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CHUONG 1: CAC KIEN THUC CO BAN VE MANG MAY TiNH
1.1. M6 hinh tham khéo 7 ting OSI

Mo hinh két ndi hé théng mé duge T6 chirc qudc té vé tiéu chudn hoa ISO
(International Organizaiton for Standardization) dua ra nham cung cap mét mo hinh
chuan cho cac nha san xuat va cung cap san pham vién thong ap dung theo dé phat
trién cac san pham vién théng. Y twéng mo hinh hoa duoc tao ra con nhim hd tro cho
viée két ndi giira cac hé thong va modun hoa cac thanh phan phuc vu mang vién thong.

a. Chirc ning ciia mé hinh OSI:

- Cung cap kién thirc vé hoat dong cta két ndi lién mang

- Pua ra trinh ty cong viéc dé thiét 1ap va thyc hién mot giao thic cho két ndi céac thiét
bi trén mang.

M5 hinh OSI con c6 mdt s thuan loi sau :

- Chia nho céc hoat dong phtrc tap cia mang thanh cac phan coéng viéc don gian.

- Cho phép cac nha thiét ké c6 kha ning phat trién trén tirmg modun chirc ning.

- Cung cip cac kha ning dinh nghia cac chuan giao tiép c6 tinh tuong thich cao
“plug and play” va tich hop nhiéu nha cung cap san pham.

b. CAu tric md hinh OSI:

Mo hinh OSI gbém 7 16p (level), mdi 16p thuc hién cac chirc ning riéng cho hoat dong
két ndi mang.

Hinh 1-1 M5 ta bay 16p OSI. 4 16p dau dinh nghia cach thirc cho dau cudi thiét 1ap két
ndi voi nhau dé trao dbi dir lidu. 3 16p trén dung dé phat trién cac tng dung dé dau
cubi két ndi voi nhau va ngudi ding.

Aplication

Application Presentation

(Upper Layer) Session

Transport Layer

Network Layer Data Lower Layer

Data Link

Physical

Cac lop trén

3 16p trén cung cua mo hinh OSI thuong dugc goi 1a cac 16p tng dung (Application
layers) hay con goi 13 cac 16p cao. Cac 16p nay thuong lién quan t6i giao tiép véi
nguoi dung, dinh dang cua dit liéu va phuong thire truy nhap cac tng dung do.

Hinh 1-2 M5 ta céac 16p trén va cung cap thong tin véi cac chirc ning ctia nd qua vi
du:

- Lép Ung dung: chiic nang giao | Telnet, HTTP




tiép gitra nguoi su dung va céac
chuong trinh ng dung

Application

- Lép trinh bay: cach thirc chuan | ASSCII
, hoa dit liéu va trinh bay sb liéu
Presentation EBCDIC
- Co6 chtic nang dac biét [ ma hoa

dr 1iéu nguo1 st dung JPEC

- Lép phién: thiét 1ap, duy tri va | NFS, SQL
, huy bé mdt phién lam viéc
Session

Transport Layer

Network Layer

Data Link

Physical

- Application layer : ddy 1a 16p cao nhat trong mé hinh. N6 1a noi ma ngudi st
dung hoic két ndi cac chuong trinh tng dung véi cac thi tuc cho phép truy nhap vio
mang.

- Presentation layer : Lop presentation cung cip cac ma va chic ning dé chuyén
d6i ma dugc cung cap bai 16p ung dung. Cac chic ning d6 dam bao rang dir liu tir
16p tng dung trong mot hé théng c6 thé dugc doc boi 16p tng dung cia mot he¢ théng
khac. VD : dung dé ma ho4 dir liéu tir 16p Gmg dung : nhu ma hoa anh jpeg , gif. Ma d6
cho phép ta c6 thé hién 1én trang web .

- Session layer : dugc sir dung dé thiét 1ap, duy tri va két thuc phién lam viéc
giita cac 16p presentation. Viéc trao doi thong tin & 16p nay bao gdm yéu cau dich vu
va dap tmg yéu ciu cua cac tmg dung trén thiét bi khac.

Cac lop dudi.

4 16p dudi cia md hinh OSI st dung dé dinh nghia 1am thé nao dé dit liéu dugc
truyén di trong cac day ndi vat 1y, cac thiét bi mang va di dén tram dau cudi cubi cing
1a dén cac 16p tng dung. Quan sach nay ta chi quan tdm dén 4 16p cudi. Va s& xem xét
tirng 16p mot cach chi tiét giao thiép giita cac 16p trong mé hinh OSI:

Str dung phuong phép protocal stack dé két ndi giira hai thiét bi trong mang. Protocal
stack 1a mot tp hop cac quy dinh dung dé dinh nghia lam thé nao dé dir liéu truyén
qua mang.

Vi du voi : TCP/IP mdi Layer cho phép dit liéu truyén qua. Cac 16p d6 trao ddi céac
thong tin dé cung cap cudc lién lac gitta hai thiét bi trong mang. Cac 16p giao tiép véi
nhau st dung Protocal Data Unit (PDU). Thong tin diéu khién ctia PDU dugc thém



vao v6i dir liéu & 10p trén. Va thong tin diéu khién ndy nam trong trudng goi 1a trudng
header va trailer.

Hinh 1-3 Data encapsulation

Application
Presentation
Upper Layer Data Session
TCP Header Upper Layer Data Transport Segment
IP Header Data Network Packet
LLC Header Data FCS Data Link Frame
MAC Header Data FCS Physical Bits
0101110101001000010
1.2. Ho giao thire TCP/IP
OSI1 TCP/IP
Application o ications layef Teinet | FTe | | swre | | DNs| | svwp
Presentation = { 7 Wiy —
Session Transport layer W I\/
Transport {host level) L it
Iicmp
Netiwoili lﬂtEl’l'.l El. lla:«.'.e:' |
(gateway level) ARP P

Data link  ~pewroy ; . -
e Network interfaced Token Ring FDDI

Physical layer

Céc tang cua giao thirc TCP/IP so véi cic tang cia md hinh OSI

Application: X4c nhan quyén, nén di lidu va cac dich vu cho nguoi ding
Transport: Xt 1y dit liéu gitta cac hé théng va cung cép viéc truy cap mang cho cac
ung dung

Network: Tim duong cho cac packet



Link: Mitc OS hoic cac thiét bi giao tiép mang trén mot may tinh

—

Mot s6 diém khac nhau ciia TCP/IP va mé hinh OSI
+ L&p ting dung trong TCP/IP x1r 1y chirc ndng cua 16p 5,6,7 trong mé hinh OSI

+ Lop transport trong TCP/IP cung cap c6 ché UDP truyén khong tin cdy, transport
trong OSI luén dam bao truyén tin cay

+ TCP/IP 1a mdt tap cua cac protocols (mdt bo giao thirc)

+ TCP/IP xay dung trudc OSI

Quy trinh dong géi dir li€u trong mé hinh TCP/IP nhu sau:

Figure TCP/IP Laver Encapsulation

1.3. So sanh giira hai giao thirc TCP va UDP



Téing Giao vin : Dich vu TCP

Phén kénh / Dén kénh

T.i'uj-'éu Tin cay clnet Email FTP WWW,

a

|
o Gitra tién trinh Gui va tién trinh Nhan
o Hai bén phai_ thiét lap trude két ndi: Dich

v hudng két noi

Q Piéu khién heu legng
o Bén Gui khéng guri qua nhiéu

Q Kiém sodt tdc nghén

o Giam tée dd guiri khi mang qua tai
Phdt hién 16i
K—fré.i':g cung C-,_r};p Ethernet Wireless FDDI

0o

i clata it ary)

1.4. Cong giao thirc

La mot s6 nam trong khoang 1..65535 dung dé phén biét giita 2 ing dung mang
v6i nhau gan véi dia chi IP va Socket

Mot sb cong va cac giao thic thong dung:

+ FTP: 21
+ Telnet: 23
+ SMTP: 25
+POP3: 110
+ HTTP:80
1.5. Pia chi IP, cac dia chi IP danh riéng
0123 4 8 16 | 24
Class A | 0 Netid Hostid
ClassB |1 0 Netid Hostid
ClassC [ 1] 1] O Netid Hostid
ClassD [1{ 1] 11 0 Multicast address
ClassE | 1{ 111 1(0 Reverved for future use




From To

Class A -0,0,0 [27.255.255.255

Metid Hostid Hostid

Class B . 255.255

Hostid

Netid Hostid

Class C ).0
Metid Hostid
Class D | 224.0.0.0 239.255.255.255
Group address Group address
Class E | 240.0.0.0 9. 255255235
Undefined Undefined

1.6. Pia chi tén mién: loai A, loai MX..

DNS: co s6 dit liéu phan tén luu cac Ban ghi Tai nguyén (RR)

DPinh dang RR : (name, value, type, TTL)

a Type=A a Type=CNAME
o name : hostname o name : tén bi danh cho mét tén
o value : IP address thire nao do : vidu
a Type=NS w_?ﬂv.zbm.com la tén bi danh
o, cua
o name : domain (vi du

servereast.backup2.ibm.com

foo.com) ,
; : : o value : tén thuc
o value : dia chi IP cua

z?uthor}‘_[atlyf nafne server Type=MX
ung vol mién do o :
o value : tén cua mailserver
1.7. Mt s6 giao thirc & tAng ing dung: HTTP, SMTP, POP3, FTP...
- Chung ta s& nghién ctru chi tiét cac giao thirc nay ¢ chuong 3



CHUONG 2: LAP TRINH MANG TRONG .NET FRAMEWORK
2.1. Socket hwéng ket noi (TCP Socket)
Socket 1a mdt giao di¢n lap trinh ing dung (API) mang
Théng qua giao dién nay chiing ta c6 thé 1ap trinh diéu khién viéc truyén thong giira
hai may str dung céc giao thirc mirc thap 1a TCP, UDP...
Socket 1a sy triru twong hod & mirc cao, c6 thé tudng twong nd nhu 14 thiét bi truyén
thong hai chiéu giri — nhan dit liéu gita hai may tinh v6i nhau.
B Cac loai Socket

O Socket hudéng két ndi (TCP Socket)

O Socket khong hudng két ndi (UDP Socket)

O Raw Socket

Application program I

Datagram
socket
interface

- |

Stream

socket Raw
interface e i
interface

B Dic diém cua Socket huéng két ndi
O C6 1 duong két ndi 4o gitra 2 tién trinh
Mot trong 2 tién trinh phai doi tién trinh kia yéu cau két nbi.

C0 thé str dung dé lién lac theo mé hinh Client/Server

0000

Trong md hinh Client/Server thi Server ling nghe va chap nhan mét yéu
cau két nbi

O MGdi thong diép giri déu c6 xac nhan tro vé

O Cac goi tin chuyén di tudn ty
B Dic diém ciia Socket khong hwéng két ndi

QO Hai tién trinh lién lac v6i nhau khong két ndi truc tiép

U Thong diép giri di phai kém theo dia chi ctia ngwdi nhan

O Théng diép coé thé giri nhiéu lan

O Nguoi giri khong chic chin thong diép t6i tay ngwdi nhan

O Théng diép giri sau c6 thé dén dich truéc thong diép giri trwde do.
B S6 hiéu cong ciia Socket



Q Dé c6 thé thyc hién cac cude giao tiép, mot trong hai qua trinh phai cong
b6 s6 hiéu cong ctia socket ma minh st dung.

O MOi cong giao tiép thé hién mot dia chi x4c dinh trong hé théng. Khi qua
trinh dugc gan mot sd hiéu coéng, nd c6 thé nhan dir liéu goi dén cong
nay tir cac qua trinh khéc.

U Qua trinh con lai cling yéu cau tao ra mdt socket.

2.1.1. Gidi thiéu vé NameSpace System.Net va System.Net.Sockets
B Cung cap mét giao dién 1ap trinh don gian cho rat nhiéu cac giao thirc mang.
C6 rat nhiéu 16p dé lap trinh
Ta quan tdm 16p IPAdress, IPEndPoint, DNS, ...
Lop [PAdress
Mot sb Field can chu ¥:

B Any: Cung cap mdt dia chi IP dé chi ra rang Server phai ling nghe trén
tat ca cac Card mang
B Broadcast: Cung cip mot dia chi IP quang ba
B Loopback: Tra vé mot dia chi IP lap
B AdressFamily: Tra vé ho dia chi cua IP hién hanh
Lop IPAddress
Mot sb phuong thirc can cha y:
B Phuong thirc khoi tao
B [PAddress(Byte[])
B [PAddress(Int64)
IsLoopback: Cho biét dia chi c6 phai dia chi lap khong

|
B Parse: Chuyén IP dang x4u vé IP chuin
B ToString: Tra dia chi IP vé dang xau
B TryParse: Kiém tra IP ¢ dang xau c6 hop 18 khong?
L6p IPEndPoint
B Mot s6 phuong thice can chd y:
B Phuong thirc khoi tao
B [PEndPoint (Int64, Int32)
B [PEndPoint (IPAddress, Int32)

B Create: Tao mot EndPoint tir mot dia chi Socket

B ToString : Tra vé dia chi IP va s hiéu cong theo khuon dang DiaChi:
Cong, vi du: 192.168.1.1:8080
Lép DNS
B Mot s6 thanh phan cua 16p:

B HostName: Cho biét tén cia may dugc phan gidi

B GetHostAddress: Tra vé tat ca IP ciia mot tram

B GetHostEntry: Giai dap tén hodc dija chi truyén vao va tra vé ddi tuong
IPHostEntry

10



B GetHostName: Lay vé tén ctia mdy tinh cuc b

B NameSpace System.Net.Sockets

B Mot sé 16p hay dung: TepClient, UdpClient, TepListener, Socket,
NetworkStream, ...

B Dé tao ra Socket

B Socket(AddressFamily af, SocketType st, ProtocolType pt)

SocketType [Protocoltype Description

Dgram Udp Connectionless communication

Stream Tcp Connection-oriented
communication

Raw Icmp Internet Control Message
Protocol

Raw Raw Plain IP packet communication

using System.Net;
using System.Net.Sockets;
class SockProp {
public static void Main() {

IPAddress ia = [IPAddress.Parse("127.0.0.1");
IPEndPoint ie = new IPEndPoint(ia, 8000);
Socket test = new Socket(AddressFamily.InterNetwork, SocketType.Stream,

ProtocolType.Tcp);

}

}

Console.WriteLine("AddressFamily: {0}", test. AddressFamily);
Console.WriteLine("SocketType: {0}", test.SocketType);
Console.WriteLine("ProtocolType: {0}", test.ProtocolType);
Console.WriteLine("Blocking: {0}", test.Blocking);
test.Blocking = false;

Console.WriteLine("new Blocking: {0}", test.Blocking);
Console.WriteLine("Connected: {0}", test.Connected);
test.Bind(ie);

IPEndPoint iep = (IPEndPoint)test.LocalEndPoint;
Console.WriteLine("Local EndPoint: {0}", iep.ToString());
test.Close();

Console.ReadKey();

2.1.2. Viét chwong trinh cho phia mdy chii

B Viét chuong trinh cho phia may chu

0 Tao mdt Socket

O Lién két véi mot IPEndPoint cuc bo

O Ling nghe két ndi

O Chip nhan két nbi

O Guri nhan dit liéu theo giao thirc da thiét ké

11



O Pong két ndi sau khi da hoan thanh va trd lai trang thai lang nghe cho
két ndi méi
B Viét chuong trinh cho phia may chu

IPEndPoint ipep = new IPEndPoint(IPAddress.Any, 9050);

Socket newsock = Socket(AddressFamily.InterNetwork,
SocketType.Stream, ProtocolType.Tcp);

newsock.Bind(ipep);

newsock.Listen(10);

Socket client = newsock.Accept();

//Giri nhan dit liéu theo giao thire da thiét ké

newsock.Close();

