Chuong 4. Lop Van tdi (Transport layer)
Muc tiéu

«* Nhan dién duoc
» Pic diém, chic nang diéu khién cua 16p vén tai
= Céc chirc ning duoc trién khai trong giao thirc TCP
= Cé4c churc ning dugc trién khai trong giao thirc UDP

= Co ché ghép phién truyén thong qua tham s SAPs trong
mo hinh OSI va qua port number trong mé hinh TCP/IP

= Nim rd céc tinh ning diéu khién trong truyén c6 két ndi ctia
TCP

% Nam rd céc tinh nang diéu khién trong truyén khdng két ndi
cua UDP

% Co ché da hop trong TCP; UDP qua SOCKET

Chuwong 4. Lép Van tii (Transport layer)
Noi dung

1. Pic diém va nhiém vu va cac chuc nang diéu khién
= Kiéu két ndi
= Pam bdo do tin cay
* Chuc nang da hop vo1 SAPs

2. TCP
= Three way handshake o
» Dicu khién luong & Dicukhién 161
* Pa hop véi port number

3. UDP
= Phat hién 16i
* Pa hop véi port number
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Lép Transport trong mo hinh OSI

Application

Presentation

Session -L&p diéu khién truyén thong gitra 2 dau cudi End to End
bo qua cac hé thong xu 1y trung gian.

Transport

b4
™A

Network —Dét}l bao kha nang da hop dir liéu cho cac phién
truyén thong (sessions).

- Sir dung diém truy cap dich vu (SAPS) thuc hién
Data link cac chue nang xu 1y dir liéu.

Physical

Dac diém va chuc nang diéu khién

s Dac diém:

O Diéu khién truyén thong giira 2 dau cudi, bo qua cac hé
thong xur ly trung gian (néu co)

+ End to End
% Chirc nang diéu khién truyén:

O Do tin cdy trong qua trinh truyén tai cac goi dit liéu giira
cac ing dung khac nhau thong cac h¢ thong truyén thong
cung kién trac phan 16p.

O Kha ning da hop cac phién truyén trong cling hé thong
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Diéu khién két noi

¢ Céac chuc nang diéu khién két noi:

= Kiéu truyén co két noi:

Thiét 1ap két nbi véi thong tin nhan dién két ndi

Truyén goi tuan ty.

Nhan dién sb tudn tu goi truyén dau tién trong giai doan trao
doi dir liéu.

Nhan dién sb tudn tu goi truyén dau tién va cudi cing trudce
khi ket thtic phién truyén.

Giao thuc lién quan trong mé hinh TCP/IP: TCP

= Kiéu truyén khong két ndi khong dam bao do tin cay:

Giao thuc lién quan trong md hinh TCP/IP: UDP

Rl

Piéu khién vé d6 tin cay (Reliability)

% Trong truyén c6 két ndi, ludng goi duoc truyén tudn ty cho
phép diéu khién ludng va diéu khién 13i: dam bao do tin cdy
(TCP)

Q Diéu khién ludng
O Diéukhién 15i

< Nguoc lai, truyén khong thiét 1ap két ndi, ludng cac goi dugc

truyén tudn ty cho phép diéu khién ludng va diéu khién 15i:

dam bao do tin cay.
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% Cong tiép nhan phién truyén:
QO SAPs (service access points) trong mé hinh OSI
U Port number/ TCP/IP model
O minh hoa vé thong tin mé ta phién truyén:
+Src- session-1D
+Src-portNumber
+Dest- sesion-1D
+Dest-portNumber

+* Vi du: dich vu web mé céng 80 dé nhén cac phién truy cap tir cac
web-clients (web browser)

Pic¢u khién vé da hop phién truyén (Multiplexing)

Piém truy cap dich vu- SAPs
n+1 n+1
n n
B . b | W |
N N e . N
S . O
SAP-i | |SAP-i+1 ZI SAP-jH1
2 2
1 1
\ - ~
SAP-t/ Sess-Z Receiver Y
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Application

TCP | UDP

IP

IP Addresses

Access Network

MAC Addresses

Kién tric va b giao thirc TCP/IP

VOIP DHCP
FTP [|HTTP||SMTP SIp DNS BOOtP
(]
=
[0} 21)(80425)5060) (53
0 any) (53)68
> )
5 TCP UDP
L
o >

% TCP :Thiét 1ap két ndi ->truyén tin cay

~ % UDP: Truyén nhanh, khong thiét 1ap két ni.

