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__Lbnux LVM

 Dskpartitionngdlows asnge haddsktobedvidedirntoupto 15 dfferert
sedions. Each sedioncan be usedfa any d anunber of purposes The Log cd
Vol unme Manage dlowsthe Linux operding sysemto conbine one or nore
partitionsirtoavd unme group whichmay then be dvidedirntologca vd unes

« Thereisawderange d kendswhere LVMisavalade InLinux 24 LVM
wll befulyinegaed Fomkernd 2 347 and onwerds, LVMisinthe process
of bang nergedirtothe na n ke nd.

e The LVMi npenentaionfa Li nux grond yresen esthe LV Mi n He w ett-
Packard s H? UX 08

« The 24L nux kernd rdease d 0 cortans asdtware RAl D capalality.
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— D sk Management

i nary #1
Ri nary #2 _ _
v Rl nary #1 Rl nary #1

Ri nary #3

Extended/ Log cd s

For the prpose d our dscuss on l& us assune tha the sysem hasthree hard dri ves

dtached
e heonanl DEinteface which cotansthe Li nux OS and swap

« Two nore connededtoan SCS cortrdl e, curertly unused
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— D sk Patitioning

 Each Linux dsk can have one ar nore partitions, aeaed wth
fdisk o equvdert (wtha naxi numaof 15 partitions, 3
pri nary and 1 edtended, cotanngupto12logcd).

/ filesygem

. Each partiti on can be ~_

— wed as afilesystem

— uwsed as swap space v

— wedfor rawapdicaion daa

— assgnedtothelLog cd Vo une Manager \_J/

[i nux swap

raw da a

« You nay exanine your sysems curent pertition ng buy Ass gredto LVM
runnngdtha parted a f£disk fromthe commandline \__/
(Gauiont Make no changesto your curert corfiguraion
url ess you are very sure abou wha you are doing)
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— Logcd D sk Minagement

Va une Goup

Log cd Vo une

i nary #1 i nary #1

N~ N

© 2002 Hewlett-Packard Company

U2794S A.00



— Pepaingthe Dsksfar LV M

# pvcreate /dev/sdbl

/dev/sdal /dev/sdbl
Srudud dda Srudud dda

v # pvcreate /dev/sdal v

Note fa ou 9 nple nodd each o the
d sk partitionsis 50 VB

A 'sq each o these phys ca dsks
has been corfi gwred wthadng e

v partitionus ng £disk (the partition v
type was sd to 8e wththet

comnmand).
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— QeatingtheVo une Goup

# vgcreate bedrock /dev/sdal /dev/sdbl

—

\\\\\\§‘~_~¥ /dev/bedro;g:::::::::>

/dev/sdal

Srudud daa

N
S

&/

/dev/sdbl

Srudud dda

N
S

Nowtha ou vd ure g oup
has been cregted thereisa
tad d %6 MB o spacein
the extent pod:

50 MB+50 MB=96 M??

U2794S A.00
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— QeatingLogcd Vo unes

Now ld’'s aeaetwo | og cd // \
vd unes fromtheextert pod \ /dev/bedroci//
In“bedrock”

Note Dfferert options ae /dev/sdal /dev/sdbl
used (but the endresuts ae Srudud daa Srutud dta

i derticd) . — | |
f:> S -

# lvcreate -L 14M -n fred bedrock fred

# lvcreate -1 4 -n wilma bedrock w

wl na
~_

&—/E//
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. LVM Dewuce Rles

/dev
|
T O
(L™ )y oy (pesrosx
(sta ) (_sdb ) -
— hdal sdal sdbl —— fred
- hda2 U — wilma
— hda3 - barney
— hdas ——  betty
— hdab

_ —_—

10
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. LVM Extents

LEsfa fred

Extensd “bedrock’

LEO

A
h 4

Ext0 /dev/sdal

LEL

Ext1l /dev/sdal

LE2

Ext2 /dev/sdal

LE3

Ext3 /dev/sdal

LEsfa wilma
LEO

Ext4 /dev/sdal

Extx5 /dev/sdal

LEL

Ext6 /dev/sdal

LE2

Ext7 /dev/sdal

LE3

BExtn /dev/sdbl

Logcd ederts ae
renapped to physicd
exterts bythe LVM
kernd nodu e

How wou d extent 9 ze
dfed thesetrand aion
tad es?

