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Truong Pai Hoc Bdch Khoa Tp.HCM

GIOI THIEU
N

@ Muc tiéu
_ Cung cap kién thirc nén tang vé 1ap trinh mang (Client/Server).

_ Nam viing céc giao thirc cap tmg dung cta cdc ing dung pho bién nhu
DNS, E-mail, FTP, HTTP.,...

— (€06 kha nang l1ap trinh trén moi truong Web nhu HTML, CSS,vWeb
scripting languages
@ Tai liéu tham khio
[1] Computer Networks, A.S. Tanenbaum, Prentice-Hall, Edition 3.
[2] Unix network programming.

[3] Winsock Programming
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Truong Pai Hoc Bdch Khoa Tp.HCM

GIOI THIEU
N

@ Chuwong trinh hoc chi tiét
_  Chuong 0: Khii quét vé mang mdy tinh, TCP/IP
— Chuwong 1: Lap trinh mang dung socket
—  Chuwong 2: Lap trinh mang v61 Java
—  Chwong 3: Cac ngbn ngtr 1ap trinh Web XHTML, CSS, XML
— Chuwong 4: DHMTL va 13p trinh Web chay ¢ client

—  Chuwong 5: Lap trinh Web chay ¢ server

_ Chuyén dé:
e [ ap trinh mang vdi cic giao thire khéc.
e XML-RPC
e SOAP — WebService
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KHAI QUAT VE MANG MAY TINH,
TCP/IP

CHUONG 0




Truong Pai Hoc Bdch Khoa Tp.HCM

GIOI THIEU
.|
e Mang may tinh dé cap dén viéc két noi nhitng mdy
tinh hoat dong ddc lap lai vd1 nhau thong qua moi
troeong truyén thong.
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VI SAO PHAI SU’ DUNG MANG MAY TINH

Chia x¢ thong tin.
Chia xé phan citng va phan mém.
HO trd va qudn 1y tip trung.
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CAC CAU HINH MANG MAY TINH

[ Computers
Calg —= <> K

Printer
(shared peripherals)
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CAC CAU HINH MAN
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MANG KHACH CHU ‘Server —based)

et i _ﬁ
Application =
Server " -
- - '.'.
File and prin =
SEPVEr
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CAC THANH PHAN CO BAN CUA MANG MAY TIiNH

e Thiét bi phan ctirng va méi truwong truyén
_ Céc mdi trwong truyen tin hiéu
_ Céc thiét bi phan cimg
_ Két noi cac méi trwong truyen lai véi nhau (Hub, Switch).
_ Piéu khién qua trinh truyén dir liéu (Switch, Router, Gateway).
_ Chay cac phan mém (may tinh ca nhan, may chi).
e Phin mém mang
~ Truyén nhan dir liéu tin ciy giita hai tién trinh, hai mdy tinh
_ Nén tang nhu PPP, Frame Relay, TCP/IP, IPX/SPX, NetBEUI.

_ Céc phan mém mang (Web Browser/ Web Server, E-mail
Client/Server,..).

Trang 10



Truong Pai Hoc Bdch Khoa Tp.HCM

MANG CUC BO VA I'NG DUNG MANG

Local-Area Network k
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MANG DIEN RONG VA ’'NG DUNG MANG

Wide-Area Network

Intemeat
j T3 Line
# Morth Campus
-l
# \est Campus e,
I T
- | e
“".H - fll" T1 L"-II: Hqun
B AL
T1 Line Pl
Sputh Campus
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PROTOCOL, LAYER, OSI MODEL
<

e Giao thiwrc (Protocol)
_ Qui tac cdc thanh phan lién lac nhau.
e Can quan tAm
_ Dinh dang hay thir ty ctia message trao doi.

- Hanh dong khi nhan message

_ fime
.ﬁ _‘Hl——______‘ N %Fr@_—p: C5-Lmoss.edu

B | =T

'ﬁ gt the time? I-EI
\\"\\‘ .il EE-‘I o ibm.cam)ndez.Hml
=
)1’1? 3.00 ¥ I%I B

index himl
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PROTOCOL, LAYER, OSI MODEL

e Lop (Layer)

Write a letter

Translate letter to
another language

Put letter into an envelope
and address it

Put letter in mailbox

Sorting at Post Office

Monitoring sorted mail
on conveyor

Letter goes on truck
for delivery
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PROTOCOL, LAYER, OSI MODEL

