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Regressionsand Deprecations
� hptraid/promiseRAID driversarecurrentlynon

functionalandneedupdating.
� Some�lesystemsstill needwork (Intermezzo,

UFS,HFS,HPFS..)
� A numberof driversdon't compile.They need

work to convert themto thenew APIs.
� khttpd(kernelwebserver) is gone- x15cando it

fasterin userspace.
� LVM1 hasbeenremoved,replacedwith abetter

designed“devicemapper”.
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Modules
� Thein-kernelmoduleloadergot re-implemented.
� Youneedreplacementmoduleutilities from

http://www.kernel.org/pub/linux/kernel/people/rusty/
� Many modulesarestill broken,usingtheold API

andsemantics.They needconvertingto new way
of doingthings.

� New modulesemanticsminimizeraceson
moduleloadandunloadandsimplify module
handlingcode.
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VM Changes
� Theactual' reversemappings'partof Rik van

Riel's rmapvm wasmerged.VM behaviour
undercertainloadsshouldimprove.

� rmapallows theVM to know, givenamemory
page,whichprocessesareusingit - more
intelligentdecisionsonheavy loadandswapout.

� VM tunablesin /proc.
� Thebd�ush() syscallis now of�cially deprecated.
� Betterbehaviour underload,betterbehaviour (the

kernelactuallyboots)on “enterprise”machines.
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Kernel Preemption
� Usersshouldnoticemuchlower latencies

especiallyin demandingmultimediaapplications.
� Codewhich is SMPsafeshouldmostlybe

preemptsafe.But, therearestill caseswhere
preemptionmustbetemporarilydisabledwhere
wedonot. Theseareasoccurin placeswhere
per-CPUdatais used.

� Severalsubsystemsarenotknown to bepreempt
safe- becarefulwhenenablingpreempt.

� If youget“xxx exitedwith preemptcount=n”
messagesin syslog,don't panic,thesearenon
fatal,but aresomewhatunclean.(Somethingis
takinga lock, andexiting withoutunlocking)
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SchedulerImpr ovements
� IngoMolnar reworkedtheprocessschedulerto

useanO(1)algorithm.
� Usersshouldnoticenochangeswith low loads,

andincreasedscalabilitywith largenumbersof
processes,especiallyon largeSMPsystems.

� utilities for changingbehaviour of thescheduler
(bindingprocessesto CPUsetc).
http://tech9.net/rml/schedutils.

� sched_yield()andyield() cannow makeyou
sleepfor a long time.

� 2.5addssystemcallsfor manipulatinga task's
processoraf�nity: sched_getaf�nity() and
sched_setaf�nity()
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Thr eadingimpr ovements
� Lotsof work wentinto threadingimprovements.

Someof thefeaturesof thiswork are:
� Genericpid allocator(arbitrarynumberof

PIDswith noslowdown, uni�ed pidhash).
� POSIXthreadsignalsstuff (atomicsignals,

sharedsignals,etc.)
� Threadedcoredumpingsupport
� sys_exit() speedups(O(1)exit)
� Generic,improvedfutexes,vcache
� API changesfor threading.

� Usersshouldnoticeis asigni�cant speedupin
basicthreadoperationsthis is trueevenfor
old-threadinguserspacelibrariessuchas
LinuxThreads.

� NativePosixThreadingLibrary (NPTL). A
userspacethreadinglibrary utilizing thenew
threadingimprovements.
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Kernel build system
� Quickerbuilds, lessspontaneousrebuildsof �les.
� makexcon�g now requirestheqt libraries.
� Makemenucon�g/oldcon�ghasnouser-visible

changesotherthanspeed,whilst numerous
improvementshavebeenmade.

� makeoldcon�g much faster.
� 'help' 'allyescon�g' 'allnocon�g' 'allmodcon�g'.
� “make” does<arch-zimage>andmodules.
� “make -jN” is now thepreferredparallel-make

execution.
� Thereis noneedto run 'makedep' atany stage
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IO subsystem
� Considerablethroughputimprovementsover2.4

dueto muchreworkingof theblockandthe
memorymanagementlayers.

� Assortedchangesthroughouttheblock layer
meantvariousblockdevicedrivershada large
scalecleanupwhilst beingupdatedto newer
APIs.

� O_DIRECTimprovements,sizeandalignmentof
dataperdevice,not �lesystem.

� Block devicescannow accessup to 16TBon
32-bit architectures,andup to 8EBon64bit
architectures.
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POSIX ACLs and Extended at-
trib utes

� Finergrainedaccesscontrollists to �les,
resources.

� Needs�le systemsupport,supportedin 2.5by
EXT2, EXT3, others.

� Frequentlyrequestedfeaturefrom “enterprise”
customers.

