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Open Systems Interconnection

Reference Model

Application

Presentation

Session

Transport

Network

Application
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Session

Transport

Data Link
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Open Systems Interconnection
Reference Model

HUoodubpodbbgdbbgdbbgdbogdbogubodtn
HUoodtn 2 gUobdo odubodbbodbboodood

Jutooogudooooddt (Layer) OQOOOQAQO 7
oot

HUutobbgudboogdiuooogddobogddboboogdy
HUutobbgudbbobgdduoot pogdbooogduooot
JUitobogdgobogddbboogddbbobugddobogdd
Jutog

HUoodtbotbbodbobdbogtbodbbodbbodboogd

HUoodtubodbbodbobgdbogubodbbodbobogdboon ogd
Hoooubogdboboodood

HUoodtoodupodbobodboboodboodd
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OSI| Reference Model

B J0UO0O000 Protocol U Layer
i

— Transport Layer: TCP, UDP
— Network Layer: IP, IPX

Data Link: Ethernet, FDDI, ATM, Token
Ring, PPP

HUbgubgbiibdd © gugud 2542
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Physical Layer: V.35, RS.232, RJ-45
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LAN & WAN

®m LAN = Local Area Network
— Local = OO0

— Ethernet, Fast/Gigabit Ethernet, Token Ring,
FDDI, ATM

— Ethernet: 10Base-2, 10Base-5, 10Base-T,
100Base-T, 100Base-FX

B WAN = Wide Area Network
— Wide = OO0 0 -> ol
— X.25, Frame Relay, ATM, PPP
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® Topo

Ethernet

Oooon LAN UOOddgdyooon
NN

OUdoooooboodin e uguon 2542 ?/

Hodooogooooogn
Hodooodogodogodod

ogy

— Bus: 10Base-2, 10Base-5 OO Co-axial

— Star: 10/100Base-T UOOOOO0O0O0OO0O0O Hub
B Equipment

— Hub, Switch

— 000 Unshielded Twisted Pair (UTP) CAT 5
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Ethernet ( )

m (OO0
— UHoodoodoon
— oodoodooot

— uptygbboogdgoboggdyoobguduoooodd
HJooodod (10, 100, 1,000 M bit)

= [HHHUL

— JOoOoooododoon Station OO0 DOOOOOO
HO0000ododoado (Collision) OUOOO OOOOOO
HUHoooouduobott gdduooodtd gudooo
HOO004 Switch OO0 Hub
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Leased Line

N00000000000000000000000 00000000
Dial-up Line 000000000000 Modem 00000000
000000000 (14.4, 28.8, 33.6, 56 kbps)

OO0000000000000000000 24 0ooodod
OO00000oado 000000004000 Leased-
line

OOO0000000doodd 28.8, 33.6, 64, 128, 256, 512 kbps
J0O00dao 2, 4, 8, 45 Mbps

JUHoooguduoh: toboudduooooudd, ot
JUyooodd, TA, UlH, Datanet

OO000ddddddoon © dUooon 2542 _?:;
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Hoogboouodood

m Frame Relay --> Packet Switching

_ bbbttt b oubgo
Hudtbodboodbooogn

_ odbotbotbotbobbobbgbodbodboodo
Huogoouoouooood

HOOdbodootbootbiubtbn bogbotubotbouboood
Hoodboodbodoodoodoouoot
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Normal Leased-line

node 1 node 2

64 kbps

region
node

Center
node
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Frame Relay

node 1 node 2

64/128 kbps
64/128 kbps

region
node
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Frame Relay

® CIR (Committed

® MIR (Maximum |
m

Q

I HHHE
NN
64 kb

Information Rate)
nformation Rate)

R 64 kbps, MIR 128 kbps

L Ut oot
NN EEEn
s LU HHHHUHL

DL

HUbgubgbiibdd © gugud 2542

Hodooogooooogn
Hodooodogodogodod

100000 128 kbps
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Connection-oriented Vs.
Connectionless

m TCP --> Connection-oriented: JUOO0OO00OOOOOO
OO0odoooaoodon

— 000000000 setup connection

— Hodododod acknowledge U0 OOO0O0OMN
ooty dbboggdbbogdduobouddoood
NN

m UDP --> Connectionless: OUOOOOOOOO0OO0OOO
— oot tdbbogudbbbogduoood

— oot boogdbbbogduoboudd
Hubuduoodbbgdood
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|IP Address