U2794S A.00
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— BExtendngalogcd Vo une

—

\\\\\§‘___/dev/bedrock:::::::::>

dev/sdal

\

dev/sdbl

Snceou lag vgt, athirdlogcd volune s
naned “barney” has been ceated and

intidlyszedto3® MB Nxeitsasd gned
exerts

Next wew |l inoressethe “fred’ vd une
and add afouth vd une nanmed “betty.”

What if “fred’ comtd ned afilesystem
bef ore we extended the vd une?

———1

# lvextend -L+16M /dev/bedrock/fred
# lvcreate -1 4 -n betty bedrock

U2794S A.00
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— Reszang akle Sysgteam

//”'—Ydev/bedréég:::D

Thelogcd vdune“ fred” nowcortanstwcethe
Used by FS spacethet it had orig ndly, bu thefilesysemtha wes
Ne"VSpace blilt oy knew of its aignd capacity,
We nust infa mthefilesysemtha addtiond spaceis
avalade andready fa use
\ _//

g Gdev/bedr%t\/
> u:se\d4 by FS
e Frd, unmourt thefilesystemon fred m

# ext2resize /dev/bedrock/fred 8192
* Now remourt thefilesystem

\ ‘/
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— Addinga Dsk

—

\\\\\\“~—_‘/dev/bedrock:::::::::::>

/dev/sdal

Srudud daa

N
S

&/

/dev/sdbl

Srudud dda

N
S

/dev/sdcl

Srudud dda

N
N

.

# pvcreate /dev/sdcl

To gowou
“bedrock’

vd une group, we
fird prepare

ana her disk
patitionfa

ind us oninthe
group

U2794S A.00
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— Gowngthe Volune Goup

# vgextend bedrock /dev/sdcl

J—

T

\ /dev/bedrock D
/dev/sdal /dev/sdbl /dev/sdcl
Srudud daa Srutud dta Srutud dga Then we extend

the vd ure g oup

/\ toind udethe
v new

pvcreate d
partition

N
S

N
S

Now we can
crede new o
ext end exi gi ng
log cd vd unes.

,\//
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. Additiond LV M Commands

To exam ne corfi guraioninfa naion
— vgdisplay
— pvdisplay
— lvdisplay

To adiva € deadti vae avd une goup
— vgchange

To nove avol une group
— vgexport
— vgimport

And many nore

- vgcfgrestore vaiouws extend, reduce and delete
commands
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— LVM s Qhe Runctionality

« Thereaeseverd dher corfiguraion ogionsfa LVMind ud ng
— Vol ume gri pping
— Maki ng snapshasfar cons et backups
— Mrrao vd unes

17
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. LILOandthe Boaa Rocess

 Boa seda ather cotarms alocadsthe Ll nux Looader.
e Each partition on a hard dive has a boot sea ar:

— F4 boot seda on ertire dskis cdled MBR

— LILOcanbeingddledasthe MBR a can bel caded fromt he boat sedar o

the adive patition

« LILOIloadstheLi nux kernd.

— Configured by /etc/lilo.conf.

— Alows youtosd hardware paranges & boot prony.
 The kernd datsthe init process

— | nage staenentin 1lilo.confidertifies ogfadt kernd.
« Conponerts

— /sbin/lilo (napingdle)

— /etc/lilo.conf (corfigudionfile)

— /boot/map (map file

— /boot/boot.b (boa rogan)
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_lilo.conf, Gobd Qxions

@G obd opions
— boa =boa _dewvi ce
— defadt=nane
— dd ay=tsecs
— ingdl file
— map=map file
— password=a password
— regrided
— ti neou =t secs

20
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—lilo.conf, | nage Options

* | nage opti ons
— dias=nane
— | nage=pa hnanme
— |abd =nane
— password=a_password
— tad e=dewvi ce

* You can boa fromdfferert | nages. Thetad e=devi ce optionisfor non
Li nux operaing system
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_lilo.conf, Kermnd Options