YOUR LAN | | OTHER LANS LINKS TO INTERNET

Ethernet and WAN I?Al‘?)I-SuLp
Wifi-802.11 Site to site .
Leased-line

Giao thire TCP va UDP

% Dic diém va tiéu chi thiét ké caa TCP va UDP
+* Hoat dong dac trung ciia TCP
O Co ché bit tay 3 budc (Three way handshake)
O Co ché trao d6i dir lidu tin cay
= Piéu khién ludng
= Dicukhién 16i
= Ung dung trong dich vu truyén thong
¢ Hoat dong dac trung ciia UDP
= Ung dung trong dich vu truyén thong
% Da hop voi Port number/Socket.
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Pic diém va tiéu chi thiét ké
% Pic diém:
Q TCP va UDP la giao thirc duoc thiét ké phuc vu 16p
Transport dé di€u khién truyén thong gitra 2 dau cudi.
+ End to End
% Tiéu chi thiét ké:
O Cho phép ghép céc phién truyén thong qua cac cong ting
dung (ports).
QTCP: dam bao d¢ tin cdy cao nhat cho ludng cac doan di
liéu (segments)
0O UDP dam bao d6 tré thap nhat va hoat dong diéu khién
truyén don gian nhat.

TCP, UDP va 16p ké dudi IP

% IP: hoat dong khong két ndi-> dé bi mét goi
Q IP routing, fragmentation, error detection...
< UDP: diéu khién truyén End to End va don gian - used for
multiplexing/demultiplexing, error detection
< TCP: dam bao do tin cdy cudi ciing trong diéu khién truyén thong
-> multiplexing/demultiplexing, flow and congestion control

Sender Receiver
Application Application
[TCPIUDR] data | TcP| UDP TcP| UDP [TCPIUDR] data |
BN TCP/UDP] data | IP IP BN TCP/UDP | data_|
i 1 1 1 1 1
1 |—‘ 1
i a4 i, a4
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Transmission Control Protocol (TCP) (1/2)

TCP Telephone Call

+ Phai thiét 1ap két ndi truge % Phai quay sb dé thiét lap
khi truyén luong Pkts tuan cudc goi trude khi dam
tur. thoai.

+¢* Phan phat cac Pkts bao % Trao d6i dam thoai bao
dam do tin cay dam do tin cay

< Phén phat cac Pkts theo « Trao d6i dam thoai bdo
ludng theo thur tu Pkts dam cau trudc, cau sau

<+ Chi dinh rpéi socket cho % Chi dinh mdi kénh tmyén
mot két noi cho mot cuoc dam thoai

Transmission Control Protocol (TCP) (2/2)

% TCP cung céap co ché diéu khién truyén thong tin cdy giira cac ing
dung nguoi.
% Céc dic diém:
U Connection-oriented va end-to-end vai Three-Way Handshake
Q Piéu khién ludng bang cira sb trugt “sliding windows” va sir
dung sb tuan tu “sequence numbers” va “acknowledgments”,
O Co ché diéu khién 15i véi ARQ- Go back N va co ché phuc hoi
16i sir dung Time-out (Error Recovery)

O Cung cép da hop phién cho mdi loai tng dung théng qua port
(port number)
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Dinh dang doan dix lieu TCP

Ethernet Hdr - 20 bytes | IP Header - 20 bytes | TCP Header - 20 bytes | App. Hdr
(little-endian) (big-endian) (big-endian) & Data
Bit: 0 4 10 16 31

Source Port Destination Port

2 Sequence Number
E
- Acknowledgement Number
a
: uv[a[e[r]sTF
Data Reserved [Rr|c|s[s]v]1 Window
offset * Gl H|T|N|N
Checksum Urgent Pointer

Options + Padding

* Length of TCP Header in bytes /4 TCP Flags: UAPRSF

15

Three-way handshake
Establishment

% Thong tin diéu khién két nbi:
O Str dung goi thiét 1ap két néi SYN chira sd thu tu (Seq)
+Seq: s6 thu tu cua doan dit liéu dau tién duoc gdi khi bat
dau giai doan trao doi dir li¢u (Data transfer)
» Out-First-SN; In-First-SN;
O Str dung xac nhan ACK cung s thir tu (Seq) vira nhan duoc.
< Théng tin diéu khién str dung trong giai doan Data transfer:
QWS: windows size
UMSS: Maximum segment size
+ Block of memory-> new connection:
QO Chira cac thong sb diéu khién
QO Chira cac doan dit liéu truyén va nhan
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duoc.