P Adc
HiEnn
HiEnn

P AC

L1 L] L] ©

0000000000000 © 000000 2542
00000000000000 TRAILAND @1309

® [0 host/router L1UL Interface OO OO

ress LUHODOOHUOOOD HUUobm
Hoboooddiiooooddun
HiRNN N EEN

ress UUUOO 4 bytes (x.x.x.x) UUUO
JOO000d Net ID OO0 Host ID

OOpeItErste4 g2 0 fpggodd 1P
Clas®®, Class A
| |

Class C

Net ID : HostID
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|IP Address

Netmask

Hoogo

Hodooogooooogn
Hodooodogodogodod

HUbgubgbiibdd © gugud 2542

Qess Rae
A 0000 I 127 2%202h
B 18000 I 19.%%72%H2H
C |12000 I ZBZHRZHZb
D 24000 I ZRZHZEHRZH
E (20000 [0 2/XZhZH

s Netmask DOO00DOO000OO0O00OOO Net ID OO0 Host ID
OO000un Netmask OOOO 1 = Net ID DO0DODOOOOOOODOO Fix DOOODDODODOOOOOOO
0000000 Netmask JOOO 0 = Host ID DOOOUOOOODDOOOO0OODODOOOO0OODOOO

p 0000000 Netmask 255.255.255.0 = Class C, Netmask 255.255.0.0 = Class B

=4 _é; SenoondaNer
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ss |IP Address

1 Honoooguiiddddddooon

Hoboooddduoboooot

B Netmask 255.255.255.0 -->8 x 3 =24 bit I
OO0dOoaadn /24

® Netmask UUOOOOOOOOOON /24, 125, 123, ...

HUbgubgbiibdd © gugud 2542

Hodooogooooogn
Hodogogooooogo

Classle
B 000000d 1P Address OOOO00O0O oOdO
OO0 Classless
B Netmask
I 255.0.0.0, 255.255.0.0, 255.255.255.0 OO0
H
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00000 203.150.154.0/24

— 0000 network 203.150.154.0

— OOOOO0 254 host (1-254)

— 203.150.154.255 0000 broadcast address

B 00 Classless UOOOOOOOOOogoodn

HOOUoUd 2 network OOUOOUOO 127 host

— 203.150.154.0/25 (203.150.154.0, 203.150.154.1-126,
203.150.154.127)

— 203.150.154.128/25 (203.150.154.128, 203.150.154.129-
254, 203.150.154.255)

OUdoooooboodin e uguon 2542 _?m
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Gateway/Router

m U0 Host HULUOULOOOLOULLO UUboUuuboduod
HO0oodo 1 0doogoood (@b P 0odoudo 1 1P ) 0o
HUbodtubodbbodbbgibbgdbogtbodbboduod

Network 1 Network 2

23 =3

B B H

PC PC PC
Gateway
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Routing Table

m [ Router UUUDOOOOUOOOOOUOOUOOO boOoUudug
HUUoooguduobogudon tboogddbooooudd
0000000 Routing Table OOO0OO0OO0OO0OOOO 3
JUUoon boguduooogdduon boogdd

Linux OOO0O0O0000000000000 0000 Router
HUHoooodt dduoooodduoot route OO
Routing Table UOO0OOO0OOOOO0O0OOOOO0ON

000000000000 update Routing Table LI Router
JO00000000 Routing Protocol OO00 RIP, OSPF,
BGP
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DNS

JO0000ododn odod <--> 1P Address
Forward Mapping: www.school.net.th --> 202.44.204.80

Reverse Mapping: 202.44.204.80 --> www.school.net.th

. (UOOOO 0000 202.44.204.80 UOOOO0OOUodO
80.204.44.202.in-addr.arpa)

NN EEEn

— arpa (UOOOOO0O00O000O0OO0O0O00)

— generic domain (com, edu, gov, int, mil, net, org)
— country domain (th, jp, uk, ...)

0000000000000 © 000000 2542 =7/, :
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Name Server

® Primary Name Server: JUOOOO 1 000 0000000
U000 domain OO0OOOO00OO00OO00OOOO
000000000000 map 0O0OO00O hostname QOO 1P
00 domain OOO0OO

m Secondary Name Server: UUOUO0O00O000OO0OO
OOO00do Prmary UOOOOOOOO OOOO0O0OOOOOOO
000 1 domain OOOO0O0OO0 mirror data OOO0O0O0OOO
Primary

m Cache Server: OOOOOOOO00O00O request OO0
100 0000doddoddo Pramary OOO0O Secondary
Name Server UUUOOOOOOO

0000000000000 © 000000 2542 / 3
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query for address of
www.school.net.th

name server

referral to th |
name servers

T query for address of
www.school.net.th

th
name server

name server S
(name cache )

query for address of (
www.school.net.th | net.th

T | name server
referralto school.net.th 1
name servers

-
\
A

query for address of
o) www.school.net.th school.net.th ®
=S | name server
2 address of school sga wnet
@ www.school.net.th

resolver query

Resolver
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DNS (Resource Record)

A IP Address

B NS Name Server

® CNAME Canonical name

" PTR Pointer record
® HINFO Host information

B MX Mail exchange record

0000000000000 © 000000 2542 .
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host

