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CHUONG 1
GIOI THIEU VE TCP/IP
1.1 Téng quat vé TCP/IP.
1.2 Cac giao thiee va dich vu trén TCP/IP.
1.3 Khai niém vé Socket.
1.4 M6t sd (rng dung mang.

Lap trinh mang — Chwong 1 5

1.1 Tong quét vé TCP/IP.

OSI TCP/TP

APPCAtOn s pplications tayef Teinet | | FTP | | sMTP | | DNs | | sNmp |
Presentation { e
Session -
Transport Tr?;ll‘s)g:;:V:?)),er Tce uﬁ‘

Internet layer ‘
(gateway level)

Network

’ARP‘ ’ 1P ‘

Data link . |
Network interfacdl gepernet Token Ring FDDI
Physical layer

Lap trinh mang — Chwong 1 6
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1.1 Tdng quat vé TCP/IP (it)

« M6t sb dac tinh :
—Dadc 1ap vé hinh thai ctia mang.
—Podc 1ap vé phan clrng clia mang.
— Céac chuan giao thirc mé.
— Mb hinh dia chi toan cau.
— Nén tang client/server manh mé.
— Céc chuan vé giao thirc (rng dung manh mé.

Lap trinh mang — Chwong 1

1.1 Téng quat vé TCP/IP (tt)

4.1F

IP Frame
0 4 g 16 19 24 32
wersion | IHL | Type of Service Tatal Length
|dentification Flags | Fragement Offset
Time To Live | Protocol Header Checksum
Source [P Address
Destination |P Address
Options Fadding
DATA

1= Flags (3): control fragmentation.
= Bit_0 =0.reserved Bil_1=may(0)may-noi(1) fragment . Bit_2= last (O)/more(1) fragment

= Fragment Offset(13): pointer to fragment location

= Time to live: number of seconds for datagram to remain alive
= Protocol: identify higher level protocol user (UDP, TCP..)

= Header checksum: error detection bits

1= Sourcefdestination addresses: contain 32 bits Internet address

Lap trinh mang — Chwong 1
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1.1 Tdng quat vé TCP/IP (it)

« Dia chi Internet:
. Dinh vi duy nhat mét may
- Chiéu dai 32 bit
» Cau tric IP (netid, hostid), cac may trén mot mang
co netid giong nhau.
- Do NIC cap
- Cach biéu dién:
10101100 00011100 00010000 00000101

172 28 16 5
172.28.16.5

Lap trinh mang — Chwong 1 9

1.1 Tdng quat vé TCP/IP (it)

* Phan I&p dia chi:

— Pé xéac dinh netid (Network Identifier) va hostid
(Host Identifier)

bits 01234 8 16 24 il

Class A |U| prefix | suffix |

class B [1]o] prefix [ suffix |

Class C |‘I |1 |UI prefix | suffix |

ciass D [1[1]1]o] multicast address |

class E [1]1]1[1] reserved for future use |
Lap trinh mang — Chwong 1 10
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1.1 Tdng quat vé TCP/IP (it)

- Mét s6 dia chi IP d&c biét

Prefix Suffix  Type Of Address Purpose
all-Os all-0s this computer used during boolstrap
network  all-Os network identifies a network
network all1s directed broadcast broadcast on specified net
all-1s all-1s  limited broadcast broadcast on local net
127 any loopback testing
Lap trinh mang — Chwong 1 1"

1.1 Tdng quat vé TCP/IP (it)

* Lop Transport

— Cung cép giao tiép luan fesi e
, .~ , c o ork sical
ly gilra cac processes P & T ?
trén cac hosts khac : X\
nhau o SN iy
— C6 hai dang dich vu: : % 2:::.1;}
* TCP (Transmittion Control <
Protocol ) e @« ronspol
* UDP (User Datagram C@ % Shica
Protocol)
Lap trinh mang — Chwong 1 12
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1.1 Tdng quat vé TCP/IP (it)

e Streaming
Browser AudiofVideo

« L&p Transport (tt) =

— M& rong cach danh dia ‘ [@
chi cho process.

— Dia chi port : xac dinh
(rng dung mang trén
moi may.

— Dia chi cia mét tng
dung mang (IP,port)

TELMNET

| Application Address? |

IP Software
140.192.62.5

=t |

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

Lap trinh mang — Chwong 1 13

1.2 Cac giao thire va dich vu

« Hé théng tén mién DNS (Domain Name

System)

— Dung chudi ky tw déNGénh dia chi, khéng phan biét
chiy hoaz thwong, maoi thanh phan cé thé 63 ky ty
va tén day da khéng dai qua 255, dwéi day goi la
tén.

— Tén dwoc dat theo cay phan cap

— Dia chi tai nguyén biéu dién dang tén duoc hinh
thanh tr n6 cho dén root

Lap trinh mang — Chwong 1 14
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1.2 Cac giao thire va dich vu (tt)

« Hé thdng tén mién DNS (tt)

RtTot
I I [ [ [ I I I [ 1 ]
arpa ecllu org ccim netmil gov ... Ch ..lill...
I I LT T 1 | |
columbia....| |att....| Tbhm cem
.- CC CS ...y info
..... hudson
Lap trinh mang — Chwong 1 15

1.2 Cac giao thure va dich vu(it)

« Hé thdng tén mién DNS (tt)

— Network chi hiéu dja chi IP (binary) => anh xa
gitra dia chi IP va tén.

— Hé thdng tén mién dwoc hién thuc theo distributed
database, quan ly theo dang phan cap v&i name
servers

— Network chi hiéu dia chi IP (binary) => anh xa
gilra dia chi IP va tén.

— Méi (rng dung mang phai chuyén tén sang dia chi
IP

Lap trinh mang — Chwong 1 16
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1.2 Cac giao thure va dich vu(it)

root name server

a4
- DNS (it) |
, ) . . 2 775 iterated query
— Ung dung giao tiép VGi 3
local name server dé hoi 4
dia chi anh xa. @7 EU
. 7
— Local name server sé tra t | 1
I&i hodc request tié’p local name server intermediate name server
) T dns.eurecom. fr dns luzlnass.edu
5 6

authoritative name server
dns.cs.umass.edu

requesting host
surf.eurecom. fr

Léap trinh mang — Chuong 1 gaia.cs.umass.déu

1.2 Cac giao thure va dich vu(it)

» Giao thtrc & I&p *ng dung

— Ung dung mang : trao déi théng tin gitra cac
processes trén mang.

- C,a’lc tng dung phai dinh nghia protocol dé giao
tiep voi nhau.

— Protocol qui dinh tht tw cac thong diép trao doi,
hanh doéng khi nhan mai loai théng diép.

— ng dung ciing phai hién thwc phan giao tiép voi
ngwoi dung.

Lap trinh mang — Chwong 1 18
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1.2 Cac giao thure va dich vu(it)

» Giao thtrc & I&p (rng dung(tt)
— User agent la giao tiép gitra nguoi st dung va
trng dung mang.
* Web:browser
* E-mail: mail reader
* streaming audio/video: media player

Lap trinh mang — Chwong 1

19

1.2 Cac giao thure va dich vu(it)

« M6 hinh mang client/server
— Server : la phan tlr thu ddng
« Cho yéu cau tw client, xt ly va tra két qua cho client
— Client : 1a phan tl chi déng
« Két nbi dén server dé gdi yéu cau.
+ Chd nhan két qua tra vé va xi ly két qua.

Lap trinh mang — Chwong 1

20
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1.2 Cac giao thure va dich vu(it)

» State va Stateless
— State : lwu gilr trang thai gitra cac lan két ndi
(request/response).

— Stateless : Mbi lan request/response thi cau ndi
hay bé. Khéng gilr trang trai tredc do.

Lap trinh mang — Chwong 1

21

1.3 Khai niém vé Socket.

« Socket API
—Duwoc gidi thieu @ BSD4.1 UNIX, 1981
—BPuwoc rng dung khai tao, str dung hay huiy bo
— Dung co ché client/server
— Cung cép hai dich vu chuyén di liéu thédng qua
socket API:

* unreliable datagram
* reliable, byte stream-oriented

Lap trinh mang — Chwong 1

22
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1.3 Khai niém vé Socket(tt)

» Socket :

— La méi trwérng dé cac process trng dung giao tiép
vOi nhau, process wrng dung cé thé chay trén cung
mot may hoac trén hai may khac nhau.

- E)u’o’c, ng dung tao ra va st dung tuy nhién duwoc
hé thong (hé diéu hanh) kiém soat.

