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References for this Chapter ( Internet Overview )
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The Applications of Internet : Email (1/6)
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The Applications of Internet : WWW (2/6)

: , : World Wide Web and Search Engine
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The Applications of Internet

Facebook (3/6
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The Applications of Internet : BBS (4/6)
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The Applications of Internet :

Skype (5/6)
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The Applications of Internet

Messenger (6/6)
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The History of Internet (1/4)
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The History of Internet (2/4)

ARPANET pv# I’F‘Lﬂ

MAP 4 September 1971
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The History of Internet (3/4)

g
P

Vlnton Cef ) Robert Kahn
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The History of Internet (4/4)
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We Can Access Internet Anytime and Anywhere
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Analogical Solution in Postal System
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Components of Internet

host X  LAN (local area network)
lﬂi/[' %WFIK/, F[J [,E,

g host Y

router

_| DNS server
router B D
ISP access pomt &
DNS server

DNS server

moblle stations

Internet fRLgiReh L LA AR Y VAR o WITIEPr Ak [ér[ Internet ¥
pJF_fq’F;’, X (74 E£% host) = *mH,mH y o F“it 753t DNS (domain name system)
server g‘ 7y BV address > kiR w;@ router A~ B~ C - E}H Efm%zlhn\ﬂ y o DNS
server frﬁ'ﬁﬂ'ﬁ??ﬁ%‘jﬁ@ﬁ %}%F"[EICJ e pIi Aty [V address *ﬁ[ﬁj} [~ router
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TCP/IP Reference Model : Defined by IETF

Application layer

Transport layer

Network layer

Data link layer

— NN W B~ O

Physical layer

1974 ¥ > Vinton G. Cerf == Bob Kahh 5% TCP » IP #1982 F #
NFHEE RS IETE (Internet Engineering Task Force ) 35704 Internet 127 p
GRS [ o Fin 55 TCPIP Ty T 53 et Figlh ) g -

19/5) #r12F1/4151



Introduction to Internet via Top-Down Approach

Application Layer

Transport Layer

Y

Network Layer

| dye
r[‘«k

Data Link Layer

S

Physical Layer

N

TCP/IP Model
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How to Get a Web Page ? (1/3)

i At (www.ee.nsysu.edu.tw )

J
g e : : :
< C| | www.ee.nsysi.edutw » O F~

AR - f TR TR S (] o O ELfil

X
T EEEE - Q
ool e ——— Web server
B SN
- EMBS Tainan Chapter

Application layer fi* F T fiERLZE 12 | H 1T AdlRApeE TRt ARy - fp
{GF[ N @;ﬁ@g@gﬁﬂlm%ﬁgp%ﬁﬁp o Application layer #irfl 3 i
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How to Get a Web Page ? (2/3)

URL (uniform resource locator )
€ >)(c | sww.eensysu.edutw

Cl M|l & www.eensysu.edu.ty P O F-
\ wﬁﬂi ISR E TS ST O BEfEE

B HTTP e e il 4

EI'T:F‘ I'E} [H[;’}l_ﬁ—E_[ F[fj I:XJ '—,FL[

1. F"j“ ’ Ql[ﬁiﬁ[ﬁflfﬂ - l[_{ﬂ[ﬁfﬁ[‘<L**L:%3 FFEEy URL) o ﬁ"'“‘%&ﬁfﬁfﬁﬂ@
Hﬁbﬁj‘ﬂ URL » ™epuB e Lol ]~ Sl ﬂpbﬂ?ﬂﬁwﬁf}—g, .
BB 1 [0 | HTTP (Hypertext Transfer Protocol ) e f ll—ﬂﬁrﬂﬂ iRl
”‘HH'L IF%%“?T web server - Ji i web server ¢ [l IR IO A o
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How to Get a Web Page ? (3/3)