B (UO0000oodoodoododd host OOO
HO00oO00odoodno DNS database

# host -t A www.school.net.th

www.school.net.th A 202.44.204.80

# host -t PTR 80.204.44.202.in-addr.arpa
80.204.44.202.in-addr.arpa PTR  www.school.net.th
# host -t NS school.net.th

school.net.th NS nsl.nectec.or.th
school.net.th NS ns2.inet.co.th
UUOO000o0doodd © guduon 2542 = -
\‘//;; ISTHOON wINE(]
00000000000000 Necaze  TRARAND@1309
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m 000000 Leased Line JOOOOOOO 64 kbps UOO Frame Relay
OO000000 64/32 kbps UUOOOOO0OOOOOOO ODOUOO0O0OOOOOO
Oo0o0ooo

s UOOOOOOOOOOOOOOOOOOLDOOLOO 4 DOLOOOLOOUObOO4Uo
HOobooogbodbodbootb dbogbogbotboobouogn
HO00000 60 DDO0ODO0O DO00O0O000OOO IP Address 0 1 Class C
(/24) 0OOOOOOO0O0O0OO IP Address OOOO00

m 000000000 host OOOOOOOOOO IP OO0 Name Server (OO0
Primary OO Secondary) DOOOOOO domain OOOO00O000O0O0OO

oo
s UOOOO0O0O0OO host HUULOOOUDOO IP address OO OOOUOO
cnn.com
HOuubbdoobigul © Juuiid 2542 _,. :
T2 Senooudalir
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Unix

B OOO000000o000 Bell Laboratory,
USA U0 000 OUododon doooot]
00 OO0

B UNIX 2 DODOOOOODOD AT&T System
V, BSD

® UNIX OOO0ooooooooooooooooo
JO0oooooo cooooooooodddon
The Open Group

HUbgubgbiibdd © gugud 2542 / 3 S% Jﬁ&ﬂ
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UNIX

L
L

L0

UXx

L
L

1L

HUbgubgbiibdd © gugud 2542

Hodooogooooogn
Hodooodogodogodod

HODooUUbobo UNIX DU
O UNIX ODooUdaoon

] Commercial OOOOO0OO0 OO0

Sun Solaris, Compaq Tru64 UNIX (former
Digital UNIX), IBM AIX, SCO Unix, BSDi, HP

— oooot 0oo dooooooo gooo Linux,
FreeBSD, OpenBSD, NetBSD
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LINnuX

m [10J 1991 0JUO Linus B. Torvalds UO0OOOO0OM
UUUHHOO000uuuuuuuuiiiiuuunt]
Hobooodd bbooooddduoob o OUt
L0000 Linux OOOO0OO0OO0O 0.01

(100 1994 Linux 1.0 00O 0O0OOO0O0O0OOLO
HUHUUO Uooooouggddduoooooouudt
NN

(101 1999 Linux 2.2 O0OUOOO0O00O000Oan 7
Hoboooodudg

OUdoooooboodin e uguon 2542 _?m

Hodooogooooogn
Hodooodogodogodod
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LINnuX

NN

Open Source: GPL

— Free to use/redistribute/modify/redistribute the modified
version.

— Right to get the source code.
— Derivatives of GPL software must also be GPL (CopyLetft).

HHoogdooodoooduooddn pC oot

JOo0odoodoobodoooooodododn ooboo ooao
Alpha, SPARC, MIPS, Palm Pilot
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oo00ooodooddo

POSIX Compliance

UNIX Compatible
O0000000000000000000 DOS/Windows
Application JUOO0OO0OOO0O00UO
OJO0000o0ooootboodoootboogoood

Uiy ooot
HUHHUOL duooooooguddyyoog

Loooooobobbod © dudddd 2542 .
A

Hodooogooooogn
Hodooodogodogodod
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Log In First

1000 Login LOOOOUOOOOO

UHHODoOUooDD gooo
1000000 shell OO0OOO0404O
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JUOOdddoooooo doooo
OO0 “logout” UUUOUOOLOLOLN
Shell OOOO0O0O0O0O0O0OOOOOO OO0
OO0 Log In prompt

OUo0oodoododd © oUoaun 2542 _7W P
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Unix Shell

B HHODooddoooooddyn

O 00000ooaaadaaod Mms-bos
command.com

= UUoOOodt Prompt DO OO0OOOHE
HOOOHOO0boboodn
— $ (sh, ksh, bash)
— % (csh)
- — # (Super User)
. oo Q8 St




passwd

U0 root IO L DL
HOHOOHOOH00OOOHL
LU passwe

|

[]
[]
[]
[]
[]
[]
[]

<username=

Loooooobobbod © dudddd 2542 .
A
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IS

S
S -
O0ogggooood Is -a

HiEn HiEEn 10 Is -al /usr/local/etc

— JUUUHHHHHOooooooonD ot
Hoboodddun dugooooodddobooot
HEnnns

HUbgubgbiibdd © gugud 2542 _?:;
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Directory

B JOO00ddd Current Directory

® . JOO00000 Parent Directory

"/ JUOooduddoooouddooo oogdd

LU0 root
® -~ [UUOUO Home o
UDHOOULL "pwa

Irectory
" JUUOoooon

RN EEnnn.