Lap trinh mang — Chwong 1 23

1.3 Khai niém vé Socket(tt)

« Socket: “ctra” nam gitra process rng dung va end-end-
transport protocol (UCP or TCP)

« TCP service: dich vu truyén tin cay chudi bytes gitra hai
process

ir 1)

controlled by

controlled b ) S
o] | e
developer Tl socket
controlled by | | TCP with > Eﬁ?f‘z:jsh g;z’rr‘n;?rlilnegd by
operatin buffers, g i .
pSYS‘“%"Si variables infernet variables| | sysfem
host or host or
server server
Lap trinh mang — Chuong 1 24
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1.3 Khai niém vé Socket(tt)

» Lap trinh socket v&i TCP
— Client phai két nbi dén server
« server process phai chay trwdc (phan tir thy dong)
* server phéi tao mot socket dé l&ng nghe va chap nhan
cac ket noi ti client
— Client két ndi dén server bang céch:
« Khé&i tao TCP socket & local

« Xac dinh IP address, port number cla server process
va két néi dén

Lap trinh mang — Chwong 1 25

1.3 Khai niém vé Socket(tt)

» Lap trinh socket v&i TCP(tt)
— Sau khi client khi tao socket, né sé thiét 1ap két
no6i dén server
— Khi server nhan yéu cau két ndi, né sé chap nhan
yéu cau va khdi tao socket méi dé giao tiép voi
client.

« Cho phép server chip nhan nhiéu client tai mot thoi
diém.

Lap trinh mang — Chwong 1 26
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1.3 Khai niém vé Socket(tt)

Server (running on hostid) Client

create socket,

port=x, for

incoming request:
welcomeSocket =

ServerSocket()
—
TCP
wait for incoming €= = = = — — — — 3 Createsocket,
connection request connection setup connect to hostid, port=x
connectionSocket = C|IemS§CkEt =
welcomeSocket.accept() ocket()

l send request using
read request from /ClientSocket
connectionSocket
write reply to

connectionSocket  » read reply from

l clientSocket
close 1
connectionSocket close
clientSocket

Lap trinh mang — Chwong 1 27

Example: Java client (TCP)

import java.io.*;
import java.net.*;
class TCPClient {

public static void main(String argv[]) throws Exception
{

String sentence;

String modifiedSentence;

Create]

. L, BufferedReader inFromUser =
input stream|

new BufferedReader(new InputStreamReader(System.in));
Create]

client socket, — Socket clientSocket = new Socket("hostname", 6789);
connect to server|
DataOutputStream outToServer =

Create }— new DataOutputStream(clientSocket.getOutputStream());

output stream
attached to socket

Lap trinh mang — Chwong 1 28

Bach Khoa Online: hutonline.net




Tim kiém & download ebook: bookilook.com

Example: Java client (TCP), cont.

Create BufferedReader inFromServer =
input stream new BufferedReader(new
attached to socket nputStreamReader(clientSocket.getinputStream()));

sentence = inFromUser.readLine();

Send line .
to server :I outToServer.writeBytes(sentence + '\n');
Read line modifiedSentence = inFromServer.readLine();

from server J—
System.out.printin("FROM SERVER: " + modifiedSentence);

clientSocket.close();

}
}
Lap trinh mang — Chwong 1 29
import java.io.*;
import java.net.”;
class TCPServer {
public static void main(String argv[]) throws Exception
String clientSentence;
Create String capitalizedSentence;
welcoming socket —— ServerSocket welcomeSocket = new ServerSocket(6789);
at port 6789
. .- hile(true
Wait, on welcoming whiletrue) {
socket for contact L socket connectionSocket = welcomeSocket.accept();
by client |
. _ BufferedReader inFromClient =
Createinpuf’|___ |  new BufferedReader(new
stream, attached InputStreamReader(connectionSocket.getinputStream()));
To socket_] Lap trinh mang — Chwong 1 30
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Example: Java server (TCP), cont

Create outpuf]

stream, aTTacP;(ed DataOutputStream outToClient =
to sockel|— oy DataOutputStream(connectionSocket.getOutputStream());

Read in line]

from socket| clientSentence = inFromClient.readLine();

capitalizedSentence = clientSentence.toUpperCase() + '\n';

Write out line { outToClient.writeBytes(capitalizedSentence);
to socket }

}
} End of while loop,
loop back and wait for
another client connection

Lap trinh mang — Chwong 1 31

1.3 Khai niém vé Socket(tt)

 Lap trinh socket v&i UTP
— Cung cép co ché truyén khong tin cay cac nhém
cac byte (datagrams) gitra client va server.
— Khéng can thiét 1ap két néi gitra client v&i server.
— Sender phai géi kém dia chi IP va port dich
— Server khj nhép di» liéu sé phan tich dia chi cta
sender dé truyén lai.

Lap trinh mang — Chwong 1 32

Bach Khoa Online: hutonline.net




Tim kiém & download ebook: bookilook.com

1.3 Khai niém vé Socket(tt)

 Lap trinh socket v&i UTP(it)

Server (running on hostid) Client

create socket, create socket,

pOI‘l=X_, for clientSocket =
incoming request: DatagramSocket()
serverSocket =
DatagramSocket()

——

Create, address (hostid, port=x,

send datagram request
read request from using clientSocket

serverSocket

write reply to

serverSocket  > d reply fi
specifying client read reply frrom

host address clientSocket
port umber close l
1 Lap trinh mang — Chuong 1 clientSocket 33

Example: Java client (UDP)

import java.io.*;
import java.net.”;

class UDPClient {
public static void main(String args[]) throws Exception

- {
Create
input stream |— BufferedReader inFromUser =

_ new BufferedReader(new InputStreamReader(System.in));
Create

client sockef|— DatagramSocket clientSocket = new DatagramSocket();

Translatel— |netAddress IPAddress = InetAddress.getByName("hostname");
hostname to IP

address using DNS byte[] sendData = new byte[1024];
- byte[] receiveData = new byte[1024];

String sentence = inFromUser.readLine();
sendData = sentence.getBytes();
Lap trinh mang — Chwong 1 34
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Example: Java client (UDP), cont.

Create datagram with
data-to-send,| DatagramPacket sendPacket =

length, IP addr, port new DatagramPacket(sendData, sendData.length, IPAddress, 9876);

Send datagram clientSocket.send(sendPacket);

to server
DatagramPacket receivePacket =
new DatagramPacket(receiveData, receiveData.length);
Read datagram
from segr'ver' clientSocket.receive(receivePacket);
String modifiedSentence =
new String(receivePacket.getData());

System.out.printin("FROM SERVER:" + modifiedSentence);
clientSocket.close();

}
}
Lap trinh mang — Chwong 1 35
import java.io.”;
import java.net.*;
class UDPServer {
public static void main(String args[]) throws Exception
Create {
datagram socket
at port 9876 — DatagramSocket serverSocket = new DatagramSocket(9876);
byte[] receiveData = new byte[1024];
byte[] sendData = new byte[1024];
while(true)
Create space for
received datagram ]_. DatagramPacket receivePacket =
new DatagramPacket(receiveData, receiveData.length);
Receiv€] ____, serverSocket.receive(receivePacket);
datagram
- Lap trinh mang — Chwong 1 36
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Example: Java server (UDP), cont

String sentence = new String(receivePacket.getData());
Get IP addr PA _ oPack Add _
port #, of netAddress ddress = receivePacket.getAddress();
sender —int port = receivePacket.getPort();

String capitalizedSentence = sentence.toUpperCase();

Create datagram

sendData = capitalizedSentence.getBytes();
to send to clien’zl

DatagramPacket sendPacket =
new DatagramPacket(sendData, sendData.length, IPAddress,

Write ou‘ri| port);
datagram [—,
to socket serverSocket.send(sendPacket);
} End of while loop,
} loop back and wait for
} another datagram
Lap trinh mang — Chwong 1 37

1.4 Mot s6 rng dung mang.

- World Wide Web (W W W)

— Dung giao thirc http: hypertext
transfer protocol @
— Web’s application layer protocol PC running

Explorer

M®& hinh client/server
* client: browser g&i yéu cau, nhan
va hién thj két qua.
* server: Web server goi két qua
cho client dbi véi mdi request.