@ Mo hinh tham khao OSI (Open System Interconnection
Reference Model)

Application
Presentation

3
« W
« W
‘ Session Lo
3
2
1

ty

Transport

Re

Network

Data Link

Physical
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PROTOCOL, LAYER, OSI MODEL
<

e Co ché trao doi thong tin

data

; =
0000010000010000 1 0000010000010000

‘ ransmission medium J
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PROTOCOL, LAYER, OSI MODEL

e Dinh dang thong tin

Husl & HUEL B

Application

Presentation
Session

Transport
Data Link
Physical |20 1| _ [ Physical

I -
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BO GIAO THUC TCP/IP

e Khai niém
— Transmission Control Protocol/ Internet Protocol
~ Puogc phit trién boi Defense Advanced Research Projects Agency (DARPA)).
- Dua vao chuén 1983.

.

Intem et
TCF!IF
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SO SANH GIUA OSI VA TCP/IP
O

OSI TCP/IP
Application  Applications
laver Telnet FTP SMTP DNS SNMP
Presentation y —
P :
Transport layer TCP UDP
Transport (host level)

Network Internet layer |
(gateway level) ARP P

|
Network

Physical interface layer

Data link
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SO SANH GIUA OSI VA TCP/IP

Upper Layers

Lower Layers

Application Presentation Session Transport  Network
Layer 7 Layer & Layer 5 Layer 4 Layer 3
E-mail —{FOPISMTRP POP/25 1
MNewsgroups (= Usenet 532 I
Web
Applications | | HTTP 80 1 [Transmission Internet
Fils "Controd Protod Protocol
Transfer |1 FTF 20121 H| ool (TCP) Wersion B
Host | |
Sessions el 2
Directory = 1
Services [ DNS 3L
Lser Data- Internet
Metwork
Management SNMP 161/162 | gram Prolo- Protocol
—~ col (UDP) | | Version 4
File RPC
Services || 1> Mapper

Data Link Physical
Layer 2 Layer 1
RS X, CAT 1
™ ISDM
<  ADSL
SLIPIPPPP |+
- ATM
802.2 SNAP FDOI
CAT 1-5
Coaxial
Ethernet Il Cables
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TANG INTERNET TRONG TCP/IP
o0

e (Cac giao thirc
- 1P, ARP, RARP, ICMP.
e Dia chi toan cuc
_ Céc mdy tinh giao tiép voi nhau thong qua dia chi IP va tén goi nhé.
— Hay suy nghi dia chi IP nhw thong tin nha cua ban !!!!
— Piachi IP : Mdi dia chi 12 mdt cip (netid, hostid).

e R

- 32 Bits =

172 . 16 . 122 . 204

e | Bifs e— f— Dils e— f—( g e— f— il e—
1 Byte 1 Byle 1 Byle 1 Byte
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PIA CHI IP
o

e Dia chi IP (version 4)
— Pia chi IP ¢6 chiéu dai 4 bytes (32 bits)
_ Dia chi IP thuong biéu bién dang thap phan :
® XXX.XXX.XXX.XXX (X 12 s6 thap phan 0-9)
e Vidu:172.28.11.100
e Netmask
e Dia chi mang tugng trung nhu thong tin con duong, phuong, quan ... (mot vung)
e Dung mat na mang (Netmask) dé khai bdo sb bit dung cho dia chi mang.

e Vidu: 255.255.255.0 (24 bits danh cho dia chi mang, 8 bits con lai danh cho dia
chi may).

e Dia chi mdy tuong trung cho chi s6 nha (duy nhét trong 1 mang con)

32-bit Binary Number Equivalent Dotted Decimal
10000001 00110100 00000110 00000000 129.52.6.0
11000000 00000101 00110000 00000011 192.5.48.3
Q0001010 00000010 00000000 00100101 0.2.0.37
10000000 00001010 00000010 00000011 128.10.2.3
10000000 10000000 11111111 00000000 28.128.255.0
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PIA CHI IP
o

e Phan lop dia chi
—  Xa4c dinh b1 nhiing bit nhan dang (Class ID).

bits 01234 g 24 31
Class A [0| prefix | suffix |
Class B [1]0] prefix | suffix |
Class C [1]1]o] prefix ] suffix |
Class D [1|1]1]0] multicast address |
Class E [1]1|1]1] reserved for future use |

— Su tuong quan gitra 16p va kich thudc mang

Address Bitsln Maximum Number Bitsln Maximum Number Of
Class Prefix of Networks Suffix Hosts Per Network