<HTML>
<HEAD>
<TI TLE>3%§‘7—F</T ITLE>

</HTML>

HIE?,?FLE}EIEIJ[ \ | HTML £

EE-T
¥ warw e nsysuedu tw > - -
7d oy - =~ -
L =l 3 E - / r e
3 Natiomal S “¥at-sen University |E HER i .
il T
L L} TRET [ 1 1 bid FHER AREES *gEA= ERENFERE
[English] = M= T OWE T M O FE KT P FE
REE T CEEE s
20051 205] swsm L s Ll L] -
e e : =
- 2003/ 12 A
[ Tk

gIIHIIH

FETTTTEEITIS

Web server

]’ﬁg IISIN F‘\i_ﬂl HTML (HyperText Markup Language ) 5 #{ - ’g[ oy
Tjﬁj%?é‘ L[SFTU;IFﬁEIFIJ[ FL I/ = |/L ’ ﬂ‘j‘:lfA FJZJJPTEIF[%[? ’ ; EF%E:F{ HTML F[ J#Flg*cj}[;];;ﬁf}gj
AT FLEIIFILI
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Aside : An HTML Example

///////////ﬂ

<l-— 2008/02 F—WHBEETH >
Qo mmmmmmmmmmmmeee e iG] — EUERE
<HTML> HTML ) F‘l I:l B
<HEAD>
<TITLE>ERARSERE/ NV ERBEI THE</TITLE>
< /HEAD>
<BODY>
K?Q% ’ ﬁIlIEE?U\TE A B AR 2B NEAHBRTME - Microsoft Internet Explorer _imlx|
</BODY> EEE) EEE Ry mmz@.)ﬁ::m:) \EFH) . i
</HTML> FLE-2-00 3 Aps Hpeer Tep I D-ITL.H

ABHED) ]@F:\Eﬁﬁﬂverﬁonl,htm j PBE |mn

-

AFLF » TESIME

TR v AT HTML F3%
A SRR

=

N T S
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How to Know the IP Address of Web Server ?

6 4 http://www.school.edu/ee/text.ntml e

http : // www.abc.com / product / list. html
———————— — — — —r —

EEABE EEHEEE EEREEESE

HTTP ¢ Z # application layer -3 message > 4= :

GET Zee/text_html HTTP/1.1 [W?@ip

Host: WWW-?ChOO!-edu <4 Www school.edu
User-agent: Mozilla/4.0 A% IP address?
Connection: close
Accept-language:fr

HTTP request message

’9' £ ﬁET]‘“ ,%“eﬁf}irﬁwww.school.edu.tw/ee/text.html E?*I SMERENN; [y 'F%? &

— {id HTTP request FHEL » {E53 I_H\F[ web server ( www.school.edu) >

fol 7f~ (B AT Fﬁ}EIEJ K FL [El Favp TR TR ‘Eﬁiﬁlﬁj web server =+ [Efpd ?

Fy & PRI B IR web server Y 1P address &L %) 2 | L2piAsL



Aside : IP Address

Bit Pattern 140.117. 1575\_ 1

10000001 00001010 00000111 00011110}

H H | 140.117 .*.*
W A Y

129.10.7.30

Dotted-Decimal Notation

AREY rp—ﬂlﬁﬁfﬂ%ﬁaﬁ PR EIF NS e R R A R
Pyt 150 Bt F ,@Z_ﬂ{ﬁﬁlﬁ*ﬁﬁ[ﬂ%‘*@l £| 32 bits fv IP address (IP,%: Internet
Protocol FUREH) o ikfie * ifgpfji*%irﬁﬂ_plflfﬁﬁ’%ﬁ} ficl > 1P address JLpT1= Hy
%E}% Internet Assigned Numbers Authority (IANA) 555 il o %lﬂ%'l IP addresses

i 4 I LANA 1555 1o i S HIFHE][ addresses tz, 140.117.*.*
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Analogical Solution in Human Query System

qtil

o EE =
' g g .
@ s il 2e
o

3F‘J§J 7
s - e —
fl:l 70‘5”%—"
AN i T
£ R Sl T s
B gy | - #
{id= | i
BZE | TiF

e BIEOH] BRI TP DR (I S0 g B
AR [ P (TR P SRR (BRI
I I i 3 B RS T e R ) [
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DNS (Domain Name Service) Server