Server
running

NCSA Web
— http1.0: RFC 1945 @ server
— http1.1: RFC 2068
Mac running
Navigator
Lap trinh mang — Chwong 1 38
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1.4 Mot s6 rng dung mang(tt)

« WW W (tt)
—http: TCP transport service:

« client kh&i tao TCP connection (tao socket) dén server,
port 80 (default)

« server chap nhan két ndi tir client
* http messages (application-layer protocol messages)

dwoc trao dbi gitra browser (http client) va Web server
(http server)

» déng TCP connection

Lap trinh mang — Chwong 1 39

1.4 Mot s6 rng dung mang(tt)

« WW W (tt) - Vi du

— User danh dia chi URL |Ién browser
http://www.dit.hcmut.edu.vn/~phu/courses/net-programming/index.html

1a. http client tao TCP connection

(tao sg'?khet) dTn gttp Siwiréyo 1b. http server & dia chi
www.dit-hemut.edu.vh o www.dit.hcmut.edu.vn dang cho doii
két n6i & port 80, chap nhan két néi

2. http client g&i http request va notifying den client

message (chira dwdng dan)

time thong qua TCP connection

socket \

Lap trinh mang — Chwong 1 40
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1.4 Mot s6 rng dung mang(tt)

« WW W (it) - Vi du ,
3. http server nhan yéu cau, tao
response message
(/~phu/courses/net-
programming/index.html) tra két
qua, g&i message qua socket

5. http client nhan response 4. http server déng cau noi TCP
time  message chira file html va hién

thi. Phan tich file html dé tim

céc lién két

6. Lap lai cac buwoc 1-5 cho moi
lién két(object)

Lap trinh mang — Chwong 1

41

1.4 Mot s6 rng dung mang(tt)

« WW W (tt)
— Co6 hai dang message trong http : request,
response

— http request message:
* ASCII (human-readable format)

Lap trinh mang — Chwong 1 42
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1.4 Mot s6 rng dung mang(tt)

- WW W (tt)

— http request message:

request line
(GET, POST,\GET /~phu/index.html HTTP/1.0
HEAD commands) User-agent: Mozilla/4.0
Accept: text/html, image/gif,image/jpeg

heqder‘ Accept-language:vn
lines

Carriage reTurﬂ/‘eXtra carriage return, line feed)
line feed

indicates end
of message

Lap trinh mang — Chwong 1

43

1.4 Mot s6 rng dung mang(tt)

« WW W (tt)
— http response message:
status line

(protocol
status code\ HTTP/1.0 200 OK
Date: Thu, 06 Aug 1998 12:00:15 GMT

status phrase)
Server: Apache/1.3.0 (Unix)
Last-Modified: Mon, 22 Jun 1998 .....

header
lines Content-Length: 6821
Content-Type: text/html
data data data data data ...
data, e.g., —

SRR

html file

reauected
regutc

Lap trinh mang — Chwong 1

44
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1.4 Mot s6 rng dung mang(tt)

client server

T usual http request msg |
>

Authentication goal: control access to
server documents

+ stateless: client must present 401: authorization req. |~
AR . P «—| WWW authenticate:
authorization in each request
+ authorization: typically name, password
. ) o — usual http request msg
- authorization: header line in . - . .
Authorization:line | |

request

— if no authorization presented, serv usual http response ms

refuses access, sends

WWW authenticate: ﬁ usual http request msg
header line in response + Ruthorization:line

‘_j usual http response msqg | Time

Browser caches name & password so

that user does not have to repeatedly enter it. ' 8
Cookies client Server
« server sends “cookie” to client T usual http request msg \
in response mst e ——
Set-cookie: 1678453 | U L Feselnsa o
+ client presents cookie in later Set-cookie: #
requests
cookie: 1678453 — usual http request msg .
+ server matches presented- cookie: # cookie-
cookie with server-stored info — spectific

— authentication (j usual http response msg | action

— remembering user
preferences, previous

choices —{ usual http request msg -
cookie: # COOkI.e.

spectific
‘_j usual http response msgq | action

Lap trinh mang — Chwong 1 46
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1.4 Mét s6 (eng dung mang(tt)

Conditional GET client server
» Goal: don’'t send object if client ] http request msg
has up-to-date stored (cached) If-modified-since: [~ object
version Selibai not
+ client: specify date of cached http response — modified
copy in http request 1 304 ﬁ:zpn/fxiégfied
If-modified-since: <date>
* server:response containsno @@0— """ - """ -------------—
object if cached copy up-to-date:  — http request msg
HTTP/1.0 304 Not Modified Tf-modified-since: .
<date> ObJeCT

modified
http response —
«— HTTP/1.1 200 OK

Lap trinh mang' 3<data> 47

1.4 Mot s6 rng dung mang(tt)

 File Transfer Protocol (ftp)

file transfer

user

at host local file remote file
. system ) system .
— Chuyeén file tir local dén server hoac lay file ttr server vé
local.

— Hoat dong theo co ché client/server
— FTP server chay & port 21.
— Tham khao : RFC 959

Lap trinh mang — Chwong 1 48
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1.4 Mot s6 rng dung mang(tt)

« FTP (tt)
— ftp client giao tiép dén ftp server qua TCP & port 21
— Hai cau néi TCP duoc thiét 1ap:
» control: exchange commands, responses between
client, server. “out of band control”
+ data: file data to/from server

— ftp server hién thuc co ché “state”: current directory, earlier
authentication

Lap trinh mang — Chwong 1 49

1.4 Mot s6 rng dung mang(tt)

Sample commands:

» sent as ASCII text over control channel

* USER username

PASS password

LIST return list of file in current directory
RETR filename retrieves (gets) file

STOR filename stores (puts) file onto
remote host

Lap trinh mang — Chwong 1 50
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1.4 M6t s6 rng dung mang(tt)

Sample return codes
» status code and phrase (as in http)
331 Username OK, password required

125 data connection already open;
transfer starting

425 Can’t open data connection
452 Error writing file

Lap trinh mang — Chwong 1 51

1.4 M6t s6 rng dung mang(tt)

« Hé théng E-mail
— RFC 821, 822
— SMTP: port 25
— POP3: port 110
— IMAP: port 143

outgoing
message queue

O  user mailbox
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1.4 Mot s6 rng dung mang(tt)

Hé théng E-mail — Vi du vé SMTP

S: 220 hamburger.edu
C: HELO crepes.fr
S: 250 Hello crepes.fr, pleased to meet you
C: MAIL FROM: <alice@crepes.fr>
S: 250 alice@crepes.fr... Sender ok
C: RCPT TO: <bob@hamburger.edu>
S: 250 bob@hamburger.edu ... Recipient ok
C: DATA
S: 354 Enter mail, end with "." on a line by itself
C: Do you like ketchup?
C: How about pickles?
C:.
S: 250 Message accepted for delivery
C: QUIT
S: 221 hamburger.edu closing connection
Lap trinh mang — Chwong 1 53
[s: +OK POP3 server ready
C: user alice
I A : +OK
Vi du ve POP3 S: 0
. C: pass hungry
* client commands: S: +OK user successfully logged on
- user: declare username e list
- pass: password S: 1 498
* server responses 2 2 912
- 0K C: retr 1
- -ERR S: <message 1 contents>
. . . S: .
transaction phase, client: C. dele 1
« list: list message numbers C: retr 2
+ retr: retrieve message by S: <message 1 contents>
number St
C: dele 2
+ dele: delete C: quit
* quit S: +OK POP3 server signing off
Léap trinh mang — Chwong 1 54
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~ CHUONG 2
THIET KE GIAI THUAT CHO CHUONG
TRINH CLIENT/SERVER

2.1 Giao tiép socket (Socket Interface )
2.2 Thiét ké giai thuat cho chwong trinh client
2.3 Thiét ké giai thuat cho chwong trinh server
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2.1 Giao tiép socket

- Giao tiép socket (Socket Interface) la cac API
dung cho viéc lap trinh cac (rng dung mang.

