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— Buldng a Kernel

« et thesourcei mageyou wshtobuld(newrd ease pech bund g
nodu es and so on).

e If your curent keend’ssoucetreeisin /fusr/src/linux-2.4
noveitto /usr/src/linux-V.R.p (ud ng curen
Verd on Rd ease pach nunbers).

e Unpackthe newsourcei nageino /usr/src/linux.V.R.p (usng

new Vers on Rd ease patch nunbers). You rmay wart to synboliclink
thstreeto /usr/src/linux24

e Intherew /usr/src/linux.V.R.p, besuetoreadthe README
fild

U2794S A.00 3 © 2002 Hewlett-Packard Company



— Buld ng a Kernel ( Gortinued)

« Nowtha you have a new sourcetreefird nake suethereaeno gdeconfiga .o
fileslaying abou (thsmay seemsllybu dont sk pthssed)
Run # make mrproper toacconpishthstask

e Use # make config make menuconfig make xconfig O make
oldconfig tosded your kernd corfiguraion opionsirteractivdy.
(Becaefd! Thereae norethan 1000 kernd opti ons.)

e lethe # make dep and # make clean nacros next

« Nowitistineto buld You canchoosetobuldthe kernd a nodu es andto
ingdl athea one a bahfdlowngthebuld
# make bzImage modules modules install install

« Updaeyou lilo.conf fileto dlowbodingbahthe newkernd andthedd
kernd. Reboa andtes your new kernel !

U2794S A.00 © 2002 Hewlett-Packard Company



— Configuraion Qaions

Regardless d the uility you chooseto hd pyou
wththe buldyou .config youwll haveto

make dea 9 ons abou your kernd’scortert and
fegures

Modu es canbe gicdlylinkedintothe kernd,
o they can be defi ned as dynamncdly | caded
when needed

Let’s examne sone of the oti ons (The oti ons
we Wl dscuss aeacomnmon subset d opti ons
There are wdl over 1000 corfiguraion options!)
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— Kend Modu es

e Linuxusesanondithckend:
— It’s9 nd e tonmanagethana nmcro kand.
— But it can becone verylage

A nodu aized kernel can besndl e
— Only “bare necessties” areind udedinthe base kernd.

— Q her funati ons may be added (by modprobe and insmod) o
renoved (by rmmod) as needed

— The kerneld deenon can akon#e addtions and renovd s
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— Work ng Toge her

Onceloaded dl nodd esinthe kernd
must worktoge her har nonoud y. Each
dynamc nodule nust be confi gured, and
Itsi nage saedinalocaion knowntothe
keend. Wenthe nodu eislcaded its
codeishrought itonenory and nust be
addedtothe kernd’ssynbd tald eto

dlowtransparert interoperaion wththeresx o the kernel. Tnsdl ows wha
has becone afarly compl ex m x o fed ures and servi ces to be nanaged on
aneade nodd a bass Anost dl conponertsd the kernd have been
convertedto nodu es
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— Jaic and Dynam c Kernd Modu es

A gdickernd nodu eis

per nanertl ylinked and | cadedino
the kernd’srunningi mage The
hhgdus hereistha whenthe code
IS needed itisreadytogo d a
nmonent’s ndice The down 9 deis
thet it uses sysem nenory on a
per nanent bass

@!\

A dynamc kend nodueissafdy hddin
a known sysemdredoy andisl oaded
intosysemnenory onlyifitis needed
The dusistha sysemresources ae
conserved urtil the nodu eislcaded The
down sdeisthat it takes | onger far the
kernd to use adynamc nodu eintidly,
because the nodu e nugt bel oaded
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. New 24Feaures

Wththerdesse d the Linux 2 4 keend, sevard new fed ures have

beenintroduced thsisapatid lig of thngstol ook far:

Resour ce nanagenent subsystem

Re mapped devi cefil es

Many changestothe /procineaface
Support fa 4 2hllion users
Menorylint 16 GB

120 PA enhancenerts

| nproved PP support

| nproved Parport I/ F

USB support

Ext ended j oystick

| A64, 3390 PA-Rsc and Super Hpats
Shaednenory WS

Log cd Vo une Manager

3 nd e buffer file cachi ng

Raw /O dev ce

Lar ge-filefilesystens (files > 2GB)
UDF and UFSfilesystens

SCS subsystem

Modu e Access Contrd

Net work Address Transl aion (NAT)
DECNet and ARCNet support

D red renderi ng nanager

Vol ce sy hes zer support
Kernd-levd HTTPD

Docunent ai on Doc Book and docgen
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— Cettingthe Source

