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What 1s L nux?

Li nux isaflavar, aindependert i np enerntaion d the UN X
operaing sysens spedficdion It was wittento havethelook and
fed d UN X bu it cotansno propridaycode Linuxis

aval ald efreeto anyone who can down cadit fromthe VWrld Wde
Web under the GNU Generd Puldic License, naki ngit “open

sour ce”,

A L nux “bandwagon” &fed swep through the conpu er-sysem
Industryinealy 1999 hd pngtopopd L nuxto ponmnence
rag d adogi on
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- What isLl nux?

* Linux curertly excdsinthefdl ow ng apdicaion caegaries wh ch
Isconpdling|S nanagerstocons de | np ementing Linux in
— Hleand print sarvi ngi n het @ogeneous environnerts
—NFS
— SAMBA
— Web serving
— Enail and news sava's
— Net wor Kk secuity

— I nexpend ve pardld super-conputi ng
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£-) How OdIt Sat?

e 1991 AFRnnshcdlegedudet named L nus Torvd ds posted a
messagetoan| e ng newsgroup

 Many progranmers added new functionstoli nus UN X®-li ke
operding sysemkernd.
— Nearlydl GNU(GNU s Na UN X sdt ware has been partedto
Li nux, gealyinoreas ngitsfunaiondity and usef U ness
— Nearly dl conponerts d nwost L nux d &ri buti ons are openly
aval ad ei nsour ce code under the GNU Public Li cense (soneti nes
cd | edthe copyl €t).
o Today, Linuxisessertidlyindgingushad einfundionfromany ad he
ful-feet ured operai ng system
— Well, there arethose who damtha it’s beter than nost...
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(\, Linux Fedaues 7

 Runsonavaigy d CPWs. Ind, ALPHA SPARC PA R SC

o Essentidlydl thefunaiondity o aconp ée UN Xi np enrent aion
 FUl dev ce and fil e sy em manage nent

« Modua kend

o Suppat fa systemadmn sration

 The usud nunmeroustext-edtingtods

e GUsinmitipeflavas

 Conp @epogranm ng devd opnert tod sute
e Conpaesd d ng worki ng servi ces
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£~} Har dware Requirenert s (ber e bones)
- W
M ni mum

e 20 MHz Intd 80386

— Fage is d couse bdte.

8 MB RAM

— lessfa sndl kerndsand no GU
— nmorefa mitiuser capalality

| SA bus on not her board

100 MB hard disk dive onan Al-type cortrd | e

— But you wil wart nore...

VGA v deo and nonta

— Although L nux can berun“head ess” fromasaid consde
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{\, Har dware Requirenerts (nore .
redidic
What you wll redly want
o 200NVhz Rertium or bete
— Faste is d course bdte.
64 MB d RAM
— 1f you dan on heavy X w ndow usage you m ght wart 128 MB o
nore
H SA PA, AGP bus,
4 GBBhaddsk diveonan AT-type a SCS cortrdl e
— But you wil wart nore...

SVGA video and nonta (for X wndowuse & lees 217’ nonita and
agaphcscad wth4MB o ged e d dedcaed RAN
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.{\,, Li nux Docunentetion Rged

« Sandad(andtddlyfree) docunerntaionsutefa L nux
e Avaladed :

http://ww.l I nuxdoc. org/

and nany mrrored 9tes
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Bas ¢ Confi gur ati on

2 GB disk space

HP/UX Linux
Minimum |HP PA-RISC Intel 386 CPU
32 MB of RAM 16 MB of RAM
500 MB disk space |200 MB disk space
Useable |HP PA-RISC Intel P-11 CPU
64 MB of RAM 64 MB of RAM

2 GB disk space

10
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Processor Famlies

80486

Pentium
I

8086

80386

Pentium

- Pro |

18088 80286 Pentium

68040

68020

/

7100 8000

CHC ©2001 Hew dt-Packard Qo

nnnnnn



12

CHC ©2001 Hew et-Packard o



" O
L) System Boat HP-UX 7

(on PA- R sc)

Power On
L PDC >—> P.O.ST
_, Read Stable . Locateboot
Storage Device

Load ISL
— from boot ar
L;Load SSL from > L oad Kernil>

boot area from file syst
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{~)  System Boa Li nux
R (onlntd)
Power On
System BIOS » P.O.S.T
Scan first > Reads the
sector of disk MBR
Boot Program Partition
Run LILO Boot Kernel
boot loader /boot/vmlinuz