Internet Protocol (TCF/IP) P& ? }@

BTHLHEE @ ITH] LUERIS S IREY 1P 80E © THI » &
= BRAE °

fEtE'| DNS [r[ ﬁB«%E'FIJ
IP address £L. %

CRRINEN RS

O EIEhHIE 1P {1k

@ ER T FEY 1P fHEE):
1P fSHE(D:
TR (U):
FEERFED):

@ £ TFIRY DNS AR AEE): /
{8H DNS fRBREAE): .. . Z

Hil DNS {EiEs5A):

[ wmx [ wa |

PR R 8= s e ' 1B DNS fRlTgds 5 [V IP address -
lﬁwr’E’rE' | DNS |’IE[ Jds (local DNS server ) Fif @*T@WFWE’IE' )
fi' 1| <] 1P address « 91 local DNS server i » F7 )R] /]

15‘,%?“ (root DNS server) - f&ix— ' I } =[] web server i~ IP address
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How DNS Works ?

2L~
Internet root DNS server

l MR B RS E EE R fErH'| DNS A
REGE: g
_

ﬁ%ﬁﬂ @ =4 local
WWW.mit.edu DNS
Flfj IP address server

1,35 —(D—0p| &

www.mit.edu

A’*,S“v; . "
f IP address = fi Mit.edu iy pNS s .,
- SeIVer i IP address =+ fi -edu [}
% DNS server
Root DNS Servers
/ , \ O'O}@S ;/{
com DNS org DNS edu DNS S o
servers servers servers =
\ DI SN . 'lfj
TLD (Top Level Domain) _ / L Hi mit.edu |
DNS server mit.edu stanford.edu DNS server

DNS servers DNS servers
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Root DNS Servers

a Verisign, Dulles, VA
¢ Cogent, Herndon, VA (also LA)
d U Maryland College Park, MD k RIPE London (also 16 other locations)

g US DoD Vienna, VA
h ARL Aberdeen, MD i Autonomica, Stockholm (plus
j Verisign, (21 locations) 28 other locations)
m WIDE Tokyo (also Seoul,
g Paris, SF)

b USC-ISI Marina del Rey, CA
| ICANN Los Angeles, CA

e NASA Mt View, CA

f Internet Software C. Palo Alto,
CA (and 36 other locations)

A ’F,\‘ "E19 | DNS fﬁqug«g | ?ﬁﬂdﬁ;ﬂpfg root DNS servers [I*J IP addresses ©
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Agenda : Transport Layer

Application Layer

Transport Layer

1
~

Network Layer

g

-

Data Link Layer

‘cjg 417_’

Physical Layer

N

TCP/IP Model
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Which Process Should Handle the Request

MSN Web Online
server game
process
process process
\— _/
Y
#igk: 140.117.157.2
HI P ~ RLFEp 2 4
§ -
<
% GET /ee/text_html HTTP/1.1

Host: www.school .edu
IEF [—;Jk,\» User-agent: Mozillas4.0 web server
ﬁ Connection: close

Accept-language:-fr

gl

HTTP request message

—~ R RIS 1 5] web server fiY IP address > fif’ '] {52 HTTP request

?*FLHF, web server o {fI 5L web server i’ HJE |1+ % processes [~ 7

web server {[Iff & i{'iﬁl’lﬁ*?*ﬂﬂ%l%ﬁ web server process fiujid ?
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The Purpose of Port Number

web service [/ port number .ﬁ server

FLEL T 80 |
Application J J j web server process
N
application Q I
S NN
application m (Dcstination port numbcr]
Data

Transport [,l'%\/ L selects the process

P} JRort IP| fport
address number  address number

193.14.26.7

Internet Data \

Internet y \

selects the server

Destination IP address]