» Socket Interface duwoc dinh nghia trong UNIX
BSD, dwa trén viéc m& réng tap cac system
calls (access files).
=> Phan nay chi gioi thiéu cac khai niém, y
twdng va cac ham, kieu dir liéu dung cho lap
trinh mang v&i Socket Interface.
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2.1 Giao tiép socket (it)

« M6t sé cau trac div lieu

— CAu truc dia chi Internet : dinh nghia dang di liéu cAu
tric trong ngén ngir C. CAu truc nay chi co 1 field kiéu
u_long chira dia chi IP 32 bit.

struct  in_addr

{

u_long s_addr, s_addr

3

in_addr

Hinh - c4u truc dia chi Internet

Lap trinh mang — Chwong 2 57

2.1 Giao tiép socket (it)

« M6t sO cau truc dir liéu (tt)
— CAu truc dia chi socket :
« dja chi nay lwu trir dia chi IP, chi sé port, va dang
(family protocol)
« Tén cu trdc 1a sockaddr_in dwgc biéu dién & hinh
trong slide ké. Trong do6:
— sin_len: lwu tri¥ chiéu dai ciu truc clia sockaddr_in
— sin_family: dang protocol ctia socket
— sin_port: chi s6 port
— sin_addr: dia chi in Internet clia socket
— sin_zero[8]: khéng dung, dat gia tri = 0

Lap trinh mang — Chwong 2 58
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2.1 Giao tiép socket (it)

) L =] O

sin_len sin_family  sin_port sin_addr sin_zero

sockaddr_in
struct sockaddr_in

{

Hinh - Cau truc dia chi socket

u_char sin_len;
u_short sin_family;
u_short sin_port;

struct in_addr sin_addr;

char sin_zero[8];

Lap trinh mang — Chwong 2 59

r

2.1 Giao tiép socket (tt)

« M6t sO cau truc dir liéu (tt)
— CAu truc socket :

« socket dwgc dinh nghia trong hé diéu hanh bang mot
cau truc, dwgc xem nhw diém ndi dé hai procceses giao
tieép v&i nhau.

« CAu trac socket gom 5 field dwgc mé ta nhw hinh trong
slide ké:

— Family : xac dinh protocol group

— Type : xac loai socket, stream, datagram hay raw socket.

— Protocol : 1a field thwérng gan gia tri béng 0

— Local Socket Address va Remote Socket Address : 1a dia chi
socket clla process cuc bd va tir xa.

Lap trinh mang — Chwong 2 60
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2.1 Giao tiép socket (it)

Ty | [ e | [ Frotoea |
L] L] = [T

Local Socket Address

L L) =]

sin_len sin_family  sin_port sin_addr sin_zero

Remote Socket Address

Socket

Lap trinh mang — Chwong 2 61

2.1 Giao tiép socket (it)

« M6t sO cau truc dir liéu (tt)
— Loai socket :
* Giao tiép socket dinh nghta 3 loai socket ¢ thé dung
trén moi trwvdng TCP/IP (hinh & slide ke).

« Céc loai socket gébm:

— Stream Socket: dung cho connection-oriented protocol nhw
TCP.

— Datagram Socket: dung cho connectionless protocol nhw UDP.

— Raw Socket: dung cho mét sb prgtocol ctia mot sd ng dung
dac biét, dung cac dich vu tryec tiép clta lép IP.
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2.1 Giao tiép socket (it)

Application program

Stream
socket
interface

Datagram
socket
interface

‘ Raw
socket
interface

TCP UDP

Physical and datalink layers

Hinh - Cac loai socket

Lap trinh mang — Chwong 2 63

« Mbt sb cau trac div liéu (tt)
— Théng tin remote host :

» Thong tin dwgc Iwu trir trong mot cdu truc hostent dwoc
tra vé khi (’ng dung muodn anh xa dia chi tén mién bang
cach goi ham gethostbyname():

struct hostent * gethostbyname(const char * hostname);
struct hostent {

char *h_name; char **h_aliases;
int h_addrtype; int h_length;
char **h_addr_list;
}
Lap trinh mang — Chwong 2 64
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2.1 Giao tiép socket (it)

« Mbt sb cau truc div liéu (tt)
— Byte Ordering

« Big-Endian Byte Order : byte c6 trong sé 1&n Iwu truéc.

« Little -Endian Byte Order : byte c6 trong s6 nhé lwu
truwoce.

» Tuy céu tric cla moi may, Iwu trir s6 theo mét trong hai
cach trén => khi giao tiep mang sé khong dong nhat.

Lap trinh mang — Chwong 2 65

2.1 Giao tiép socket (it)

« Mbt sb cau truc div liéu (tt)
— Byte Ordering (tt)

+ Network Byte Order : thi tw Iwu trir dung cho giao tiép
mang.
« Giao tiép socket dinh nghia mot s ham dé thwc hién
cac thao tac chuyén dbi :
— htons va htonl : chuyén tir dang Iwu trir ciia may sang Network

— ntohs va ntohl : chuyén tr dang lwu trir cia Network sang dang
lwu trir cda may.
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2.1 Giao tiép socket (it)

» Cac ham dung cho lap trinh socket

— Ham socket() dé tao mé&i mot socket
int socket (int fam//y, int type, int protocol);
Ham nay tao mot socket, két qua tra vé 1a mot sb
nguyén nhan dang (socket descriptor), néu co 16i
gia tri trd vé 1a -1. Cac théng sb
* family: ho socket
- type: kiéu socket (stream hay datagram)
« protocol: giao thirc, thuwérng dat bang 0

Lap trinh mang — Chwong 2
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2.1 Giao tiép socket (it)

« Cac ham dung cho lap trinh socket (tt)
— Ham bind() dé dang ky véi hé thdng

int bind (int sockfd, const struct sockaddr_in
* localaddr, int localaddr/en);

Dang ky socket da khéi tao v&i dia chi socket
local. Tra vé 0 néu thanh céng, -1 néu thét bai.
Céc théng sb

* sockfd: mod ta socket da tao béi ham socket()

« localaddr:con trd chi dén dia chi socket cda local

« localaddrlen: chiéu dai cla dia chi socket

Lap trinh mang — Chwong 2
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2.1 Giao tiép socket (it)

« Cac ham dung cho lap trinh socket (tt)
— Ham connect() dé két nbi dén server
int connect(int sockfd, const struct sockaddr_in
xserveraddr, int serveraddrlen);
Dung cho chuong trinh client thiét 1ap két ndi dén
server. Tra vé 0 néu thanh cong, -1 néu that bai.
Céc théng sb
* sockfd: mb ta socket da tao b&i ham socket()
 serveraddr:con tré dia chi socket ctia server
« serveraddrlen: chiéu dai cla dja chi socket server
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2.1 Giao tiép socket (it)

« Cac ham dung cho lap trinh socket (tt)
— Ham listen() dé két nbi dén server
int listen(int sockfd, int back/og);
Ham nay dung cho chwong trinh server
connection-oriented dé dit socket & trang thai chd,
ling nghe két ndi tir phia client. Tra vé 0 néu thanh
cong, -1 néu théat bai. Cac thoéng sb:
* sockfd: md ta socket da tao béi ham socket()
« backlog: s6 request c6 thé queued.
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2.1 Giao tiép socket (it)

« Cac ham dung cho lap trinh socket (tt)
— Ham accept() : chap nhan két nbi ttr client dén.

int accept(int sockfd, const struct sockaddr_in
xclientaddr, int xclientaddrlen);

Ch&p nhan két nébi tr client, tao socket méi. Gia tri
la mét socket descriptor clia socket m¢i. Cac
théng sb :

* sockfd: mb ta socket da tao b&i ham socket()

« clientaddr:con tré dia chi socket clia client két ndi dén.

« clientaddrlen: chiéu dai cta clientaddr

Lap trinh mang — Chwong 2 7

2.1 Giao tiép socket (it)

« Cac ham dung cho lap trinh socket (tt)
— Ham read() dé doc dir liéu tir socket
int read(int sockfd, const void *buf, int /en);
DPoc di¥ liéu ttr connection vao bo nhé. Tra vé sb
bytes doc dwoc néu thanh céng, tra vé 0 néu
khéng cé dir liéu, trd vé -1 néu that bai. Cac théng
sb :
* sockfd: md ta socket da tao béi ham socket()
* buf: con trd dén bd dém dé lwu théng tin doc dwoc
« len: chiéu dai cta bo dém
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2.1 Giao tiép socket (it)

« Cac ham dung cho lap trinh socket (tt)
— Ham write() dé ghi div liéu
int write(int sockfd, const void *buf, int /en);
Ghi di¥ liéu tlr bd nhé 1én connection. Tra vé s
bytes ghi dwoc néu thanh codng, tra vé -1 néu that
bai. Cac théng sb :
* sockfd: md ta socket da tao béi ham socket()
« buf: con tré dén bd dém dé lwu théng tin doc dwoc
« len: chiéu dai cta bo dém

73

Lap trinh mang — Chwong 2

2.1 Giao tiép socket (it)

« Cac ham dung cho lap trinh socket (tt)

— Ham sendto() dé g&i dir liéu
int sendto(int sockfd, const void *puf, int /en, int
flags, const struct sockaddr_in #*toaddr, int

toadar len) ;
G&i dir lieu dén mot dia chi socket tir xa. Tra vé
sb bytes g&i dwoc néu thanh cdng, tra vé -1 néu
that bai. Cac thong sb :