A i 128 21 16777216
B 14 16384 16 65536
¢ 21 2097152 g 256
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PIA CHI IP
o

e Cac dia chi IP dic biét

Prefix Suffix Type Of Address Purpose
all-Os all-0s this compulter used during boolstrap
network all-0s network identifies a network

network all-is directed broadcast broadcast on specified net
all-1s al-1s limited broadcast broadcast on local nel
127 any loopback testing

e Cac vung dia chi IP danh riéng (Private Network)

10.0.0.0 -> 10.255.255.255.255
172.16.0.0 -> 172.31.255.255
192.168.0.0 -> 192.168.255.255
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PIA CHI IP

128.1.0.1 128.1.0.2 128.1.0.3 Net 128.1.0.0
| ‘ | |
- = =
Bridge =l =l
128.1.0.4 128.1.0.5
‘ ‘ Net 128.1.0.0
128.1.0.6
203.162.6.1 Router . 62g3.162.6.2 203.162.6.0
‘ 162.6.
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CAC GIAO THUC XEM XET
O

Internet Protocol (IP)

Application Internet Control
Message Protocol (ICMP)

Address Resolution

e

Reverse Address
Resolution Protocol (RARP)

Network
Interface

]
+ 05| network layer corresponds to the TCP/IP Internet layer
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INTERNET PROTOCOL
<

e Khai niém
- RFC 791
_ Giao thirc ¢ 16p 3 pho bién.
_ Giao thirc nén tang tao mang Internet.
e Chirc nang
~ Dinh nghia cau tric cdc 261 dit licu 1a don vi co s6 cho viéc truyén dir
liéu trén Internet.
_ Pinh tuyén dé chuyén cic géi dit liéu trong mang.
e Daic tinh
_ C6 kha ning phdt hién 16i trong phan header.
~ NO luc tbi da(Best-effort): khong tin cay va khong c6 két noi.
_ Phéan manh va hop nhat.
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INTERNET PROTOCOL

e Dinh dang cua IP Datagram

a 4 = 16 14 24 31
VERS |H. LEN | SERVICE TYPE TOTAL LENGTH
IDENTIFICATION _FLAGE FRAGMENT OFFSET
TIME TO LIVE TYPE HEADER CHECKSUM

SOURCE IP ADDRESS
DESTINATION IP ADDRESS
IP OPTIONS (MAY BE OMITTED) PADDING
BEGINNING OF DATA
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INTERNET PROTOCOL
<

e Dinh dang ciia IP Datagram (tiép theo)
- Version(VER): IPv4 hay IPv6.
_ Flags, Fragmentation offset : dung cho van dé phan manh.

— Time To Live.

- Protocol: Value Protocol
| ICMP
2 IGMP
6 TCP
8 EGP
17 UDP
41 IPv6
89 OSPF
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INTERNET PROTOCOL
<

e Phan manh (Fragment)

MTU (Maximum Transfer Unit)
Chiéu dai toi da cua IP Datagram
la: 65.535 Bytes.

Khi di qua cég mang cO MTU
nho hon thi can phan manh.

Khi dén dich s thuc hi¢n hop
nhat.

Protocol MTU(Bytes)
Hyperchannel 65.535
Token ring 17.914
(16Mbps)
Token ring 4.464
(4Mbps)
FDDI 4.352
Ethernet 1500
X.25 576
PPP 296
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INTERNET PROTOCOL
.

e Vidu vé phian manh déi voi Ethernet

1. fragment

2 fragment

Original IP packet
04 05 00 2000
1 1 1 O[O0 0 0
05 06 checksum

128.82.24.12

1921225

Data
1980 byte

04 05 00 1500 04 05 00 520
1 1 1 1{0 0 0 1 1 1 00 O O
05 06 checksum 05 06 checksum
12882 24 12 128822412
192 122 5 19212215
Data Data
148‘{] b}"tE‘ "‘_"ﬂ'n I'Il‘i."TF"

Trang 31



Truong Dai Hoc Bdch Khoa Tp.HCM

INTERNET CONTROL MESSAGE PROTOCOL
<

e Khai niém
~ Goi c4c thong bdo 10i va cdc thong bdo diéu khién.
- C4c loai sau dugc dung dé dinh nghia thong di¢p:

Destination Unreachable Time to Live Exceeded

Parameter Problem Source Quench

Redirect
Echo Echo reply
Timestamp Timestamp Reply

Information Request

Information Reply

Address Request

Address Reply
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ADDRESS RESOLUTION PROTOCOL
<

e Khai niém
— Phan giai hay anh xa tur dia chi IP thanh dia chi MAC.

