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ThePlan

•ReviewofOptimisations

•Benchmarking

•Analysis

•Results

•Conclusions/FutureWork
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Softupdates

Problem:Achievingasyncspeedwhilekeepingon-disk

filesystemmetadatarecoverablyconsistent.

Solution:Reorderandsequencewritestoallowasyncbut

maintainconsistency.

Pros&Cons:Create/remove/extend⇒win.

fsyncsemanticsmaintained.

Someimplementationissuesremain.
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Dirpref

Problem:Longseeksbetweenparentandchilddirectories.

Solution:Biasallocationtoplacerelateddirectoriesclose

together.

Pros&Cons:Winforlotsofdirectorytraversal.

Possibleissuewithfulldisks?
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Vmiodir

Problem:Directoriescachedinlimitedmallocedmemory.

Solution:UsetheVMsysteminstead.

Pros&Cons:LargedirectoryworkingsetOK.

Directoriesandfilesonequalfooting.

Wastefulforsmalldirectories.
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Dirhash

Problem:Directorylookupsusealinearsearch.

Solution:Buildin-corehashtablefordirectorieswhenfirst

accessed.

Pros&Cons:Winwhenyourepeatedlyaccessdirectories

withlotsofentries.

Pessimisationifdirectoryisnotaccessedagain.
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Dirhashdetails

•Augmentsexistingnamecache.

•Hashbuiltonfirstaccess.

•Alsofreespacestats.

•mRandomlookupsfromO(nm)toO(m+n).

•Shouldbeeasytoport.
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Testimonial

X11TarFile:
Unpack:300s

su
−→90s

dp
−→40s.

Find:17s
dp
−→3s

su
−→4s.

Rm:230s
su
−→15s

dp
−→4s.

33164MHMailbox:
Create:815s

su
−→30s

dh
−→2.4s.

Pack:1200s
su
−→95s

dh
−→2.4s.

Remove:370s
su
−→5s

dh
−→1.4s.
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Benchmarks

•Bonnie++

•Andrew(×100)

•Postmark

•Netnews

•Buildworld
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Method

•severalrunsof16combinations,

•syncandrmbetweenruns,

•onslightlyused/usr(aging?),

•1.6GHzP4,256MBram,20GBIDEdisk,FreeBSD-4.5.
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Nowwhat?
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Analysis

•5dimensionaldata,

•interactionsofinterest,

•normaliseonalloff,

•tables,linearmodelsandplots.
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Results

•Mostimprovements×2–×10,

•Somearound×500!

•Softupdatesmostsignificant,

•Dirprefandvmiodiroverlap,

•Dirhashgoodforlargedirchurn.
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Conclusions

•Dramaticimprovementsfortestimonialsand

benchmarks.

•Veryfewpessimisations.

•Optimisationsusuallyinteractpositively.

•Needtowatchimpactoflayoutpolicychanges.
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