HUbgubgbiibdd © gugud 2542

Hodooogooooogn
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HiEnnn
Hoooodt

NN NN
Hinnn
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B 000000000000 od doodoodoouoodoodod
HOoOodoododboodo toouoobouooooood
JOo0odoodooooooooooooooooboooon (@
JOo0odoodooooooooooo) boooooododod
JOo0odoodoobooodooood booodoooa
(UOOO00O0O fusrf/local/sre 0O 3 L)

JOO000ooddoodd fusr2/how/are/you/today/ LU
OJOo0000o0o0oodoooooooooooooooooodo
OJOo000oodoooobodooooooooooooooooDon

OO000ddddddoon © dUooon 2542 _?:;
< ;‘

Hodooogooooogn
Hodooodogodogodod

Senoonda N

THANAND @ 1509

NECTEC



file

E OOOddooooddooododdoo *hle

<Utobooodt>" doooodddoom

PEG

L]

HEnn

OO d @O
O ] L
L L] L

[]

(1 [ []
I_II_II_|

NN
HiEEinn

LU0 2542

Hubgubgoogbdd © 0g

Hodooogooooogn
Hodooodogodogodod

O]

NN

1 i

EEEEE

OO0l (UUOO Text, Binary, GlF,

e LUt

]

c

]

]

SeroondaNar
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cat

HiNNInin

“cat .bashrc” OO
[1 “.bashrc” [1L] home

SO0 O

di ectory JUoooooodn
1000000000000 cat OO Binary OOOO
1O0O0000000oo0ooooooodooogoon
1000000000000 cat DOOOOO OOOOOO
100O00000000000oo0ooodn
OUo0oodoododd © oUoaun 2542 _/q e
C00D0000D000O000D LR




maore

HobooyiooodUan
HoooUydon more LILL
cat LI UUHODOO
NN NEEn

B LUOOUL more UL
more /etc/passwc

HUbgubgbiibdd © gugud 2542
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® cp [option] <source file1> [source file2] [...]
<destination file/dir>

® Options
—-p Preserve permission, owner
— -r Recursive
— -V O00000000000000040 copy
OO00
— -f force overwriting
B HODOOOOO cp xxx.txt yyy.ixt
oooosonone e @A Seeeial
NECTEC @1309
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OO0 ep OO0

OOO0000

HENNE [fetc LJUUOL Home
directory UOOOOMOMO

(0 O0ooooodooodggUooO

OO ep -prv fusrl/local/bin . UL cp
-prv /usrl/local/bin/* .

SeroondaNar
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myv

® mv [option] <sourcel> [source2][...]

<destination>

dlrectory HopooUdt Oe
Hooo mv OO

HUbgubgbiibdd © gugud 2542

Hodooogooooogn
Hodooodogodogodod

mv filel.txt file2.txt

OO000d my
(1 /bin OO0 Home

]

*/ —5 SeroondaNar
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'

® rm [options] <files>...

m Options:
_ -f Lodooodooddboodoboddoodonon
— - dOoooooooooddddooooooon y
OO0 n
— T OUooobodobodbddbodbodbodboa
OUOo0boobodboanodn
m OHUoooo
o I'm filel.txt
m (00000 ooooodd v -rf / OOOO00000O0O0O
HiNNNNEE

0000000000000 © 000000 2542 .
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® mdir a:

¥ mcopy *.* a:
® mformat a:
® mdel a:xx.txt

HUbgubgbiibdd © gugud 2542

Hobguogooooooo
Hubgoubgbogbgoodon

—_L/ (i
\;/Wk;
g
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B OOO000000dd mv OOO0OOO00
Directory UUOUOOOOOOOUOOOM
fusr2/how/ (/usr2/how/are,
fusr2/how/are/you,
fusr2/how/are/you/today) LUOOOLOM
I JOO00UUoon fusr2/ OOOOOO
]

(OOOOoooddd /usr2/how,
fusr2/are, /usr2/you, /usr2/today)

0000000000000 © 000000 2542 / 3 N
SanoordalNEr |
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Shell Variables