Chuwong trinh Server:
using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Sockets;
class Server{
static void Main(string[] args) {
IPEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 2008);
Socket server = new Socket(AddressFamily.InterNetwork, SocketType.Stream,
ProtocolType.Tcp);
server.Bind(iep);
server.Listen(10);
Console.WriteLine("Cho ket noi tu client");
Socket client = server.Accept();
Console.WriteLine("Chap nhan ket noi tu: {0}",
client. RemoteEndPoint. ToString());
string s = "Chao ban den voi Server";
//Chuyen chuoi s thanh mang byte
byte[] data = new byte[1024];
data = Encoding. ASCIIL.GetBytes(s);
//gui nhan du lieu theo giao thuc da thiet ke
client.Send(data,data.Length,SocketFlags.None);
while (true) {
data = new byte[1024];
int recv = client.Receive(data);
if (recv == 0) break;
//Chuyen mang byte Data thanh chuoi va in ra man hinh
s = Encoding. ASCII.GetString(data, 0, recv);
Console.WriteLine("Clien gui len: {0}", s);
//Neu chuoi nhan duoc la Quit thi thoat
if (s. ToUpper().Equals("QUIT")) break;
//Gui tra lai cho client chuoi s
s = s.ToUpper();
data = new byte[1024];



data = Encoding. ASCIIL.GetBytes(s);
client.Send(data, data.Length, SocketFlags.None);
(}slient. Shutdown(SocketShutdown.Both);
client.Close();
server.Close();
}
; ,
2.1.3. Viet chwong trinh cho phia may khdch
B Viét chuong trinh cho phia may khach
O Xac dinh dia chi cua Server
O Tao Socket
O Két ndi dén Server
O Gri nhan dir liéu theo giao thirc d thiét ké
O DPong Socket
B Viét chuong trinh cho phia may khach
IPEndPoint ipep = new IPEndPoint(Ipaddress.Parse("192.168.1.6"), 9050);
Socket server = new Socket(AddressFamily.InterNetwork,SocketType.Stream,
ProtocolType.Tcp);
server.Connect(ipep);
Chuong trinh Client:
using System;
using System.Collections.Generic;
using System.Text;

using System.Net;
using System.Net.Sockets;

class Client {
static void Main(string[] args) {
IPEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 2008);
Socket client = new Socket(AddressFamily.InterNetwork, SocketType.Stream,
ProtocolType.Tcp);
client. Connect(iep);
byte[] data = new byte[1024];
int recv = client.Receive(data);
string s = Encoding. ASCII.GetString(data, 0, recv);
Console.WriteLine("Server gui:{0}", s);
string input;
while (true) {
input = Console.ReadLine();
//Chuyen input thanh mang byte gui len cho server
data = new byte[1024];
data = Encoding. ASCII.GetBytes(input);
client.Send(data, data.Length, SocketFlags.None);
if (input. ToUpper().Equals("QUIT")) break;
data = new byte[1024];
recv = client.Receive(data);
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s = Encoding. ASCII.GetString(data, 0, recv);
Console.WriteLine("Server gui: {0}", s);

}

client.Disconnect(true);
client.Close();

2.1.4. Str dung cdc luong nhip xudit véi Socket
Tir Socket ta c6 thé tao ra ludng dé nhap xuat véi Socket d6 1a st dung 16p
NetworkStream

Property Description

CanRead Is true if the NetworkStream supports reading
CanSeek Is always false for NetworkStreams
CanWrite Is true if the NetworkStream supports writing
DataAvailable Is true if there is data available to be read

Vi du chwong trinh Client/Server sir dung NetworkStream dé giri va nhan dir liéu
Chuong trinh Client str dung NetworkStream:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using System.Net;

using System.Net.Sockets;
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class Program {
static void Main(string[] args) {

IPEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 2009);
Socket client = new Socket(AddressFamily.InterNetwork, SocketType.Stream,

ProtocolType.Tcp);
client.Connect(iep);
NetworkStream ns = new NetworkStream(client);
byte[] data = new byte[1024];
while (true) {

}

string input = Console.ReadLine();

data = Encoding. ASCIIL.GetBytes(input);
ns.Write(data, 0, data.Length);

if (input. ToUpper().Equals("QUIT")) break;

data = new byte[1024];

int rec = ns.Read(data, 0, data.Length);

string s = Encoding. ASCII.GetString(data, 0, rec);
Console.WriteLine(s);

client.Close();

b
j

Chuong trinh Server str dung NetworkStream:
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Net;
using System.Net.Sockets;
class Program {
static void Main(string|[] args) {

IPEndPoint iep=new IPEndPoint(IPAddress.Parse("127.0.0.1"),2009);
Socket server = new Socket(AddressFamily.InterNetwork, SocketType.Stream,

ProtocolType.Tcp);
server.Bind(iep);
server.Listen(10);
Socket client = server.Accept();
byte[] data;
NetworkStream ns = new NetworkStream(client);
while (true) {

data = new byte[1024];

int rec = ns.Read(data, 0, data.Length);

string s = Encoding. ASCII.GetString(data, 0, rec);
Console.WriteLine(s);

data = new byte[1024];

s = s.ToUpper();

if (s.Equals("QUIT")) break;

data = Encoding. ASCII.GetBytes(s);
ns.Write(data, 0, data.Length);
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client.Close();
server.Close();

b
}

Trén cé sé cia NetworkStream ta c6 thé ndi thém céc ludng dé nhap xuét theo hudng
ky tu nhu StreamReader, StreamWriter
Sau ddy 1a mot vi du vé chuong trinh Client/Server st dyng ludng nhap xuat, chuong
trinh Server chep phép Client gui 1€n yéu cau, néu yéu cau la GetDate khong phén biét
chir hoa chir thuong thi Server tra vé cho Client ngay hién tai, néu yéu cau la GetTime
khong phan biét hoa thuong thi Server tra vé gio hién tai, néu 1a Quit thi Server ngit
két n6i v6i Client, khong phai cac truong hop trén thi thong bao khong hiéu 1énh.
Chuong trinh phia Client:
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Net;
using System.Net.Sockets;
using System.IO;
using System.Threading;
class DateTimeClient {
static void Main(string[] args) {
IPEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 9999);
Socket client = new Socket(AddressFamily.InterNetwork, SocketType.Stream,
ProtocolType.Tcp);
client. Connect(iep);
NetworkStream ns = new NetworkStream(client);
StreamReader sr = new StreamReader(ns);
StreamWriter sw = new StreamWriter(ns);
while (true) {
string input = Console.ReadLine();
sw.WriteLine(input);
sw.Flush();
if (input. ToUpper().Equals("QUIT")) break;
string kq = sr.ReadLine();
Console.WriteLine(kq);
b
sr.Close();
sw.Close();
ns.Close();
client.Close();

}
}
Chuwong trinh phia Server:
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Net;
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using System.Net.Sockets;
using System.IO;
class DateTimeServer{
static void Main(string[] args) {

h
;
2.2.

2.2,

IPEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 2009);

Socket server = new Socket(AddressFamily.InterNetwork, SocketType.Stream,

ProtocolType.Tcp);
server.Bind(iep);
server.Listen(10);
Socket client = server.Accept();
NetworkStream ns = new NetworkStream(client);
StreamReader sr = new StreamReader(ns
StreamWriter sw = new StreamWriter(ns);
string kq="";
while (true) {
string s = sr.ReadLine();
s=s.ToUpper();
if (s.Equals("QUIT")) break;
if (s.Equals("GETDATE"))
kq = DateTime.Now.ToString("dd/MM/yyyy");
else
if (s.Equals("GETTIME"))
kq = DateTime.Now.ToString("hh:mm:ss");
else
kq = "Khong hieu lenh";
sw.WriteLine(kq);
sw.Flush();
}
sr.Close();
sw.Close();
client.Close();

Socket khong huéng két ndi (UDP Socket)
B Chuong trinh phia may chu
O Tao mot Socket
O Lién két vi mot IPEndPoint cuc bd
QO Giri nhén dit lidu theo giao thire da thiét ké
O Dong Socket
B Chuong trinh phia may khach
O Xac dinh dia chi Server
O Tao Socket
QO Guri nhén dit liéu theo giao thire di thiét ké
O Dbong Socket

1. Viét chwong trinh cho phia mdy chii

using System;
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using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Sockets;
class Program {
static void Main(string[] args) {

IPEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 2008);
Socket server = new Socket(AddressFamily.InterNetwork, SocketType.Dgram,

ProtocolType.Udp);

b
}

server.Bind(iep);
//tao ra mot Endpot tu xa de nhan du lieu ve
IPEndPoint RemoteEp = new IPEndPoint(IPAddress.Any, 0);
EndPoint remote=(EndPoint)RemoteEp;
byte[] data = new byte[1024];
int recv = server.ReceiveFrom(data, ref remote);
string s = Encoding. ASCII.GetString(data, 0, recv);
Console.WriteLine("nhan ve tu Client: {0}", s);
data = Encoding. ASCII.GetBytes("Chao client");
server.SendTo(data, remote);
while (true) {
data=new byte[1024];
recv = server.ReceiveFrom(data, ref remote);
s = Encoding. ASCII.GetString(data, 0, recv);
if (s. ToUpper().Equals("QUIT")) break;
Console.WriteLine(s);
data=new byte[1024];
data=Encoding. ASCIL.GetBytes(s);
server.SendTo(data,0,data.Length,SocketFlags.None,remote);
)

server.Close();

2.2.2. Viét chuwong trinh cho phia may khdch
using System;

using System.Collections.Generic;

using System.Text;

using System.Net;

using System.Net.Sockets;

class Program {
static void Main(string[] args) {

IPEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 2008);
Socket client = new Socket(AddressFamily.InterNetwork, SocketType.Dgram,

ProtocolType.Udp);

String s = "Chao server";

byte[] data = new byte[1024];

data = Encoding. ASCII.GetBytes(s);
client.SendTo(data, iep);

EndPoint remote = (EndPoint)iep;

18



}

data = new byte[1024];

int recv = client.ReceiveFrom(data, ref remote);
s = Encoding. ASCII.GetString(data, 0, recv);
Console.WriteLine("Nhan ve tu Server{0}",s);
while (true) {

}

s = Console.ReadLine();

data=new byte[1024];

data = Encoding. ASCIIL.GetBytes(s);
client.SendTo(data, remote);

if (s. ToUpper().Equals("QUIT")) break;

data = new byte[1024];

recv = client.ReceiveFrom(data, ref remote);
s = Encoding. ASCII.GetString(data, 0, recv);
Console.WriteLine(s);

client.Close();

St dung Socket khong huéng két ndi viét chwong trinh chat giua 2 may nhu

sau: (Sau nay chung ta c6 thé st dung 16p UdpClient)

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;
using System.Net;

using System.Net.Sockets;

using System.Threading;

public partial class Forml : Form {
private Socket udpl;
private IPEndPoint ipremote, iplocal,
public Form1() {

InitializeComponent();
CheckForlllegalCrossThreadCalls = false;

private void btStart Click(object sender, EventArgs e) {

udpl = new Socket(AddressFamily.InterNetwork, SocketType.Dgram,

ProtocolType.Udp);

iplocal = new IPEndPoint(IPAddress.Parse("127.0.0.1"),
int.Parse(txtLocalPort.Text));

udp1.Bind(iplocal);

ipremote = new [IPEndPoint(IPAddress.Parse(txtlp.Text),
int.Parse(txtRemotePort. Text));

Thread tuyen = new Thread(new ThreadStart(NhanDL));
tuyen.Start();
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}

private void btSend Click(object sender, EventArgs e) {
byte[] data = new byte[1024];
data = Encoding. ASCIIL.GetBytes(txtSend. Text);
udp1.SendTo(data, ipremote);
b
private void NhanDL() {
while (true) {
byte[] data = new byte[1024];
IPEndPoint ipe = new IPEndPoint(IPAddress.Any, 0);
EndPoint remote = (EndPoint)ipe;
int rec = udpl.ReceiveFrom(data, ref remote);
string s = Encoding. ASCII.GetString(data, 0, rec);
txtNoidung.Text += s + "\r\n";

b
}

private void button1_Click(object sender, EventArgs e) {
MessageBox.Show(txtSend. Text.Substring(0, txtSend. Text.IndexOf(" ")));

}

}
UDP Server
socket( )
UDP Client oinc( )
socket( ) rem-'t::rrnml.‘ ) f+——

| I

. block until datagram
[— R SEI‘Id[G( ) _“———g—‘i_tfin_[iut“} received from a client

T

Process request

recvfrom ) L J'

sendto( )

data(reply)

close( )

2.2.3. Sir dung I6p System.10.MemoryStream dé tao viing dém nhdp xudt

2.3. Sir dung cac 16p hé trg dwge xay dung tir 16p Soket
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2.3.1. Lop TCPClient

Muc dich cua 16p UDPClient ¢ trén l1a dung cho lap trinh voi giao thic UDP,
v6i giao thirc nay thi hai bén khong cin phai thiét 1ap két ndi trude khi giri do vay mirc
do tin cay khong cao. Pé dam bao do tin cdy trong cac ing dung mang, ngudi ta con
ding mot giao thic khac, goi 13 giao thirc c6 két ndi : TCP (Transport Control
Protocol). Trén Internet cha yéu 1a dung loai giao thirc nay, vi du nhu Telnet, HTTP,
SMTP, POP3... Bé lap trinh theo giao thic TCP, MS.NET cung cép hai 16p c6 tén 1a
TCPClient va TCPListener.
- Céc thanh phan cta 16p TepClient
+ Phuong thire khdi tao:

Constructor Method

Name Description

TopChent () Tao mot ddi tuong TcpClient. Chua dat thong ) gi.
TcpClient Tao mdt TepClient va gén cho n6é mot EndPoint cuc bo.
IPEndPoint ) , A\ A Lea. R x

HRE S (Qén dia chi may cuc bo va so hiéu cong dé sir dung trao

do1 thong tin vé sau)

TepClient : Tao mot d01 tuong TepClient va ket nbi dén mot may co
(RemoteHost: String,

32 dia chi va s hiéu cong duoc truyén vao.. RemoteHost ¢6

Int32) thé 1a dia chi IP chuan hodc tén may.

+ Mot s6 thudc tinh:

Name Description

4 | Available | Cho biét s6 byte @& nhan vé tr mang va cé san
dé doc.

% || Client Tra vé Socket i'ng vaGi TCPClient hién hanh.

s | Connected || Trang thai cho biét dd két ndi duwoc dén Server hay chua ?

+ Mot s6 phuong thic:

Name Description
+0 || Close Giai phdéng doi tugng TcpClient nhung
khong déng két ndi.
o[ || Connect K&t n6i dén mot may TCP khac cd Tén va
(RemoteHost, s hiéu cong.
Port)
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o0 || GetStream Tra vé NetworkStream dé tur do gilp ta
gui hay nhan dir liéu. (Thudng lam tham
sO khi tao StreamReader va
StreamWriter) .

Khi d& gan vao StreamReader va
StreamWriter roi thi ta c6 thé gui va nhan
dir liéu théng qua cac phucng thic
Readln, writeline tuong ng cua cac I6p
nay.

Ta st dung 16p TepClient viét lai chwong trinh DateTimeClient nhur sau:
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Net;
using System.Net.Sockets;
using System.IO;
using System.Threading;
class DateTimeClient {
static void Main(string[] args) {
IPEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 9999);
TcpClient client = new TcpClient();
client.Connect(iep);
StreamReader sr = new StreamReader(client.GetStream());
StreamWriter sw = new StreamWriter(client.GetStream());
while (true) {
string input = Console.ReadLine();
sw.WriteLine(input);
sw.Flush();
if (input. ToUpper().Equals("QUIT")) break;
string kq = sr.ReadLine();
Console.WriteLine(kq);
}
sr.Close();
sw.Close();
client.Close();

b
}

2.3.2. Lop TCPListener

TCPListerner 1a mot 16p cho phép ngudi lap trinh ¢ thé xay dung cac ng
dung Server (Vi du nhu SMTP Server, FTP Server, DNS Server, POP3 Server hay
server tu dinh nghia ....). Ung dung server khac voi ung dung Client & chd nd luén
ludn thue hién lang nghe va chip nhan cac két ndi dén tir Client.
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Céc thanh phan cua 16p TcpListener:
+ Phuong thire khdi tao:

Constructor method

Name

Description

TcpListener (Port:

Int32)

Tao mot TepListener va ling nghe tai cong chi dinh.

TcpListener
(IPEndPoint)

Tao mdt TepListener voi gia tri Endpoint truyén vao.

TcpListener
(IPAddress, Int32)

Tao mot TepListener va ling nghe cac két ndi dén tai
dia chi IP va cong chi dinh.

+ Cac phuong thic khac

Name Description

o | AcceptSocket Chép nhan mot yéu cau két ndi dang cho.

o0 | AcceptTcpClient | Chap nhan mot yéu cau két ndi dang cho. (Ung dung s&
dung tai 1énh nay cho dén khi nao c6 mot két ndi den)

« [ || Pendin Cho biét liéu c6 két ndi nao dang cho doi khong ? (True
= ¢0).

o | Start Bit du lang nghe céac yéu cau két ni.

o || Stop Dung viéc nghe.