« sockfd, buf, len: gibng cac ham da gidi thiéu

« flags: thuwong dat bang 0

« toaddr, toaddrlen: dia chi socket dén va chiéu dai.
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2.1 Giao tiép socket (it)

« Cac ham dung cho lap trinh socket (tt)
— Ham recvfrom() d& nhan di liéu
int recvfrom(int sockfd, const void *buf, int /en, int
flags, const struct sockaddr_in *fromaddr, int
fromadar len) ;Nhan dir liéu tir mot dia chi socket tw
xa. Tra vé sb bytes g&i dwoc néu thanh cong, tra
vé -1 néu thét bai. Cac thong sb :
« sockfd, buf, len: gibng cac ham da gidi thiéu
« fromaddr, fromaddrlen: dia chi socket g&i dén va chiéu
dai.
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2.1 Giao tiép socket (it)

« Cac ham dung cho lap trinh socket (tt)
— Mét sé ham dung cho viéc chuyén doi

u_short htons(u_short  host_short);
u_short ntohs(u_short  network_short);
u_long htonl(u_long host_long);
u_long ntohl(u_long network_long);
char *inet_ntoa(struct in_addr inaddr)
int inet_aton(const char *strptr,

struct in_addr *addptr)

Lap trinh mang — Chwong 2 76
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2.1 Giao tiép socket (it)

« Cac ham dung cho lap trinh socket (tt)
— Mbt s ham dung cho viéc thao tac dir liéu
void *memset ( void *dest, int chr, int len);
void *memcopy ( void *dest, void *src, int len)

int memcmp ( const void *first,
const void *second, int len)

Lap trinh mang — Chwong 2 7

2.2 Thiét ké giai thuat cho chwong
trinh client

« Giai thuat cho chwong trinh client dung TCP
— Xac dinh dia chi server
— Tao socket.
— Két nbi dén server.
- Gc’y’i/nh,én di¥ liéu theo giao thirc I&p rng dung da
thiét keé.
—Pong két nbi.

Lap trinh mang — Chwong 2 78
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2.2 Thiét ké giai thuat cho chwong
trinh client (it)

« Giai thuat cho chwong trinh client dung UCP
— Xac dinh dia chi server
— Tao socket.
—Pang ky socket v&i hé thdng.
- Gé”i/nh,én,dﬂ’ liéu theo giao thirc IGp vng dung da
thiet ke den server theo dia chi da xac dinh.
—Pong két nbi.

Lap trinh mang — Chwong 2 79

2.3 Thiét ké giai thuat cho chwong
trinh server

» Chwong trinh server c6 hai loai don gian : 1ap
(iterative) va dong th&i (concurrent).

« Hai dang giao th&rc chwong trinh server c6 thé
st dung la connection-oriented hoac
connectionless.

« Cac slide ké tiép trinh bay cach thiét ké giai
thuat cho cac loai server két hop cac dac diém
trén

Lap trinh mang — Chwong 2 80
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2.3 Thiét ké giai thuat cho chwong
trinh server (it)

« Giai thuat cho chwong trinh server iterative,

connection-oriented:

— Tao socket, dang ky dia chi socket v&i hé théng.

— Dat socket & trang thai Iang nghe, ché va san
sang cho viéc két ndi tw client.

— Chap nhan két ndi tir client, g&i/nhan di liéu theo
giao thwre 1op rng dung da thiét ké.

—Dong két ndi sau khi hoan thanh, tré lai trang thai
lang nghe va cho két noi maii.

Lap trinh mang — Chwong 2 81

2.3 Thiét ké giai thuat cho chwong
trinh server (it)

« Giai thuat cho chwong trinh server iterative,
connectionless:
— Tao socket va dang ky véi hé thdng.
—Lap céng vi’éc doc di¥ liéu twr client g&i dén, xtr ly
va goi tra két qua cho client theo duing giao thirc
I&p wng dung da thiét ke.
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2.3 Thiét ké giai thuat cho chwong
trinh server (it)

« Cac yéu ciu cho concurrent Server:
— Tai mét thoi diém co thé x& Iy nhiéu yéu cau tw
client.

— Chuong trinh concurrent server cé thé chay trén
may chi c6 1 CPU.

— Hé théng phai hé tro multi-tasking

Lap trinh mang — Chwong 2 83

2.3 Thiét ké giai thuat cho chwong
trinh server (it)

« Giai thuat cho chwong trinh concurrent,
connectionless server:

— Tao socket, dang ky v&i hé thdng.

— Lap viéc nhan dir liéu tw client, déi voi mot div lieu nhan,
tao m&i mot process dé xi ly. Tiép tuc nhan dir liéu mai t
client.

— Cobng viéc cua process mai :

+ Nhan théng tin ctia process cha chuyén dén, lay théng tin socket

« X ly va g&i thong tin vé cho client theo giao thire I6p tng dung d
thiét ke.

« Két thuc.
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2.3 Thiét ké giai thuat cho chwong
trinh server (it)

« Giai thuat cho chwong trinh concurrent, connection-
oriented server:

— Tao socket, dang ky v&i hé thdng.

— D&t socket & ché dd che, 1ang nghe két nbi.

— Khi c6 request tw client, chap nhan két ndi, tao mot
process con dé x ly. Quay lai trang thai ch®, lang nghe
két ndi moi.

— C6ng viéc cla process méi gébm:

» Nhan thong tin két ndi clia client.
+ Giao tiep voi client theo giao thirc I&p (rng dung da thiét ke.
» Dong két ndi va két thuc process con.

Lap trinh mang — Chwong 2 85

2.3 Thiét ké giai thuat cho chwong
trinh server (it)

» Multi-protocol Server (TCP,UDP)

— Dung mét chwong trinh , m& mét master socket
cho ca TCP va UDP.

—Dung ham hé thong (select )dé chon Iya TCP
socket hay UDP socket san sang.

— Tuy vao protocol (TCP, UDP ) dé xt ly g&i nhan
thong diép theo dung giao thirc ctia I&p trng dung.

— Tham khao thém RFC 1060
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2.3 Thiét ké giai thuat cho chwong
trinh server (it)

» Multi-service Server
— Tao mét diém giao tiép chung.
— V&i mbi request, xem loai dich vu can xt ly.
— V&i mbi loai dich vu, x ly riéng biét
— Co thé két hop Multi-service va Multi-protocol dé
thiét ké cho chwong trinh server.
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CHUONG 3
LAP TRINH MANG TREN CAC MOI
TRUWONG PHO DUNG

3.1 Lap trinh mang trong UNIX

3.2 Cac ham hoé tro' 1ap trinh mang trong UNIX
3.3 Lap trinh mang trong Windows va&i TCP/IP

3.4 Cac ham hé tro 1ap trinh mang trong Windows
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2.1 Lap trinh mang trong UNIX

* Lap trinh mang trong maéi tredng UNIX dung
socket c6 cac ham giéng BSD Socket
Interface da qi&i thiéu.

Lap trinh mang — Chwong 3 89

3.2 Cac ham ho tro 1ap trinh mang
trong UNIX

» Dia chi socket trén Internet va dia chi IP:
#include <netinet/in.h>
struct sockaddr in {
short sin family;
u short sin port;
struct in addr sin_ addr;
char sin zero[8];
bi
struct in addr({
u long s addr;

}

Lap trinh mang — Chwong 3 90
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3.2 Cac ham ... ()

- Dia chi socket tbng quéat:
#include <sys/socket.h>
struct sockaddr {
short sa family;
char sa dataf[l4];
bi
» Ho dia chi socket dwgc dinh nghia trong
<sys/socket.h>:
#define AF UNIX 1/* local to host (pipes, portals) */
#define AF INET 2 /* internetwork: UDP, TCP, etc. */

Lap trinh mang — Chwong 3
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3.2 Cac ham ... ()

« Céu truc dia chi may tv xa.

struct hostent {

char *h name;

char **h aliases;
int h addrtype;
int h length;

char **h addr list;

#define h addr h addr 1ist[O0];

Lap trinh mang — Chwong 3
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3.2 Cac ham ... ()

* Tao socket:
#include <sys/types.h>

#include <sys/socket.h>
int socket(int family, int type, int protocol);

Vi du tao socket:

int sockfd;

/[Tao stream socket

sockfd = socket (AF_INET, SOCK STREAM,0) ;
/[Tao datagram socket

sockfd = socket (AF _INET, SOCK DGRAM, 0) ;

Lap trinh mang — Chwong 3 93

3.2 Cac ham ... ()

- Lién két socket v&i dia chi socket(dang ky)
int bind(int sockfd, struct sockaddr *myaddr,
int myaddrlen);