14
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L3
System Boat - Menus
‘ih._-"",é/
Power On e Power On
Hit ESCape Key  Hit the <TAB> key
Main Menu: boot pri e LILO boot: linux single

Interact with IPL? Yes
ISL> hpux -is
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£-) System Sart up
HP- UX
Directories [Files
Execution /sbin/init.d/ /sbin/init.d/cron
Scripts
Link Scripts [|/sbin/rcX.d /sbin/rc2.d/S730cron

/sbin/rc1.d/K270cron

Configuration
Scripts

/etc/rc.config.d/

/etc/rc.config.d/cron

16
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System Sart up
LI nux
Directories |Files
Execution letc/rc.d/init.d/  |/etc/rc.d/init.d/crond
Scripts
Link Scripts letc/rc.d/rcX.d  |/etc/rc.d/rc2.d/S40crond
/etc/rc.d/rcl.d/K60crond
Config None, but files in the /etc/sysconfig directory
: supply additional information to the
Scripts Execution Scripts, e.g.
letc/sysconfig/network
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AN The Satup and it down 2

S Srigs

 Execuionscipts

[etc/rc.d/init.d Corta nsthe execui on
scri s
o Linksaifs
[etc/rcn. d Conta nslink sorigs
/[etc/rc2.d/ S40crond Sats crond daenon
[etc/rcl. d/ K6Ocrond S ops crond daenon

o Configuaionscrifs
[ etc/sysconfigdreday

]
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L3 Run Levd

HP/UX Description Linux Description
0] Halt 0 System Halt
Ss Single User
1 Maintenance; File Systems 1 Single User

in /etc/fstab are mounted
5 Multi-User; Network and 5 Multi-user; Network
NFS client enabled and NFS client

3 NFS and X Server enabled 3 NFS Server
4 TBA 4 TBA
5 TBA 5 X Server enabled
6 TBA 6 Reboot

]
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< Runlevel GnfiguraionUility

Rovdesad ndeintafacefa corfi guingthe gatup and
shu down scri pt synbdiclinksineach Li nux rurl evd

Syntax [usr/sbin/ntsysv [--1|evel
<| evel s>]

# ntsysv (tocorfigurecurert runevd)
# ntsysv --level 35

(tocorfigurerun evd s 3and 5 concurertly)

Syrntax / sbi n/ runl evel
(Dsdays Qurrent and Rev ous SysemRunlevd)
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shutdown -r

\U

\4

shutdown -h reBoot -h

System Shut down

nnnnnn

renoot

\

 Single User

23
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System Shut down

HP/UX Linux
Single |shutdown grace_period . shutdown time
User > shutdown 17:15
Reboot | shutdown -r grace_period « shutdown -r time
o Ctrl + Alt + Del
e INItO6
Halt o shutdown -h grace period |« shutdown -h time
> shutdown -h 360 > shutdown -h +6

24
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Shu down R ogram

 Bringthesysemdown gacefuly.
e SYynax shut down [-tkrhfFc]

# shutdown now
# shutdown -r now
# shutdown -h now

[ et ¢/ shut down. al | ow
/ et c/ shut down. deny

25 CHC ©2001 Hew at-Packard



Devi ce Hles
HP/UX Linux

Disk /dev/dsk/cxtydz /dev/hda
/dev/hdb
/dev/sda
/dev/sdb

Tape /dev/rmt/cxtydzOPTION |/dev/tape

CD-ROM /dev/dsk/cxtydz /dev/cdrom

Floppy /dev/floppy/cxtydz /dev/fdX

LAN /dev/lanX /dev/ethX

26
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£-) Hle SysemTypes 77

HP/UX Linux
VXFS ) ¢
Ext2FS ). ¢
HFS @
NFS @ O
CDFS O 1IS09660
XFS O
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& The Linux/proc

filesystem
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The /proc filesystem can be used to access information about
the kernel, processes and devices. The /proc filesystem is
used by the user and applications such as ps and mount.