Sir dung 16p TcpListener ta viét lai chwong trinh DateTime Server nhu sau:
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Net;

using System.Net.Sockets;

using System.IO;

class DateTimeServer {
static void Main(string|[] args) {

IPEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 2009);

TcpListener server = new TcpListener(iep);

server.Start();

TcpClient client = server.AcceptTcpClient();
StreamReader sr = new StreamReader(client.GetStream());
StreamWriter sw = new StreamWriter(client.GetStream());

string kq="";
while (true) {
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string s = sr.ReadLine();
s=s. ToUpper();

if (s.Equals("QUIT")) break;
if (s.Equals("GETDATE"))

kq = DateTime.Now.ToString("dd/MM/yyyy");

else

if (s.Equals("GETTIME"))

kq = DateTime.Now.ToString("hh:mm:ss");

else

kq = "Khong hieu lenh";

sw.WriteLine(kq);
sw.Flush();

h

sr.Close();

sw.Close();

client.Close();

§
)

2.3.3. Lop UDPClient

Giao thiic UDP (User Datagram Protocol hay User Define Protocol) 1a mot giao thic
phi két n6i (Connectionless) c6 nghia 1a mot bén c¢6 thé giii dit liéu cho bén kia ma khong cin
biét 1a bén d6 da san sang hay chua ? (N6i cach khac la khong can thiét 1ap két noi giita hai
bén khi ti€n hanh trao ddi thong tin). Giao thic nay khong tin cay bang giao thic TCP nhung
toc do lai nhanh va dé& cai dat. Ngoai ra, v6i giao thitc UDP ta con ¢6 thé giri cdc goi tin quang

bé (Broadcast) cho dong thoi nhiéu may.

Trong .NET, 16p UDPClient (nam trong System.Net .Sockets) déng géi cac chic nang

cta giao thic UDP.

Constructor methosd

Description

UdpClient ()

Tao mot d6i tuong (thé hién) méi cua 16p
UDPClient.

UdpClient (AddressFamily)

Tao mot d6i tuong (thé hién) méi cua 16p
UDPClient. Thuoc mot dong dia chi
(AddressFamily) dugc chi dinh.

UdpClient (Int32)

Tao mot UdpClient va gan (bind) mot cong cho no.

UdpClient (IPEndPoint)

Tao mot UdpClient va gin (bind) mot IPEndpoint
(g4n dia chi IP va céng) cho né.

UdpClient (Int32, AddressFamily)

Tao mot UdpClient va gan s6 hiéu cong,
AddressFamily
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UdpClient (String, Int32)

Tao mot UdpClient va thiét 1ap v6i mat tram tir xa
mac dinh.

PUBLIC Method

Name

Description

BeginReceive

Nhan dit liéu Khong dong bo tir mdy & xa.

v

% BeginSend Gui khong dong bo dit liéu t6i may O xa

il Close Dong két noi.

w 3 Connect Thiét 1ap mot Default remote host.

o EndReceive Két thiic nhan dit liéu khong dong bo & trén

o EndSend Két thiic viéc gui dit liéu khong dong bo & trén

o Receive Nhan dir liéu (dong bo) do may ¢ xa gui. (Pong bo c6
nghia la cac Iénh ngay sau Iénh Receive chi dugc thuc thi néu
Receive da nhan duoc dit liéu vé . Con néu né chua nhan
duoc — du chi mot chidt — thi né van cit cho (blocking))

o Send Gui dir liéu (dong bo) cho may 6 xa.

Vi du sir dung UdpClient viét chuong trinh Chat giita 2 may:

Do chuong trinh & 2 may 13 nhu nhau ta chi cin viét mot chuong trinh copy ra dé st

dung.

Hinh anh cua n6 nhu sau:

Form/

Remote Ip

127.0.01 Remate Part ||

=e9

Local Part

|

Conncect ]

using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
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using System.Text;
using System.Windows.Forms;
using System.Net;
using System.Net.Sockets;
using System.Threading;
namespace UdpChat {
public partial class Form1 : Form {
public Form1() {
InitializeComponent();
CheckForlllegalCrossThreadCalls = false;
)
private void btSend Click(object sender, EventArgs e) {
UdpClient send = new UdpClient();
IPEndPoint iepRemote = new IPEndPoint(IPAddress.Parse(txtlp.Text),
int.Parse(txtRemotePort. Text));
byte[] data = new byte[1024];
data = Encoding. UTF8.GetBytes(txtSend. Text);
send.Send(data, data.Length, iepRemote);
txtReceive.Text += "Sender: "+txtSend.Text + "\r\n";
txtSend.Clear();
if (txtSend.Text. ToUpper().Equals("QUIT")) this.Dispose();
)
private void btConnect Click(object sender, EventArgs e) {
Thread tuyen = new Thread(new ThreadStart(NhanDl));
tuyen.Start();
)
private void NhanDI() {
UdpClient receiver = new UdpClient(int.Parse(txtLocalPort. Text));
IPEndPoint iep = new IPEndPoint(IPAddress.Any, 0);
while (true) {
byte[] data = new byte[1024];
data = receiver.Receive(ref iep);
string s = Encoding. UTF8.GetString(data);
if (s.Trim().ToUpper().Equals("QUIT")) break;
txtReceive.Text += "Receiver: "+ s + "\r\n";

}
}
}
J :
2.4. Socket khong dong bo
2.4.1. M6 hinh xw ly sw kién cua windows
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M0 hinh x1r 1y su kién cia Windows duoc thé hién qua hinh sau:

class WindowSample

{
public WindowSample()

{

Event .
Button1 .
clicked Button buttonl = new Button();
buttonl.Parent = this;
Application buttonl.Click += new EventHandler(ButtonClick)

Windows 0S

}

\\\\\void ButtonClick(object ofj. EventArgs ea)
{

)
}

Nhu vay thong qua mo hinh nay ta c6 thé uy nhiém cho mot tha tuc nao do thuc
hién khi sy ki¢n sdy ra trén cac Control
Vi du:
using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.Ling;
using System.Text;
using System. Windows.Forms;

namespace EventDemo {
public partial class Form1 : Form {
public Form1() {
InitializeComponent();
button1.Click += new EventHandler(NhanTiep);

}

private void buttonl_Click(object sender, EventArgs e) {
MessageBox.Show("Bac da nhan em");

}

private void NhanTiep(object sender, EventArgs e) {
MessageBox.Show("Bac lai nhan em roi");

b
b
}

O vi du trén chung ta ngoai sy kién Click cia button 1 chiung ta thém mot xu
kién khi buttonl dugc nhan do 1a su ki¢n NhanTiep.

2.4.2. Str dung Socket khong dong b
Pé lap trinh khong ddng bd vai Socket chung ta st dung cac phuong thirc cho
viéc st dung bat déng bo
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Céc phuong thirc cho viéc l4p trinh bat ddng bo duogc chia lam 2 lai thuong bat
dau bang Begin va End:
QO Phuong thirc bit ddu bang Begin, bit dau mot chire ning va dugc ding
ky véi phuong thirc AsyncCallback
O Bit dau bang End chi chirc ning hoan thanh khi AsyncCallback dugc
gol.
Requests Started By... Description of Request Requests Ended BY...

BeginAccept() To accept an incoming EndAccept()
connection

BeginConnect() To connect to a remote EndConnect()
host

BeginReceive() To retrieve data from a EndReceive()
socket

BeginReceiveFrom() To retrieve data from a EndReceiveFrom()
specific remote host

BeginSend() To send data from a EndSend()
socket

BeginSendTo() To send data to a EndSendTo()

specific remote host
- Bé chap nhan két ndi bat déng bo ta sir dung phuong thirc BeginAccept() va
EndAccept() nhu sau:
U Phuong thirc BeginAccept() va EndAccept()
[AsyncResult BeginAccept(AsyncCallback callback, object state)
Socket EndAccept(IAsyncResult iar);
U Thuong duge dung nhu sau:
Socket sock = new Socket(AddressFamily.InterNetwork, SocketType.Stream,
ProtocolType.Tcp);
IPEndPoint iep = new IPEndPoint(IPAddress.Any, 9050);
sock.Bind(iep);
sock.Listen(5);
sock.BeginAccept(new AsyncCallback(CallAccept), sock);
Trong d6 phuong thirc CallAccept thudng duge viét nhu sau:
private static void CallAccept(IAsyncResult iar) {
Socket server = (Socket)iar. AsyncState;
Socket client = server.EndAccept(iar);

}
- DBé thiét 1ap két ndi theo cach bat déng bo ching ta sir dung phuong thirc
BeginConnect() va EndConnect() nhu sau:
U Phuong thirc BeginConnect() va EndConnect()

28



Socket newsock = new Socket(AddressFamily.InterNetwork,
SocketType.Stream, ProtocolType.Tcp);
IPEndPoint iep =new IPEndPoint(IPAddress.Parse("127.0.0.1"), 9050);
newsock.BeginConnect(iep, new AsyncCallback(Connected), newsock);
Trong d6 phuong thirc Connected thudng duge viét nhu sau:
public static void Connected(IAsyncResult iar) {
Socket sock = (Socket)iar. AsyncState;
try {
sock.EndConnect(iar);
} catch (SocketException) {
Console.WriteLine("Unable to connect to host");

)

} 9 14 1

- B¢ gui dir li¢u bat dong bg ching ta lam nhu sau:
+ Phuong thirc BeginSend() va EndSend()
+ BeginSend()
[AsyncResult BeginSend(byte[] buffer, int offset, int size, SocketFlags sockflag,
AsyncCallback callback, object state)
Vi du:

sock.BeginSend(data, 0, data.Length, SocketFlags.None, new
AsyncCallback(SendData), sock);
+ EndSend()

int EndSend(IAsyncResult iar)

Trong d6 phuong thirc SendData thuong duoc viét nhu sau:

private static void SendData(IAsyncResult iar) {
Socket server = (Socket)iar. AsyncState;
int sent = server.EndSend(iar);

} 7 It 14

Tuong tu nhu giao thirc hudng két noi néu ta sir dung gui dir li¢u theo giao thic
khong hudng két ndi ching ta ciing thuc hién twong tu nhu sau:

O Phuong thirc BeginSendTo() va EndSendTo()

[AsyncResult BeginSendTo(byte[] buffer, int offset, int size, SocketFlags
sockflag, EndPoint ep, AsyncCallback callback, object state)
Vi du:

IPEndPoint iep = new EndPoint(IPAddress.Parse("192.168.1.6"), 9050);

sock.BeginSendTo(data, 0, data.Length, SocketFlags.None, iep, new
AsynCallback(SendDataTo), sock);

int EndSendTo(IAsyncResult iar)

- Dé nhan dir liéu bat déng bo ta thuc hién nhu sau:
+ Nhan dit liéu v6i giao thirc hudng két nbi:

U Phuong thic BeginReceive va EndReceive()
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sock.BeginReceive(data, 0, data.Length, SocketFlags.None, new
AsyncCallback(ReceivedData), sock);
Vi ReceivedData dugc dinh nghia nhu sau:
void ReceivedData(IAsyncResult iar) {
Socket remote = (Socket)iar. AsyncState;
int recv = remote.EndReceive(iar);
string receivedData = Encoding. ASCII. GetString(data, 0,
recv);
Console.WriteLine(receivedData);
b
+ Nhan dir li€u bat dong bd véi giao thue khong hudng két noi.
O Phuong thirc BeginReceiveFrom() and EndReceiveFrom()
sock.BeginReceive(data, 0, data.Length, SocketFlags.None, ref iep, new
AsyncCallback(ReceiveData), sock);
void ReceiveData(lasyncResult iar) {
Socket remote = (Socket)iar. AsyncState;
int recv = remote.EndReceiveFrom(iar);
string stringData = Encoding. ASCII.GetString(data, 0,
recv);

Console.WriteLine(stringData);

}

2.4.3. Vi du vé Socket khéng dong by

Sau ddy chung ta s& sir dung cac phuong thirc khong ddng bo viét chuong trinh
Client/Server theo Socket bat dong bd, mdi khi Client giri dit liéu 1én Server, né s& in
ra va gui tra lai cho Client. M hinh ciia client/server sir dung cac phuong thirc bat
ddng bo nhu sau:

Waiting for Connection

BeginAccept()

Sending Data
EndSend()
BeginReceive()

Y

Accepting a Connection
EndAccept()
BeginSend()

(loop)

Receiving Data
EndReceive()
BeginSend()
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[ Connect button clicked event

l

Connecting method

BeginConnect()

AsyncCallback method
EndConnect()
BeginReceive()

Disconnect button clicked event

A

Send button clicked event ’

l

Send data method

BeginSend()

A

Close connection method Receive data method

EndReceive() -

Close() Display data

AsyncCallback method
EndSend()
BeginReceive()

Chuwong trinh phia Client:

using System;

using System.Drawing;

using System.Net;

using System.Net.Sockets;

using System.Text;

using System.Windows.Forms;

class AsyncTcpClient:Form

{
private TextBox newText;
private TextBox conStatus;
private ListBox results;
private Socket client;
private byte[] data = new byte[1024];
private int size = 1024;
public AsyncTcpClient()
{
Text = "Asynchronous TCP Client";
Size = new Size(400, 380);
Label labell = new Label();
labell.Parent = this;
labell.Text = "Enter text string:";
labell.AutoSize = true;
labell.Location = new Point(10, 30);
newText = new TextBox();
newText.Parent = this;
newText.Size = new Size(200, 2 * Font.Height);
newText.Location = new Point(10, 55);
results = new ListBox();
results.Parent = this;
results.Location = new Point(10, 85);
results.Size = new Size(360, 18 * Font.Height);
Label label2 = new Label();
label2.Parent = this;
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label2.Text = "Connection Status:";

label2.AutoSize = true;

label2.Location = new Point(10, 330);

conStatus = new TextBox();

conStatus.Parent = this;

conStatus.Text = "Disconnected";

conStatus.Size = new Size(200, 2 * Font.Height);
conStatus.Location = new Point(110, 325);

Button sendit = new Button();

sendit.Parent = this;

sendit. Text = "Send";

sendit.Location = new Point(220,52);

sendit.Size = new Size(5 * Font.Height, 2 * Font.Height);
sendit.Click += new EventHandler(ButtonSendOnClick);
Button connect = new Button();

connect.Parent = this;

connect. Text = "Connect";

connect.Location = new Point(295, 20);

connect.Size = new Size(6 * Font.Height, 2 * Font.Height);
connect.Click += new EventHandler(ButtonConnectOnClick);
Button discon = new Button();

discon.Parent = this;

discon.Text = "Disconnect";

discon.Location = new Point(295,52);

discon.Size = new Size(6 * Font.Height, 2 * Font.Height);
discon.Click += new EventHandler(ButtonDisconOnClick);

}

void ButtonConnectOnClick(object obj, EventArgs ea)

{

conStatus.Text = "Connecting...";

Socket newsock = new Socket(AddressFamily.InterNetwork,
SocketType.Stream, ProtocolType.Tcp);

[PEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 9050);

newsock.BeginConnect(iep, new AsyncCallback(Connected), newsock);

}
void ButtonSendOnClick(object obj, EventArgs ea)

{
byte[] message = Encoding. ASCII.GetBytes(newText. Text);

newText.Clear();

client.BeginSend(message, 0, message.Length, SocketFlags.None,
new AsyncCallback(SendData), client);

b

void ButtonDisconOnClick(object obj, EventArgs ea)

{

client.Close();
conStatus.Text = "Disconnected";

}

void Connected(IAsyncResult iar)

{
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client = (Socket)iar. AsyncState;

try
d

client. EndConnect(iar);
conStatus.Text = "Connected to: " + client. RemoteEndPoint. ToString();
client.BeginReceive(data, 0, size, SocketFlags.None,
new AsyncCallback(ReceiveData), client);
} catch (SocketException)

{
conStatus.Text = "Error connecting";
b
b
void ReceiveData(IAsyncResult iar)
{

Socket remote = (Socket)iar. AsyncState;

int recv = remote.EndReceive(iar);

string stringData = Encoding. ASCII.GetString(data, 0, recv);
results.Items.Add(stringData);

}
void SendData(IAsyncResult iar)

{

Socket remote = (Socket)iar.AsyncState;

int sent = remote.EndSend(iar);

remote.BeginReceive(data, 0, size, SocketFlags.None,
new AsyncCallback(ReceiveData), remote);

}
public static void Main()

{
Application.Run(new AsyncTcpClient());
¥

¥

Chuong trinh phia Server:
using System;
using System.Drawing;
using System.Net;
using System.Net.Sockets;
using System.Text;
using System.Windows.Forms;
class AsyncTcpSrvr  :Form
{
private TextBox conStatus;
private ListBox results;
private byte[] data = new byte[1024];
private int size = 1024;
private Socket server;
public AsyncTcpSrvr()
{
Text ="Asynchronous TCP Server",;
Size = new Size(400, 380);

33



results = new ListBox();

results.Parent = this;

results.Location = new Point(10, 65);

results.Size = new Size(350, 20 * Font.Height);

Label labell = new Label();

labell.Parent = this;

labell.Text = "Text received from client:";

labell.AutoSize = true;

labell.Location = new Point(10, 45);