JO000000doood bash DOododododododon

JO00o00d PATH ODUOOOOO0OOO directory OOOOOOMO
executable file

00000000oogon “echo $PATH” DDOOOOOOOO
JUUooogud PATH U0 OUUuon

Ut bd set HULDLOOOOOUOOOOUOUL
HO0Oooogog Shell DOOO0OO000OOOOOOOO

HOO00000odnod export X=“Linux” JUOUOOL echo
$X

OUdoooooboodin e uguon 2542 =

Hodooogooooogn
Hodooodogodogodod

Senoonda N
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[ UHHOoodygaooodygon PATH
~/bin OO
NN NN

OO00ouuooooonn © ooogg 2542 ?m

Hodooogooooogn
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Alias

[] alias lI="Is -al”
| OO Enter

1000 allas OO0
las LOO00ooodn
NN

Do O OO

Senoonda N

THANAND @ 1509
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Start up file Bash
 [UHOOoOOboodL User
— /etc/profile HoOUooddooddooon
10O Log In

— letc/bashrc HUoooudddobooddyoboodt
(00 Bash OO0 OO0 Xterm

O DOoooddddd User

— ~/.profile JUododooudooddoo
100 Log In
— ~./bashrc Joodddooddooodoon
OUO000ood Bash OOOO OO0 Xterm
OUo0oodoododd © oUoaun 2542 \E;‘Q QGME‘;N@F
Outoooddooodoo Vi TRAIAND @1309
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man

B [[O00000000000 man Is 0O0O0OOOO
HOoOoododoouododnodoooodo Is

OU00000don keyword UOO0O00OOOOO
HOooobooddduuooooo. gooo dadaooo
Hoodduboooddobooddiboooddin copy
JUOO0dudood man -k copy UOOOOUUOO
Hoooobooddduoooooboodddduooooood
L1010 copy

® update UJOOOOOUOOO0O man -k 000000000
U000 makewhatis (LOOOOUOOMO root)
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IS

n aflvxr-xr-x 1lott staff 37 Apr 19 21:12 ott.txt

— Permission OO0 -rWXr-
Xr-x

_ 0oOoOodno link 1

— Owner ott

— Group staff

— oo 37

— Ooootoo ooooooooood 37
Apr19 21:12

_ Oooodooo oftt.txt

oo ©2 Seveeulable

NECTEC

Hodooodogodogodod



Permission

-TWXTI-XI-X HiNININInInn
_ rwx JOOOO0OO0 Owner (QOOOOOO, DO0O0O0OOO, Execute OOO)
>111

_ r-x JOOO0000 Group (WOOOOOO, DODO0DOOOOOO, Execute
0o0) >101

_ r-x 0Ooodod other (UOOOOOO, DOOOODOOOOOOO, Execute
Jo0) >101

m UUUOOOOooooooooon FWXr-Xr-X

-> 111101 101 -> 755

m O000000000000dodn Permission CIOCO rwxr-Xr-X
OOodoooooooooooooodooodod chmod 755 <000

o>
0000000000000 © 000000 2542 = :
j-/@; SenoondaNEr
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N

HiNNNnn

i A o i
o050 000

L]

HUbgubgbiibdd © gugud 2542

Hodooogooooogn
Hodooodogodogodod

[]

[]

[]

[]

[]

[]

[]

HEENN N
NN

[]

(1] Permission L]

L] r-X-W---X

]
B

B
B

L
]

HiNNNEE

OO0 (DUooooddn
1O0dUooodg file) 0O
Permission OOOOOOOOO0O0OOO

*/ 3 SeroondaNar

‘anamu,ma@ww
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Owner

Group

B Ooogdd owner UUOOUOUODO DOOOOOL
OO0 chown OUOOOOOOOMOOM

— chown ott filel.txt

B [HHHOOOO Group DOOOOOLO OOOOOOM
OO0 chgrp UOOOOOOOOOOO

— chgrp staff filel.txt

= Opoogdduot Owner UUL Group U
HOOoooood doddodoodod chown

— chown ott.staff filel.txt
. UO0000oodooodd © godoan 2542 “/“,S S@[ﬁ]&d‘\mﬁﬁ
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Unix 2




asic de\lnrc]epsgndara Input, stg%y otJ%H t standard
error

B O000O00bo0ubn <, > gooad >> oodag
OOO000o00dooddod Standard input L1000 output
m OHHOooOdbooddood cat
— cat<filel (QOOOOOOOOOOO cat filel)
_ cat>file2 , cat >> file2
— cat<filel > file2
— cat (QOouo

0000000000000 © 000000 2542 .
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Standard error

