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Regressionsand Deprecations

hptraid/promisdrAID driversarecurrentlynon
functionalandneedupdating.

Some lesystemsstill needwork (Intermezzo,
UFS,HFS,HPFS..)

A numberof driversdon't compile. They need
work to convertthemto thenew APIs.

khttpd (kernelwebsener) is gone- x15 cando it
fastenn userspace.

LVM1 hasbeenremoved,replacedwith abetter
designeddevice mapper”.
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Modules

Thein-kernelmoduleloadergotre-implemented.

You needreplacemenmoduleutilities from
http://www. kernel.og/pub/linux/lernel/people/rusty

Many modulesarestill broken,usingtheold API
andsemanticsThey needconvertingto new way
of doingthings.

New modulesemanticsninimizeraceson
moduleloadandunloadandsimplify module
handlingcode.
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VM Changes

Theactual' reversemappings'partof Rik van
Riel'srmapvm wasmeged.VM behaiour
undercertainloadsshouldimprove.

rmapallows theVM to know, givenamemory
page which processeareusingit - more
Intelligentdecisionson heavy loadandswapout.

VM tunablesn /proc.
Thebd ush() syscallis now of cially deprecated.

Betterbehaiour underload, betterbehasiour (the
kernelactuallyboots)on “enterprise”’machines.
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Kernel Preemption

Usersshouldnoticemuchlower latencies
especiallyn demandingnultimediaapplications.

Codewhichis SMP safeshouldmostlybe
preemptsafe.But, therearestill casesvhere
preemptiommustbetemporarilydisabledwhere
we do not. Theseareasoccurin placeswhere
perCPUdatais used.

Severalsubsystemarenot known to be preempt
safe- be carefulwhenenablingpreempt.

If you get“xxx exited with preempftcount=n”
messagem syslog,don't panic,thesearenon
fatal,but aresomeavhatunclean(Somethings
takinga lock, andexiting without unlocking)
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Schedulerlmpr ovements

Ingo Molnar reworkedthe processcheduleto
useanO(1) algorithm.

Usersshouldnoticeno changewith low loads,
andincreasedcalabilitywith large numbersof
processesspeciallyon large SMP systems.

utilities for changingoehaiour of thescheduler
(bindingprocesset CPUsetc).
http://tech9.net/rml/schedutils.

sched_yield(andyield() cannow make you
sleepfor alongtime.

2.5addssystenmcallsfor manipulatinga task's
processonfnity. sched getahity() and
sched_setatity()
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Threadingimprovements

Lots of work wentinto threadingmprovements.
Someof thefeaturesf thiswork are:

Genericpid allocator(arbitrarynumberof
PIDswith no slowdown, uni ed pidhash).

POSIXthreadsignalsstuff (atomicsignals,
sharedsignals.etc.)

Threadeccoredumpingupport

sys_«&it() speedup$O(1) exit)

Generic,mprovedfutexes,vcache

API| changedor threading.
Usersshouldnoticels a signi cant speedupn
basicthreadoperationghisis trueevenfor

old-threadinguserspacébrariessuchas
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Kernel build system

Quicker builds, lessspontaneoureluilds of les.
make xcon g now requireshedt libraries.

Make menucon g/oldcon ghasno uservisible
change®therthanspeedwnhilst numerous
Improvementdhave beenmade.

make oldcon g mud faster
'help' 'allyescon g' 'allnocon g' 'allmodcon g'.
“make” does<arch-zimageandmodules.

“make -JN” Is now the preferredparallel-male
execution.

Thereis no needto run'make dep' atary stage
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IO subsystem

Considerabléhroughputmprovementsover 2.4
dueto muchreworking of the block andthe
memorymanagemenayers.

Assortedchangeshroughoutheblock layer
meantvariousblock device drivershadalarge
scalecleanupwhilst beingupdatedo newer
APIs.

O_DIRECTImprovementssizeandalignmentof
dataperdevice, not lesystem.

Block devicescannow accessipto 16TB on
32-bitarchitecturesandup to 8EB on 64bit
architectures.
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POSIX ACLS and Extenaed at-
trib utes

Finergrainedaccessontrolliststo les,
resources.

Needsle systemsupportsupportedn 2.5by
EXT2, EXT3, others.

Frequentlyrequestedeaturefrom “enterprise”
customers.

Userspacéoolsavailableat http://acl.bestbits.at
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ALSA

AdvancedLinux SoundArchitecture.This offers
considerablymprovedfunctionalityoverthe
olderOSSdrivers,but requiresnew userspace
tools.