Label label2 = new Label();

label2.Parent = this;

label2.Text = "Connection Status:";

label2.AutoSize = true;

label2.Location = new Point(10, 330);

conStatus = new TextBox();

conStatus.Parent = this;

conStatus.Text = "Waiting for client...";

conStatus.Size = new Size(200, 2 * Font.Height);

conStatus.Location = new Point(110, 325);

Button stopServer = new Button();

stopServer.Parent = this;

stopServer.Text = "Stop Server";

stopServer.Location = new Point(260,32);

stopServer.Size = new Size(7 * Font.Height, 2 * Font.Height);

stopServer.Click += new EventHandler(ButtonStopOnClick);

server = new Socket(AddressFamily.InterNetwork,
SocketType.Stream, ProtocolType.Tcp);

[PEndPoint iep = new IPEndPoint(IPAddress.Any, 9050);

server.Bind(iep);

server.Listen(5);

server.BeginAccept(new AsyncCallback(AcceptConn), server);

}
void ButtonStopOnClick(object obj, EventArgs ea)

{
Close();

b
void AcceptConn(IAsyncResult iar)

{

Socket oldserver = (Socket)iar. AsyncState;

Socket client = oldserver.EndAccept(iar);

conStatus.Text = "Connected to: " + client.RemoteEndPoint. ToString();

string stringData = "Welcome to my server";

byte[] messagel = Encoding. ASCIIL.GetBytes(stringData);

client.BeginSend(messagel, 0, messagel.Length, SocketFlags.None,
new AsyncCallback(SendData), client);

}

void SendData(IAsyncResult iar)
{

Socket client = (Socket)iar.AsyncState;
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int sent = client.EndSend(iar);
client.BeginReceive(data, 0, size, SocketFlags.None,
new AsyncCallback(ReceiveData), client);

}

void ReceiveData(IAsyncResult iar)

{

Socket client = (Socket)iar.AsyncState;
int recv = client. EndReceive(iar);

if (recv == 0)

{

client.Close();

conStatus.Text = "Waiting for client...";
server.BeginAccept(new AsyncCallback(AcceptConn), server);
return;

b
string receivedData = Encoding. ASCII.GetString(data, 0, recv);

results.Items.Add(receivedData);

byte[] message2 = Encoding. ASCIIL.GetBytes(receivedData);

client.BeginSend(message2, 0, message2.Length, SocketFlags.None,
new AsyncCallback(SendData), client);

}

public static void Main()

{
Application.Run(new AsyncTcpSrvr());

}

}
2.4.4. Sur dung cdac phwong thirc Non-blocking

Pé lap trinh bat dong bod chung ta c6 thé sir dung cac phuong thirc Non —
bloking nhu phuong thire Poll() va phuong thirc Select:
+ Phuong thure Poll()
bool Poll(int microseconds, SelectMode mode);
O SelectRead: Poll() tra vé true néu mot trong nhimng diéu kién sau duoc
thoa:
B Néu phuong thirc Accept() thanh cong
B Néu c6 dit liéu trén Socket
B Néu két nbi di dong

QO SelectWrite: Poll() tra vé true néu thoa mot trong nhitng diéu kién sau:

B Phuong thic Connect() thanh cong
B Néu co dit lidu trén Socket dé giri
O SelectError: Poll() tra vé true néu mdt trong nhitng diéu kién sau duoc
thoa:
B Néu phuong thirc Connect() that bai

B Néu c6 dir lidu ngoai bang thong chuan giri dén nhung thudc tinh

OutOfBandInline khong dugc thiét 1ap 1a true.
+ Phuong thic Select():
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Socket.Select(IList checkRead, IList checkWrite, IList checkError, int
microseconds)

* checkRead monitors the specified sockets for the ability to read data from the

socket.

* checkWrite monitors the specified sockets for the ability to write data to the

socket.
* checkError monitors the specified sockets for error conditions.
Vi du irng dung Server sir dung phuwong thirc Poll()
using System;
using System.Net;
using System.Net.Sockets;
using System.Text;
class TcpPollSrvr
{

public static void Main()
{ .
Int recv;
byte[] data = new byte[1024];
IPEndPoint ipep = new IPEndPoint(IPAddress.Any,
9050);
Socket newsock = new
Socket(AddressFamily.InterNetwork,
SocketType.Stream, ProtocolType.Tcp);
newsock.Bind(ipep);
newsock.Listen(10);
Console.WriteLine("Waiting for a client...");
bool result;
inti=0;
while (true)
{ .
1++;
Console.WriteLine("polling for accept#{0}...", 1);
result = newsock.Poll(1000000, SelectMode.SelectRead);
if (result)
{
break;
}
}

Socket client = newsock.Accept();

IPEndPoint newclient =
(IPEndPoint)client.RemoteEndPoint;

Console.WriteLine("Connected with {0} at port {1}",
newclient. Address, newclient.Port);

string welcome = "Welcome to my test server",;

data = Encoding. ASCII.GetBytes(welcome);

client.Send(data, data.Length,
SocketFlags.None);



1=0;
while (true)

{

Console.WriteLine("polling for receive #{0}...", 1);
i++;

b

result = client.Poll(3000000, SelectMode.SelectRead);
if (result)

{
data = new byte[1024];
1=0;
recv = client.Receive(data);
if (recv ==0)
break;

Console.WriteLine(
Encoding. ASCII.GetString(data, 0, recv));
client.Send(data, recv, 0);

}
j

Console.WriteLine("Disconnected from {0}",
newclient.Address);

client.Close();

newsock.Close();

h
h

Sau day chung ta s& viét mot chuong trinh Server sir dung phuong thirc Select()
dé chap nhan 2 két n6i dén tir client va xur 1y timg két noi.
Chuong trinh Select Server:
using System;
using System.Collections;
using System.Net;
using System.Net.Sockets;
using System.Text;
class SelectTcpSrvr

{

public static void Main()

{
ArrayList sockList = new ArrayList(2);
ArrayList copyList = new ArrayList(2);
Socket main = new Socket(AddressFamily.InterNetwork,

SocketType.Stream, ProtocolType.Tcp);

IPEndPoint iep = new IPEndPoint(IPAddress.Any, 9050);
byte[] data = new byte[1024];
string stringData;
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int recv;
main.Bind(iep);
main.Listen(2);
Console.WriteLine("Waiting for 2 clients...");
Socket client] = main.Accept();
IPEndPoint iep1 = (IPEndPoint)client]l.RemoteEndPoint;
clientl.Send(Encoding. ASCIL.GetBytes("Welcome to my server"));
Console.WriteLine("Connected to {0}", iepl.ToString());
sockList.Add(clientl);
Console. WriteLine("Waiting for 1 more client...");
Socket client2 = main.Accept();
IPEndPoint iep2 = (IPEndPoint)client2.RemoteEndPoint;
client2.Send(Encoding. ASCII.GetBytes("Welcome to my server"));
Console.WriteLine("Connected to {0}", iep2.ToString());
sockList.Add(client2);
main.Close();
while (true)
{
copyList = new ArrayList(sockList);
Console.WriteLine("Monitoring {0} sockets...", copyList.Count);
Socket.Select(copyList, null, null, 10000000);
foreach (Socket client in copyList)
{
data = new byte[ 1024];
recv = client.Receive(data);
stringData = Encoding. ASCII.GetString(data, 0, recv);
Console.WriteLine("Received: {0}", stringData);
if (recv == 0)
{
iep = (IPEndPoint)client.RemoteEndPoint;
Console.WriteLine("Client {0} disconnected.", iep.ToString());
client.Close();
sockList.Remove(client);
if (sockList.Count == 0)
{
Console.WriteLine("Last client disconnected, bye");
return;

j
}

else
client.Send(data, recv, SocketFlags.None);
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}

}

}
b

Chuong trinh Client:
using System;

using System.Collections;

using System.Net;

using System.Net.Sockets;

using System.Text;

class SelectTcpClient

{

}

public static void Main()

{

}

Socket sock = new Socket(AddressFamily.InterNetwork,
SocketType.Stream, Protocol Type.Tcp);
IPEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 9050);
byte[] data = new byte[1024];
string stringData;
int recv;
sock.Connect(iep);
Console.WriteLine("Connected to server");
recv = sock.Receive(data);
stringData = Encoding. ASCII.GetString(data, 0, recv);
Console.WriteLine("Received: {0}", stringData);
while (true)
{
stringData = Console.ReadLine();
if (stringData == "exit")
break;
data = Encoding. ASCII.GetBytes(stringData);
sock.Send(data, data.Length, SocketFlags.None);
data = new byte[1024];
recv = sock.Receive(data);
stringData = Encoding. ASCII.GetString(data, 0, recv);
Console.WriteLine("Received: {0}", stringData);

}
sock.Close();

2.5. Swr dung Thread trong cac wrng dung mang
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Mét s6 khai niém
- Pa nhiém (Multitasking): La kha ning hé diéu hanh lam nhiéu céng viéc tai mot thoi
diém
- Tién trinh (Process): Khi chay mot ing dung, hé diéu hanh s& cap phat riéng cho ting
dung d6 bd nhé va cac tai nguyén khac. B6 nhé va tai nguyén vat ly riéng biét nay
duoc goi 1a mot tién trinh. Cac tai nguyén va bo nhd ciia mot tién trinh thi chi tién
trinh d6 duogc phép truy cap.
- Tuyén (Thread): Trong hé théng, mot tién trinh cé thé c6 mot hodc nhiéu chudi thuc
hién tach biét nhau va c6 thé chay déng thoi. Mdi chudi thuc hién nay duogc goi la mot
tuyén (Thread). Trong mot tmg dung, Thread khoi tao dau tién goi 1a Thread so cap
hay Thread chinh.
2.5.1. Swr dung Thread trong chwong trinh . Net

Dé st dung Thread trong .Net ta sir dung NameSpace System. Threading
- Mot s6 phuong thie thuong dung

Public Method Mo ta

Name

Abort() Két thiic Thread

Join() Bugc chuong trinh phai cho cho thread két thuc (Block) thi méi thuc hién
tiép (cac cau 1€nh dung sau Join).

Resume() Tiép tuc chay thread da bj tam ngung - suspended.

Sleep() Static method : Tam ding thread trong mot khoang thoi gian.

Start() Bit dau chay (khoi dong) mot thread. Sau khi goi phuong thire nay, trang
thai cia thread chuyén tur trang thai hién hanh sang Running.

Suspend() Tam ngung (nghi) thread. (Phuong thuc nay da bi loai khoi phién ban

VS.NET 2005)

- Mot s6 thudc tinh thuong dung:

Public Property Mo ta

Name

CurrentThread This static property: Tra vé thread hién hanh dang chay.

IsAlive Tra vé gia tri cho biét trang thai thyc thi cta thread hién hanh.

IsBackground Sets or gets gia tri cho biét 1a thread 1a background hay foreground
thread.

IsThreadPoolThread |Gets a value indicating whether a thread is part of a thread pool.

Priority Sets or gets gia tri dé chi dinh d6 uu tién (danh nhiéu hay it CPU cho
thread). Cao nhat la 4, thap nhat 1a 0.
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Public Property Mo ta
Name

ThreadState LAy vé trang thai cta thread (dang dimg, hay dang chay...)

- Tao mot tuyén trong C#

void newMethod() {

§
2.5.2. Suw dung Thread trong cdc chwong trinh Server

- Da tuyén hay dugc tng dung trong cac chuong trinh Server, cadc chuong trinh
doi hoi tai mot thoi di€ém chap nhan nhiéu két ndi dén tir cac Client.

- B¢ cac chuong trinh Server c6 thé xir 1y nhiéu Client tai mdt thoi diém ta co
mo hinh Umg dung da tuyén nhu sau:

Main Program

create Socket
bind Socket
listen on Socket
while
{ Client Thread
accept connection
create Thread »| Send welcome banner
} while
{
receive data
send data

}
close socket

Sau day ching ta viét lai chwong trinh DateTimeServer c6 sir dung Thread nhw sau:
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Net;
using System.Net.Sockets;
using System.Threading;
using System.I1O;
class Program {
static void Main(string|[] args) {
IPEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 2009);
TcpListener server = new TcpListener(iep);
server.Start();
while (true) {
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//chap nhan ket noi
TcpClient client= server.AcceptTcpClient();
//Tao ra tuyen moi de xu ly moi Client
new ClientThread(client);
f
server.Stop();
}
f
class ClientThread {
private Thread tuyen,;
private TcpClient client;
public ClientThread(TcpClient client) {
this.client = client;
tuyen = new Thread(new ThreadStart(GuiNhanDL));
tuyen.Start();
}
private void GuiNhanDL() {
StreamReader sr = new StreamReader(client.GetStream());
StreamWriter sw= new StreamWriter(client.GetStream());
string kq="";
while(true)
{
string s=sr.ReadLine();
s=s.ToUpper();
if(s.Equals("QUIT")) break;
if(s.Equals("GETDATE"))
kg=DateTime.Now.ToString("dd/MM/yyyy");
else
if(s.Equals("GETTIME"))
kg=DateTime.Now.ToString("hh:mm:ss");
else
kg="Khong hieu lenh";
sw.WriteLine(kq);
sw.Flush();
}

client.Close();

}
; :
2.5.3. Sur dung Thread dé gwi/nhan dir liéu

Ung dung da tuyén trong viéc giri nhan dir liéu chung ta viét chuong trinh Chat

theo giao thuc TCP nhu sau:
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Ung dung mo6 hinh xtr 1y sy kién cua Windows va da tuyén va Socket khong

t& TCP Chat Program

E nker text

zhring;

Send |

Connect

- B

Lizten

Liztening faor a client...
Connection from; 127.0.0.1:2180
Chaao ban

d6ng b ta chi can viét mot chuong trinh sau d6 dich ra, ta chay tng dung nhan Listen

no6 s€ lang nghe trong vai tro Server con khi ta chay va nhan Connect n6 s€ dong vai

tro Client va két no1 to1 Server.

Lervar”
Listen buttan Sendl buftan
clicked clicksd
Creatn sockat Gl message
Beginkocept] } Begt nenad( )
EndAceapt{ ) EndSenil )
Create thread

R‘\. Thiead

wl la

Clie 2atkel

Eecirvewl )

Van ban chwong trinh nhw sau:
using System;

using System.Drawing;
using System.Net;
using System.Net.Sockets;
using System.Text;
using System.Threading;

*Client™
Connect button S&nd putton
ChcREd clicked
Croata sockel Gl massage
Baginlonnert]) Beginiend
Em3lonnactl } EndSend( )
Create thread

\ Theead

whi 1¢
Hecelve
Clome sockes
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using System.Windows.Forms;
class TcpChat:Form
{
private static TextBox newText;
private static ListBox results;
private static Socket client;
private static byte[] data = new byte[1024];
public TcpChat()
{
Text = "TCP Chat Program";
Size = new Size(400, 380);

Label labell = new Label();
labell.Parent = this;
labell.Text = "Enter text string:";
labell.AutoSize = true;
labell.Location = new Point(10, 30);
newText = new TextBox();
newText.Parent = this;
newText.Size = new Size(200, 2 * Font.Height);
newText.Location = new Point(10, 55);
results = new ListBox();
results.Parent = this;
results.Location = new Point(10, 85);
results.Size = new Size(360, 18 * Font.Height);
Button sendit = new Button();
sendit.Parent = this;
sendit. Text = "Send";
sendit.Location = new Point(220,52);
sendit.Size = new Size(5 * Font.Height, 2 * Font.Height);
sendit.Click += new EventHandler(ButtonSendOnClick);
Button connect = new Button();
connect.Parent = this;
connect. Text = "Connect";
connect.Location = new Point(295, 20);
connect.Size = new Size(6 * Font.Height, 2 * Font.Height);
connect.Click += new EventHandler(ButtonConnectOnClick);
Button listen = new Button();
listen.Parent = this;
listen.Text = "Listen";
listen.Location = new Point(295,52);
listen.Size = new Size(6 * Font.Height, 2 * Font.Height);
listen.Click += new EventHandler(ButtonListenOnClick);
}
void ButtonListenOnClick(object obj, EventArgs ea)
{
results.Items.Add("Listening for a client...");

Socket newsock = new Socket(AddressFamily.InterNetwork, SocketType.Stream,
ProtocolType.Tcp);



IPEndPoint iep = new IPEndPoint(IPAddress.Any, 9050);
newsock.Bind(iep);

newsock.Listen(5);

newsock.BeginAccept(new AsyncCallback(AcceptConn), newsock);

}
void ButtonConnectOnClick(object obj, EventArgs ea)

{

results.Items.Add("Connecting...");

client = new Socket(AddressFamily.InterNetwork, SocketType.Stream,
ProtocolType.Tcp);

[PEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 9050);
client.BeginConnect(iep, new AsyncCallback(Connected), client);

}
void ButtonSendOnClick(object obj, EventArgs ea)