® File number: Standard Output=1,
Standard Error=2

B <command> 1> output 2> error

" UOoUooUin output LLLL error
HiNN

— <command> 1> /dev/null 2> /dev/null
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(1)

| standard output LI
100000004 standard
JO00000doon

10000 Is -al | more

HiEEnns
HiEEnnn
input LU0

HEEnns

O [ OO

HUbgubgbiibdd © gugud 2542 7/‘:; S@ 3‘\
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grep

n J0000000000000dogodoododn telnet
DOdd /ete/inetd.conf

— cat /etc/inetd.conf |grep telnet OO0 grep telnet
/etc/inetd.conf

n HUHHODOOOOUoboggdooooy bgudun
HO00oouoooooogoan telnet

— cat /etc/inetd.conf |grep -v telnet OO grep -v telnet
/etc/inetd.conf

m J000000000000000000000000000000004g
root LJOIOOOO /etc/passwd

— cat /etc/passwd |grep ““root” LML grep “*root” /etc/passwd
OUo0oodoododd © oUoaun 2542
. */ ~3 SeroondaNer
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JOoOooooooddoooon
JOOd00ooooood admin QO
[etc/passwd L /etc/shadow
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Process

® Program vs. process
HUHOHOH0H0HUUO ps UUUUOOO process LUUUHOOOL

HUHOoogdiy ps ax idUUuooiddyUy process
LU process LLOHOHOUOOOOUOUODOOM

background process

— ugobotbbodbobdtb oot ogd
DO000o0dodond & 0OUdO cp filel file2 &

— bash 0000000000000 CRTL-Z DOOOO0OOO0O0OO0OO
foreground process LOOOOOOO background OOOO0OOO
0000000000000 foreground OOO000O00O000O0O bg

OUo0oodoododd © oUoaun 2542 ?W' i
2 SecordalNw
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Process ( )

 [[UUODODObbooooooooooouuoddt
OUOooood kill <SIGNAL> <PID>

— ood kill -1 65 (hangup UOOOOOOO restart)
000 kill -9 65 (WOUOUOO0OO e5 0Uouuooa)

I UHHHODoooudoob D ot
ps LUUHOODO PID UL

HiERinnn 0000 killall
— killall -1 inetd
0000000000000 © 000000 2542
*/Q SepoondaNer
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0O o0doooddood sleep 600 &
I UUHHHOOOoooyddyin process
O00dooododoood kil

HUbgubgbiibdd © gugud 2542 %m
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Link

B (000 shortcut UL Microsoft Windows 95

B 0000000000000 Hard link OO0 Soft link

— Hard link: In filel file2 OO0 2 0000000000
physical address OUOO0OOO 1 OO0

— Softlink: In -s filel file2 OOOO 2 OOOOOOOO
OO00000oooogooo 1 oooggoooogoooo
0000000 1 0000 2 DOoOgoooogooo link
OOoo0ooooogg

m [ Is -al /dev/imodem
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" Ooodoood ~/modem OO OO
Symbolic Link UOO0O0O0O0MOOO
OoOddooddon /devimodem
00000 Link OO
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= cut Hoboodduooodyoo oot
Hnnn

—cut -f1,3-4 -d “.” /etc/passwd
¥ paste UOOOOOUOOOOOOO 2 OOOO
— paste -d “” filel file2

¥ sort HEE I EEEnEe
— sort /etc/passwd

OOUooddoodddn © ouddoo 2542 7/ P
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Hinnn
Hninn

userO2 OO0 user01)

]
]

OUdoooooboodin e uguon 2542 _?m

Hodooogooooogn
Hodooodogodogodod

EEEEE

c

/etc/passwd
100000

user LILILILIL]
1, 3 L[]
OO0 (DOoOddooo

4 DodUbn

Senoonda N
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find
B JO00000gooooo fwle oObobooboodaon
N
— find
— find /usr
— find / -name “inetd.conf” -print
— find / -name “*.conf” -print
— find / -atime -2 -print
— find / -atime +3 -print
— find / -name “core” -exec rm { } \;

OUo0oodoododd © oUoaun 2542 _7W P
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UHHODoHOUUoooe
U0 oodUin gz

B gzip filel -->
®gzip-dfilelgz -->
—gzip -d 0000000000

(1 [

RN EEnn.

gzIp

L]0

L
L

Hinnnn

100 filel.gz
00 filel

1000000 gunzip

0000000000000 © 000000 2542 /4
00000000000000 VE
EEEEEE
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® gzip -l filel.gz DO0000000000000
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10 gzip OOOOO0O
Hooooyyoon
HEENNnEEE

(1 [ []
I_II_I

SenoondaNer

THANAND @ 1509
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tar

B [JOUOOO tar [options] files
— tar cvf archivel.tar /etc
— tar tvf archive.tar
— tar xvf archivel.tar
—tar czvf archivel.tar.gz /etc
— tar czvf backup.tar / --preserve

OUo0oodoododd © oUoaun 2542 ?W' i
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at

B UpodaoUodon at
—at 12:50
—|s -al (UOOOOO CTRL-D)