Notethatthe OSSdriversarealsostill functional,
andstill presentMany features/ xesthatwent
Into 2.4 arestill notappliedto thesedrivers,and
It' s still uncleanf they will remainwhen2.6/3.0
ships.Thelongtermgoalis to geteveryone
movedoverto (thesuperior)ALSA.
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SystemCalls

Systemghatsupportthe SYSENTERextension
(Basicallylntel PProandabore,andAMD
Athlons)now have afastermethodof makingthe
transitionfrom userspac#o kernelspacevhena
syscallis performed.

Withoutanupdatedylibc, its unlikely thatthis
will benoticable.

sys_call tables nolongerexportedto modules
modulescan't supplytheir own versionof system
calls.
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IDE

ThelDE coderewrite wassubjectto much
criticismin early 2.5.x,which put off alot of
peoplefrom testing. Thiswork wasthen
subsequentlgdroppedandrevertedbackto a
2.4.18IDE status.Sincethenadditionalwork has
occured put notto the extentof the rst cleanup
attempts.

Thereareseveral Known problemswith the
currentIDE code.IDE Is biggest(?)shav-stopper
before2.6.
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SCSI

VariousSCSldriversstill needwork, mary don't
evencompilecurrently

Variousdriverscurrentlylack errorhandling.
Thesedriverswill causewvarningsduring
compilationdueto missingabort: andreset:
functions.

Note,thatsomedrivershave hadthesemembers
removed, but still lack errorhandling.

No majorscsiinfrastructurevork donein 2.5.
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Filesystems

Indexeddirectorysupportfor EXTS3.
Inodeattributes(e.g.immutable)for reiserfs.

Basicsupporthasbeenaddedior NFSv4(sener
andclient)

sysfs- a sanerway for driversto exporttheir
Innardsthan/proc.

BM'sJFS,SGl's XFS meged.

HugeTLBfs- Filesin this lesystemarebacled
oy large pagesf the CPU supportshem.
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OPro le

A systemwide performancepro ler hasbeen
Includedin 2.5. With this optioncompiledin, you'll
getanopro lefs lesystemwhichyoucanmount,that
theuserspacaetilities talk to. Theuserspacaetilities
for thisarevery young,andstill beingdeveloped.You
can nd outmoreat

http://opro le.sourcefoge.net/opro le-2.5.html
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User Mode Linux

UML Is aportof theLinux kernelto anew
architecture Linux's own userspace
environment.

or somekindsof kerneldevelopment
(architecturandependent)e systemsmemory
managementlsingUML is great.

Also usefulfor webhosting,teachingstudents
operatingsystemsetc.

Seehttp://lusemmode-linux.sf.netor more
Information.
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Kernel Hacking

Linus now usesBitkeepera SCM system.The
kernelis alsoavailablevia CVS, subversionand

othersystems.
rateof developmenthasgonedrasticallyup.

kksymoopss memged- thekernelwill now spit
outautomaticallydecodedopsegno more
feedingthemto ksymoops) Alwaysenable
"Load all symbolsfor delugging/kksymoops".

Variouskernelsanitychecksarenow available.
Look atyourlogsoccasionallyandtell the kernel
haclersif you nd anything suspicious.
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crypto

A genericcrypto APl hasbeenmeiged,offering

supportfor variousalgorithms

(HMAC,MD4,MD5,SHA-1,DES,Tiple DES

EDE, Blow sh)

Thisfunctionalityis currentlyonly usedby

IPSec but will laterbeextendedo be
otherpartsof thekernel.It's possiblet
lateralsobe availablefor usein users

usedby
natit will
nace

througha cryptodevice, possiblycom
with the OpenBSDcryptouserspace.

Kernel2
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New Ports

2.5featuressupportfor severalnew architectures.

x86-64(AMD Hammer)
ppco4

UML (UsermodeLinux)
uCLIinux. 68k(w/oMMU) andv850.

Notethatseveralin-treeportsarelaggingbehindtheir

out-of-treevariants.Expectedo improve as2.6 drans
nearer..

Kernel2.5,1BM HRL Apr 2003—p.20/21



Mor e Information

Dave Joness post-halleveendocumentaka?2.5 -
whatto expect.

http://www.codemonky.org.uk/post-hallaveen-
2.5.txt

KernelnevbiesStatuspage:
http://www. kernelnevbies.og/status/

TheLinux-Kernelmailing list:
http://www.tux.oig/Ikmil/

Seeyouat2./...
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