-~
o —

L 4 -I-vheard that-

[ Ineedthe ) L
~ Ethernet address \ f b::adqast. TIElfrt‘ is r:te.
. of1721632 | \_fierelsmy Sthemet

address

| |P:172.16.3.2= 777

IP: 172.16.3.2 = <
Ethernet: 0800.0200.1111

# Map |IP = Ethemnet
+ Local ARP

_  Co ché hoat dong.
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ADDRESS RESOLUTION PROTOCOL

e Vidu cung subnet
st Stevens Host Cerf

Ho

172.16.10.10
255.255.255.0
MAC 00-0C-04-17-91-CC

Source

172.16.10.25
255.255.255.0
MAC 00-0C-04-38-44-AA

Destination
| 172.16.10.0/24 |
Router A
. . N Ethernet 0
Host Stevens ¢ diachi 1P 1a 172.16.10.10 172.16.10.1

mudn goi IP packet dén Host Cerf ¢ dia
chi IP1a 172.16.10.25.

255.255.255.0
MAC 03-0D-17-8A-F1-32
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ADDRESS RESOLUTION PROTOCOL
.

e Vi du cing subnet (tiép theo)

Destination MAC Address???

ARP Table
IP Address MAC Address
172.16.10.3 00-0C-04-32-14-A1
172.16.10.19 00-0C-14-02-00-19
172.16.10.33 00-0C-A6-19-46-C1

Host Stevens Host Cerf
172.16.10.10 172.16.10.25
255.255.255.0 255.255.255.0
MAC 00-0C-04-17-91-CC MAC 00-0C-04-38-44-AA
Source Destination
~ ~
e I o
| 172.16.10.0/24 |
Router A
Ethenet 0
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ADDRESS RESOLUTION PROTOCOL

e Vi du cing subnet (tiép theo)
- ARP Request tur host Stevens ¢ dia chi IP 172.16.10.10
“Hey everyone! I have this IP Address, 172.28.10.25, and I need the device
this belongs to, to send me their MAC address.”

ARP Request from 172.16.10.10

Ethernet Header Ethernet Data — 28 byte ARP request/reply
Ethernet Ethernet | Fram | ARP Sender’s Sender’s Target's Target's
Destinatio | Source | e header | Ethernet IP Address Ethernet IP Address
n Address | Address | Type S, li.e. Address Address
(MAC) (MAC) op field | (MAC) (MAC)
FF-FF- 00-0C- | 0x806 | op=1 | 00-0C- 172.16.10.10 172.16.10.25
FF-FF- 04-17- 04-17-
FF-FF 91-CC 91-CC
op field — ARP request = 1
ARP reply =2
RARP request = 3
RARP reply = 4
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ADDRESS RESOLUTION PROTOCOL
.

e Vi du cung subnet (tiép theo)
- ARP Reply tur Cerf ¢ dia chi IP 172.16.10.25

“Hey sender of ARP Request! Here 1s my MAC address
that you wanted for that IP address.”

_ARP Reply from 172.16.10.25

Ethernet Header Ethernet Data — 28 byte ARP request/reply
Ethernet Ethernet | Fram | ARP Sender’s Sender’s Target’s Target’s
Destinatio | Source | e header | Ethernet IP Address Ethernet IP Address
n Address | Address | Type S, li.e. Address Address
(MAC) (MAC) op field | (MAC) (MAC)
00-0C- 00-0C- | Ox806 | op=2 | 00-0C- 172.16.10.25 | 00-0C- 172.16.10.10
04-17- 04-38- 04-38- 04-17-
91-CC 44-AA 44-AA 91-CC
Here it is!
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ADDRESS RESOLUTION PROTOCOL
.

e Vi du cing subnet (tiép theo)
- Host Stevens nhan dugc ARP Reply va dua dia chi IP, va dia chi MAC cua
Host Cerf vao bang ARP cua né.
_ Host Stevens bay gio da c6 tat ca cdc thong tin can thiét dé déng géi IP
packet vao Ethernet frame va goi frame nay truc ti€ép dén Host Cerf.