Vi du bind socket vira tao v&i dia chi socket:
struct sockaddr in myaddr;

bzero ((char*) &émyaddr, sizeof (myaddr)) ;
myaddr.sin_ family = AF INET;

myaddr.sin port = htons (portno);

myaddr.sin addr.s_addr = htonl (INADDR ANY) ;

if (bind(sockfd, (struct sockaddr *) é&myaddr,

sizeof (myaddr)) < 0) error ("ERROR on binding");
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3.2 Cac ham ... ()

« Chuyén socket vé trang thai cho két ndi.
int listen(int sockfd, int backlog);
« Chap nhan yéu cau két nbi tr client.
int accept(int sockfd, struct sockaddr_in *peer,
int *addrlen);
struct sockaddr_ in cli addr;int newsockfd,clilen;
listen (sockfd, 5);

clilen = sizeof (cli addr);

newsockfd = accept (sockfd,
(struct sockaddr*)&cli addr, &clilen);

if (newsockfd < 0) error ("ERROR on accept");

Lap trinh mang — Chwong 3 95

3.2 Cac ham ... ()

* Ham két n6i dén server

int connect(int sockfd, struct sockaddr *servaddr,
int *addrlen);
Vi du:
struct sockaddr in servaddr;
bzero ((char*) &servaddr, sizeof (myaddr)) ;
servaddr.sin family = AF INET;
servaddr.sin port = htons (portno);
servaddr.sin_addr.s_addr = inet addr (serverIP);
if (connect (sockfd, (struct sockaddr *) &servaddr,
sizeof (servaddr)) < 0)

error (“Can not connect to server");
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3.2 Cac ham ... ()

« Cac ham truyén nhan di liéu:
int read(int fd,char *buf, int nbytes);
int write(int fd,char *buf,int nbytes);
int send(int sockfd, char *buf,int nbytes,int flags);
int recv(int sockfd, char *buf,int nbytes,int flags);

int sendto(int sockfd, char *buf, int len, int flags,
struct sockaddr_in *toaddr, int toaddrlen);

int recvfrom(int sockfd, char *buf, int len, int flags,
struct sockaddr_in *fromaddr, int fromaddrien);
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3.2 Cac ham ... ()

« Tao process con dé xw ly tirng ket noi:
int fork(void);
int pid;
while (1) {
newsockfd = accept(sockfd, (struct sockaddr*)
&cli addr, é&clilen);
if ((pid=fork())==0) {
close (sockfd) ;
process (newsockfd) ;
close (newsockfd)
exit (0);
}

close (newsockfd) ;
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3.3 Lap trinh mang trong Windows
voi TCP/IP

* Dung thuw vién WinSock API (Windows
Sockets Application Programming Interface )
dé hién thuc.

« Can c¢6 thw viéen WINSOCK.DLL hoac
WINSOCK32.DLL (32-bit Windows ).

« Can include cac ham va ciu trdc ti
WINSOCK.H hoac WINSOCK2.H

« C6 thé bién dich dang dong lénh :
cl —o dest-file src-file ws2_32.lib
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3.3 Lap trinh mang trong Windows
voi TCP/IP

* WinSock hién thyc Berkeley Sockets Interface
trén maoi treong Windows.

« WinSock ¢6 nhiéu mé réng thém so vai
Berkeley Sockets.

— Hb tro kién trac Windows Message-Driven hay
event-driven.

— Hb tro kién trac nonpreemptive cia Windows
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3.4 Cac ham ho tro 1ap trinh mang
trong Windows

« Khé&i tao WinSock:
int WSAStartup(WORD wVersionRequired,
LPWSADATA IpWSAData);
Vidu:
WORD wVerRequested = MAKEWORD(0,1);
WSADATA wsaData;
if (WSAStartup (wVerRequested, &wsaData) !=0) {

// process error

}
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3.4 Cac ham WinSock (tt)

« Két thuc WinSock
int WSACIearup();

« Ham lay théng tin 16i :
int WSAGetLastError(void);
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3.4 Cac ham WinSock (tt)

« Cam ham dung cho chuyén doi:
— Chuyén dia chi IP dang chudi sang nhj phan:
unsigned long inet addr (const char
FAR *cp);
— Chuyén dia chi IP dang nhj phan sang dang chuébi:
char FAR *inet ntoa(struct in addr in);
— LAy dia chi may cuc bd:
int gethostname (char FAR*name,int len);
— LAy dia chi may tw xa:
struct hostent FAR *gethostbyname (const
char FAR *name);
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3.4 Cac ham WinSock (tt)

Vi du vé |4y dia chi
PHOSTENT phe =
gethostbyname (condlg.m remotehost) ;

char szTemp[128];
if (phe == NULL) {
wsprintf (szTemp, "Not exist '%s'",
condlg.m remotehost) ;
MessageBox (szTemp); return;
}

memcpy ( (char FAR *) & (ser addr.sin addr), phe-
>h addr,phe->h length);
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3.4 Cac ham WinSock (tt)

 Ham tao socket
SOCKET socket ( int af, int type, int protocol );
af :ho socket (thwong dung AF_INET : Internet)
type : loai socket (SOCK_STREAM, SOCK_DGRAM)
protocol : giao thirc, thworng dat = 0 dé 13y gia tri default
tré vé gia tri INVALID_SOCKET néu co 16i
Vi du vé ham tao socket :
ser sock=socket (AF INET, SOCK STREAM,0) ;
1f (ser sock==INVALID SOCKET) {
MessageBox (“Can not create socket");
return TRUE;

}
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3.4 Cac ham WinSock (tt)

. Ham dang ky dia chi socket v&i hé théng
int bind (SOCKET s, const struct sockaddr FAR *addr,
int addrien );
s : moO ta socket da dwoc khéi tao.
addr : dia chi socket.
addrlen : chiéu dai addr
Néu c6 I6i tra vé gia tri SOCK_ERROR
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3.4 Cac ham WinSock (tt)

Vi du vé Iénh bind :
/...

char message[100];

SOCKADDR 1IN addr;

addr.sin_ family=AF INET;

addr.sin port=htons (2000) ;

addr.sin addr.s_addr=htonl (INADDR ANY) ;

if (bind (s, (LPSOCKADDR) &addr, sizeof (addr) ) ==
SOCKET_ERROR){

wsprintf (message, “Can not bind socket : %d%“,
WSAGetLastError ()) ;

MessageBox (message) ;
return TRUE;
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3.4 Cac ham WinSock (tt)

- Ham chuyén socket vé trang thai cho
int listen (SOCKET s, int backlog );
backlog : chiéu dai hang doi
tra vé gia tri SOCKET_ERROR néu cd 6i
Vi du vé ham listen:
if (listen(s,5)==SOCKET ERROR) f{

wsprintf (message, “Can not listen : %d%,
WSAGetLastError());

MessageBox (message) ;
return TRUE;
}
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3.4 Cac ham WinSock (tt)

« Ham chép nhan két ndi t client.

SOCKET accept (SOCKET s, struct sockaddr FAR *addr,
int FAR *addrlen );

s :la mo ta socket cla server.
addr : con tré dia chi socket cua client két n6i dén.

addrlen . chiéu dai cGa addr

Lap trinh mang — Chwong 3 109

3.4 Cac ham WinSock (tt)

Vi du vé ham accept :

SOCKADDR IN client addr;SOCKET cli_s;
IN ADDR clientIP;
int len=sizeof (client addr);
cli S=accept (s, (LPSOCKADDR) &client addr, &len);
if(sock==INVALIDfSOCKET) {
MessageBox (“Can not eccept");
return TRUE; }
else {
memcopy (&clientIP, &client addr.sin addr.s addr, 4);
wsprintf (message,”Client IP= %s and port= %d”,
inet ntoa(clientIP),ntohs(cli s.sin port));
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3.4 Cac ham WinSock (tt)

« Ham thiét lap két ndi dén server.

int connect (SOCKET s, const struct sockaddr FAR
*name, int namelen );

s : socket cia chwong trinh local

name : dia chi socket cua server.

namelen : chiéu dai cia name

Tra vé gia tri SOCKET_ERROR néu co 16i
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3.4 Cac ham WinSock (tt)

Vi du vé ham connect &

SOCKADDR IN ser addr;
ser addr.sin family=AF INET;
ser addr.sin port=htons (2000) ;
ser addr.sin addr.s addr=
inet addr(“172.28.10.20");
if (connect (s, (LPSOCKADDR) &ser addr,
sizeof (ser addr))==SOCKET ERROR) {

MessageBox (“Can not connect to server”);

}
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3.4 Cac ham WinSock (tt)

Lénh g&i div liéu

int send (SOCKET s, const char FAR * buf, int len,
int flags );

buf : chudi di¥ liéu can gdi

len : chiéu dai cta buf

flags : thwong dat gia tri O

Tra vé sbé byte dir liéu g&i dwoc, néu 16i trd vé SOCKET_ERROR

/] ...

char buf[255];

lstrcpy (mesg, “"Hello World”);

if (send(s,buf,strlen(buf),0) ==SOCKET ERROR) {
MessageBox (“Can not send data");
return;
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3.4 Cac ham WinSock (tt)

int recv ( SOCKET s, char FAR* buf, int len, int flags );

Céc théng sb twong tw ham send

/.