dau cuodi A

cudi B

Three-way handshake

Release

% Thong tin diéu khién két ndi:
O Str dung FIN véi s6 tht tu (Seq)
O Str dung x4c nhian ACK cing sé thir ty (Seq) vira nhan

O Out-Last-SN: s thir tu doan dir liéu cudi cung vira dugc
g1 di trong giai doan trao doi dir 1iéu (Data transfer) cta

O In-Last-SN: s6 thir tw doan dit liéu cudi cung vura dugc goi
di trong giai doan trao doi dir liéu (Data transfer) ctia dau

Diéu khién két noi TCP
Three-way handshake

In-Firs-SN=X
Out-First-SN=Y

In-Last-SN=N

Out-Last-SN=M

Sender A Receiver B
Out-Firs-SN=X SYN/ Seq=X
In-First-SN=Y
SYN/ Seq=y /Ack=X
Connection Phase <«
Ack=Y
Data Transfer Phase 4 7
In-Last-SN=M s
Disconnection Phase
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Picu khién trao doi dir liéu
bicu khién ludng
% Sb tht tu (sequence number) dugc chi dinh cho thir tu byte dir li¢u
truyén (khong phai thir tw goi truyén)
Q Co ché diéu khién (Sliding window)

Q Kich thudc cira s6 truyén c6 thé thay dbi (Dynamically
window size)

0 S6 th tu byte goi di: Sequence number

O S6 tht tu x4c nhan kha nang tiép nhan dir liéu: Acknowledge
number

0 Kha ning phat goi: tiry thudc vao gid tri (c6 thé thay d6i ) cua
Window size bén dau nhan

4+ Bufer phat: s6 goi duge dua vao dé phat tuan tu Ns->Nsy,
£ NSya= WS+ACK-num-1

Diéu khién 16i (ARQ- Go back N)

% Str dung co ché ARQ- Goback N:
U Bén thu phat hién 1 trong cac truong hop sau:

4+ phét hién mat goi tai dau thu (so sanh Vr va Ns hay SN/
TCP)
+phat hién sai checksum
QBén phét sé truyén lai ké tir gbi c6 thir ty dwoc chi rd N
% Str dung co ché ty dong truyén tai Time-out Recovery
QTCP ciia bén dau phat s& duy tri dong hd dinh gio (Timer) cho
moi két noi.
4+ Thong s6 Time-out: thoi gian chd 16n nhit dé nhan thong tin
xac nhan tir dau thu (RCV)

QHét thoi gian cho Time-out, bén phat s€ tuw dong truyén lai theo
co ché diéu khién ARQ duogc stir dung.
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Automatic Retransmission/ Time-out (RTO)

U Gia tri Time-out (Retransmission Timeout (RTO) value.)
+Néu qua 16n : ¢6 kha niang anh huong dén do tré truyén thong

+Néu qua nho: c6 kha nang anh huong dén hiéu suét truyén
thong

+1L¢ thudc do tré cia mang truyén thong (RTT: Round Trip
Time)

+Thuat toan Karn
UHoat dong ctia Timer:
+ Khoi dong khi truyén xong doan dir liéu cudi cing trong
buffer phét.
4+ Ngung hoat dong mdi khi nhan duoc mot xac nhan méi tir bén
dau thu (RCV)

TCP va Ung dung trong dich vu truyén thong

% Cac ung dung cho nguoi dung:
QTruyén mot luong 16n dit liéu (bulk data transfer)
+FTP, Mail, Web..

QTrao ddi dit liéu c6 tinh tuong tac (interactive data
transfer):

+Chat, telnet, rlogin...
% Cac mg dung cho ha tang mang:

O DNS: (Zone Transfer) trao d6i thong tin tén mién va dia
chi IP gitta cdc may chu tén mién (Name server)

UDCE/RPC: quan tri trong moéi truong tinh toan phan tan cta
Windows OS.
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User Datagram Protocol (UDP) (1/2)

UDP Postal Mail
% M& mot socket dé goi Pkt % Lap mailbox dé goi thu

% Truyén khong dam bao tin % Goi thu thong thuong, khong
cay. bao dam ©

+ Pkts khong goi theo thir ty % Cac 14 thu goi khong theo

% Cac Pkts dugc truyén thong thr te

khong 1¢ thudc vao nhau. % Céac la thu duogc goi mot

\ ach doc lap.
% Truyén thong phai chi dinh AR
dia chi dich. +¢ Phai chi dlnh dla chi cho 14

thu moi khi géi di.