 Kernd options
— inetrd=filenane
— read-only
— roat=roa_device
— vga=node
— nunber

e Alid d avalad e nodesfa your vdeo card can be olxaned & the
LI LOboa pronpt

— boot: linux vga=ask
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39 nde lilo.conf

boot=/dev/hda
map=/boot/map
install=/boot/boot.b
delay=50
image=/boot/vmlinuz-2.2.14-5.0
label=linux
root=/dev/hdal
read-only
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__Additiond 1lilo.conf opions

boot=/dev/sda3
prompt
timeout=10
image=/boot/vmlinuz-2.2.5-15
label=linux
alias=1
root=/dev/sda3
read-only
password=secret

restricted
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____SSelilo.conf

boot=/dev/hda3
map=/boot/map
install=/boot/boot.b
prompt
image=/boot/vmlinuz
label=linux
root=/dev/hda3
read-only
image=/boot/vmlinuz-2-2.14-5.0
label=backup
root=/dev/hda3
read-only
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— Ineaadive LI LOa gurents

« A theLl LOboa ponpt, you canchange the normal gatup procedure
o supplythe kernd wth hardwere paranetas

e Exanples
lilobodt: 1linux <single or 1>
lilobod: 1linux <run level>
lilobodt: 1linux rescue
lilobodt: 1linux root=device
lilobod: 1linux vga=mode
lilobod: 1linux init=/bin/sh
lilobodt: 1linux ro

26
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— Dual Boaing

A PCcan be configured wth norethan one operating sysem
« Thereaeseverd waystoacconplish dud boaing:

— L nux

— Linux and Wndows NT

— L nux and Wndows 95 98

— Lnuxwth Wndows NT and Wndows 95/98 and 2000

 HPS A programthat dl ows you to repartition your d sk wt hout
destroyi ng deta
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. Dual Boa wthW ndows NT

e Scenaio #1:
— W ndows NT ingdledfird and L nux i ngtdl ed second

— Use Wndows NT sloader tol oad ba h operaingsysens NT's
| cader instdIstothe MBR

e Scenaio #2
— W ndows NT ingdledfirg and L nux i ngdl ed second

— Use Linux | oader toload bah operati ng sygens, Li nux sl cader
inddlstothe MBR

28

U2794S A.00 © 2002 Hewlett-Packard Company



. Poblens & Boa!

Power On

| |Bosgatw

MBR

| *| 1ilo

29
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— RecognzangaBoa Falue

Whereisthe prod enf?

Howfar throughthe boa process doesthe sysemge ?
— Hardwarefalure?

— Partition msconfi gured?

— Hlesygemcorrupt ed?

— Brao ingatup soi @s?

Check /var/logfor ara nessages

Kernd Boa Messages

— An exhausti ve sariesof nessagesis rirnedtothe consde @ boa
ti ne

— Messages aedaedin /var/log/dmesg

— Itiswe U fa debugg ng a ddeding boa prod ens.

30
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. Hardware Fal ue

 Power on Nb beep codes syssemdoes nat cone up
— Power supgy.
 POST:. Beep codes, syssemdoes nat cone up
— Hardwarefaled boa power-onsdf ted.
e OS Loadng Boa a dsk eras
— Corrupted ned aa filesysem
 LILOhangs
— Configuraion arasin U LO o partitiontad e
 Kernd bod: Vaiouseras
— Read /var/log/dmesg
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. ULO EBra Codes

No display LILO not installed or boot sector not active

L error

LT

LIL

LIL?

LIL-

Media failure or wrong disk geometry

Mediafailure or /boot/boot.b NOt mapped

correctly
Media failure or wrong disk geometry

Wrong disk geometry or /boot/boot .b Not mapped
correctly

Corrupt descriptor table

U2794S A.00
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— Qash Dunps

e Acaashdunpisacoei nagedaedtothe dunp area upon system
pan c
— The dunp areaisthe curent working dred ay.
« Coredunps ae uwsudly generaedby segnentaionfadts

e The GNU debugger (gdb) can beusedto and yze acae dunp —bu

onyifdl runn ng prograns were conpil ed wt hdebuggi ng codetu ned
on whchisrard ythe case oud de devd opnernt environnents

« Todfedivdydi mnatecaedunps, sd thecaedunp szeto Q@
— bash shell: ulimit -c¢ O
— tcsh shell: limit coredumpsize 0Ok
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— Backing U and Restaingthe MBR

 Boat image copes aedaedin
— /boot/boot.0300 (fa IDE drives)
— /boot/boot. 0800 (fa SCI)

e Ressaethe Madea Boa Record wth
— dd if=/boot/boot.0300 of=/dev/hda bs=512 count=1

e Restaethe DOS boot recard wth
— fdisk /mbr

U2794S A.00 34 © 2002 Hewlett-Packard Company



. Newfron GNU -- GRUB !