Here is an example of the /proc file system hierarchy:

oC

[pr
[
| |
P Dx net
I

| sdis || omdine || 1 ap || roue
|

31
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Man Pages

HP/UX Linux
1 |User Commands 1 |User Commands
2 |System Calls 2 | System Calls
3 |Library functions 3 |Library functions
4 |File Formats 4 | Special Files
5 |Special Files 5 [|File Formats
6 |Games 6 |Games
7 | Miscellaneous 7 |Macro Packages
1m |System Maintenance |8 |System Maintenance
9 |Glossary 9 |Kernel Routines

32
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-(: Man Pages
I HP- UX
m

Search “cat” Cycle thru Y - 2'3'0'&3((,[ g
dlrectory sections rema?]r;"azee
Display N Cycle thru Search “man”
“Not Found” tion director
Message pEC IS irectory
Uncompres Process Copy to “cat” Pre—al)srpr:\?;ted
man page man page directory man page

33
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Man Pages
LI nux

Search “cat”
directory

Display
“Not Found”
Message

N @ 4__[Cyc

Cycle th

sections

ru y Display
Pre-formatted
man page

nnnnnn

sections

|

Process
man page

v

le thru Search “man”
directory

|

opy to “cat
directory

” Display
Pre-formatted
man page

34
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The / et ¢/ man. conf i g file contains information for the
Linux man command on search path, default man sections and
what programs to use to process the raw man pages

Every Linux manual section has a man page called intro that
provides an introduction to the section. E.g. man 4 intro

The -a option forces the man command to display all the

manual pages of a particular name from each section. For
example, man -a passwd, displays the passwd man page
from section 1 and section 5 in sequence.

The Linux manual page system contains additional sections
such as n (built-in commands), and | (SQL commands)

35 CHC ©2001 Hew at-Packard
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£-) Process Saws

The Linux ps command accepts three types of options:
BSD  Absolutely no dash preceeding option(s)
Unix98 Dash must preceed option(s)

GNU  Long options preceeded by two dashes

Examples

pPS aux
ps -ef
ps --user calvin

The Linux command pst r ee represents the list of running
processes as a tree, showing the hierarchical relationship
between processes.

36 CHC ©2001 Hew at-Packard



Abou the X Wndow System

e |tishased onadiert-save nodd.

e Thediet nmay berunnnglocdly a ona
rente sysem

e The save “ligens” tolocd andrentte
ne wor k socka s

« X11R6 was devd opedin 1994
o XFee86 was devd oped fa i1 3836 systens.

« The X Wndow System nay be corfi gured a
theti ne of i ngdl &ion

37 CHC ©2001 Hew at-Packard
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X Wndowos 7

Window Manager
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.{'\, W ndow Managers and Deskt op
Environments

Li nux X Wndow nanagers
— Xdm

— fvwm

— fvwnR

— fvwn95

—The Fee Mrtud Wndow Manager saies use
the.fvwnr c corfi gurdionfile

e Linux desktop emronnerts
— KDE
— GNOME

A window manager is a client program that runs under the

X Window system.

The desktop environments define the actual GUI seen by the
user.

39 CHC ©2001 Hew at-Packard
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Inmy & mi

]
Home @

File Edit View Bookmarks Tool  Options  Help
Q@ o {h S E ke

IﬂIe:.n’hDmemfuebbenfDesktDpa’HUmefbalanced.m

¥ N 9 09 9

kpep-0.0.1/ i media/ rridif
sl Display settings

@ Background | Colors

sfmail

o

balanced. =t debianbtnl  kikt

=

kmail L r—————
wait: [S min

L% " Regquires Passward

cdrom Priority:

High |—— Low

Help | Cancel |
&/ Two | Four %

40
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£} The GNOME Deskt op

&3

‘11§
1

i

TEEEE
|

r‘!

SNENEN i | ==

b P

F iy T o Epacions [ e Crem |
i 5 e =) .
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Confi guraion Rrogans

[ et c/ X11/ XF86Conf i g isthe necessary
corfigudionfile

— It can be edted by hand bu there ae
todstogeneraelit ineadivey.

xf 86confi g genadesthefile

xf 86confi gisintiaded & theti ne o
g dl&ion

Ateanady, you nay use

Xconf i gurat or.

Rouv de accuaeifa naion!

42 CHC ©2001 Hew at-Packard
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Sating bthe X Wndow

System

Runn ngthe X Wndowsysem
auondicdly

— Edtthe/etc/inittabfile
— A theidtoruninrunlevd 5.