— Job 1 will be executed using /bin/sh
HEE RN
OO0 UL atg
NN
" oooooooooo arm
UO0000oodooodd © godoan 2542 = .
. 00000000000000 S»;{T_;% %ﬂg%;@%%g
UUOoddooddooddooo




|8 mjm|n mn mﬁ 0 crontab -e (00000000000000000
| “ditol DOO0Oh UAL=pico 0000000)
s 0000000000000000000000000000000

oy Hogogo HEmo
gogg

m UOOOOOOOOOOO

00*** (Doooog boog
Hooodoooo)

0141~ (ooo
OO00000o0oooionooobnt oooogonooooo)

0 2 * jan sat,sun (DoOooooooooodo
O0000000000000000000000000 2)

s 0000000000 crontab DOO0O0DDOOO OD0OODOOOODOOO crontab -l
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HOOooodddnd ~tmp

crontab LU DL LLLL]
OO00000ddoodoodoon
~/tmp/ OO0O0 5 0000
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ping/traceroute/nslookup/host

NE L B R B e



NN EE .

[]
[]
[]

|

ooy

O000000doo P 0ooooooood
Configuration

JUOO00ddd Application

OUdoooooboodin e uguon 2542 ?/

Hodooogooooogn
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ping

HObooddioboooddobooddan
HUdooooooooddddan 2 gdut

ICMP Echo-Response

oo
— Connection UUOOOOO0OO0OOOOOOMN

— Round Trip Time
— Packet loss
— JOO0O004d Hop
. 7

EEEEEE
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uUHLhOdbodbbotbont
— ping www.netscape.com
— ping -c 10 -s 100 www.trace.com
— ping 202.44.204.33
— ping -R www.ait.ac.th
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Ping

$ ping www.nectec.or.th

PING www.nectec.or.th (202.44.204.33): 56 data bytes

64 bytes from 202.44.204.33: icmp_seq=0 ttl=62 time=2.8 ms

64 bytes from 202.44.204.33: icmp_seq=1 ttI=62 time=2.9 ms

-- www.nectec.or.th ping statistics ---
2 packets transmitted, 2 packets received, 0% packet loss

round-trip min/avg/max = 2.8/2.8/2.9 ms
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Traceroute

1] Packet LI1LILILI
HiRNENNnnEnn

10000 TTL OO00Oooadd
Ime Exceeded Packet
(OO0 0000ooo0gdooon

— traceroute www.nectec.or.th
— 0O WINNT: tracert www.nectec.or.th

o)
<
U

SeroondaNar
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traceroute
$ traceroute www.nectec.or.th

traceroute to www.nectec.or.th (202.44.204.33), 30
hops max, 40 byte packets

1 komain.nectec.or.th (203.150.154.1) 4.729 ms
5.067 ms 2.929 ms

2 tubtim-komain.nectec3.nectec.or.th (203.150.18.166)
2.376 ms 2.405 ms 3.308 ms

3 www.nectec.or.th (202.44.204.33) 1.914 ms 3.324
ms 1.931 ms

0000000000000 © 000000 2542 _/., 5
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DNS

nslookup

= opoooddtd 2 oodd

— Interactive: nslookup
— Non-interactive: nslookup ns.apnic.net
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Interactive

¥ set type=[any,mx,ns,a,cname, ...]
® server [server_name]

¥ set debug

® <domain, host_name>

¥ |s <domalin>

OUo0oodoododd © oUoaun 2542 _7W P
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nslookup
$ nslookup

Default Server: nscachel.nectec.or.th
Address: 202.44.204.36

> server nsl.nectec.or.th

Default Server: nsl.nectec.or.th
Address: 202.44.204.67

> set type=any

HUbgubgbiibdd © gugud 2542 / 5 S@ J“N
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> chn.com
Server: nsl.nectec.or.th
Address: 202.44.204.67

Non-authoritative answer:

cnn.com nameserver = NS-01A.ANS.NET
cnn.com nameserver = NS-01B.ANS.NET
cnn.com nameserver = NS-02A.ANS.NET
cnn.com nameserver = NS-02B.ANS.NET

0000000000000 © 000000 2542 =, F .
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Authoritative answers can be found from:

chn.com nameserver = NS-01A.ANS.NET

cnn.com nameserver = NS-01B.ANS.NET

cnn.com nameserver = NS-02A.ANS.NET

cnn.com nameserver = NS-02B.ANS.NET
NS-01A.ANS.NET internet address = 199.221.47.7
NS-01B.ANS.NET internet address = 199.221.47.8
NS-02A.ANS.NET internet address = 207.24.245.179

NS-02B.ANS.NET internet address = 207.24.245.178

0000000000000 © 000000 2542 _/., 5
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host

B J00O00000oooogoooodgoooddn
OO0 nslookup OOOOOOOOOOOOL non-
Interactive

m UHOOO0bOboubodtbo
— host www.nectec.or.th
— host -t any nectec.or.th
— host -t mx school.net.th
— host -t ns cnn.com
— host -l chula.ac.th