Ethernet Frame

Ethernet Header IP Datagram from abowve Ethern
et
Trailer

MAC MAC Other | IP IP Original IP Final Data | FCS

Destination | Source Address | Heade | Header | Source Destination

Address r Info Address Address

Info

00-0C- 00-0C-

04.38. 0417, 172.17.10.10 | 172.16.10.25

44-AA 91-CC
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ADDRESS RESOLUTION PROTOCOL
.

e Vi du khac subnet

Host Perlman

o 172.16.20.12
172.16.10.10 ovs 285 2580
255.255.255.0 .255.255.

MAC 00-0C-04-17-91-CC MAC 00-0C-22-A3-14-01

Source Destination
~ — ~\
- I | o= | ° ]
|172.16.10.0/24| N— I 172.16.20.0/24
Router A
Ethernet 0
172.16.10.1
055.255.255.0

MAC 03-0D-17-8A-F1-32

Host Stevens ¢ dia chi IP 12 172.16.10.10 muon goi mot IP packet dén
Host Perlman & dia chi IP 1a 172.16.20.12
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ADDRESS RESOLUTION PROTOCOL
.

e Vi du khéc subnet (tiép theo)

Default Gateway's (the router's)
MAC Address???

ARP Table
IP Address MAC Address
172.16.10.3 00-0C-04-32-14-A1
172.16.10.19 00-0C-14-02-00-19
172.16.10.33 00-0C-A6-19-46-C1
Host Stevens '{'?;2 I;ezrlom1a2n
;gg;gg 2'51500 255.255 2550
MAC 00_00_04_1 7_91 _CC MAC 00'00'22'A3'1 4'01
Source Destination
~ =~
< | | === | ]
| 172.16.10.0/24 | | 172.16.20.0/24
Router A
Ethernet 0
172.16.10.1
255.255.255.0

MAC 03-0D-17-8A-F1-32
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ADDRESS RESOLUTION PROTOCOL

e Vi du khéc subnet (tiép theo)
- ARP Request tur host Stevens ¢ dia chi IP 172.16.10.10

“Hey everyone! I have this IP Address, 172.16.10.1, and I need the device
this belongs to, to send me their MAC address.”

_ARP Request from 172.16.10.10

Ethernet Header Ethernet Data — 28 byte ARP request/reply
Ethernet Ethernet | Fram | ARP Sender’s Sender’s Target’s Target's
Destinatio | Source | e header | Ethernet IP Address Ethernet IP Address
n Address | Address | Type s, i.e. Address Address
(MAC) (MAC) op field [ (MAC) (MAC)
FF-FF- 00-0C- [ Ox806 [ op=1 | 00-0C- 172.16.10.10 172.16.10.1
FF-FF- 04-17- 04-17-
FF-FF 91-CC 91-CC
op field — ARP request = 1

ARP reply =2

RARP request = 3

RARP reply = 4
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ADDRESS RESOLUTION PROTOCOL
.

e Vi du khac subnet (tiép theo)
- ARP Reply tr Router A ¢ dia chi IP 172.16.10.1

“Hey sender of ARP Request! Here is my MAC address that you
wanted for that IP address.”

_ARP Reply from 172.16.10.1

Ethernet Header Ethernet Data — 28 byte ARP request/reply

Ethernet Ethernet | Fram | ARP Sender’s Sender’s Target’s Target's
Destinatio | Source | e header | Ethernet IP Address Ethernet IP Address

n Address | Address | Type s, i.e. Address Address

(MAC) (MAC) op field | (MAC) (MAC)

00-0C- 03-0D- | 0x806 | op=2 | 03-0D- 172.16.10.1 00-0C- 172.16.10.10
04-17- 17-8A- 17-8A- 04-17-

91-CC F1-32 F1-32 91-CC

~

Here it is!
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ADDRESS RESOLUTION PROTOCOL
.

e Vi du khac subnet (tiép theo)
- Host Stevens nhan dugc ARP Reply va dua dia chi IP, dia chi MAC cua
Host Cerf vao bang ARP cua né.

_ Host Stevens bay gio da c6 tat ca cdc thong tin can thiét dé déng géi IP
packet vao Ethernet frame va goi frame nay dén Router A.

Ethernet Frame

Ethernet Header IP Datagram from above Ethern
et
Trailer

MAC MAC Other | IP IP Original IP Final Data | FCS

Destination | Source Address | Heade | Header | Source Destination

Address r Info Address Address

Info

03-0D- 00-0C-

17-8A 0417, 172.17.10.10 | 172.16.10.1

F1-32 91-CC
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A‘?