{
byte[] message = Encoding. ASCII.GetBytes(newText. Text);
newText.Clear();
client.BeginSend(message, 0, message.Length, 0,
new AsyncCallback(SendData), client);

}
void AcceptConn(IAsyncResult iar)

{

Socket oldserver = (Socket)iar. AsyncState;

client = oldserver.EndAccept(iar);
results.Items.Add("Connection from: " + client. RemoteEndPoint. ToString());
Thread receiver = new Thread(new ThreadStart(ReceiveData));
receiver.Start();
}
void Connected(IAsyncResult iar)

{

try

{

client. EndConnect(iar);
results.Items.Add("Connected to: " + client.RemoteEndPoint. ToString());
Thread receiver = new Thread(new ThreadStart(ReceiveData));
receiver.Start();
} catch (SocketException)
{
results.Items.Add("Error connecting");
}
b
void SendData(IAsyncResult iar)
{
Socket remote = (Socket)iar.AsyncState;
int sent = remote.EndSend(iar);

}

void ReceiveData()

{

int recv;



string stringData;
while (true)

{

recv = client.Receive(data);

stringData = Encoding. ASCII.GetString(data, 0, recv);

if (stringData == "bye")
break;
results.Items.Add(stringData);

b
stringData = "bye";

byte[] message = Encoding. ASCII.GetBytes(stringData);

client.Send(message);
client.Close();

results.Items.Add("Connection stopped");

return;

}

public static void Main()

{
Application.Run(new TcpChat());

}
b

2.5.4. Sur dung ThreadPool trong cdac chwong trinh .Net

Method

BindHandle()

GetAvailableThreads()

GetMaxThreads()

QueueUserWorkItem()

RegisterWaitForSingleObject()

UnsafeQueueUserWorklItem()

UnsafeRegisterWaitForSingleObject()

using System;

using System.Threading;
class ThreadPoolSample
{

Description

Binds an operating system handle to the
thread pool

Gets the number of worker threads
available for use in the thread pool

Gets the maximum number of worker
threads available in the thread pool

Queues a user delegate to the thread
pool

Registers a delegate waiting for a
WaitHandle object

Queues an unsafe user delegate to the
thread pool but does not propagate the

calling stack onto the worker thread

Registers an unsafe delegate waiting for
a WaitHandle object
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public static void Main ()

{

ThreadPoolSample tps = new ThreadPoolSample();

}

public ThreadPoolSample ()

{

int i;

ThreadPool.QueueUserWorkItem (new WaitCallback (Counter));
ThreadPool.QueueUserWorkItem (new WaitCallback (Counter?2));
for(i = 0; i < 10; i++)

{

Console.WriteLine ("main: {O0}"™, 1i);
Thread.Sleep(1000) ;

}
}

void Counter (object state)

{

int 1i;
for (1 = 0; 1 < 10; 1i++)

{

Console.WriteLine (" thread: {0}", 1i);
Thread.Sleep (2000) ;

}
}

void Counter?2 (object state)

{

int i;
for (1 = 0; 1 < 10; 1i++)

{

}
}

2.5.5.
using
using
using
using
using
class

{

Console.WriteLine (" thread2: {0}", 1i);
Thread.Sleep (3000) ;

St dung ThreadPool trong cdac chwong trinh Server

System;

System.Net;
System.Net.Sockets;
System.Text;
System.Threading;
ThreadPoolTcpSrvr

private Tcplistener client;

pub

{
cl
cl

lic ThreadPoolTcpSrvr ()

ient = new TcpListener (9050);
ient.Start();

Console.WritelLine ("Waiting for clients...");

wh
{

}
}

ile (true)

while (!client.Pending())

{
Thread.Sleep (1000) ;

}
ConnectionThread newconnection = new ConnectionThread();
newconnection.threadListener = this.client;
ThreadPool.QueueUserWorkItem (new

WaitCallback (newconnection.HandleConnection)) ;

public static void Main ()

{

ThreadPoolTcpSrvr tpts = new ThreadPoolTcpSrvr();
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}
}
class ConnectionThread
{
public TcpListener threadListener;
private static int connections = 0;
public void HandleConnection (object state)
{
int recv;
byte[] data = new byte[1024];
TcpClient client threadListener.AcceptTcpClient () ;

NetworkStream ns = client.GetStream();

connections++;

Console.WritelLine ("New client accepted: {0} active connections",
connections);

string welcome = "Welcome to my test server";

data = Encoding.ASCII.GetBytes (welcome) ;
ns.Write(data, 0, data.Length);
while (true)
{
data = new byte[1024];
recv = ns.Read(data, 0, data.Length);
if (recv == 0)
break;

ns.Write(data, 0, recv);
}
ns.Close();
client.Close();
connections—;
Console.WriteLine ("Client disconnected: {0} active connections",
connections);

2.6. Ky thuat IP Multicasting
2.6.1. Broadcasting la gi?
Broadcast, tiéng Viét goi la quang ba. Trong hé thong mang hitu tuyén, quang bé 1a
thuat ngit ding dé chi viéc giri mot goi thong tin dén tat cac nat mang trong mang. Dé
thuc hién hinh thirc quang b4, dia chi dén cua g6i tin s€ 1a dia chi quang ba.
C6 hai loai la: Local Broadcast va Global Broadcast
2.6.2. Str dung Broadcasting dé giri div liéu dén nhiéu mdy trong mang cuc b
Giri goi dir liéu Broadcast
using System;
using System.Net;
using System.Net.Sockets;
using System.Text;
class BadBroadcast {
public static void Main() {
Socket sock = new Socket(AddressFamily.InterNetwork,
SocketType.Dgram, ProtocolType.Udp);

IPEndPoint iep = new IPEndPoint(IPAddress.Broadcast, 9050);

byte[] data = Encoding. ASCII.GetBytes("This is a test message");

sock.SendTo(data, iep);

sock.Close();
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}

Chiing ta phai thiét 1ip nhu sau:

class Broadcst {

}

public static void Main() {

Socket sock = new Socket(AddressFamily.InterNetwork, SocketType.Dgram,
ProtocolType.Udp);

IPEndPoint iepl = new IPEndPoint(IPAddress.Broadcast, 9050);

IPEndPoint iep2 = new IPEndPoint(IPAddress.Parse("192.168.1.255"), 9050);

string hostname = Dns.GetHostName();

byte[] data = Encoding. ASCII.GetBytes(hostname);

sock.SetSocketOption(SocketOptionLevel.Socket,
SocketOptionName.Broadcast, 1);

sock.SendTo(data, iep1);

sock.SendTo(data, iep2);

sock.Close();

Nhén géi dir liéu Broadcast
class RecvBroadcst {
public static void Main() {

}
j

Socket sock = new Socket(AddressFamily.InterNetwork,SocketType.Dgram,
ProtocolType.Udp);
IPEndPoint iep = new IPEndPoint(IPAddress.Any, 9050);
sock.Bind(iep); EndPoint ep = (EndPoint)iep;
Console.WriteLine("Ready to receive..."); byte[] data = new byte[1024];
int recv = sock.ReceiveFrom(data, ref ep);
string stringData = Encoding. ASCII.GetString(data, 0, recv);
Console.WriteLine("received: {0} from: {1}", stringData, ep.ToString());
data = new byte[1024]; recv = sock.ReceiveFrom(data, ref ep);
stringData = Encoding. ASCII.GetString(data, 0, recv);
Console.WriteLine("received: {0} from: {1}",stringData, ep.ToString());
sock.Close();

2.6.3. Multicasting la gi?
Mot dia chi multicast cho phép thiét bi gt dir liéu té1 mot tap xac dinh trudce cac host,

duoc biét dén nhu cdc nhoém multicast, trong cac mang con khac nhau.
Mot sb dia chi Multicast

Dia chi multicast |[Chirc ning

224.0.0.0 Pia chi co s&
224.0.0.1 Tat ca cac hé thong trén mang con nay
224.0.0.2 Tat ca cac Router trén mang con nay
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224.0.0.5 ‘“Céc DR trong OSPF

224.0.1.9 mNh(’)m dia chi RIPv2

224.0.1.24 ‘erh()m dia chi WINS server

C6 2 k¥ thuat Multicast dugc str dung
+ Peer to Peer

Client 1 Client 2
'LjJ! "‘.j-'B

| itr 1#‘

k L\l
Client 3 Client 4
+ Central Server
Client 1 Client 2

- u—
e

8] '-"I.
— Client 3
Server

2.6.4. Socket Multicasting trong .Net
B St dung phuong thirc SetSocketOption()
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B Socket option c6 thé duoc sir dung dé
O Thém mot Socket vao nhém Multicast
O Loai mdt Socket khoi nhém Multicast
O SetSocketOption(SocketOptionLevel,SocketOptionName, optionValue)
O SocketOptionName
B AddMembership
B DropMembership
B Su dung phuong thire SetSocketOption()
B Socket option c6 thé duoc sir dung dé
Q optionValue 1a mot d6i twong cua 16p MulticastOption
MulticastOption(IPAddress) MulticastOption(IPAddress,IPAddress)
B Vi du thém mot Socket vao nhom Multicast 224.100.0.1
sock.SetSocketOption(SocketOptionLevel.IP,
SocketOptionName.AddMembership, new
MulticastOption(IPAddress.Parse("224.100.0.1"));
Gri dir liéu Multicast
class MultiSend {
public static void Main() {
Socket server = new Socket(AddressFamily.InterNetwork,
SocketType.Dgram, Protocol Type.Udp);
IPEndPoint iep = new IPEndPoint(IPAddress.Parse("224.100.0.1"), 9050);
byte[] data = Encoding. ASCII.GetBytes("This is a test message");

server.SendTo(data, iep);
server.Close();

b
}

Nhén dir liéu Multicast
class MultiRecv{
public static void Main() {
Socket sock = new Socket(AddressFamily.InterNetwork, SocketType.Dgram,
ProtocolType.Udp);
Console.WriteLine("Ready to receive...");
[PEndPoint iep = new IPEndPoint(IPAddress.Any, 9050);
EndPoint ep = (EndPoint)iep;
sock.Bind(iep);
sock.SetSocketOption(SocketOptionLevel.IP,
SocketOptionName.AddMembership,
new MulticastOption(IPAddress.Parse(""224.100.0.1")));
byte[] data = new byte[1024];
int recv = sock.ReceiveFrom(data, ref ep);
string stringData = Encoding. ASCII.GetString(data, 0, recv);
Console.WriteLine("received: {0} from: {1}", stringData, ep.ToString());
sock.Close();

}
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Giri dir liéu Multicast voi TTL
class NewMultiSend {
public static void Main() {
Socket server = new Socket(AddressFamily.InterNetwork,
SocketType.Dgram, ProtocolType.Udp);
IPEndPoint iep = new IPEndPoint(IPAddress.Any, 9051);
IPEndPoint iep2 = new IPEndPoint(IPAddress.Parse(""224.100.0.1"), 9050);
server.Bind(iep);
byte[] data = Encoding. ASCII.GetBytes("This is a test message");
server.SetSocketOption(SocketOptionLevel.IP,
SocketOptionName.AddMembership,
new MulticastOption(IPAddress.Parse(""224.100.0.1")));

server.SetSocketOption(SocketOptionLevel.IP,
SocketOptionName.MulticastTimeToLive, 50);
server.SendTo(data, iep2);
server.Close();

}

B Multicast véi lop UdpClient
Q JoinMulticastGroup()
O DropMulticastGroup()
B JoinMulticastGroup() la phuong thurc overload
O JoinMulticastGroup(IPAddress)
O JoinMulticastGroup(IPAddress, int)

class UdpClientMultiSend {
public static void Main() {
UdpClient sock = new UdpClient();
IPEndPoint iep = new IPEndPoint(IPAddress.Parse("224.100.0.1"), 9050);
byte[] data = Encoding. ASCII.GetBytes("This is a test message");
sock.Send(data, data.Length, iep);
sock.Close();
}
}
class UdpClientMultiRecv
{

public static void Main()

{
UdpClient sock = new UdpClient(9050);
Console.WriteLine("Ready to receive...");
sock.JoinMulticastGroup(IPAddress.Parse("224.100.0.1"), 50);
IPEndPoint iep = new IPEndPoint(IPAddress.Any, 0);
byte[] data = sock.Receive(ref iep);
string stringData = Encoding. ASCII.GetString(data, 0, data.Length);
Console.WriteLine("received: {0} from: {1}", stringData, iep.ToString());
sock.Close();

}



2.7 Bai tap ap dung
class MulticastChat : Form{
TextBox newText;
ListBox results;
Socket sock;
Thread receiver;
IPEndPoint multiep = new IPEndPoint(IPAddress.Parse("224.100.0.1"), 9050);
public MulticastChat() {
Text = "Multicast Chat Program";
Size = new Size(400, 380);
Label labell = new Label();
labell.Parent = this;
labell.Text = "Enter text string:";
labell.AutoSize = true;
labell.Location = new Point(10, 30);
newText = new TextBox();
newText.Parent = this;
newText.Size = new Size(200, 2 * Font.Height);
newText.Location = new Point(10, 55);
results = new ListBox();
results.Parent = this;
results.Location = new Point(10, 85);
results.Size = new Size(360, 18 * Font.Height);
Button sendit = new Button();
sendit.Parent = this;
sendit. Text = "Send";
sendit.Location = new Point(220, 52);
sendit.Size = new Size(5 * Font.Height, 2 * Font.Height);
sendit.Click += new EventHandler(ButtonSendOnClick);
Button closeit = new Button();
closeit.Parent = this;
closeit. Text = "Close";
closeit.Location = new Point(290, 52);
closeit.Size = new Size(5 * Font.Height, 2 * Font.Height);
closeit.Click += new EventHandler(ButtonCloseOnClick);
sock = new Socket(AddressFamily.InterNetwork, SocketType.Dgram,

ProtocolType.Udp);
IPEndPoint iep = new IPEndPoint(IPAddress.Any, 9050);
sock.Bind(iep);

sock.SetSocketOption(SocketOptionLevel.IP,
SocketOptionName.AddMembership,



new MulticastOption(IPAddress.Parse(""224.100.0.1")));
receiver = new Thread(new ThreadStart(packetReceive));
receiver.IsBackground = true;
receiver.Start();
h
void ButtonSendOnClick(object obj, EventArgs ea) {
byte[] message = Encoding. ASCIIL.GetBytes(newText. Text);
newText.Clear();
sock.SendTo(message, SocketFlags.None, multiep);
h
void ButtonCloseOnClick(object obj, EventArgs ea) {
receiver.Abort();
sock.Close();
Close();
h
void packetReceive() {
EndPoint ep = (EndPoint)multiep;
byte[] data = new byte[1024];
string stringData;
int recv;
while (true) {
recv = sock.ReceiveFrom(data, ref ep);
stringData = Encoding. ASCII.GetString(data, 0, recv);

results.Items.Add("from " + ep.ToString() + ": " + stringData);

}

h
public static void Main() {

Application.Run(new MulticastChat());

}
}
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CHUONG 3: XAY DUNG UNG DUNG MANG

3.1. Giao thirce ICMP
Gioi thiéu giao thirc ICMP (Internetwork Control Message Protocol)

- Giao thuc ICMP hoat dong trén layer 2 - Internetwork trong mo hinh TCP/IP hodc
layer 3 - Network trong mo6 hinh OSI

Cho phép kiém tra va xéac dinh 18i ctia Layer 3 Internetwork trong mé hinh TCP/IP
bang cach dinh nghia ra cic loai thong diép c6 thé st dung dé xac dinh xem mang hién
tai ¢6 thé truyén duoc goi tin hay khong.