Va ftpfrom f£ftp://ftp.kernel.org/ o any mrra dte

For generd infar nati on on Li nux
http://www.linux.org/

http://slashdot.org

For generd infar nation onthe Li nux kernd:
http://www.kernel.org/
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— Unpack ngthe Source

Move /usr/src/linuxto /usr/src/linux.V.R.p
- For exanpe V.R.p-->247
- Mj o kernd vers on nunber 2 mnor rdease 4 pach 7

Lhpack new source W8 ng
— tar zxpvf linux-V.R.p.tar.gz

Read the README fil e

Then read README aga n
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make a guneNnts

« Change dredayto /fusr/src/linux-2.4

e 4 aungue EXTRAVERSION name
make mrproper todeanthesouwrcetreeandridit d sde.ofiles
make config or menuconfig or xconfig or oldconfig
make dep
make clean
make bzImage
make modules
make modules install
next
Next novethe newkernd into/boot ( nake sue you savetheddfirg!) ar
make install
Edt /edlilaconf (a /éd g ub corf)
If snglilorun # 1lilo todaethe new corfiguaioninthe MBR
Q oss you fingers and # reboot
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— Your Sygem Log Book

 Indudehardcopesd youw cusomzed system
corfi guraionfile

« Keepachrondogcd dayd sysem
admn straion ded 9 ons, ind ud ngthe driv ng
fad ar, the proposed sd uti ons, andthefind
resd uions.

e Maintanarecord d hardware corfi guraion
repars and additi ons

 Recoardsdtware packageingdlaions and pach
levd, and detes

* Note your obsevaion o the overdl hedthand
well bang o the sysem

e Thisisyou fird-best dacetoturnto whenth ngs
od inteesing
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— Kernd R4 ease Modd

L.94 . 47
Major Minor Patch

Even #/ ~ Odd #
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— Paches, bythenunbers

e Thebascdeps ae

— Researchthereasons fa the patch and deter nneif you needto
pr oceed

— Acqurethe pachfromone d theofiad kend web stes

— Make a backup o your curert source buld dredary tree

— Unpack the new pachi nage

— App ythe pachto your source buldtree uangthe pech conmand
— Gothroughthe bascseps o re buld ng your kernd

— Ingdl the new kernd and re-boa !
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— O deisi npotat

 Kernd paches MUST be appliedinorder, tha isto say, don't try
apdyingthe 24. 10 patch bund e drectlytoa 24 7bul dtree

_Frg apdythe247

— Next gpdythe248

—Next apdythe 249

— Nowapdythe2410

e There ae no short-cuts!
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— Linux (non-RedHat) Kernd Pach ng

e Usetheli nux patch commandtoapdy adff file
tokernel exging kernd sourcetree

Downl cadthe Linux pachfromthefdloa ng Linux kernd webdte
http://www.kernel.org/pub/linux/kernel/v2.4/patch-<version>.gz

# gunzip patch-<version>.gz

# patch -bd /usr/src/linux-<version> -pl < patch-<version+l>

thenrename the patched kernd sourcetree drectay
and buld anewkernd fromthe pa ched kernd sourcetree ...

18
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— RedHat (rpm) Kernd “Patch ng’

» Usethe RedHat Package Manage (rpmcomnand) toingdl dl of the
new kernd dependend es (therew |l benmany) andtheningdl a
new preconp |l ed ready-to-bod ke nd:

# rpm -i kernel-<version>.architecture.rpm

whi chingtdlsthefdloan ng kernd b nary files onthe i nux sysem
/boot/System.map-<version>

/boot/module-info-<version>
/boot/vmlinuz-<version>
/lib/modules/<version>/*

and confi guresthe L nux boa loader ...

<version>=2.4.7-10, for example
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— RedHat (rpm) Kernd Source “Petch ng’

» Usethe RedHat Package Manage (rpmcomnand) toingdl dl of the ’
new kernd dependend es (therewill bemany) andtheningdl the —
kernd source codetreetobuld(custom ze) your own new kernd:

# rpm -i kernel-source-<version>.architecture.rpm

whi chingtdlsthe kernd sourcetree onthe Linux system
/usr/src/linux-<version>/*

# rpm -i kernel-headers-<version>.architecture.rpm

whi chinstdlsthe fdloa ng kernd headersfiles onthe i nux sysem

/boot/kernel .h-<version> (Nate kernd-headersrpm
/usr/include/asm/* I s nolonger needed for
/usr/include/linux/* RedHat Linux 7. 3

# rpm -i kernel-doc-<version>.architecture.rpm

whi chingtdlsthe kernd documentaion onthe Li nux system
/usr/share/doc/kernel-doc-<version>/*
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