Runn ngthe X Wndow System
manudly

— # startx
— startxinvokes xi ni t

The X Wndow System D splay
Manager
— # xdm

43
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 Simple package install:
— rpm -iv foobar-1.0-1.i386.rpm
» Install packages via FTP
— rpm -i ftp://abc.xyz.com/pub/linux/foobar-1.0-1.i386.rpm
« A few other options:
— rpm -U <-- Upgrade
— rpm -e <-- Erase/Uninstall
— rpm -q <-- Query
« GnoRPM is a GNOME-compliant, graphical tool that runs under X

44 CHC ©2001 Hew at-Packard



.{, Package Manage nert

Packages OQperations Help
i e P R e -
-+ E3FPackages ;
E}-ﬂ.ﬂ.pplica’[iuns . @ @ @ @
B Communications E
—- CgDatabases | Irzsz rinicanm ircii
G C3Editors | 01214-5 1.82-1 4.4-4 0.5a-7
- L3 Graphics .
— (23 Internet ]
~ Z3Mail
— CaMath
- 23 Metwarking
— CAMews
- CAProductivity
B CPublishing
- D3 Sound /
-~ 2 "J
Fackages selected: O
| |
I
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Q‘{K}p Not Ohbibnux 77

e Here are a list of familiar HP/UX commands
that are not available on Linux:

what | ost at | anscan

chatr |ioscan | netd -c

bdf | nsf/ nksf |/var/adnlinetd. sec
| p | 1 nkl oop | ogi ngr oup

adb rensh who -r
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L) Not OnHP-UX 77

e Here are a list of Linux commands that are not
available on HP-UX:

lntro|l pc swapof f

tcpd |l ess proci nfo

nc dos | 1 nuxconf

ZI p | ess runl evel

47 CHC ©2001 Hew at-Packard
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Net work Tod s

net cf gtod corfigures and nod fies ng work
Inaface cads

hosts i ntefaces rouing

ng ookup used to query donai n nane nunbe
resd Ui on services

p ngthe d d gandby

tracerout ereport on nane resd Ui on sever
pat N(s)

roue toadd od gerouestothe sytems
rouingtade

netsta examne sysemrouingtald es and
net wor k socket connecti ons
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W Net work Security Fles

Net wor k
Config

S
« TCP wappe cortrd files
— /etc/hosts. all ow
— [ etc/ hosts. deny
« Sarvicespedfic cortrds
— [etc/ftpusers
 IRChans, IRRItas

49 CHC ©2001 Hew at-Packard
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< Net worki ng Corfi guretion Files

Net wor k

Config « /et c/ HOSTNANME

& « /etc/sysconfig/ network
e /etc/sysconfig/ network-scripts/ifcfg-*
« /etc/sysconfig/static-routes
e /etc/hosts
« /etc/networks
o /etc/resolv. conf
e /etc/nsswtch. conf
« /etc/services
« Jetc/inetd.conf or /etc/xinetd. conf
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Using | I nuxconf

Eh Config = | User informatian |
Metworking
= Users accounts wou must specify at least the name
- Mormal and the full name
— User accounts
— Group definitions Base info | Params | Mail aliases | Privilegesl
— Change root password
B Special accounts [ The account is enabled
—PPP accounts . -
— SLIP accounts via normal 1o Login name |J|:|euser
L JUCP accounts Full name |J|:|seph User
L POP accounts (mail only) graup |users j
— Wirtual POP accounts (mail
b Email aliases Supplementary groups |
— Lser aliases Hame directary{opt) |fh|:|mefjneuser
—virtual domain user aliases Cammand interpreter(npt}|fhinfhash j
By Policies
L Password & account policie User ID{opt) |5':”:”:I
— Available user shells
— Available PPP shells
— Available SLIP shells ||
— hessage of the day
E}FI!E systes _ Accept Cancel | Del | Fasswd Tasks Help
B+ Mliscellaneous services
B hoot mode
P " nntrnl f

[-1 =
Chuit | act'Changes | Help |
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Chang ng Passwor ds

e Ommandline
— # passwd user nane

e Wnglinuxconf
— # | 1 nuxconf
— Config => User accounts => Nornal =>
User accounts

52 CHC ©2001 Hew at-Packard

nnnnnn



Modu es

« PAMadlows youto corfigure aut herticaion pdicy
wthou reconqlingthe aut herti cai on prograns.