User Datagram Protocol (UDP) (2/2)

% UDP truyén dir liéu khong tin cay giira cac host.
¢ Pac tinh:
U Hoat dong End-to-End
U Connectionless:
4+ Khong tin cdy, khong kiém tra thong diép phan phat.
4+ Khong “‘acknowledgements”.
» Khong diéu khién ludng (no window)
» Chi phat hién 16i ma khong diéu khién 16
4+ Cung cip da hop phién cho mdi loai ing dung théng
qua port (port number)
% Tuy chon kiém tra 15i (checksum field)
+» Khong phan manh va tai hop.
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UDP Header format

h

Destination | Length / Check

* Multiplexing by ports --  Error detection

+ UDP 1a mot giao thuc datatgram don gian:
Uchtic nang ghép kénh

QChtrc nang kiém tra 16i.

UDP va Ung dung trong dich vu truyén thong

+¢ Cac ung dung cho nguoi dung:
QVolP
U Streaming Audio
U Gaming
UVideo Conferencing
% Céc (mg dung cho ha tang mang:
QSNMP-> quan tri mang : tuong tac giita hé théng quan trj va
cac hé thong dugc quan tri.
QDNS: trao ddi cac truy van tén mién giva may ngudi ding
(DNS clients) va may chu tén meefi (Name server)
QDHCP: trao di cac twong tac phuc vu viée cung cip va cip
nhat thong tin cau hinh mang cho céc host trong hé thong mang.
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Da hop trong TCP va UDP
Port number va socket

Port number va socket :
¢+ Port numbers duoc sir dung dé nhan dang cac phién két ndi
khéac nhau dién ra trén ciing mot host.
¢ Socket=Network address +protocol+ port number
«» Vd: http://192.168.20.245:8080
Day ports:
% 2 bytes: 0 — 65535.
W Numbers nho hon 255 : chi dinh cho dich vu phé bién trén
internet.
U Numbers tir 255 - 1023 : chi dinh cho dich vu tng dung dac
trung cua céc to chirc

QNumbers trén 1023 : chi dinh cho tién trinh trén méy client

Vi du “Port number”

% Nhiing gia tri port ngudn dugc gan ty dong boi host nguon;
thong thuong co gia tri 1on hon 1023.

U ung dung Web duoc gan port 80.

U tng dung Web client str dung port 32938
% TCP segment goi tir client dén server co:

U source port : 32938

U destination port : 80
% Khi Web Server phan hdi, TCP co:

U source port : 80

Q) destination port : 32938
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Pa hgp cho mdi irng dung

Web Streaming
Browser AudiofVideo

‘ Application Address? ‘

IP Software
140192625

Ethernet Driver J
Software

Ethernet MAC Address
00-00-33-45-99-A3

Port

=
c
3
g
7]
\

TCP and UDP port numbers

F
T
P

Application
Layer

Transport
Layer

D
N
S

S

®

vTH=Z O
v-Tn-

N
M
P

—mzrm-d

TCP UDP

Ca TCP va UDP déu sir dung port (socket) d¢ chuyén giao géi tin
gitra 2 16p ke nhau trén hé thong.
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Ghép kénh ctia cac phién bang Port

Web Mail
HTTP STMP
a0 D C 25
N N\

)Z/e/ of MAC addmw

Port Numbers

Q Port numbers dung dé nhan dién mot thuc thé
truyén thong trén mot host.