IP address + port number ( ﬁj@_@?ﬂt} socket) f'l'] E‘Hé’g%?{u_’ HTTP request
B ELe IR HRRARES IR 1 PP (I ot

FE1 Eh process ) o
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Some Well-Known Port Numbers

q 80

Port Protocol Description
7 | Echo Echoes a received datagram back to the sender
9 | Discard Discards any datagram that is received
11 | Users Active users
13 | Daytime Returns the date and the time
17 | Quote Returns a quote of the day
19 | Chargen Returns a string of characters
20 | FTP, Data File Transter Protocol (data connection)
21 FTP, Control | File Transfer Protocol (control connection)
23 | TELNET Terminal Network
25 | SMTP Simple Mail Transfer Protocol
53 | DNS Domain Name Server
67 | BOOTP Bootstrap Protocol
79 | Finger Finger
HTTP Hypertext Transter Protocol
111 | RPC Remote Procedure Call
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HT TP Response Message

http://www.school.edu/ee/text.html e

The instructor of this course is ZTC.

Web browser

HTTP/1.1 200 OK

Connection close

Date: Thu, 06 Aug 1998 12:00:15 GMT
Server: Apache/1.3.0 (Unix)
Last-Modified: Mon, 22 Jun 1998.
Content-Length:6821

Content-Type: text/html

<HTML><BODY>

The 1nstructor of this course 1s ZTC.
</BODY></HTML>

Web server El’?[ﬂ‘[’ﬁlflfl HTTP response message
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How Can Data Reach the Right Destination %

7 FIHI

__________________________ FIE
-
S " 140.117.157.9 140.117.157.12
% 140. 112 15.36 ' |

rouiter

Internet |
Web S a
server 2 ey :
V ) E web
. 140.112.15.98  rguter 2 140.117.15:7_1 server 1

140.117.157.3 140.117. 1575

140.112.*_*
140.117.*.*

I A @;ﬁ;“ it ’F"[HI [l ’g PO = HTTP request
CIBRE RRRLH T2 2 ) b e gl L B ) (2 e
B[ SRR 2 T R B 2

_|'I'[
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The Role of Router

Internet Protocol (TCP/IP) 5

= H'L'I““B:i - FIFFER S
mi@?ﬁ%ﬁﬁ%% BETiE . SR EBR I 82 T %5 S HVESRN %g—}t router gy

gateway (3 FI%]E 31 )

wm%w  : @ & |
FiRRER ) L /
HEHRLED: =
H&nEvs DNS {8z 1HE(E 140 117. 157 8
® FERITFIHY DNS IR E): g g
& DNS fABRERD): ro Uter @
Hih DNS fRlBRaa4):
web
L_mx | mm | server

140.117. 157 1

140. 117 157.5

TE| 140,117 7 * PR puErE| ?BPA A ] 140.117.%_*
lF% [5 router o A E E*r#[{%lﬁ;iﬁ 140.117.** [rugSas

Djfﬂﬁ“ e IF;* ([ router -
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The Role of Routing Table

ETpuEy Next Hop | Hop Count
140_.112_*_* | D 1
router B 140_.115_*_.* | A, D 2
140.113_*_* 140_.117_.*.* | A 1

7 140.117.157.8

; ; rouiterA @
TN Tl
" S

N Q ° ?
140.112_.*_* : J web

router D server
ETpYEy Next Hop | Hop Count 140.117.157.5
140.113.*.* | B N L 1
140.115_*_* 140_.117.*_.*
140.115.*.* | C 1
140.117.*.* (B,C 2 routing table

Router FEEJE?[BT%’EJ routing table - ?EEE%%}?E%& CE I E PR E TRy
| =PI router ;< I FIRSEEA A o W) RRLRE
LfiEfi router = {EURLig {fif routing table LY HARL e popd 2
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How to Construct the Routing Table ? (1/2)

FIFVEY Next Hop | Hop Count FIputy Next Hop | Hop Count
140.112.*.* | D 1 140.117.*.* |A 1