— GRUB the (Rand Unified Boal cader command shdl

— GRUB isa* Mitiboot Soeaficaion” conpliat boa | cader

— Feaures “chanloadng” capahllities

— Suppartslicadng a wde vaiey o “free” gperding sysens

— Is dfeed as an ogion by sone recert Linux dgribuioningdles
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— QA thngsto ke’

Asthelowy caeplla deans o becomnng a butefly sothe boa | cader
areans d becommngan G5! (a asone d the GRUB devd opers pusit;
“fromnmagga to houseflyl™)

GRUB may dther beinstdled
“ndivady’ (inothe MBR of the boat
dsk) arit nay be cha nl caded by
and her bod | cader.

Use cautionif you choosetoingdl it
naivdy asths wll easeany pre
ex ging boa |oader !
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. The GRUB shd|

e Unlikeahe boa |caders (RUB offasanineactiveshdl inaface

* There are nany conmands and ogi ons wh ch nay be used duringthe boa
process. Thesecangealyincreaseflex bility and cortrd.

« Thereae nmany security, defadt, and passwor d confi guraions aval ad e

R essetdl

For information on grub try:
# 4info grub

(be prepared for a sizeable document)
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— GRUB dewvice namnng convertions

The (GRUB | oader usesthefdl owng nam ng convertion fa dev ces

(fd0) <- Al device nanmes nust beend osedin ( ..)
(fd0) <- Hoppy Dsk
(fd)) <- The divenunber (coutingfamOo)
For aharddsk
(hd0, 1) <- woudbe HrdD sk #0, 2nd partition (countedfrom O!)

Noted GRUB does na dfferertigde SC3 froml DE drives it nerdy courts
the dive nunb esfromzeo! (boa device dive ader isddem ned by

youw Bl O5 in nost cases | DE drives recede SCSI dives bu thet it na a
gven!)
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— Device speaficaion

 Inaddtiontospedfyingthedev cenane you nust dsotdl gub
what type o devi ce you aredtenptingto access

e The nost comnon spedfieris“roa” . In arder toaccesslog cd
partition # 6 on you fird dskthe spedficaion wod d be:  root

(hd0 5

 To nakelifealit ees @ (RUB prov des agunert conpl i on
g npyenea “rod <TAB>" and (QRUB will dsdaytheligd o
ari ves patitians, a file nanesto choose from

39
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— Qeatinga (RUB boa floppy

You shou d dways cregea GRUB boa floppy !

# cd /user/share/grub/i386-pc

# dd if=stagel of=/dev/£fd0 bs=512 count=1
1+ 0 records 1in

1+ 0 records out

# dd if=stage of=/dev/£fd0 bs=1 seek=1l

153 + 1 records 1in

153 + 1 records out

#

Caution! This will destroy all current data on the floppy
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__Nativeingdl aion

Tolocate GRUB onthe MBR o ad sk you may use grub-install

If your kernd imageis under the“/” dredary youw !l only needtoadd a
9 ng eargunernt:

# grub-install /dev/hda < Linux nam ng
or
# grub-install ‘' (hdO)'’ < GRUB namng

If the kernd islocaed under “/boa” thenusethefdl owng

# grub-install --root-directory=/boot /dev/hda

41
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— Thenmenu configuraionfile

To uilize a nenu wththe GRUB shdl dace a guhb corf file under the
boa dreday (ie /boa/g uo. corf)

# Sanple boa nmenu confi guraionfile

# By odfadt boa thefirg ertry

defadt O

# Boat auonaticdly dta 30 sec.

ti nreou 30

titte QGNU Li nux

kernd (hdQ 1)/roat/viminuz rod 7 dev/ hda2

Renenber tha GRUBiIsatudlyaninteadiveboa | cader shdl, the
grub conf fileisrunas asaipt !
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— GRUB and ULO

GRUB LILO

— |Is Miti- Boa Conpliarnt — Isspeaficto Li nux

— rereadsit’s confi guraion — Must bereimstdledif the
file whenit runs corfi gurdionis changed

— Understands many file — Must havefixed pa ntesto
sysemlayous kernd images

— Wbr ks in miti-boa — Worksin Dud boa
scenarios scenarios

— Hexde bu nany ogionsto — Isthe exadished “nornt far
mast er most Linuxingdl aions

— Satingtobedfaedasa
chaceduingingdls
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