Q Port numbers c6 thé 1a 1 trong 2 dang

4Chi dinh trudc véi gia tri dang Well-known NTP Web

daemon| server

(port 0-1023) -
4 Chi dinh dong hay mang tinh cuc bd (port port 123y / port 80
1024-65535)
UCac may chu quan ly dich vu trng dung thuong TCP/UDP
sir dung well-known ports dé duoc biét rong rai i
bdi cac clients P
4+Any client can identify the server/service z
+HTTP =80, FTP = 21, Telnet = 23, ... :
. . Ethernet Adapter
4/etc/service defines well-known ports

QClients thuong sir dung ports cap dong
4+Chi dinh b1 kernel
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Khai niém vé socket

Chu tracsocket

o M w N oRE

SOCKET

Ung dung va mé hinh Client-Server

Sock-Stream va cac ham chirc nang

Sock-Dgram va cac ham chirc nang

% M0 hinh Client-Server la ung
dung truyén thong qua mang
v&i vai tro xac dinh gitra 2
may: client and server

Client:

% Khoi dong mot yéu cau dén
server: Request

Server:

R/

% Cung cap dich vu dugc yéu
cau dén Client boi Reply

M0 hinh Client-Server va Gmg dung

application
transport
network
data link
physical

application
transport

network

data link

=3 %
2 3
5 5 physical
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Céc yé€u cau cua img dung do1 voi mang truyén thong

Data loss -> VoIP vs File transfer
2. Timing -> Internet telephony, interactive games
Bandwidth -> multimedia

Application Data loss Bandwidth Time Sensitive

file transfer  no loss elastic no

e-mail  no loss elastic no

web documents  no loss elastic no
real-time audio/  loss-tolerant audio: 5Kb-1Mb  yes, 100’s msec

video video:10Kb-5Mb
stored audio/video loss-tolerant same as above yes, few secs
interactive games  loss-tolerant ~ few Kbps yes, 100’s msec
financial apps no loss elastic yes and no

Port Numbers

Q Port numbers dung dé nhan dién mot thuc thé
truyén thong trén mot host.

Q Port numbers c6 thé 1a 1 trong 2 dang
4Chi dinh trudc voi gia tri dang Well-known
(port 0-1023) -
4 Chi dinh dong hay mang tinh cuc bd (port port 123y / port 80
1024-65535) \ /

NTP Web
daemon| server

UCac may chu quan ly dich vu trng dung thuong TCP/UDP
st dung well-known ports d€ dugc biét rong rai i
boi céc clients P
4+Any client can identify the server/service :
+HTTP =80, FTP = 21, Telnet = 23, ...
. . Ethernet Adapter
4/etc/service defines well-known ports

QClients thuong sir dung ports cap dong
4+Chi dinh b1 kernel
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Dinh nghia SOCKET

U SOCKET la giao dié¢n giita (mg dung va mang, duogc s dung dé
nhén di¢n diém dau cudi ciia mot tién trinh truyén thong. SOCKET cé
thé mo ta:

+ Loai truyén théng
+ reliable vs. best effort
+ connection-oriented vs. connectionless
+ Ho dia chi mang (AF: Addressing Family)
0 SOCKET duoc tao boi mot img dung cu thé
0 SOCKET sau khi dugc khoi tao c6 thé:
4 Chuyén dit liéu dén socket dé truyén thong trén mang ->
sendto()/UDP hay write()/TCP

4+ Nhan dir liéu tir socket sau khi da tiép nhén tr mang vao.->
recvfrom()/UDP hay read()/TCP

Phan loai SOCKET
% SOCK_STREAM % SOCK_DGRAM
aTCP U UDP
4+ Bidirectional 4 Uni-directional (sending
+ Receiving)
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Céau trac dia chi mot SOCKET

% Céu trac chung; % Cu truc dia chi Internet :
struct sockaddr { struct sockaddr_in {
u_short sa_family; short sin_family;
char sa_data[14]; u_short sm_por.t :
. struct in_addr sin_addr;
’ _ char sin_zero[8];
+ sa_family : socket address 3
family ’

+sin_family = AF_INET
+sin_port: port # (0-65535)
> hoc dia chi s& quyét dinh viéc sir +sin_addr: IP-address

dung 14 Bytes chudi dir liéu con 4sin_zero: unused
lai.

> chira ho dia chi dugc st dung
(ho Internet hay ho apple talk...)

oY

Minh hoa céu trac dia chi mét SOCKET ho Internet

#include <netinet/in.h>

/* Internet address structure */
struct in_addr {

u long s_addr; /* 32-bit IPv4 address */
}; /* network byte ordered */

/* Socket address, Internet style. */
struct sockaddr_in {
u _char sin_ family; /* Address Family */
u_short sin port; /* UDP or TCP Port# */
/* network byte ordered */
struct in_addr sin_addr; /* Internet Address */
char sin_zero[8]; /* unused */

}i

« sin_family = AF_INET selects Internet address family
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SOCKET giao tiép giita Server va Client