Y L

H

End System Intermediate System End System
Transport [ ® Transport
Mebwirk [ P hlebwirk | Hebwork [ P hebwirk
DiataLirk [& 7 W [atalivk DiataLirk [ 7 ® Datalirk
Pleysical (=8 L W P lpsical Plysical [ L P Plrsical
Packet
is roed

Feerdo-Feer

/

/

armpndrication

Feerto-Feer
 arnrnuricakion

e Cung cap viec van chuyeén dur li€u trong sudt gitra cac
h¢ thong dau cudi (end systems).
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TANG VAN CHUYEN TRONG TCP/IP
]

Application Transmission Control
Protocol (TCP
e

User Datagram
Network
Interface
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TCP (Transmission Control Protocol)
S

e Mot giao thitc pho bién & tang van chuyén
~ Puogc chuan ho4 trén RFC 793

e Cac dic diém chinh
- Tin cay.
_ Huédng két n6i (Connection oriented).
_ Hoat dong hai chiéu dong thoi.
— Phan manh thong di€p va rap lai ¢ dich.
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Pia chi @ng dung
]

Web Streaming

® Khﬁng thé dflng dla chi IP. Browser Audio/Video TELNET

e Khong thé stir dung cic chi Applicaton Address?
sO trén hé diéu hanh: ot

e Phai 1am viéc trén tat ca
cac h¢ thong may tinh.

IP Software
140.192.625

— Process ID |

Ethernet Driver J
~ Task number Software

~ Job name = S0l

Ethernet MAC Address
0000-33-45-99-A3
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Pia chi &ng dung
]

e Chi so port
X. , Source |Destination
—- Moi trng dung dugc gan Port Port
mot chi sO nguyén.

e -

e Mo hinh Client-Server. (¢ = (Dost. Port=23 )
AN A 17 Telnet Z ) " Send packets to my |
- Server: Ludn dung m¢ chi _’j. . Telnet application |
so port da biét (well-known
port)

_ Client: Lay chi so port chua
dung tr hé thong.

L 1028 | 23 I
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Pia chi ¥ng dung
T

e Chi so port va cac dich vu

s | F| T |S |D|T|S
SS{T|E|M|N | F|N
s PIL|T |S|T M
N| P P| P
E
Port T
Numbers—s

Transport
Layer
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Pia chi &ng dung

e Chi so cac port chuan

File Edit Setup Control “Window Help
ffident "ECH#dservices 1.9 93,8918 SMI" 7% SUrd4.8 1.8 */ A
#t Metwork services. Internet style
cpmux 1stcp
echo ?rtcp
echo Zrudp
dizcard ?-tcp gink null
dizcard 2/udp sink null
mustat 11/tcp users
daytime 13/tcp
daytine 13 udp
etatat 15-tcp
hargen 12/tcp ttytst source
hargen 17 -udp ttytst source
ftp—data 28/tcp
Ftp 21/tcp
elnet 23/tcp
emtp 25/tcp mail
ime 3?/tcp timserver
ime 3% udp timserver
ame 42 Audp nameserver
hois 43/tcp nicname # uzwally to sri-nic
domain L3 udp
domain L3rtcp
hostnames 181/tcp hoztname # wzuwally to spri-nic
lEunrpe 111./udp rpchind
lEunrpc 111/tcp rpchind
ident 113/tecp auth tap
Mt Host specific functions
ftp 69 udp j
—More——C(33x> x

_ Xem tap tin /etc/services trén cdc hé thong UNIX va
\winnt\system32\drivers\etc\services tréen Windows NT
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TCP (Transmission Control Protocol)

]
e Dinh dang cua TCP Segment

0 ‘ 10 16 24 31
SOURCE PORT DESTINATION PORT
SEQUENCE NUMBER
ACKNOWLEDGEMENT NUMBER
HLEN |RESERVED|CODE BITS WINDOW
CHECHKSUM URGENT POINTER
OPTIONS (IF ANY) PADDING
DATA

Trang 51



Truong Dai Hoc Bdch Khoa Tp.HCM

UDP (User Datagram Protocol)

.|

e Duoc chuan ho4 trén RFC 768

e Ciac diic diém chinh:
- Giao thuc khong két nbi (Connectionless protocol)
_ Phan phoi théng diép khong tin cdy nhung best effort
~ C6 kha ning phat hién 16i (trudng checksum)
_ Khéng diéu khién dong (khdng window)
_ Khong diéu khién 16i (khéng ACK)
_ Cung cap dia chi tmg dung (chi s6 port)
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UDP (User Datagram Protocol)

.|
e Dinh dang thong di¢p UDP

) 15 16 31
| B IE SOuUrce port, | B-DIE deskiralicon oot 2
16-RIE LIDP length 1E-Bit UDP checksum bytes

r cdaka (F any) -
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ffng dung mang

e (Cac uirng dung dang Client — Server.
e Cac ung dung FTP, WWW, E-mail.