Trong thuc té, ICMP can cac thanh phé“m cua moi goi tin IP dé co thé hoat dong duoc.
Céu tric cua géi tin IP va ICMP

0 8 16 19 32
( version | hlen service type total |P packet length i
identification flags fragment offset
P < time to live protocol IP header checksum IP
Header >
source IP address Packet
destination IP addres

ICMP { type code ICMP checksum J
G Message Y

+ Type: ¢6 thé 1a mot query hay mot 16
+ Code: Xac dinh day 1a loai query hay thong diép 15i
+ Checksum: Kiém tra va stra 16i cho dix liéu ICMP

+ Message: Tuy thudc vao Type va Code

3.1.1. Sur dung Raw Socket

Goi tin ICMP khong st dung TCP hodc UDP nén chiing ta khong thé str dung céc 16p
duge hd trg nhur TepClient hay UdpClient ma phai str dung mot Raw Socket

Mubdn tao Raw Socket khi tao ra Socket ban sir dung SocketType.Raw, giao thirc
ICMP
Tao Raw Socket nhu sau

Socket sock = mnew Socket(AddressFamily.InterNetwork, SocketType.Raw,
ProtocolType.Icmp);

Raw Socket Format

Value Description
Ggp Gateway-to-Gateway Protocol
Iemp Internet Control Message Protocol
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Idp IDP Protocol

Igmp Internet Group Management Protocol
1P A raw IP packet

Ipx Novell IPX Protocol

ND Net Disk Protocol

Pup Xerox PARC Universal Protocol (PUP)
Raw A raw IP packet

Spx Novell SPX Protocol

SpxII Novell SPX Version 2 Protocol
Unknown An unknown protocol

Unspecified An unspecified protocol

B Gui goi dir liéu Raw
Q ICMP la giao thirc khong hudng két nbi
Q Su dung phuong thirc SendTo() cua 16p Socket dé giri
O Cong trong giao thire ICMP khong quan trong

IPEndPoint iep = new IPEndPoint(IPAddress.Parse("192.168.1.2"), 0);
sock.SendTo(packet, iep);
B Nhan goi dit liéu Raw
O St dung phuong thirc ReceiveForm ctra 16p Socket
Q Dir liéu nhan vé 13 mot goi tin IP chiing ta phai tach ra dé 1ay géi tin ICMP
Raw Socket khong tu dong dinh dang goi tin ICMP cho ching ta. Ching ta phai tu lam

Data Variable Size Type

Type 1 byte Byte

Code 1 byte Byte
Checksum 2 bytes Unsigned 16-bit integer
Message multibyte Byte array

Dinh nghia 16p va phuong thirc khéi tao méc dinh
class ICMP {

public byte Type;

public byte Code;

public Ulnt16 Checksum;

public int Messagesize;

public byte[] Message = new byte[1024];

public ICMP() {

h

B Tao ra goi tin ICMP
ICMP packet = new ICMP();

56



packet. Type = 0x08;
packet.Code = 0x00;
packet.Checksum = 0;

public ICMP(byte[] data, int size) {

}

Type = data[20];

Code = data[21];

Checksum = BitConverter.ToUInt16(data, 22);
MessageSize = size - 24;

Buffer.BlockCopy(data, 24, Message, 0, MessageSize);

public byte[] getBytes() {

}

byte[] data = new byte[MessageSize + 9];
Buffer.BlockCopy(BitConverter.GetBytes(Type), 0, data, 0, 1);
Buffer.BlockCopy(BitConverter.GetBytes(Code), 0, data, 1, 1);
Buffer.BlockCopy(BitConverter.GetBytes(Checksum), 0, data, 2, 2);
Buffer.BlockCopy(Message, 0, data, 4, MessageSize);

return data;

public Ulnt16 getChecksum() {

}

UlInt32 chcksm = 0;

byte[] data = getBytes();

int packetsize = MessageSize + §;

int index = 0;

while (index < packetsize) {
chcksm += Convert. ToUInt32(BitConverter. ToUInt16(data, index));
index += 2;

}

chcksm = (chcksm >> 16) + (chcksm & 0x{fffY);

chcksm += (chcksm >> 16);

return (UInt16)(~chcksm);

3.1.2. Sir dung giao thirc ICMP va Raw Socket dé xiy dwng chwong trinh Ping
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Echo Request

Type = 8 |Code =0 Checksum Server
Client |dentifier = 1 Sequence =1 =
| Message = “test packet” I !
I
Echo Reply
Type =0 |Code =0 Checksum
— |dentifier = 1 Sequence =1 p——~
Message = “test packet”

class Program {

static void Main(string[] args) {
byte[] data = new byte[1024];
int recv;
Socket host = new Socket(AddressFamily.InterNetwork, SocketType.Raw,

ProtocolType.Icmp);

IPEndPoint iep = new IPEndPoint(IPAddress.Parse(argv[0]), 0);
EndPoint ep = (EndPoint)iep;
ICMP packet = new ICMP();
packet. Type = 0x08;
packet.Code = 0x00;
packet.Checksum = 0;
Buffer.BlockCopy(BitConverter.GetBytes((short)1), 0, packet.Message, 0, 2);
Buffer.BlockCopy(BitConverter.GetBytes((short)1), 0, packet.Message, 2, 2);
data = Encoding. ASCIIL.GetBytes("test packet");
Buffer.BlockCopy(data, 0, packet.Message, 4, data.Length);

packet.MessageSize = data.Length + 4;

int packetsize = packet.MessageSize + 4;
Ulnt16 chcksum = packet.getChecksum();
packet.Checksum = chcksum;
host.SetSocketOption(SocketOptionLevel.Socket,
SocketOptionName.ReceiveTimeout, 3000);
host.SendTo(packet.getBytes(), packetsize, SocketFlags.None, iep);
try {
data = new byte[1024];
recv = host.ReceiveFrom(data, ref ep);
} catch (SocketException) {
Console.WriteLine("No response from remote host");
return;
}

ICMP response = new ICMP(data, recv);
Console.WriteLine("response from: {0}", ep.ToString());
Console.WriteLine(" Type {0}", response.Type);
Console.WriteLine(" Code: {0}", response.Code);
int Identifier = BitConverter.ToInt16(response.Message, 0);



}
b

3.1.3. Str dung giao thirc ICMP va Raw Socket dé xdy dung chwong trinh

int Sequence = BitConverter.Tolnt16(response.Message, 2);

Console.WriteLine(" Identifier: {0}", Identifier);

Console.WriteLine(" Sequence: {0}", Sequence);

string stringData = Encoding. ASCII. GetString(response.Message, 4,
response.MessageSize - 4);

Console.WriteLine(" data: {0}", stringData);

host.Close();

TraceRoute

class TraceRoute {
public static void Main(string[] argv) {

byte[] data = new byte[1024];

int recv, timestart, timestop;

Socket host = new Socket(AddressFamily.InterNetwork,
SocketType.Raw, Protocol Type.Icmp);

[PHostEntry iphe = Dns.Resolve(argv[0]);

IPEndPoint iep = new IPEndPoint(iphe. AddressList[0], 0);

EndPoint ep = (EndPoint)iep;

ICMP packet = new ICMP();

packet.Type = 0x08;

packet.Code = 0x00;

packet.Checksum = 0;

Buffer.BlockCopy(BitConverter.GetBytes(1), 0, packet.Message, 0, 2);

Buffer.BlockCopy(BitConverter.GetBytes(1), 0, packet.Message, 2, 2);

data = Encoding. ASCII.GetBytes("test packet");

Buffer.BlockCopy(data, 0, packet.Message, 4, data.Length);

try {

packet.MessageSize = data.Length + 4;
int packetsize = packet.MessageSize + 4;
Ulnt16 chcksum = packet.getCchecksum();
packet.Checksum = chcksum;
host.SetSocketOption(SocketOptionLevel.Socket,
SocketOptionName.ReceiveTimeout, 3000);
int badcount = 0;
for (inti=1;1<50; i++) {
host.SetSocketOption(SocketOptionLevel.IP,
SocketOptionName.IpTimeToLive, 1);
timestart = Environment. TickCount;
host.SendTo(packet.getBytes(), packetsize, SocketFlags.None, iep);

data = new byte[1024];
recv = host.ReceiveFrom(data, ref ep);
timestop = Environment. TickCount;
ICMP response = new ICMP(data, recv);
if (response. Type == 11)
Console.WriteLine("hop {0}: response from {1}, {2} ms",
1, ep.ToString(), timestop - timestart);
if (response. Type == 0) {
Console.WriteLine("{0} reached in {1} hops, {2} ms.",
ep.ToString(), 1, timestop - timestart);
break;
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}

badcount = 0;

}

} catch (SocketException) {
Console.WriteLine("hop {0}: No response from remote host", 1);
badcount++;
if (badcount == 5) {
Console.WriteLine("Unable to contact remote host");
break;

}
}

host.Close();

b
}

3.2. Giao thirvc SMTP, POP3
3.2.1. Co bén vé hé théng Mail va giao thirc SMTP, POP3

Gam 3 thanh phéan chinh:

[

0
o=

User Ageni

[
|
=

Mail Server
a Hop thu luu lai cac thu dién

2 Hang doi chira cac thu sé

a Giao thire SMTP la giao

Thw Dién Tuw IR ouTgoing

message gqueuea

O user mailbox

user agent

mail server

Simple Mail Transfer
Protocol: SMTP

Con goi la “mail reader™
Soan thao va Boc thu

Wi du: Eudora. Qutlook, elm,
Netscape Messenger

Cac thoéng diép outgoing,
incoming duge Iru trén server

ttr (c6 thé chua duoc doc)
cua nguoi sur dung.

duoc gui di.

thirc dé cac mail server trao
doi email.

o La client khi gui thu.

o La server khi nhan thu.
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Cac giao thiaore truy nhap Mail

: : SMTP SMTP POP3 or
L, user
gﬁ" [ﬂgzrﬂ INENNNTE IMAP
oOOoo oo
Mail server Mail server
GLFI NHAN

o SMTP: Giri thar tdi Server clira thir ciia nguréri nhan

o Giao thirc doc thu : Idy thur tir server

(]

o

(]

POP : Post Office Protocol |[RFC 1939]

= Kigm chimg (agent <-->serwver) va tai thw veé

J user
agent

IMAP: Internet Mail Access Protocol [RFC 1730]

= Phire tap hon do co nhiéu daec tinh hon.
= Thao tac trén cac thur luu trén server.
HTTP : Hotmail . Yahoo! Mail, Gmail....

* Giao thuwe SMTP
Mot so 1énh co ban cia giao thirc SMTP:

L.énh Mo ta

HELO [Hello. Str dung dé xac dinh ngudi giri dién. Lénh nay nay di
Il;ém véi tén cia host giri dién. Trong ESTMP (extended

rotocol), thi Iénh nay sé 1a EHLO.

MAIL  |Khéi tao mét giao dich giri thw. N6 két hop "from" dé xac dinh
inguoi guri thu.

RCPT  |Xdc dinh nguwdi nhian thu.

DATA  |Thong bso bat dau ndi dung thue si ciia bire dién (phan than
|cﬁa thu). Dir li€u dwgc mé thanh dang méa 128-bit ASCII va né
dwgc két thic véi mét dong don chira dau cham (.).

RSET  [Huy bé giao dich thw

VRFY [Sir dung dé xdc thue nguoi nhin thu.

NOOP |N6 lalénh "no operation' xdc dinh khong thuc hién hanh
|[dong gi

QUIT  [Thoat khéi tién trinh dé két thiic

SEND  |Cho host nhin biét ring thu con phai giri dén dau cudi khac.

Mot s6 1énh khong yéu cau phai co dugc xac dinh bang RFC 821

SOML

Send or mail. B4o v6i host nhan thw rang thw phai
gtri den dau cuoi khac hoac hop thu.

SAML

Send and mail. Néi v6i host nhan rang birc dién
phai giri téi nguwdi dung dau cuoi va hop thuw.

EXPN

Str dung mé rong cho m¢t mailing list.

HELP

Yéu cau thong tin giup d& tir dau nhén thu.

TURN

Yéu cau dé host nhan giir vai tro 1a host giri th.

- M3 trang thai cia SMTP

Khi mét MTA giri mgt Iénh SMTP t61 MTA nhéan thi MTA nhéan s€ tra 161 voi

g

(i

3

\"I

5

u
b

o
-

i

mot ma trang thai dé cho ngudi giri biét dang ¢ viée gi xay ra dau nhan. Va dudi day
la bang ma trang thai cua SMTP theo tiéu chuan REC 821. Muc dd cua trang thai duoc
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xéac dinh bdi s6 dau tién ciia ma (5xx 1a 18i ning, 4xx 13 15i tam thoi, 1xx—3xx 14 hoat
dong binh thuong).
- Mot s6 ma trang thai caia SMTP
211 Tinh trang hé thong, hay reply gitip dé hé thong
214 Thong diép gitp do.
220 <domain> dich vu sin sang
221 <domain> dich vu déng kénh giao chuyén
250 Hanh ddng mail yéu chu OK, hoan thanh
251 User khéong cuc bd; sé huéng dén <forward-path>
354 Khéi dong viéc nhap mail; két thic véi <CLRF>. <CLRF>
421 <domain> dich vu khéng sir dung dwoc, déng kénh giao chuyén
450 Khong lay hanh dong mail yéu ciu; mailbox khéong hiéu luc
451 Khong nhan hanh dong dwoe yéu cau; lwu trir ciia hé thong khong dui.
500 L&i ct phap; khong chap nhén I¢nh
501 L&i ct phap trong tham sé hay ddi so
502 Lénh khong dwgc cung cip
503 Dong Iénh sai
504 Tham sb ciia dong Iénh khong dwoc cung cap
550 Khéong nhan hanh dong dwoc yéu ciu ; mailbox khong hiéu luc
[nhu mailbox khong tim thay hay khong truy cap duoc]
551 User khong cuc b§; vui long thir <forward-path>
552 B6 qua hanh déng ma mail yéu cau, virgt qua chi dinh luu triv
554 Khéong nhan hanh dong dwoc yéu ciu; tén mailbox khong dwoc
chap nhén. [nhu sai ¢t phép mailbox] giao chuyén sai.
- Pinh dang ctia mot birc thu thong thuong khong c6 phan dinh kém nhu sau:
RFC2822 Message

Header

From:
To:
Date:
Subject:

Body

* Giao thuc POP3 o ’ 9
Giao thirc dung dé l1ay thu, POP3 Server ldng nghe trén cong 110, mo ta trong
RFC 1939



- M6t s6 1énh ctia POP3

USER Xac dinh username

PASS Xac dinh password

STAT Yéu ciu vé trang thai cia hop thu nhu sb lugng thu va do 16n cia thu
LIST Hién danh sach cua thu

RETR Nhan thu

DELE Xo0a mot buc thu xac dinh

NOOPKhong 1am gi ca

RSET Khéi phyc lai nhu thu da xo4 (rollback)

QUIT Thuc hién viéc thay doi va thoat ra

3.2.2. Cai dat SMTP, POP3 Client/Server

Viét chwong trinh giri Mail don gian theo giao thirc SMTP

using System;

using System.Collections.Generic;

using System.Text;

using System.Net;

using System.Net.Sockets;

using System.IO;

class Program {

static void Main(string|[] args) {

string nguoigui, nguoinhan, tieude,body;
string diachimaychu;
int portmaychu;
Console.Write("Nhap di chu SMTP Server:");
diachimaychu = Console.ReadLine();
Console.Write("Nhap cong cua may chu:");
portmaychu = int.Parse(Console.ReadLine());
Console.Write("Nhap dia chi nguoi gui:");
nguoigui = Console.ReadLine();
Console.Write("Nhap dia chi nguoi nhan:");
nguoinhan = Console.ReadLine();
Console.Write("Nhap tieu de buc thu:");
tieude = Console.ReadLine();
Console. Write("Nhap noi dung buc thu:");
body= Console.ReadLine();
//Tao Endpoit cua may chu

IPEndPoint iep = new IPEndPoint(IPAddress.Parse(diachimaychu), portmaychu);

TcpClient client = new TcpClient();

client. Connect(iep);

string Data = "Helo";

StreamReader sr = new StreamReader(client.GetStream());
StreamWriter sw = new StreamWriter(client.GetStream());
sw.WriteLine(Data);

sw.Flush();

//Doc thong bao tu Server gui ve va xu ly neu can thiet
Console.WriteLine(sr.ReadLine());



//Gui dia chi nguyoi gui

Data = "MAIL FROM: <" + nguoigui + ">";
sw.WriteLine(Data);

sw.Flush();

//Doc thong bao tu Server gui ve va xu ly neu can thiet
Console. WriteLine(sr.ReadLine());

//Gui dia chi nguyoi gui

Data = "RCPT TO: <" + nguoinhan + ">";
sw.WriteLine(Data);

sw.Flush();

//Doc thong bao tu Server gui ve va xu ly neu can thiet
Console.WriteLine(sr.ReadLine());

//Bat dau gui noi dung buc thu

Data = "Data";

sw.WriteLine(Data);

sw.Flush();

//Doc thong bao tu Server gui ve va xu ly neu can thiet
Console.WriteLine(sr.ReadLine());

//Gui noi dung buc thu

Data = "SUBJECT:" + tieude + "\r\n" + body + "\r\n" + "." + "\r\n";

sw.WriteLine(Data);

sw.Flush();

//Doc thong bao tu Server gui ve va xu ly neu can thiet
Console.WriteLine(sr.ReadLine());

//Ngat ket noi

Data ="QUIT";

sw.WriteLine(Data);

sw.Flush();

//Doc thong bao tu Server gui ve va xu ly neu can thiet
Console.WriteLine(sr.ReadLine());

sr.Close();

sw.Close();

client.Close();

Console.ReadLine();
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Viét chwong trinh 14y thw don gién theo giao thirc POP3