Server and Client exchange messages over the
network through a common Socket API

|
Clients
user
ports ——__| > space
7
\ / N / \ / N
TCP/UDP N\ Socket AP /| TCP/UDP cernel
! i > space
IP IP
7
[y [y
v 7
Ethernet Adapter Ethernet Adapter } hardware
Mo hinh tuong tu
Telephone Call I Network Programming .
ABC’ Staffs Applications/Servers
084-08516330! 084-085163303
ext.123 ext.654 . . . . .
Web Mail
Port 80 Port 25
| Extension | | Port No. |
Central Number Network No.
Exchange Host Number
Area Code
T A
0000000 0000
15-441 Customers Clients
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Luu d6 tuong tac voi TCP SOCKET

TCP Server

TCP Client

connection establishment

connect () 1
write O data request read ()

data reply

connection release

from UNIX Network Programming Volume 1, figure 4.1

Hoat dong phia Client st dung SOCK-STREAM

X/

% Giai doan khéi dong va yéu ciu két ndi:
U socket — tao socket loai SOCK-STREAM
U gethostbyname — xac dinh server
O connect — yéu cau két nbi dén server

< Trao ddi dir liéu giira server va client :
O recv — nhan dur liéu tr server
O send — goi dit liéu dén server

% Giai phong két ndi :

O close — giai phong két ndi
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Hoat dong phia Server str dung SOCK-STREAM

% Giai doan khéi dong:

O socket — tao socket vi loai SOCK-STREAM.

O bind — lién két socket di tao vi mot dia chi socket cu thé.

O listen — bat dau san sang tiép nhan cac yéu cau két ndi dén
tur client

« Thiét lap truyén (session) cé két noi va trao doi dir li€u :

O accept— tjép nhan va thiét 1ap socket méi cho két ndi tir
mdt yéu cau cua client dén socket cho tai listen()

U recv —nhan dit liéu tir client

QO send — goi dit lidu dén client

« Gidi phong két noi:

O close — giai phong két ndi bang viéc dong lai socket dang
su dung.

Céc ham chure nang cho Stream socket (TCP) 1/2

STT

Ham chirc ning va tham s Churc nang hoat dong
lién quan

Socket(Int family, Inttype, |+ Tao mdt Tao mot Sock-Stream.
Int protocol) «  Két qua tra vé s6 nhan dién twong tmg voi
socket dugc chi dinh

«  L&i x4 ra néu két qua tra vé 1a -1

Bind(Int sockfd, Const «  Diang ki v6i hé thong socket di khoi tao véi
struct sockaddr_in dia chi socket cuc bd.
*localaddr, Int «  Két qua thanh cong néu 14 0, va nguoc lai 1a -1
localaddrlen)

Listen(Int sockfd, Int «  Lap trang thai san sang tiép nhan yéu cau két
backlog) ndi tir clients

. Két qua thanh cong néula 0, va nguoc lai la -1

Accept(Int sockfd, Const «  Chép nhan két ndi tir client va tao mot socket
struct sockaddr_in moi.
*clientaddr, Int . Két qua tra vé 12 s hiéu cua socket méi.
clientaddrlen)

Gvbs.NTPDung-ptithcm.edu.vn
Luu hénh n6| bé CuuDuongThanCong.com https://fb.com/tailieudientucntt

23


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Céc ham chirc nang cho Stream socket (TCP) 2/2

5 | Connect(Int sockfd,
Const struct
sockaddr_in
*serveraddr, Int
serveraddrlen)

Pugc sir dung bén phia client dé goi yéu cau két
noi toi Server.
Két qua thanh cdng néu la 0, va nguoc lai la -1

6 | Read(Int sockfd,
Const void *buf,
Int len)

Tiép nhan dir lidu tir socket twong tmg véi két
ndi va bo nhé thu (Recv-Buffer)

Tra vé sb byte doc duoc néu thanh cong, tra vé 0
néu khong co dit liéu.

Tra vé -1 néu that bai.

7| Write(Int sockfd,
Const void *buf,

Goi dir liéu tr bd nhé phat (Sndr-Buffer) vao
socket twong tng véi két ndi.

Int len) Tra vé s6 byte ghi duoc néu thanh cong
Tréa vé -1 néu that bai.
8 | Close() Giai phong socket vira sir dung cho két noi.