 Fou types d nodu es
— auth
— account
— passwd
— Sessi on

« /etc/pam dcotansthePAMapdicaions
corfiguaion files

53 CHC ©2001 Hew at-Packard



Rinte Configurgion

Rinte types

— Locd pine
— Renote | pd
— LAN Manager

e Weprinttool tonodfythe/etc/printcapfile

e Rint comnmands

— lpr Fint afile

— Ipg Check print jadb gaus

— |l prmjob-nunber Cancd apir job

— Ipc Cortrd the pirting envronmert
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£)  Gatingand Lhpackingthe
Sour ce
@ D
Vi a FTPfrom
égﬁ,f?% ftp://ftp. kernel . org/ pub/
o any mrra gte
M Ma HTTPfrom

ftp://ww. kernel . org/ pub/
o any mrra gte
For generd irfor nati on on Li nux
http://ww. | inux.org

Move /usr/src/linuxto
[usr/src/linux. X Y.Z
Unpack newsource us ng
tar zxpvf linux-XY.Z tar.gz
Readthe READIVE fil e

55 CHC ©2001 Hew at-Packard



Kernd RdeesseModd =

=D .2 .10

Major Minor Patch
\




.{, ConfiguingtheKernd "
Change dreadayto /usr/src/linux
g J y
Ker nd make config(uangthe bash shdl), a
Config make nenuconfi g (an ncur ses-
e basedtex inteaface), a
make xconfi g (uangtheX Wndow
systen)

«Confi gure and add

| DE d ski CD ROM support

Net wor ki ng suppart

SCH suppart

Addtiond filesygens (li ke MS- DOS
and a her peri pherd s suppart as needed
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.(\, Modu aria ngthe Kernel

. e Linux usesa nondith c kernel
Ker nel — It'sd np e tonmanage than am cro-kernd.
— But it can become verylage

e A noduaized kend canbesndl &

— Only “bare necessties” aeind udedinthe base
ker nd

— Q her functi ons nay be added (by i nsnod) or
renoved (by rmmod) as needed

— The ker nd d daenon can autona e add ti ons and
renovd s

58 CHC ©2001 Hew at-Packard
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Ddarbuioosd bnux. 7

Red Hit
SUSE (nai rlyin Europe) /M
Cd dera ‘?ih‘

_ *Hut
Tur bo- Li nux Rs
Mandrake
Cord ‘ (

Dehi an l i

3 ackware ' __ \
HeeBSD "

And many nore..
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2 | U2
.{\, Hew et Pckard Sytens and

LI nux

« Sevad HPsysens have dready been catified by Red Hat as
“Red H&t Linux 61 Cxtified Systens”.

 (Curent catifiedsysens aelided &:
— http://ww. redhat. conf support/ hardwar e/
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What 1sSanba ?

eShare one a nurefil esysens
Share pinasimgdled on bahtheserve anditsdierts
*Assid dierts wth N2t wark Na ghborhood krowsi ng
*Aut herticate diertsloggi ng ort o aW ndows donmai n

‘Fovde a aes3d wth W NS nane server resd uion
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Wndows Donai n
SMB Cietsand Syves

UN X
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Exp. UNIX Administrator

(no UNIX Admin background)

Exp. UNIX User

New to Linux
(no Admin experence)

Experienced Windows
NT Administrator

Linux / HP-UX
A Technical Comparison

Linux / HP-UX
A Technical Comparison

Linux:

A Business Perspective

Linux / Windows NT:

Fundamentals

51434S -5
days

of the UNIX
System

@j H50791s

Linux Admin |

(new 5 days)

. =

Linux Admin Il
H50792s
(new 5 days)

(©)]

64

LPI Level 1
LINUX

CERTIFICATION
Exam 101 & 102
www.lIpi.org

A Technical Comparison _
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A — |
< | T Resource Gerter Linux Portfdio

UN X
Adnmirigraos Newto UN X LI NUX W ndows NT Ad nins

' | l

Linux/HP-UX: LINUX/NT: A

A Technical

_ Technical Comparison
Comparison

Introducton

To Linux

Linux: A Business
Perspective

For noreinfosee
http//1 TResourceCenter. hpcom
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Sone addtiond resources

e http://www.hp.com/education/

— Irfa nation abou dassroomcourses ontodcsind ud ng M a osdit
NT, Linux, UN X Ngwork Managenen, €c

e http://1TResourceCenter.hp.com

— Accesstotechn cd atides book rev ews, dscusd ons and orli ne
semmnas on Maosdt, \dworking UN X Li nux, MPE and Java

togcs

e http://www.hp.com/go/linux

— HP s L nux hone page

e http://www.linux.org

— One d nany Linuxinfa naion “potds’
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(conti nued)

— HP s Li nux Page
— i nux D 4gri buti on dfferences
— The Li nux document ai on pro et

— The L nux Rofess ond | gitue
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) HP- UX and LINUX

My Hiend and
| Thank You
for comnng
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