� Userspacetoolsavailableathttp://acl.bestbits.at
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ALSA
� AdvancedLinux SoundArchitecture.Thisoffers

considerablyimprovedfunctionalityover the
olderOSSdrivers,but requiresnew userspace
tools.

� NotethattheOSSdriversarealsostill functional,
andstill present.Many features/�xesthatwent
into 2.4arestill notappliedto thesedrivers,and
it' s still unclearif they will remainwhen2.6/3.0
ships.Thelong termgoalis to geteveryone
movedover to (thesuperior)ALSA.
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SystemCalls
� SystemsthatsupporttheSYSENTERextension

(BasicallyIntel PProandabove,andAMD
Athlons)now havea fastermethodof makingthe
transitionfrom userspaceto kernelspacewhena
syscallis performed.

� Withoutanupdatedglibc, its unlikely thatthis
will benoticable.

� sys_call_tableis no longerexportedto modules-
modulescan't supplytheirown versionof system
calls.
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IDE
� TheIDE coderewrite wassubjectto much

criticism in early2.5.x,whichputoff a lot of
peoplefrom testing.Thiswork wasthen
subsequentlydropped,andrevertedbackto a
2.4.18IDE status.Sincethenadditionalwork has
occured,but not to theextentof the�rst cleanup
attempts.

� ThereareseveralKnown problemswith the
currentIDE code.IDE is biggest(?)show-stopper
before2.6.
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SCSI
� VariousSCSIdriversstill needwork, many don't

evencompilecurrently.
� Variousdriverscurrentlylackerrorhandling.

Thesedriverswill causewarningsduring
compilationdueto missingabort:andreset:
functions.

� Note,thatsomedrivershavehadthesemembers
removed,but still lackerrorhandling.

� No majorscsiinfrastructurework donein 2.5.
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Filesystems
� indexeddirectorysupportfor EXT3.
� inodeattributes(e.g.immutable)for reiserfs.
� Basicsupporthasbeenaddedfor NFSv4(server

andclient)
� sysfs- asanerway for driversto export their

innardsthan/proc.
� IBM' sJFS,SGI'sXFSmerged.
� HugeTLBfs- Filesin this �lesystemarebacked

by largepagesif theCPUsupportsthem.
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OPro�le
A systemwideperformancepro�ler hasbeen
includedin 2.5.With thisoptioncompiledin, you'll
getanopro�lefs �lesystemwhichyoucanmount,that
theuserspaceutilities talk to. Theuserspaceutilities
for thisareveryyoung,andstill beingdeveloped.You
can�nd outmoreat
http://opro�le.sourceforge.net/opro�le-2.5.html
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UserMode Linux
� UML is aportof theLinux kernelto anew

architecture- Linux'sown userspace
environment.

� or somekindsof kerneldevelopment
(architectureindependent,�le systems,memory
management),usingUML is great.

� Also usefulfor webhosting,teachingstudents
operatingsystems,etc.

� Seehttp://user-mode-linux.sf.netfor more
information.
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Kernel Hacking
� Linusnow usesBitKeeper, aSCMsystem.The

kernelis alsoavailablevia CVS,subversionand
othersystems.

� rateof developmenthasgonedrasticallyup.
� kksymoopsis merged- thekernelwill now spit

outautomaticallydecodedoopses(nomore
feedingthemto ksymoops).Alwaysenable
"Loadall symbolsfor debugging/kksymoops".

� Variouskernelsanitychecksarenow available.
Look atyour logsoccasionally, andtell thekernel
hackersif you �nd anythingsuspicious.
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crypto
� A genericcryptoAPI hasbeenmerged,offering

supportfor variousalgorithms
(HMAC,MD4,MD5,SHA-1,DES,Triple DES
EDE,Blow�sh)

� This functionalityis currentlyonly usedby
IPSec,but will laterbeextendedto beusedby
otherpartsof thekernel.It' spossiblethatit will
lateralsobeavailablefor usein userspace
throughacryptodevice,possiblycompatible
with theOpenBSDcryptouserspace.
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NewPorts
2.5featuressupportfor severalnew architectures.

� x86-64(AMD Hammer)
� ppc64
� UML (UsermodeLinux)
� uCLinux. 68k(w/oMMU) andv850.

Notethatseveralin-treeportsarelaggingbehindtheir
out-of-treevariants.Expectedto improveas2.6draws
nearer...
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Mor e Inf ormation
� DaveJones'spost-halloweendocument,aka2.5-

whatto expect.
http://www.codemonkey.org.uk/post-halloween-
2.5.txt

� KernelnewbiesStatuspage:
http://www.kernelnewbies.org/status/

� TheLinux-Kernelmailing list:
http://www.tux.org/lkml/

Seeyouat2.7...
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