
2007�07�25 http://en.wikipedia.org/wiki/YAFFS #1YAFFSFromWikipedia,thefreeencyclopediaYAFFS(YetAnotherFlashFileSystem)wasdesignedandwrittenbyCharlesManning,ofWhitecliffs,NewZealand,forthecompanyAlephOne(http://www.aleph1.co.uk/).YAFFSisthefirstfilesystemthatwasdesignedspecificallyforNANDflash.Yaffs1isthefirstversionofthisfilesystemandworksonNANDchipsthathave512bytepages+16bytespare(OOB)areas.Theseolderchipsalsogenerallyallow2or3writecyclesperpage,whichYAFFStakesadvantageofqi.e.dirtypagesaremarkedbywritingtoaspecificspareareabyte.NewerNANDflashchipshavelargerpages,2048bytes+64bytesspareareas,andstricterwriterequirements.Eachpagewithinablockmustbewrittentoinsequentialorder,andeachpagemustbewrittenonlyonce.YAFFS2wasdesignedtoaccommodatethesenewerchips.YAFFS2isbasedontheYAFFS1sourcecode,withthemajordifferencebeingthatinternalstructuresarenotfixedtoassume512bytesizing,andablocksequencenumberisplacedoneachwrittenpage.Inthiswayolderpagescanbelogicallyoverwrittenwithoutviolatingthe"writeonce"rule.YAFFSisarobustlogqstructuredfilesystemthatholdsdataintegrityasahighpriority.AsecondaryYAFFSgoalishighperformance.YAFFSwilltypicallyoutperformmostalternatives.ItisalsodesignedtobeportableandhasbeenusedonLinux,WinCE,pSOS,eCOS,ThreadXandvariousspecialqpurposeOSes.Avariant'YAFFS/Direct'isusedinsituationswherethereisnoOS,embeddedOSesandbootloaders:ithasthesamecorefilesystembutsimplerinterfacingtotheOSandNANDflashhardware.ThefilesystemislicensedbothundertheGPLandunderperqproductlicencesavailablefromAlephOne.Contents1YAFFS12YAFFS23Seealso4ExternallinksYAFFS1YAFFShasnoinherentformatting,anerasedflashchipisformatted.Itfollowsthesmartmediaschemeofmarkingthe5thbyteofthespareareaforbadblocks,andignoresanyblockswherethespareareabyte5isnot0xFF.Towritefiledata,YAFFSinitiallywritesawholepage(chunkinYAFFSterminology)thatdescribesthefilemetadata,suchastimestamps,name,path,etc.ThenewfileisassignedauniqueobjectIDnumber;everydatachunkwithinthefilewillcontainthisuniqueobjectIDwithinthesparearea.YAFFSmaintainsatreestructureinRAMmemoryofthephysicallocationofthesechunks.Whenachunkisnolongervalid(thefileisdeleted,orpartsofthefileareoverwritten),YAFFSmarksaparticularbyteinthespareareaofthechunkas‘dirty’.Whenanentireblock(32pages)ismarkedasdirty,YAFFScanerasetheblockandreclaimthespace.Iffreespaceonthedeviceislow,YAFFSmayneedtochooseablockthathassomenumberofdirtypagesandsomenumberofgoodpages,movethegoodpagestoanewblock,marktheoldpagesasdirtyanderasetheblock.Theprocessofmovinggoodpages&erasingblocksiscalledGarbageCollection.WhenaYAFFSsystemmountsaNANDflashdevice,itmustscanthespareareasofeveryblocktocheckforvaliddata,wherebyitcanthenreconstitutethetreedatastructures.YAFFS2YAFFS2issimilarinconcepttoYAFFS1,andsharesmuchthesamecode;andtheYAFFS2codebasesupportsYAFFS1dataformatsthroughbackwardcompatibility.ThemaindifferenceisthatYAFFS2needstojumpthroughsignificanthoopstomeetthe"writeonce"requirementofmodernNANDflash.YAFFS2markseverynewlywrittenblockwithasequencenumberthatismonotonicallyincreasing.Thesequenceofthechunkscanbeinferredfromtheblocksequencenumberandthechunkoffsetwithintheblock.TherebywhenYAFFS2scanstheflashanddetectsmultiplechunksthathaveidenticalObjectIDsandChunkNumbers,itcanchoosewhichtousebytakingthegreatestsequencenumber.ForefficiencyreasonsYAFFS2alsointroducestheconceptofshrinkheaders.Forexamplewhenafileisresizedtoasmallersize,YAFFS1willmarkalloftheaffectedchunksasdirtyqYAFFS2cannotdothisduetothe"writeonce"rule.YAFFS2insteadwritesa"shrinkheader",whichindicatesthatacertainnumberofpagesbeforethatpointareinvalid.ThisletsYAFFS2reconstructthefinalstateofthefilesystemwhenthesystemreboots.
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