masterbootrecordistheinformationpresentinthefirstsectorofanyharddisk.It
containstheinformationregardinghowandwheretheOperatingsystem islocated
intheharddisksothatitcanbebootedintheRAM.

MBRissometimescalledmasterpartitiontablebecauseitincludesapartitiontable
whichlocateseverypartitionintheharddisk.

Masterbootrecord(MBR)alsoincludesaprogram whichreadsthebootsector
recordofthepartitionthatcontainsoperatingsystem.
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Whathappenswhencomputeristurnedon?

Duetothefactthatthemainmemoryisvolatile,whenweturnonourcomputer,CPU
cannotaccessthemainmemorydirectly.However,thereisaspecialprogram called
asBIOSstoredinROM isaccessedforthefirsttimebytheCPU.

BIOScontainsthecode,byexecutingwhich,theCPUaccesstheveryfirstpartitionof
harddiskthatisMBR.Itcontainsapartitiontableforallthepartitionsofthehard
disk.

Since,MBRcontainstheinformationaboutwheretheoperatingsystem isbeing
storedanditalsocontainsaprogram whichcanreadthebootsectorrecordofthe
partition,hencetheCPUfetchesallthisinformationandloadtheoperatingsystem
intothemainmemory.

ONDISKDATASTRUCTURES

Therearevariousondiskdatastructuresthatareusedtoimplementafilesystem.
Thisstructuremayvarydependingupontheoperatingsystem.

1.BootControlBlock

BootControlBlockcontainsalltheinformationwhichisneededtobootan
operatingsystem from thatvolume.ItiscalledbootblockinUNIXfilesystem.
InNTFS,itiscalledthepartitionbootsector.

2.VolumeControlBlock

Volumecontrolblockalltheinformation regarding thatvolumesuch as
numberofblocks,sizeofeachblock,partitiontable,pointerstofreeblocks
andfreeFCBblocks.InUNIXfilesystem,itisknownassuperblock.InNTFS,
thisinformationisstoredinsidemasterfiletable.
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3.DirectoryStructure(perfilesystem)

Adirectorystructure(perfilesystem)containsfilenamesandpointersto
correspondingFCBs.InUNIX,itincludesinodenumbersassociatedtofile
names.

4.FileControlBlock

FileControlblockcontainsallthedetailsaboutthefilesuchasownership
details,permissiondetails,filesize,etc.InUFS,thisdetailisstoredininode.In
NTFS,this information is stored inside masterfile table as a relational
databasestructure.Atypicalfilecontrolblockisshownintheimagebelow.

InMemoryDataStructure

Tillnow,wehavediscussedthedatastructuresthatarerequiredtobepresenton
theharddiskinordertoimplementfilesystems.Here,wewilldiscussthedata
structuresrequiredtobepresentinmemoryinordertoimplementthefilesystem.

Thein-memorydatastructuresareusedforfilesystem managementaswellas
performanceimprovementviacaching.Thisinformationisloadedonthemounttime
anddiscardedonejection.
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1.In-memoryMountTable

In-memorymounttablecontainsthelistofallthedeviceswhicharebeing
mountedtothesystem.Whenevertheconnectionismaintainedtoadevice,
itsentrywillbedoneinthemounttable.

2.In-memoryDirectorystructurecache

ThisisthelistofdirectorywhichisrecentlyaccessedbytheCPU.The
directoriespresentinthelistcanalsobeaccessedinthenearfuturesoitwill
bebettertostorethem temporallyincache.

3.System-wideopenfiletable

Thisisthelistofalltheopenfilesinthesystem ataparticulartime.Whenever
theuseropenanyfileforreadingorwriting,theentrywillbemadeinthisopen
filetable.

4.PerprocessOpenfiletable

Itisthelistofopenfilessubjectedtoeveryprocess.Sincethereisalreadya
listwhichisthereforeveryopenfileinthesystem thereforeItonlycontains
Pointerstotheappropriateentryinthesystem widetable.