#define BUFSIZE (100)

char buf[BUFSIZE];

int nByteRecv;

nByteRecv = recv(s,buf, BUFSIZE,OQ);

if (nByteRecv == SOCKET_ERROR) {
MessageBox (“Error receive data");
return;

b/
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3.4 Cac ham WinSock (tt)

« Cac ham dung cho UDP

int sendto (SOCKET s, const char FAR *buf, int /en,
int flags, const struct sockaddr FAR *to, int tolen);

to : dia chi socket clia process mudn gé&i dén

int recvfrom ( SOCKET s, char FAR* buf, int /en,
int flags,const struct sockaddr FAR

*from, int FAR *fromlen );
from : dia chi socket ctia process g&i di¥ liéu dén
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3.4 Cac ham WinSock (tt)

Vi du vé ham sendto:

#define BUFSIZE (100)

char buf[BUFSIZE];

int nByteSend;

SOCKADDR IN to;

to.sin family = AF INET;

to.sin:port = 2000;

to.sin addr.s _addr = inet addr(“127.0.0.17);
lstrcpy(buf,”Hello World”);

nByteSend = sendto(s,buf,lstrlen (buf), 0,
(LPSOCKADDR) &to, sizeof (to)) ;

if (nByteSend == SOCKET ERROR )
e

Lap trinh mang — Chwong 3

116

Bach Khoa Online: hutonline.net




Tim kiém & download ebook: bookilook.com

3.4 Cac ham WinSock (tt)

Vi du v& ham recvirom
#define BUFSIZE (100)
char buf [BUFSIZE];

int nByteRecv;
SOCKADDR_IN from;
int fromlen;

nByteRecv = recvfrom(s,buf, BUFSIZE, O,
(LPSOCKADDR) &from, &fromlen) ;

if (nByteRecv == SOCKET_ ERROR )
/...
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3.4 Cac ham WinSock (tt)

Ham khai bao nhan event tir network cho socket.

int WSAAsyncSelect (SOCKET s, HWND hWhnd, unsigned int
wMsg, long IEvent);

hWhnd : clra s6 nhan sy kién.
wMsg: théng diép g&i dén.

IEvent : sw kién cta socket can xt ly.
« Khi dung ham nay, socket s& dwoc chuyén vé trang thai
nonblocking.

» DGi v&i moi socket thi chi khai bao mot thong diép den. Co thé
khai bao nhiéu sy kién bang phép OR (|)
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3.4 Cac ham WinSock (tt)

Vi du vé ham WSAAsyncSelect
BOOL CServerDlg::0OnInitDialog () {

//s la socket da duoc tao,

//da st dung cac ham bind va listen
i1f (WSAAsyncSelect (s, m hWnd, WM USER+1,
FD ACCEPT)==SOCKET ERROR) {
return TRUE;

}
return FALSE;
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3.4 Cac ham WinSock (tt)

« Sau khi dung ham WSAAsyncSelect, ta phai khai
bao ham dé xt&r ly bién co twong rng.
BEGIN MESSAGE MAP (CServerDlg, CDialog)
//{{AFX MSG MAP (CServerDlg)
ON_MESSAGE (WM USER+1, OnAccept)
/]
//}}AFX MSG_MAP
END_MESSAGE_MAP ()
 Viet ham x& ly bién co twong rng
LONG CServerDlg::0OnAccept (WPARAM wParam,
LPARAM l1Param) {
}
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3.4 Cac ham WinSock (tt)

« C6 thé viét code cho ham WindowProc dé xt& ly sw kién
network.

LRESULT CServerDlg::WindowProc (UINT message, WPARAM wParam,
LPARAM lParam) {

Socket desciptor

switch (message) {
case WM USER+1
OnAccept(); return 1;
case WSA RDCLOSE :
1f (WSAGETSELECTEVENT (1Param) == FD READ)

Read Process (wParam) ;
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3.4 Cac ham WinSock (tt)

* Ham dong socket :
int closesocket ( SOCKET s);

Ham tra vé gia tri 0 néu thanh cong, néu that bai tra
v& gia tri SOCKET ERROR
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3.4 Cac ham WinSock (tt)

« Lap trinh trén mang trén Windows bang MFC :
dung cac I&p CWinSock, CDatagramSocket,
CStreamSocket.

« Tham khao thém MSDN

Lap trinh mang — Chwong 3 123

CHUONG 4
LAP TRINH MANG V&I JAVA

4.1 Gidi thiéu ngbn nglr Java

4.2 Vi du vé lap trinh mang bang Java
4.3 Khai niém Stream va Multithreading
4.4 Thw vién java.net.”
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4.1 Gi&i thiéu ngébn nglr Java

« La ngdn ngi lap trinh huwéng dbi twong trong
sang, ra doi vao khoang nam 1995 do Sun
MicroSystems xay dwng.

- La ngén ngir thdng dich, chay trén kién trac
may ao (Java Virtual Machine).

 HO tro mang mé 1ap trinh mang, bao mat,
multi-thread...

« St dung thuw vién chuan JDK

Lap trinh mang — Chwong 4 125

4.1 Gi&i thiéu ngbn nglr Java

« JVM hé tro trén nhiéu flatform => Java co tinh
portable “write one-run everywhere”.

« Hién co rat nhiéu céng cu hd tro' 1ap trinh
Java nhw : JBuilder (5), Visual Café, Microsoft
Visual J++...

« JDK (Java Development Kit) phién ban mgi
1.4.1 trén
http://java.sun.com/j2se/1.4.1/index.html
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4.1 Gi&i thiéu ngébn nglr Java

« Cai dat : download chuwong trinh va cai dat [én may
tinh theo hwéng dan. VD:
— Windows : C:\JDK
— Unix : /usr/locall/jdk

- D4t bién méi trwong PATH dén thw muc BIN trong
thw muc cai dat:
— Windows : SET PATH=c:\jdk\bin;%PATH%
— Unix :
- PATH=$PATH:/usr/local/jdk/bin
» export PATH
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4.1 Gi&i thiéu ngbn nglr Java

« P&t bién modi trworng CLASSPATH dén cac package
c6 str dung trong chwong trinh. VD:
— set CLASSPATH=c:\lib\jdbc.zip;c\lib\xml4j.jar;.
« Lap trinh : ¢6 thé dung trinh soan thdo bat ky, lwu voi
tén file .java
« Bién dich:
— javac file-name.java
* Chay:

— java file-name
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4.2 Vidu LTM voi Java

Chuwong trinh client/server Echo
« Chwong trinh Client

1. //file Client.java

2. import java.net.*;

3. import java.io.*;

4. public class Client{

5. public static void main(String args[]) throws Exception{
6. Socket clientsock;

7. DataOutputStream output;

8. BufferedReader input;//bd dém doc du liéu

9. clientsock = new Socket ("127.0.0.1",2000);

10. input = new BufferedReader (new

11. InputStreamReader (clientsock.getInputStream()));
12. output = new DataOutputStream (

13. clientsock.getOutputStream()) ;
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4.2 Vi du... (tt)
. A s
* Chuwong trinh Client
14. BufferedReader keyInput = new BufferedReader (new
15. InputStreamReader (System.in)) ;
16. System.out.print ("Enter sentence to send to server:");
17. String data = keyInput.readLine();
18. output.writeBytes (data+"\n") ;
19. int recvByte;
20. System.out.print ("Data receicved: ");
21. System.out.println (input.readLine()) ;
22. clientsock.close();
23. }//main
24. }//class
+ Bién dich: javac Client.java
* Thyc thi : java Client
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4.2 Vi du... (t)

0 J o 0w N

=R e o
N PO

Chuwong trinh Server

//file Server.java

import java.net.*;

import java.io.*;

public class Server({

public static void main(String args[]) throws Exception{

ServerSocket serversock = new ServerSocket (2000) ;
DataOutputStream output;//stream xuat du lieu
BufferedReader input;//stream doc du lieu
for(;:){

Socket client = serversock.accept();

output = new DataOutputStream (

client.getOutputStream()) ;
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4.2 Vi du... (t)

« Chuwong trinh Server (tt)

13.
14.
15.
16.
17.
18.
19.
20.
21.

input = new BufferedReader (new
InputStreamReader (client.getInputStream())) ;
String data = input.readLine();
System.out.println("Recv from client: "+data);
output.writeBytes (data+"\n");
output.flush();
}//for

} //main

}//class

« Dich : javac Server.java
« Chay : java Server
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4.3 Stream va Multithreading

* Khai niém stream trong ngbén ngr Java:

— Stream : hd tro’ chirc nang truy xuét I/O trong
ngon nglr Java.