UDP Client

socket ()
| sendto ()

close ()

Luu d6 tuong tac voi UDP SOCKET

UDP Server

socket ()

recvfrom()

blocks until datagram
received from a client

close ()

from UNIX Network Programming Volume 1, figure 8.1
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Hoat dong phia Client str dung SOCK-DGRAM

% Giai doan khéi dong SOCKET:
O socket — tao socket
U gethostbyname — xac dinh server

< Thiét 1ap phién truyén (session) khong két noi va trao ddi dir liéu:
O recv — nhan dir liu tr server
Q send — goi dit liéu dén server

< Giai phéng phién truyén (session) khong két ndi :

*

O close — huy socket

Hoat dong phia Server st dung SOCK-DGRAM

% Giai doan khoi djng:

O socket — tao socket vdi loai SOCK-DGRAM.

O bind — lién két socket di tao vi mot dia chi socket cu thé.
< Thiét 1ap phién truyén (session) khong két ndi va trao doi

*

dir lidu:
O recv — chi ra dia chi socket tir xa tir d6 tiép nhén dir liéu
tur client
O send — chi ra dia chi socket tir xa tir d6 goi dit liéu dén
client
% Giai phong phién truyén (session) khong két ndi twong
ung:

O close — huy socket
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Céac ham churc nang cho datagram socket (UDP)

Ham chirc niing va tham bién Chirc ning hoat djng
lien quan
Socket(Int family, Int type, Int Tao mot Sock-Dgram
protocol) Tra lai mot séhiéu nhan dién socket dwoc cap

phat
Két qua tra vé 1a -1 khi ¢ 18i xay ra

Bind(Int sockfd, Const struct
sockaddr_in *localaddr, Int
localaddrlen, Int port)

Ping ki voi hé thong socket di khai tao véi
dia chi socket local. Tra v€ 0 n€u thanh cong,
-1 néu that bai

Sendto(Int sockfd, Const void
*buf, Int len, Int flags,
Const struct sockaddr_in
*toaddr, Int toaddrlen)

Gri dit liéu dén mot dia chi socket tir xa.
Tra v€ so byte giri dugc néu thanh cong,
Tréa vé -1 néu thét bai.

Recvfrom(Int sockfd, Const
void *buf, Int len

Int flags, Const struct
sockaddr_in *fromaddr, Int
fromaddrlen)

Nhan dir liéu tu mot dia chi socket tir xa.
Tra vé s6 byte nhan dugc néu thanh cong,
Tra vé -1 néu that bai

Y nghia cac tham bién duoc st dung trong cac ham
chuc nang (1/2)

% Family: ho dia chi stir dung & 16p mang (ho Internet hay ho

IPX/SPX...)

% Type: kiéu socket (Sock-stream haySock-Dgram)
% Protocol: giao thirc st dung truyén tai (thuong dit 13 0 néu sir

dung ho giao thirc Internet)

Rl

7/

S

Sockfd: s6 hiéu mé ta socket di tao bai ham socket()

>

7/
*

*localaddr: con tré chi dén dia chi socket cuc bd

L)

7/
X4

L)

Localaddrlen: chiéu dai cua dia chi socket cuc bo

L)

o

*serveraddr: con tré chi dén dia chi socket cua server

>

+» Serveraddrlen: chi€u dai cua dia chi socket server
+» Backlog: s0 két noi dugc yéu cau toi da co theé xp vao hang doi
% *clientaddr: con tro chi dén dia chi socket cua client két noi dén
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Y nghia cac tham bién duoc st dung trong cac ham
churc nang (2/2)

% Clentaddrlen: chiéu dai cua dia chi client- socket

% *buf: con trd chi dén vi tri bd dém dé luu thong tin nhan duoc
% Len: chiéu dai cia bd dém

% Flags: thuong dat1a 0

% *toaddr: con trd chi dén dia chi socket tir xa gdi dir licu dén

% Toaddrlen: chiéu dai dia chi socket tir xa gdi dir licu dén

% *fromaddr: con tro chi dén dia chi socket tir xa nhan dit liéu vé

+»» Fromaddrlen: chiéu dai dia chi socket tir xa nhéan dir liéu vé

Van dé€ phan giai tén mién va dia chi

+ Client application

U Extract server name (e.g., from the URL)

U Do gethostbyname() to trigger resolver code
+ Server application

U Extract client IP address from socket

U Optional gethostbyaddr() to translate into name
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