140.113.*.* 140.112_.*.* | D 1

router B

router B
140.117.*_* 140.113.*.*

router A

HELLO

140.117 . *_*
router A

router D

140.112.%*.
router C

140.115.*. % router C
E Iy Next Hop | Hop Count 140.115.*.*
140.112_.*.* |D 1 .
FIpsy Next Hop | Hop Count
140.117.*.* | A 1
it routers 7 A HELLO K> [woameso s

@EEF&?%FJ routing table » £ | ‘Elflfif['%['ffjﬂ -

Fle Ipui e > 321~ Ri#r routing table -
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How to Construct the Routing Table ¢ (2/2)

Erpyudy Next Hop | Hop Count
140.117_.*.* | B 2
140.113_.*_.* | B 1

router D

140.112_*_*

E Py Next Hop | Hop Count
140.117.*.* | B, C 2
140.113.*.* | B 1
140.115.*_.* | C 1

router D

140.112_*_* \
HELLO

Erpudy Next Hop | Hop Count
140.117_*.* [ A 1
140.112_*_.* (D 1
140.113_*_*
router B
\HELLO

140.113.*_*

(

router B

router C
140.115_.*_*

HELLO

router C
140.115_.*_*

Elpusy Next Hop [ Hop Count
140.117_*_.* | A 1
140.112_*_.* | D 1

router A

140.117.*_.*

E TPy Next Hop | Hop Count
140.112_*_.* | B 2
140.113_.*_.* | B 1
140.117 .*.*
F ISy Next Hop | Hop Count
140.112_.*.* | B, C 2
140.113.*.* | B 1
140.115_*_.* | C 1
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How to Send Data in a Local Area Network

\ .............................................. :
" HTTP request  / 140.117.157.8 140.117.157.12

- C e,

140.117.157.1 S ,
\_ 140.117.157.3 140.117.157.5

140.117.*_*

router

I (MY Bl o T felaEt 140,107 %% UFHELS A N router o H1 ke
router f/[lfﬁ}lﬁg}ﬂ@[éﬁiﬁf | ?‘[ﬁj— i LAN (Eﬁiﬁﬂﬁ{ﬁﬁ% » local area network)
FEIPERS web server id 2 FrACES [ F — N (SR LAN 2 7 LAN #IBE -
SRy BRI T ) SRS R
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MAC Address for Local Communication

5 | Application layer

4 | Transport layer s (i layers OB EARYEE N IETF 4180 o — fEpihl
3 | Network layer LIS SCNE (.- DR I

2 | Detalnkyer | L sz i tayers fropsiptentsyin IEEE 49 - — 4HiL
1| Physical layer B (B AR (R R

| T TR i et MAC address % 3+ 1P >
]EZ,I L»%m};tq;ra;[a[ » SR E | address #2) 48 bits - [‘TJU?'EPIEEE 1
IETF #J7:A% address 7% &7, IP address « e H RIS - = IS

= | [P address -
SRy IEEE L & v BB VP -
2R il MAC address -

PRI Flfﬂﬁ%‘fﬂ 3—j IP address #!

3%
MAC address “} f= i ° 44/5 3 12F1/4 51



Analogical Scenario in Apartment Community

| A AL W

ky
ﬁ

) N

| )

o
*i"‘. iy
S d
EAES

it B EAE L AL38 it
AP RAN AR ER

1ELfi 1P address #iifij (= % #adit- W2 (AL router) ﬂ%ﬁ% RISEE
OB KR (ST LA B 9 BRI 281 Pt
[FIR = grp=pat (2P RL dy 2 SEATE 80 WY © e (7 o i
PEpRE T ) DR TRpRSRL AL38 Yt et l’ﬁ 3 BIFLEVDIRYERS ( ﬁ‘f?'ﬁ{‘\
MAC address) =4t » ¥ xpla B e i -
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How to Get the MAC Address ?