— Céc cdng viéc truy xuat I/O c6 thé ké dén nhu file,
két noi mang, bérj phim( thiét bi nhap chuan), man
hinh (tb xuat chuan)...

— Stream la moi truong dan dir liéu, khong quan
tdm dén dinh dang cua di liéu

— C4c |6p stream dwoc cung cap & goi java.io.*;
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4.3 Stream va Multithreading (tt)

» Khai niém stream ...(tt):
—buwoc chia ra lam hai loai chinh input stream |a

stream chtra d¥ liéu nhap; output stream la
stream chira di¥ liéu xuat.

— Hai I6p co ban trong Java x( ly nhap xuét la
InputStream va OutputStream.

— Céc 1&p dan xuét thwong dung cla InputStream :
BufferedIinputStream, DatalnputStream,
ByteArraylnputStream, StringBufferlnputStream.
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4.3 Stream va Multithreading (tt)

» Khai niém stream ...(tt):
— Cac |6p dan xuét thuwerng dung ctia OutputStream
: BufferedOutputStream, DataOutputStream,
ByteArrayOutputStream

— Céac I6p thwerng dung cho truy xuat tap tin : File,
RadomAcesskFile...
— Chi tiét 1ap trinh xem thém Java docs cta JDK
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4.3 Stream va Multithreading (tt)

» Thread va Multithread trong Java.
— Thread : 1a mét déi twong co thé chay nhiéu phién
ban déng thoi.
— Java hé tro ap trinh thread trong ban than ngén
nglr.
— C6 hai cach dé tao Thread :
» Xay dwng class extends Thread.
* Implements interface Runable
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4.3 Stream va Multithreading (tt)

* Multithreading
—Vidu:
public static void main(String args([]) {

/]

while (true) {
Socket newsock = server.accept():;
ClientThread ct = new ClientThread (newsock) ;
ct.start (),
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4.3 Stream va Multithreading (tt)

class ClientThread extends Thread{
Socket sock;
public ClientThread (Socket sock) {
this.sock = sock;
}
public void run () {
//xu ly

Lap trinh mang — Chwong 4 138

Bach Khoa Online: hutonline.net




Tim kiém & download ebook: bookilook.com

4.4 Thw vién java.net.”

« L&p InetAddress : dung dé thao tac vé dia chi
Internet, cac phwong thire thwdng dung:
— public byte[] getAddress(): Returns the raw IP address of
this object

— public static InetAddress|] getAllIByName(String host)
throws UnknownHostException

— public String getHostAddress()
* Returns the IP address string "%d.%d.%d.%d".

— public static InetAddress getByName(String host) throws
UnknownHostException
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4.4 Thw vién java.net.”

» L&p Socket : dung cho chwong trinh client két noi
den may cha
— public Socket(String host, int port) throws
UnknownHostException, IOException
» Creates a stream socket and connects it to the specified port
number on the named host.
— public Socket(InetAddress address, int port) throws

IOException
» Creates a stream socket and connects it to the specified port

number at the specified IP address.
— public Socket(String host, int port, boolean stream) throws

IOException

» Creates a stream socket and connects it to the specified port
number on the named host.
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4.4 Thw vién java.net.”

« Lé&p Socket (it):
— public InputStream getinputStream() throws |OException

— public InetAddress getlnetAddress()
* Returns the address to which the socket is connected.

— int getPort()
» Returns the remote port to which this socket is connected.

— public OutputStream getOutputStream() throws

IOEXxception
* mReturns an output stream for this socket.
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4.4 Thw vién java.net.”

» L&p ServerSocket : dung cho chwong trinh server
tao socket va chap nhan két noi.
— ServerSocket(int port)
» Creates a server socket on a specified port.

— ServerSocket(int port, int backlog)

» Creates a server socket and binds it to the specified local port
number, with the specified backlog.

— ServerSocket(int port, int backlog, InetAddress bindAddr)

» Create a server with the specified port, listen backlog, and local IP
address to bind to.
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4.4 Thw vién java.net.”

» L&p ServerSocket (tt)

— public Socket accept() throws |OException
+ Listens for a connection to be made to this socket and accepts it.
The method blocks until a connection is made.
— public void close() throws |OException
* Closes this socket.
— public void setSoTimeout(int timeout) throws
SocketException
» Enable/disable SO_TIMEOUT with the specified timeout, in
milliseconds.
— public String toString()

» Returns the implementation address and implementation port of
this socket as a String.
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4.4 Thw vién java.net.”

« Lop DatagramSocket : sr dung cho chwong trinh
dung UDP
— public DatagramSocket() throws SocketException

» Constructs a datagram socket and binds it to any available port on
the local host machine.

— public DatagramSocket(int port) throws SocketException
» Constructs a datagram socket and binds it to the specified port on
the local host machine.
— public DatagramSocket(int port, InetAddress laddr) throws
SocketException

» Creates a datagram socket, bound to the specified local address.
The local port must be between 0 and 65535 inclusive.
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4.4 Thw vién java.net.”

» Lop DatagramSocket (tt) :
— public void connect(InetAddress address, int port)
» Connects the socket to a remote address for this socket.
— public void disconnect()

» Disconnects the socket. This does nothing if the socket is not
connected.

— public void receive(DatagramPacket p) throws

|OEXxception
» Receives a datagram packet from this socket

— public void send(DatagramPacket p) throws |OException

» Sends a datagram packet from this socket.
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4.4 Thw vién java.net.”

« L&p DatagramPacket : dung xay dwng cac géi tin dé
trao doi theo giao thire UDP.

— public DatagramPacket(byte[] buf, int length)

» Constructs a DatagramPacket for receiving packets of length
length.

— public DatagramPacket(byte[] buf, int length,
InetAddress address, int port)

» Constructs a datagram packet for sending packets of length length
to the specified port number on the specified host.

— public DatagramPacket(byte[] buf, int offset, int length)

» Constructs a DatagramPacket for receiving packets of length
length, specifying an offset into the buffer
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4.4 Thw vién java.net.”

» Lop DatagramPacket (tt)

— public InetAddress getAddress()

* Returns the IP address of the machine to which this datagram is
being sent or from which the datagram was received.

— public byte[] getData()
» Returns the data received or the data to be sent.
— public int getLength()

* Returns the length of the data to be sent or the length of the data
received.

— public int getPort()
* Returns the port number on the remote host.
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« L&p DatagramPacket (tt)

— public void setAddress(InetAddress iaddr)

» Sets the IP address of the machine to which this datagram is being
sent.

— public void setPort(int iport)

 Sets the port number on the remote host to which this datagram is
being sent.

— public void setData(byte[] buf)
+ Set the data buffer for this packet.

— public void setData(byte[] buf, int offset, int length)
 Set the data buffer for this packet.
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4.4 Thw vién java.net.”

* L&p URL : két nGi den mét tai nguyén Internet.
— public URL(String spec) throws MalformedURLException
» Creates a URL object from the String representation.
— public URL(String protocol, String host, String file) throws
MalformedURLEXxception
» Creates a URL from the specified protocol name, host name, and
file name. The default port for the specified protocol is used.
— public URL(String protocol, String host, int port, String file)
throws MalformedURLException

» Creates a URL object from the specified protocol, host, port
number, and file. Specifying a port number of -1 indicates that the
URL should use the default port for the protocol.
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. Lop URL(tY)
— public final Object getContent() throws |OException
* Returns the contents of this URL.
— public String getFile()
» Returns the file name of this URL.
— public URLConnection openConnection() throws

IOEXxception

* Returns a URLConnection object that represents a connection to
the remote object referred to by the URL.

— public final InputStream openStream() throws |OException

» Opens a connection to this URL and returns an InputStream for
reading from that connection.
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