Form1

B

POF3 Server: | | Part: |:|

zer: | |
Login
Fazs | |
Dranh zach cac buc thu So buc thu;
Frarm: | | Date:
Ta: | | |
Subject: | |

Maoi dung buc thu

using System;
using System.Collections.Generic;
using System.Data;
using System.Drawing;
using System.Text;
using System.Windows.Forms;
using System.Threading;
using System.lO;
using System.Net;
using System.Net.Sockets;
namespace MyPop3 {
public partial class Forml1 : Form {
TcpClient popclient;
StreamReader sr;
StreamWriter sw;
public Form1() {
InitializeComponent();
CheckForlllegalCrossThreadCalls = false;
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}

private void btLogin Click(object sender, EventArgs e) {
IPEndPoint iep = new IPEndPoint(IPAddress.Parse(txtPOP.Text),
int.Parse(txtPort. Text));
popclient = new TcpClient();
popclient.Connect(iep);
sr = new StreamReader(popclient.GetStream());
sw = new StreamWriter(popclient.GetStream());
sr.ReadLine();
string data ="";
data = "User " + txtUser.Text;
sw.WriteLine(data);
sw.Flush();
sr.ReadLine();
data ="PASS " + txtPass.Text;
sw.WriteLine(data);
sw.Flush();
sr.ReadLine();
data ="LIST";
sw.WriteLine(data);
sw.Flush();
IstHeader.Items.Clear();
string s = sr.ReadLine();
char[Jch={""};
string[] tam = s.Split(ch);
//MessageBox.Show("so buc thu la:" + tam[1]);
while ((s = sr.ReadLine()) 1= ".") {
IstHeader.Items.Add(s);

b
b

private void IstHeader SelectedIndexChanged(object sender, EventArgs e) {
int 1 = IstHeader.SelectedIndex + 1;
//Lay buc thu ve va tien hanh phan tich
string data = "RETR " + 1. ToString();
sw.WriteLine(data);
sw.Flush();
string s;
//MessageBox.Show(sr.ReadLine());
//Lay phan header
while ((s = sr.ReadLine().Trim()) != null) {
//MessageBox.Show(s);
if (s.Length == 0) break;
if (s. ToUpper().StartsWith("DATE")) {
DateTime dt=DateTime.Parse(s.Substring(5, s.Length - 5));
txtDate. Text = dt. ToShortDateString() +" " +dt.ToLongTimeString();

}
if (s. ToUpper().StartsWith("FROM"))
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txtFrom.Text = s.Substring(5, s.Length - 5);
if (s.ToUpper().StartsWith("TO"))
txtTo.Text = s.Substring(3, s.Length - 3);
if (s.ToUpper().StartsWith("SUBJECT"))
txtSubject. Text = s.Substring(8, s.Length - 8);
}
//Lay phan body
textBox4.Clear();
//MessageBox.Show("Lay body");
while (!sr.EndOfStream) {
s = sr.ReadLine().Trim();
if (s.Equals(".")) break;
textBox4.Text +=s + "\r\n";
}
//MessageBox.Show("Het noi dung buc thu");
}
}

§
3.3. Giao thwe HTTP

3.3.1. Co bén vé giao thirtc HTTP
HTTP (Hypertext Transfer Protocol) giao thirc truyén siéu van ban. HTTP 1a

giao thuc tang tng dung cho Web. N6 hoat dong theo mé hinh client/server.
- Client: browser yéu cau, nhén, hién thi cac dbi tuong Web.

- Server: Web server gui cac doi tuong

PCsudung A&
Explorer

Server
sir dung
NCSA Web
server

05

Mac su dung
Navigator

Hai phién ban ciia giao thiee HTTP hién duoc phd bién 1a HTTP1.0 duogc dic ta
trong RFC 1945 va HTTPI1.1 dugc dac ta trong RFC 2068.
HTTP la giao thirc “khong trang thai” server khong luu lai cac yéu cau cua client.

HTTP st dung giao thitc TCP ciia ting giao van. Cac budc tién hanh tir khi client két

noi tdi server sau do guri va nhan két qua tir server gui vé nhu sau:
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+ client khdi tao két ndi TCP (tao socket) véi server, qua cong 80

+ server chap nhan két néi TCP tir client

+ Cac thong diép HTTP (thong diép tang img dung) duoc trao doi giita browser
(HTTP client) va Web server (HTTP server)

+ Pong két ndi TCP.

Chung ta xem mot vi du v€ qua trinh trao doi gitra browser va Web server nhu sau:

User nhap URL (bao g(’im text,
www.someSchool.edu/someDepartment/home.index ~ tham chicu t6i 10

anh dang jpeg)
la. HTTP client khéi tao két néi
TCP t6i HTTP server (tién
trinh)tai dia chi Ib. HTTP server ¢ dia chi
www.someSchool.edu. Cong www.someSchool.edu doi
mic dinh 14 80. két n6i TCP ¢ cong 80, chap
nhan két néi, thong bao lai
2. HTTP client guri thong di¢p yéu cho client.
cau HTTP (bao gém URL)
vao trong TCP connect 3. HTTP server nhén thong di¢p yéu
socket cau,lay cac doi tygng dyoc yéu cau
gui vao trong thong diép tra 101,
(someDepartment/home.index) guri
thong diép vao socket

/ 4. HTTP server dong két ndi TCP.

5. HTTP client nhan thong diép
tra 10i bao gom tép html,
hién thi html.Phan tich tép
html file, tim 10 jpeg d6i

) tyong dyoc tham chiéu
time
6. Cac budc tur 1 dén 5 duoc lap
lai cho tung do6i tugng trong
{ 10 doi tuong jpeg

C6 hai kiéu thong diép HTTP 14 yéu cau (Request) va tra 15i (Response). Cac
thong diép duoc dinh dang kiéu ma ASCII.
Pinh dang thong diép yéu cau HTTP
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Dong yéu cau

a@ﬂlGET,POSE?\\\‘GET /somedir/page.html HTTP/1.0
HEAD) User-agent: Mozilla/4.0
Nhitng dong header Accept: text/html, image/gif,image/jpeg
Accept-language: fr
(CR,LF)
CR,LF ki hiéu két
thic thong di¢p

Dinh dang Thong diép Yéu cau HTTP

I request
line

header
lines

Entity Body

Dinh dang thong diép tra 161 HTTP
Dong trang thai

(ma trang thai) \HTTP/I 0 200 OK

Date: Thu, 06 Aug 1998 12:00:15 GMT
Server: Apache/1.3.0 (Unix)

- . Last-Modified: Mon, 22 Jun 1998 .....
Nhiing dong header Content-Length: 6821

Content-Type: text/html

data data data data data ...

dit licu,e.g., —

tép html dyoc
yéu cau
If status
I line
: header
® lines
If

cr | If

Entity Body



Qua trinh trao dbi gitra Browser va Web Server c6 thé dugc minh hoa nhu hinh sau:
(2] Request message

Request start fine foommand? = GET ftools him]l HITPS1.0

User-agent: Mozillas4.75 [en] (Wingg; U)
Host: wew. joes-hardware, con

Request headers—# Accept: text/himl, image/gif, Image/jpep ;. i
Accepi-language: en 3

Wo request ooy —= '

joes-hardware.com
Fy {b} Response message b,
Regponsestart fine- +HTTR 1.0 200 0K

firrhes) | Date: Sum, ol Oct 2000 23:2%5:17 CMT

Server: Apache/1.3.11 Bhafe-55L/1.38 (Unix)
. Responze headers -+ Last-modified: Tue, 04 Jul 2000 09:46:21 GMT
- Content-length: 403
Content-type: text/himl

¢HTML >
CHEAD < TITLE» Joe®s Tools</TITLE»«/HEAD:
¢ BOY »

¢H1:Tools Page</H1:
cH2 :Hammers s fH2

¢Prloe’s Hardware Online has the largest selection of
hanmers on the earth.</P:»

Response bady -4 «<HZ2f NAME=drillss¢/AeDrillsesHas

iPrloe’s Hardware has a complete line of cordless
and corded drills, as well as the latest im
plutonium-powered atoslc drills, for those big
around the house jobs./oPs...

< BODY »

& HTML»

M3 trang thai trong thong diép HTTP Response: Puoc ghi & dong dau tién trong thong
diép response tir server vé client.
Mot sb ma thuong gip:
200 OK
Yéu cau thanh cong,cac dbi tuong duoc yéu cau & phan sau thong diép.
301 Moved Permanently
boi tuong duoc yéu cau da duogc chuyén va dia chi méi cta doi tuong dugc dat
trong truong Location:
400 Bad Request
Server khong hiéu duoc thong diép yéu cau
404 Not Found
Tai liéu duoc yéu cau khong co trong server
505 HTTP Version Not Supported
Server khong hd tro version cua giao thirc HTTP.
- Pé kiém tra c4c 1énh cia HTTP bén phia Client chung ta c6 thé thuc hién nhu sau:
+ Telnet t&1 Web server
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telnet www.eurecom.fr 80 1a0 két ndi TCP & céng 80
(cong mic dinh cho HTTP server)
at www.eurecom.fr.
+ Lénh GET trong thong di¢p HTTP

GET /~ross/index.html HTTP/1.0 Gui thong di€p yéu cau lay tép
Index.html trong thu muc ~ross

vé client

+ Xem thong diép response duoc gui vé tir Server
- Go céc 1énh khéac dé kiém tra.
3.3.2. Cai dat HTTP Client/Server

a. Chuong trinh HTTP Client
using System;

using System.lO;

using System.Net.Sockets;
using System.Windows.Forms;

namespace HttpView {
public partial class MainForm : Form
{
[STAThread]
public static void Main(string[] args){
Application.EnableVisualStyles();
Application.SetCompatibleTextRenderingDefault(false);
Application.Run(new MainForm());
§
public MainForm(){
//
// The InitializeComponent() call is required for Windows Forms designer
support.
//
InitializeComponent();

//
// TODO: Add constructor code after the InitializeComponent() call.
//
J ‘ ‘ ‘
// Gtri yéu cau va nhan vé phan hoi tir web server
void BtGoClick(object sender, EventArgs ¢€){
//Thém tién td http:// néu khong co
if (txtAddress. Text.StartsWith("http://", StringComparison.OrdinallgnoreCase)
== false)
txtAddress.Text = "http://" + txtAddress.Text;
TcpClient client = new TcpClient();

try{
client.Connect(GetHost(txtAddress.Text), GetPort(txtAddress.Text));

}

catch{
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rtfBody.Text = "Khong thé két ndi dén server";
return;
}
StreamWriter OutStream = new StreamWriter(client. GetStream());
StreamReader InpStream = new StreamReader(client.GetStream());
// Gui di yéu cau bang phuong thic GET
OutStream.WriteLine("GET " + txtAddress.Text + " HTTP/1.0");
OutStream. WriteLine("Content-Type:text/html");
OutStream. WriteLine("Content-Language:en");
OutStream. WriteLine();
OutStream.Flush();
/L4y phan Header
rtfHeader. Text ="";
string s;
while (null != (s = InpStream.ReadLine())){
if (s.Equals("")) break;
rtfHeader.Text += s;
}
//Lay phan Body
rtfBody. Text="";
int c;
while (true){
¢ = InpStream.Read();
if (c ==-1) break;
rtfBody.Text += (char)c;

}
client.Close();

}
// Khi gd Enter thi guri di yéu cau
void TxtAddressKeyPress(object sender, KeyPressEventArgs e){
if ((int)e.KeyChar == 13)
btGo.PerformClick();
}
// Lay vé tén mdy trong URL
internal string GetHost(string url){
url = url. ToLower();
Uri tmp = new Uri(url);
return tmp.Host;
}
// Lay vé s6 hiéu cong trong URL
internal int GetPort(string url) {
Uri tmp = new Uri(url);
return tmp.Port;

b
b

j
b. Chuong trinh HTTP Server

using System;
using System.lO;
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using System.Net;
using System.Net.Sockets;

public class SimpleWebServer {
public void StartListening(int port) {

IPEndPoint LocalEndPoint = new IPEndPoint(IPAddress.Any, 8080);

TcpListener server = new TcpListener(LocalEndPoint);

server.Start();

while (true) {
TcpClient client = server.AcceptTcpClient(); / Cho doi ket noi
processClientRequest(client);

}

; ‘ i

//X1r 1y yéu cau cia moi may khach

private void processClientRequest(TcpClient client) {
Console.WriteLine("May khach su dung cong: " +

(client.Client.RemoteEndPoint as IPEndPoint).Port + "; Dia chi IP may khach: " +

client.Client.RemoteEndPoint. ToString() + "\n");

Console.WriteLine("Yeu cau: ");
readRequest(client);
sendResponse(client);
client.Close();

}

//Poc phan header cua goi dif liéu giri tir may khach

private void readRequest(TcpClient client) {
StreamReader request = new StreamReader(client.GetStream());
String nextLine;

while (null != (nextLine = request.ReadLine())) {
if (nextLine.Equals("")) {

break;
} else {
Console.WriteLine(nextLine);
}
J
Console. WriteLine("--==-=========mmemmmm e ");

}

//Phan hoi yéu cau cho may khach
private void sendResponse(TcpClient client) {
StreamWriter response = new StreamWriter(client.GetStream());
response. Write(_mainPage);
response.Flush();
j
//Mbi phan hoi vé trinh duyét
private const String mainPage =
"HTTP/1.0 200 OK\n" +
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"Content-type: text/html\n" +

"Connection: close\n" +

"\n<HTML>\n" +

"<HEAD>\n" +

"<TITLE>Hello World</TITLE>\n" +

"</HEAD>\n" +

"<BODY> <a href = \"localhost\"> Hello World </a></BODY>\n" +
"</HTML> \n\n";

}

class TestWebServer {
public static void Main(String[] args) {
SimpleWebServer webServerl = new SimpleWebServer();
webServerl.StartListening(8080);

}
}
3.4. Giao thuc FTP
3.4.1. Co bdn vé giao thirc FTP
Giao thire FTP 1a mét giao thirc trao ddi file kha pho bién
Khai niém va hoat dong co ban cua FTP:
Nhitng ngudi phat trién giao thirc FTP can phai cAn bang nhu cau giita viéc phat trién
mot bo giao thirc vira ¢6 nhiéu chirc ning va vira don gian trong trién khai. Do d6, FTP
khong don gian nhu “dua em trai” ctia né — la giao thuc TFTP. Hoat dong cua giao
thirc nay co thé chia ra thanh nhiéu thanh phﬁn nhd, hoat dong cung nhau dé thuc hién

cac cong viéc nhu khoi tao két noi, truyén thong tin dieu khién va truyén Iénh.

Noi dung ma bai viét nay hudng téi la dua téi nguoi doc nhitng khai niém quan trong
nhit dang sau giao thirc FTP, ciing nhu giai thich tong quan vé nguyén 1y hoat dong

cua no.

1 - M6 hinh hoat dong ciia FTP, cac thanh phin trong giao thirc, va cac thuit ngir

co ban

Giao thuc FTP dugc mo td mot cach don gian thong qua mo hinh hoat dong cuia FTP.
Mo hinh nay chi ra cac nguyén tic ma mot thiét bi phai tuan theo khi tham gia vao qua
trinh trao ddi file, cling nhur vé hai kénh thong tin can phai thiét 1ap giira cac thiét bi
d6. N6 ciing mé ta cac thanh phan cta FTP duoc dung dé quan 1y cac kénh nay ¢ ca
hai phia — truyén va nhan. Do d6, mé hinh nay tao cho ta mot khoi diém 1y tuong dé

xem xét hoat dong cia FTP & muc khai quat.

Tién trinh Server-FTP va User-FTP
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FTP 1a mot giao thuc dang client/server truyén thong, tuy nhién thuat ngir client thong
thuong dugc thay thé bang thut ngit user — nguoi dung — do thuc té 13 ngudi sir dung
moi 1a ddi twong truc tiép thao tac cac 1énh FTP trén mdy clients. Bo phan mém FTP
duoc cai dat trén mot thiét bi duge goi 1a mot tién trinh. Phan mém FTP dugc cai dat
trén may Server duoc goi la tién trinh Server-FTP, va phﬁn trén may client dugc goi 1a
tién trinh User-FTP.