LAN
web
A seerver

140_.117_*_*

EI’[’ source #{! destination &t - ﬁf[ﬁjp’v LAN Eﬁ » source ff‘_'Tﬁ destination I~

TR rf}aﬁ router Fi F’%ET‘E%EJ LAN » PN 3:;35 OS ﬁ,geu routing table ;
IF*EJT[EBF' | MAC address 5% fif e » [T iﬁ’;[ _TEI SFEIBIED » SIRy0 | router ;EH*
HI @ web server i) MAC address ? lﬂﬁ\ Ty IFﬁ%J:‘F@'[[’@EI | ARP -
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ARP : Address Resolution Protocol

router L
G ARP request : ¥ *1=F - IP address kL
140.117.157.5 g3 *~ » %[ﬂlﬁér’ﬁcﬁl@ MAC address
(22

eb

server

140.117.157.3 140.117.157.5 140-117-157-8

ot

ARP reply : Z5py MAC address kL A4:6E:F4:59:83:AB

H ARP request
3 §
g

140.117.157.3 140.117.157.5 140.117.157.8
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Why We Need MAC (Medium Access Control) ?

AfrBEFZEZ > H1R+ ng@x # O LS RS

AR
= :
(2R
it P @ ELE s AL38 s .
."\::"::.:-' 7B X I’{ ST %‘}Lkif; ' CO”ISIOH

::

-
s
Q‘ .

ZSFYFROE ¢ e LANRIGE - R AR AR5 i o JE R puE
e T LAN I 8 1) IR BRI
ﬂﬂ’ﬁ‘:}lf’jﬁlﬁﬁ‘f collision o FElfi— ™ » T~ {flfiy | BIPOwt Gkl pE > YN = i -
LSER ﬂfﬁ’ﬁiﬁ%ﬁ?ﬁﬂﬁgﬁi\ HAE © MAC PV EVRRRL !l e -E Ne
AL PIMRES BT B TET  ETRER
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Ethernet/802.3 : Carrier Sense Multiple Access

ARV R B3 B2

1. R SR I p B fe’.?‘,

EJ:E_[ lﬂj?ﬁql?:iffil BESTRR .

2. FF] 0 PR e
I”’?‘*ﬁl?:ril SETVR £ I o

3. Fm v H @R -

4. SR ERRIE] collision -
E'”ﬁjﬂ%‘ =Y jamming FHEE- @Eﬁ
N .&'EI e 5 B RS fﬁ
-~ PHEIFIE ‘iﬂ?l R - 7
[Ell B fEREIE] collision [ » &3 !
= AR FE E collision » BT

B T!,’S“ﬂli%&' L jamming FHEE B507 HIEEANIESY
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Various Transmission Media

* I'[HRiE: {{/[ﬁg;fa“{gﬁo 1 SHEE
& (I RIS 8 g e s /1

B 10-25 Si7HRa9%F
CREmETREL
HEY ~ AT — S (I
FraR i ¢ oL ERA)
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http://en.wikipedia.org/wiki/Image:Fibreoptic.jpg

	投影片編號 1
	投影片編號 2
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6
	投影片編號 7
	投影片編號 8
	投影片編號 9
	投影片編號 10
	投影片編號 11
	投影片編號 12
	投影片編號 13
	投影片編號 14
	投影片編號 15
	投影片編號 16
	投影片編號 17
	投影片編號 18
	投影片編號 19
	投影片編號 20
	投影片編號 21
	投影片編號 22
	投影片編號 23
	投影片編號 24
	投影片編號 25
	投影片編號 26
	投影片編號 27
	投影片編號 28
	投影片編號 29
	投影片編號 30
	投影片編號 31
	投影片編號 32
	投影片編號 33
	投影片編號 34
	投影片編號 35
	投影片編號 36
	投影片編號 37
	投影片編號 38
	投影片編號 39
	投影片編號 40
	投影片編號 41
	投影片編號 42
	投影片編號 43
	投影片編號 44
	投影片編號 45
	投影片編號 46
	投影片編號 47
	投影片編號 48
	投影片編號 49
	投影片編號 50
	投影片編號 51