OOUooddoodddn © ouddoo 2542 7/ P
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host

# host -t mx school.net.th

school.net.th mall is handled (pri=1) by
user.school.net.th

# host -t ns cnn.com

cnn.com name server NS-01B.ANS.NE"
cnn.com name server NS-02A.ANS.NE"
cnn.com name server NS-02B.ANS.NE"

cnn.com name server NS-01A.ANS.NET

0000000000000 © 000000 2542 _/., 5
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# host -t any nectec.or.th
nectec.or.th name server nsl.nectec.or.th
nectec.or.th name server ns.thnic.net
nectec.or.th name server ns2.inet.co.th
nectec.or.th start of authority nsl.nectec.or.th sysadmin.nsl.nectec.or.th(
1999091702  ;serial (version)
21600 ;refresh period
7200 ;retry refresh this often
1209600 ;expiration period
86400 ;minimum TTL

)

nectec.or.th mail is handled (pri=5) by nucleus.nectec.or.th

HUbgubgbiibdd © gugud 2542

Hodooogooooogn wé/
Hodooodogodogodod

_:; Semeonda N

THANAND @ 1509

CTEC




Joo0ooooddoo
U000 host L0
www.netscape.com
(101 (rtt, packet loss)

OO0O000O00L DNS
Inux.intranet

— Name Server OOOOOOO

— MX UOOOOOOtoo

— U0 host O OOOOOMO
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LINnux-SIS

m SIS = School Internet Server

e [[UHHHHOHOHHO0H0HHO0UHUUn
oo ooouudt
HUOoogdy dooooddon 2539

HOO00oodo 1.0 0 2540 (DO
HOOoooodoooododoooodo)

HOO000odn 2.0 0d 2541 (CD-ROM)

Hodoododn 3.0, 3.01, 3.1 0 2542 (CD-
ROM-+0UUOOOMO+Course L)

OUdoooooboodin e uguon 2542 _?m

Hodooogooooogn
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Concept Linux-SIS

 [[UUODODoboooooooooooouuoodt
pooooooououiidddddddoioooog

B [[UUDOOoooooooot booooooogt
OO ooooutuddddddun Internet
Server UUOOOOOOOOLL

B Linux-SIS O0O0OO0OO000oooduoooddn

O JUoouddoooudooddd Desktop
HUbgubgbiibdd © gugud 2542 = ’
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LINnux-SIS

B UUuoooouoooooooUggUdodd Internet
Server

OO00000 Linux QOO
OO0000000000dUdoon Linux
Internet Server

[]
[]
|_|g|—|||IIIIII

1O000O0000 Linux OO0O0O
Joboooddioooooudan
Houuoooooooobooggut
NN EEEEEnnn
HUbgubgbiibdd © gugud 2542
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LInux-SIS 3

JUHUuoooobnuguddduoboooououdt
B (JHOO0O0O0O00o0oodood Linux-SIS

n [0O00000000000O0OOO00O0000 oo 3
N

— 0O000oo Cb-ROM

— 000000 DOS/Windows

— Jooooold Boot/Root

= (J0O00000000o00oood
® First-time setup

Loooooobobbod © dudddd 2542 .
A
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n UOOOOO0OO0bodbotbobh odbdtb
root partition UUOOO0OOOOOOM
— gooooood base, data, sis, server 500 MB
— 0O000 source OOOO 700 MB

— OO0O00 Desktop UOOO (HWOOUOOOO source) LUO
JO000ooddo 1 GB

— 0000 Desktop Source UOOOOOOOOONMN 2 GB

B (0000000000004 partition automatic UL
JO0000o00oooooooodooooooddn
o0000oodoo

OO00ouuooooonn © ooogg 2542 ?m
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HOOdoouod doodood 2 00 Dodoodoodoouodn
Linux-SIS OO0O0000000000000

Jdubogudboboddbobogddobouddon 1 oogdd

JUtoboguygbboogdduooddbbobogddobogddon
HO00000000odo boot/root

s 00000000D00O000000000000000000 First time
setup LUUUOOOUOO

HO00000000od Linux-SIS 0O0000O0O0O0OO00OO

OO0O00000ooooooooooooooooooood oooood
0000 Ethernet Card
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(L)

m 000000 1P Address L1010 OOOO000 Linux-SIS C10
Default (192.168.1.1/255.255.255.0) UUOOO000O000O0
LOOO0000 DHCP Server

HOOO0ooonononooooood Microsoft Windows 95
O0000 Linux-TLE 6.01 (DD 0000000000
HO000oodod dodoooo) dodo P odouodoo
00 DHCP

N000000000000000000000000000000000
000 LAN 0000000 00000000000000000
N000000000000000000000000000000000
0000000 ping
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