N
o o

Q
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Hé thong tén mién (DNS)
e
e Khai niém

_ Anh xa tén go1 nh¢d thanh dia chi IP va nguoc lai.

192.31.7.130 CISCO.COM
204.71.177.35 YAHOO.COM
152.163.210.7 AOL.COM

198.150.15.234 MAT-MADISON.COM

207.46.131.15 MICROSOFT.COM

192.233.80.9 NOVELL.COM
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Hé thong tén mién (DNS)
e

e DNS Name Space:

|*' Generic *‘ ‘*'— Countries ——*
int com edu gov mil org net ip us ni
I /\ /\ /\
sun yale acm ieee ac co oce vu
| /N /\ | |
eng Cs eng jack il keio  nec CS
| /\
alii linda cs csl flits  fluit
robot pc24
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Hé thong thu tin dién tu (E-mail)
S —
e Khai niém
_ Hé thong Email hién nay 13 hé thong email cua ARPANET duoc xiy

dung nam 1982 dva trén RFC 821 (Transmission protocol) va RFC
822 (message format).

e (Cau tric va dich vu

~ User agent
— Message transfer agent
SMTP SMTP
g g Message g
Message User Agent
User Agent SMTP g
g . Transfer Agent, Transfer Agent<
SMTP
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Hé thong thu tin dién t& (E-mail)
S

e Chuyén message
_ Trén Internet, email dugc chuyén bang cach mdy ngudn thiét 1ap mot
cau no1 TCP qua port 25 cua may dich. Chuong trinh dugc chay trén
port nay la SMTP (Simple Mail Transfer Protocol)
_ N6 sé& lang nghe tai port 25 va cho phép thiét 1ap cac cau ndi dé tir d6
doc cac message va chuyén dén cac dia chi tuong trng.

e Nhan message tir mail server déen mail client

_ Trén Internet, email dugc nhan bang cdch mady nguodn thiét 1ap mot cau
n6i TCP qua port 110 cia mdy mail server. Chuong trinh dugc chay
trén port nay la POP3 (Post Office Protocol Ver 3)

N6 s& lang nghe tai port 110 va cho phép thiét 1ap céc cau ndi dé tir d6
doc céc message va chuyén dén cic mail client.

- POP2 & IMAP
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Hé thong thu tin
dién tu (E-mail)

0O 0000000000000000000000000000 O O

e SMTP

S: 220 xyz.com SMTP service ready
HELO abcd.com
S: 250 xyz.com says hello to abcd.com
MAIL FROM: <elinor@abcd.com>
S: 250 sender ok
RCPT TO: <carolyn@xyz.com>
S: 250 recipient ok
DATA
S: 354 Send mail; end with "." on a line by itself

: From: elinor@abcd.com
: To: carolyn@xyz.com

MIME-Version: 1.0

: Message-ld: <0704760941.AA00747 @abcd.com>
: Content-Type: multipart/alternative; boundary=qwertyuiopasdfghjklzxcvbnm

Subject: Earth orbits sun integral number of times

: This is the preamble. The user agent ignores it. Have a nice day.

: --qwertyuiopasdfghjklzxcvbnm
: Content-Type: text/enriched

: Happy birthday to you
: Happy birthday to you
: Happy birthday dear <bold> Carolyn </bold>
: Happy birthday to you

: --qwertyuiopasdfghjklzxcvbnm
: Content-Type: message/external-body;

access-type="anon-ftp";
site="bicycle.abcd.com";
directory="pub";
name="birthday.snd"

: content-type: audio/basic
: content-transfer-encoding: base64
: --qwertyuiopasdfghjklzxcvbnm

S: 250 message accepted

QUIT

S: 221 xyz.com closing connection
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Hé thong thu tin dién t& (E-mail)
I

e Phéan phoi thu

(@)

(b)

Sending
host

Sending
host

SMTP Internet Message User
transfer / agent
agent 1
//
Permanent Mailbox~ Receiving
connection host
SMTP Internet Message POP3 User
transfer - P agent\
agent 2 server X
| v
Mailbox/ ISP's Dial-up User's
machine connection PC
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Hé thong thu tin dién t& (E-mail)
I

e Nhin thu bing POP3

S: +OK POP3 server ready
C: USER carolyn

S: +OK
C: PASS vegetables

S: +OK login successful

C: LIST

S: 12505

S: 214302

S: 38122

S:.
C: RETR 1

S: (sends message 1)
C: DELE 1
C:RETR 2

S: (sends message 2)
C: DELE 2
C:RETR 3

S: (sends message 3)
C: DELE 3
C: QUIT

S: +OK POP3 server disconnecting
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Hé thong thu tin dién t& (E-mail)
I

e POP3 & IMAP

Feature POP3 IMAP
Where is protocol defined? RFC 1939 | RFC 2060
Which TCP port is used? 110 143
Where is e-mail stored? User's PC | Server
Where is e-mail read? Off-line On-line
Connect time required? Little Much
Use of server resources? Minimal Extensive
Multiple mailboxes? No Yes
Who backs up mailboxes? User ISP
Good for mobile users? No Yes
User control over downloading? | Little Great
Partial message downloads? No Yes
Are disk quotas a problem? No Could be in time
Simple to implement? Yes No
Widespread support? Yes Growing
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World Wide Web

e MO hinh

Server Server
Client abcd.com Xyz.com
Current page
displayed by
browser e i
weap| || Hyperlink it
Browser Nt [~ 10 XyzZ.CoM ™, 111y |
program ) B
| |
[ Disk J| > web _Disk J . Web
Server Server
TCP connection
\. J

The Internet
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World Wide Web
.|
e Mo hinh
~ WWW la mot hé thong c6 cau tric dé truy cip cdc vin ban
duoc dat khap noi trén hang ngan cai may tinh trén toan
the gioi.
e Server :
_ Web Server : lang nghe tai port TCP 80
~ Giao thtre st dung : HTTP (HyperText Transfer Protocol)
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World Wide Web

e Server Side & Client Side

Browser Server Browser Server
User / | User / |
r/ 1 :<—J>‘ 2 ' / 1 !
HOT =0Ji[e
A 3 @ =
(a) PHP m/odule JavaSoript/ (b)
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World Wide Web

e Server Side & Client Side

Client machine Server machine
XSL
interpreter ™ J Browser S Server
i VS |
interpreter
¥ ]
HTML_+—\ L[]
interpreter
/ \
JavaScript  Plug-in
interpreter
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World Wide Web

]
e Cac phuwong thirc cia HTTP

Method Description
GET Request to read a Web page
HEAD Request to read a Web page’s header
PUT Request to store a Web page
POST Append to a named resource (e.g., a Web page)
DELETE Remove the Web page
TRACE Echo the incoming request
CONNECT | Reserved for future use
OPTIONS Query certain options
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World Wide Web
/0]

e Vidu

Trying 4.17.168.6...

Connected to www.ietf.org.

Escape character is ']'.

HTTP/1.1 200 OK

Date: Wed, 08 May 2002 22:54:22 GMT

Server: Apache/1.3.20 (Unix) mod_ssl/2.8.4 OpenSSL/0.9.5a
Last-Modified: Mon, 11 Sep 2000 13:56:29 GMT
ETag: "2a79d-c8b-39bce48d"

Accept-Ranges: bytes

Content-Length: 3211

Content-Type: text/html

X-Pad: avoid browser bug

<html>
<head=>
<title>IETF RFC Page</title>

<script language="javascript">

function url() {

var x = document.form1.number.value

if (x.length == 1) {x ="000" + x}

if (x.length == 2) {x = "00" + x }

if (x.length == 3) {x="0"+ x}
document.formi.action = "“/rfc/rfc" + x + ".txt"
document.form1.submit

}

</script>

</head>
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TONG KET

e Khai quat vé mang may tinh
— Khai niém
~ Cau hinh
—- Cac thanh phﬁn co ban
e Mo hinh OSI
— Protocol
- Layer
—- OSI Model
e B0 giao thurc TCP/IP
- IP
- TCP, UDP
- DNS, SMTP, POP3, HTTP
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