Kénh diéu khién va kénh dir liéu trong FTP

Mot khai niém c6t yéu ma ta can phai nim vé FTP 1a: mic du giao thirc nay st dung
két ndi TCP, nhung né khong chi ding mot kénh TCP nhu phan 16n cac giao thirc
truyén thong khac. M6 hinh FTP chia qué trinh truyén thong giita bo phan Server véi
bd phén client ra lam hai kénh logic:

- Kénh diéu khién: day 1a kénh logic TCP duogc dung dé khoi tao mot phién két ndi
FTP. N6 dugc duy tri xuyén sudt phién két ndi FTP va duoc sir dung chi dé truyén cac
thong tin diéu khién, nhu cac 1énh va cac hdi dap trong FTP. N6 khong duoc dung dé
truyén file

- Kénh dir liéu: Mi khi dit liéu duogc truyén tir server t6i client, mot kénh két néi TCP
nhét dinh lai duoc khoi tao gitra chiing. Dt liéu duoc truyén di qua kénh két ndi nay —
do d6 nd dugc goi 1a kénh dir ligu. Khi file dugc truyén xong, kénh nay duogc ngét.
Viéc st dung cac kénh riéng 1€ nhu vay tao ra su linh hoat trong viéc truyén truyén du
lidu — ma ta s& thay trong cic phan tiép theo. Tuy nhién, né ciing tao cho FTP do phtc
tap nhat dinh.

Cic tién trinh va thudt ngiv trong FTP

Do cic chirc nang diéu khién va dit liéu sir dung cic kénh khac nhau, nén mé hinh hoat
dong cta FTP ciing chia phan mém trén mdi thiét bi ra 1am hai thanh phan logic twong
mg v6i mdi kénh. Thanh phan Protocol Interpreter (PI) 1a thanh phan quan 1y kénh
diéu khién, v&i chtic nang phat va nhan 1énh. Thanh phan Data Transfer Process (DTP)
¢ chiic ning gui va nhan dit liéu giita phia client véi server. Ngoai ra, cung cap cho
tién trinh bén phia nguoi dung con c6 thém thanh phan thir ba 1 giao dién nguoi ding

FTP - thanh phan nay khong c6 ¢ phia server.

Do d6, ¢6 hai tién trinh xay ra & phia server, va ba tién trinh & phia client. Cac tién
trinh nay duoc gén v6i md hinh FTP dé mo ta chi tiét hoat dong cua giao thic FTP.

Duéi day 1a hinh dbi chiéu cac tién trinh vdo trong moé hinh FTP:
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FTP Client

User-FTP Process

User .
Interface | FTP Server

r 3

w

“Server-FTP Process
v )
User Protocol 1 ) Server Protocol
Interpreter Control Connection Interpreter
(User-Pl) | X (Server-Pl}
I S . r 3
e ) v
) User Data il e e i Server Data
ransfer Process [, Data Connection A Transfer Process
\ (User-DTP) ; (Server-DTP)

i e
i
M Y

'y &

v v

Client
File System

= Server
File System

Cdc tién trinh phia server:

Céc tién trinh phia server bao gdm hai giao thuc:

- Server Protocol Interpreter (Server-PI): chiu trach nhiém quan 1y kénh diéu khién
trén server. N6 ling nghe yéu ciu két ndi hudng t6i tir users trén cong danh riéng. Khi
két nbi da duoc thiét lap, n6 s€ nhan 1€nh tur phia User-PI, tra 101 lai, va quan ly tién
trinh truyén dit lidu trén server.

- Server DataTransfer Process (Server-DTP): 1am nhiém vu giri hodc nhan file tir b
phan User-DTP. Server-DTP vira lam nhiém thiét lap két ndi kénh dir liéu va léng
nghe mot két ndi kénh dir lidu tir user. N6 tuong tac véi server file trén hé théng cuc

bd dé doc va chép file.
Cdc tién trinh phia client:

- User Protocol Interpreter (User-PI): chiu trach nhiém quan 1y kénh diéu khién phia
client. N6 khai tao phién két néi FTP bang viéc phat ra yéu cau t&i phia Server-PI. Khi
két ndi da dugc thiét 1ap, no xtr 1y cac 1énh nhan dugc trén giao dién nguoi dung, gui
chung téi Server-PI, va nhan phan hoi tré lai. N6 ciing quan 1y tién trinh User-DTP.
- User Data Transfer Process (User-DTP): 12 bo phan DTP nam ¢ phia nguoi dung,
lam nhiém vu gti hodc nhan dir li¢u tir Server-DTP. User-DTP co thé thiét lap hoac
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lang nghe yéu cau két ndi kénh dir lidu trén server. N6 twong tac véi thiét bi luu trix file
phia client.

- User Interface: cung cap giao dién xir Iy cho ngudi dung. N6 cho phép sir dung céac
lénh don gian hudng nguoi dung, va cho phép nguoi diéu khién phién FTP theo ddi

duogc cac thong tin va két qua xay ra trong tién trinh.
2 - Thiét 1ap kénh diéu khién va ching thwe ngudi dung trong FTP:

Mo hinh hoat dong ctia FTP mo ta rd cac kénh dir liéu va diéu khién duogc thiét lap
gitta FTP client va FTP server. Trudc khi két ndi duoc su dung dé thuc su truyén file,
kénh diéu khién can phai dugc thiét 1ap. Mot tién trinh chi dinh sau d6 duoc dung dé

tao két ndi va tao ra phién FTP lau bén giita cac thiét bj dé truyén files.

Nhu trong céc giao thirc client/server khac, FTP server tuadn theo mot luat passive
trong kénh diéu khién. Bo phan Server Protocol Interpreter (Server-PI) s& ling nghe
cong TCP danh riéng cho két ndi FTP 1a cong 21. Phia User-PI s& tao két ndi bang
viéc mé mot két ndi TCP tur thiét bi nguoi dung téi server trén céng d6. No st dung

mot cong bat ky lam céng ngudon trong phién két ndi  TCP.

Khi TCP d3 dugc cai dit xong, kénh diéu khién giita cac thiét bi s& dugc thiét 1ap, cho
phép cac 1énh dugc truyén tir User-PI t&i Server-PI, va Server-PI s& dap tra két qua 1a
cdc mi thong bao. Bude dau tién sau khi kénh di di vao hoat dong 1a budc ding nhap
cuia nguoi dung (login sequence). Budc nay c¢6 hai muc dich:
- Access Control - Diéu khién truy cip: qua trinh chimg thuc cho phép han ché truy
cap t6i server voi nhitng ngudi dung nhat dinh. N6 ciing cho phép server diéu khién
loai truy cdp nhoe thé nao d6i véi  ting nguoi  dung.
- Resource Selection - Chon ngudn cung cap: Bang viéc nhan dang ngudi ding tao két
nbi, FTP server c6 thé dua ra quyét dinh s& cung cap nhitng ngudn nao cho ngudi ding

da duogc nhan dang do.
Trinh tw truy cdp va chieng thyc FTP

Quy luat chimg thuc trong FTP kha don gian, chi 1a cung cdp username/password.
Trinh ty cta viéc chirng thuc nhu sau:

1 - nguoi dung giri mot username tir User-PI t&i Server-PI bang 1énh USER. Sau d6
password cia nguoi ding duwgc g di  bang lénh  PASS.
2 - Server kiém tra tén ngudi dung va password trong database ngudi dung cta nd.

Néu nguoi dung hop 18, server s& gui tra mot thong bao téi ngudi dung rang phién két
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noi da d.c md. Néu nguoi dung khdng hop 1€, server yéu cau nguoi dung thyuc hién lai

viéc chung thuc. Sau mdt sO lan ching thyc sai nhat dinh, server sé ngat két noi.

Gié sir qua trinh chimg thyc di thanh cong, server sau d6 sé thiét lap két ndi dé cho
phép ting loai truy cap d6i voi ngudi dung duoc cap quyén. Mot s ngudi ding chi ¢6
thé truy cap vao mot sb file nhat dinh, hodc vao mot sb loai file nhat dinh. Mot sb
server co thé cap quyén cho mot sé ngudi ding doc va viét 1én server, trong khi chi
cho phép doc ddi véi nhitng ngudi dung khac. Nguoi quan tri mang c6 thé nho d6 ma

dap Gmg ding cac nhu cau truy cap FTP.

Mot khi két ndi da duogc thiét 1ap, server co thé thyuc hién cac lwa chon tai nguyén dua
vao nhan dién nguoi dung. Vi du: trén mot hé thong nhidu ngudi ding, nguoi quan tri
c6 thé thiét 1ap FTP dé khi c6 bat ctr ngudi dung nao két ndi t6i, anh ta s& tu dong
dugc dua td1 "home directory” ctia chinh anh ta. Lénh tuy chon ACCT (account) ciing
cho phép ngudi dung chon mot tai khoan ca nhan nao d6 néu nhu anh ta c6 nhiéu hon

mot tai khoan.
MG réng vé bao mdt FTP

Gidng nhu phan 16n cac giao thirc cii, phwong phap ding nhap don gian cia FTP la
mot sy ké thira tir nhimng giao thire ¢ thoi ky dau cua Internet. Ngay nay, né khong con
bao dam tinh an toan can thiét trén méi trudng Internet toan cAu vi username va
password dugc giri qua kénh két ndi diéu khién dudi dang clear text. Piéu nay lam cho
cac thong tin ding nhap co thé bi nghe 1én. Chuan RFC 2228 vé cac phan mé rong cho
bao mat FTP da dinh ra thém nhiéu tuy chon ching thyc va mi hoa phtic tap cho

nhitng ai mudn tang thém mic do an toan vao trong phan mém FTP cua ho.

3 - Quan ly kénh dir liéu FTP, két néi kénh di liéu dang chit ddng (méic dinh) va

bi dong cung v6i viéc sir dung cong

Kénh diéu khién dugc tao ra gitta Server-PI va User-PI sit dung qua trinh thiét 1ap két
nbi va ching thuc duoc duy tri trong sudt phién két néi FTP. Cac 1énh va cac hoi dap
dugc trao do6i gilta bd phan PI (Protocol Interpreter) qua kénh diéu khién, nhung dir
li¢u thi khong.

Mbi khi can phai truyén dit liéu giita server va client, mot kénh dit liéu can phai duoc

tao ra. Kénh dir liéu két ndi bo phan User-DTP véi Server-DTP. Két ndi nay can thiét
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cho ca hoat dong chuyén file truc tiép (giri hodc nhan moét file) ciing nhu dbi véi viée
truyén dir liéu ngdm, nhu 1a yéu cau mét danh sach file trong thu muc nao d6 trén
server.

Chuan FTP chi dinh hai phuong thirc khac nhau dé tao ra kénh dir liéu. Khac biét
chinh ctia hai phuong thirc d6 1a & mat thiét bi: phia client hay phia server 1 phia da
dua ra yéu cau khoi tao két ndi. Pidu ndy nghe qua c6 vé kha don gian, nhung ky thuc

no lai kha quan trong.
Két noi kénh div liéu dang chii dpng

Phuong thitc dau tién d6i khi con dugc goi 1a két ndi kénh dir liéu dang thong thuong
(vi n6 1a phuong phap mic dinh) va doi khi duoc goi 13 két nbi dang chu dong (dé ddi
chiéu v&i dang két ndi bi dong ma ta s& xét & phan sau). Trong dang két ndi ndy, phia
Server-DTP khoi tao kénh dir liéu bé‘mg viéc m& mot céng TCP cho phia User-DTP.
Phia server sir dung cong duoc danh riéng, 1a cong 20 cho kénh dit liéu. Trén may
client, mot gia tri céng duoc chon theo mac dinh chinh la céng dugc su dung ddi voi
kénh diéu khién, tuy nhién phia client s& luén chon hai cdng riéng biét cho hai kénh

nay.

Gié st phia User-PI thiét 1ap mot két ndi diéu khién tir cong bat ky ctia no 1a 1678 t6i
céng diéu khién trén server la céng 21. Khi d6, dé tao mot kénh dir liéu cho viéc
truyén dit liéu, phia Server-PI s& béo cho phia Server-DTP khéi tao mot kénh két ndi
TCP tir cong 20 t6i cong 1678 cua phia client. Sau khi phia client chdp nhan kénh

duoc khai tao, dir liéu sé duoc truyén di.

Thuc té, viéc st dung cung mdt céng cho ca kénh dit liéu va kénh diéu khién khong
phai 1a mét ¥ hay, n6 lam cho hoat dong cta FTP tré nén phuc tap. Do do, phia client
nén chi dinh sir dung mot céng khac béng viéc st dung Iénh PORT trudc khi truyén dir
liéu. Vi du: gia st phia client chi dinh céng 1742 vo1 lénh PORT. Phia Server-DTP sau
d6 sé& tao ra mot két ndi tir cong 20 cuia né tdi cong 1742 phia client thay vi cong 1678

nhu mac dinh. Qua trinh nay dugc mo ta trong hinh dudi day.
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FTP Client FTP Server

Control Connection Control Connection
(Port 1678) {Port 21)
1. Send PORT 1742
command [ ————f |
[ ——#| 2 Receive FORT
| Command, Acknowledge
«—1
| L
Data Connection Data Eonnection
(Port 1742) . (Port2m)
3 3. Open Data Connection
p—"] To Client Port 1742
u—l—’--_——-'-
4. Acknowledge Data m N\
Connection f—
. SN T/
- “ ———p
L\
%
\ \
\
== —— |
e & > :
(Send/Receive Data) — | ——— {Send/Receive Data)
]
] =

Thong thudng, d6i véi kénh dir liéu FTP, phia server s& khoi tao viéc truyén dir liéu

bang cach m¢ két ndi dir 1i€u toi client.

Trong trudng hop trén, phia client trudc tién sé dua ra 1énh PORT dé yéu cau server sir
dung cong 1742. Sau d6, server s& mé két ndi kénh dir liéu tir cong 20 mac dinh ciia nd
tGi cong 1742 phia client. Dir liéu sau d6 s& duoc truyén giira cac thiét bi qua cac cong

\

nay.
Két noi kénh dir ligu dang bi dong

Phuong phéap ké tiép duoc goi 1a két ndi dir liéu dang bi dong. Phia client s& nhan
server la phia bi dong, lam nhiém vu chép nhan mot yéu cau két ndi kénh dir liéu duge
khéi tao tir phia client. Server tra 101 lai phia client voi dia chi IP cling nhu dia chi
cong ma no s& sur dung. Phia Server-DTP sau d6 s& lang nghe mot két ndi TCP tir phia

User-DTP trén cong nay.

Mic dinh, phia client sir dung cting mot cong dbi voi ca hai kénh diéu khién va dir liéu
nhu trong trudong hop két ndi chu dong ¢ trén. Tuy nhién, ¢ ddy, mot 1an nita phia
client ¢6 thé chon sur dung mot gia tri céng khac cho kénh dir liéu. Ta s€ xét lai vi du &

trén mot 1an nita, voi cong diéu khién phia client 1a 1678 t6i cong 21 phia server.
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Nhung 1an nay truyén dit liéu theo phuong thirc két ndi bi dong, nhu mé ta trong hinh

dudi day:
FTP Client FTP Server
Control Connection Control Connection
{Port 1678) {Port 21)
1. Send PASV
Command ___'__‘_—————.-________
[ —————p| 2 Receive PASV
pommand, Tell Client
|__—— | ToUse Port 2223
_———-__-. |
<« | FU e
Data Connection Data (E\mnne(_:tioﬁ
(Port 1742) (Port2223)
3. Open Data Connection e
To Server Port 2223 T —— |
-4 [~ 4. Acknowledge Data
‘\_\ | Connection
___,_.———'_'-
b\
\\. \
— | ]
———y
{Send/Receive Data) e | — (Send/Receive Data)
—
—| [

Phia client s& sir dung 1énh PASV dé yéu cau server rang né6 mudn ding phuong thirc
diéu khién dir liéu bi dong. Phia Server-PI s& tra 10i lai phia client vdi mot gié tri cong
ma client s& sir dung, tir cong 2223 trén né. Sau d6 phia Server PI s& hudéng cho phia
Server-DTP ling nghe trén cong 2223. Phia User-PI ciing s& huéng cho phia User-
DTP tao mot phién két ndi tir cong 1742 phia client tdi cong 2223 phia server. Sau khi

Server chip nhan két ndi nay, dit litu bat dau duoc truyén di.

Cdc vin dé vé tinh hiéu qud va tinh bdo mdt trong viéc chon mét phwong thirc két

noi

Vén dé phia nao 13 phia khdi tao két ndi kénh dir liéu dua ra mot cau hoi: su khac nhau
giita hai phuong thuc 1a gi? Diéu nay ciing gidng nhu viéc hoi ai da thuc hién mot
cudc dién thoai ndi bg. Cau tra 101 1a sy bao méat. Viéc FTP su dung nhiéu hon mot két
ndi TCP c6 thé giai quyét cac van dé& vé phan mém ciing nhu vé phan cimg ma nguoi

duing can phai c6 dé dam bao sy an toan cho hé thong cua ho.

Khi xem xét viéc gi s€ xdy ra trong truong hop kénh dir 1iéu chu dong nhu trong vi du

phia trén:
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Pbi v6i phia client, co mot kénh két ndi didu khién dugc thiét 1ap tir cong 1678 client
to1 céng 21 server. Nhung kénh di li¢u lai dugc khoi tao tir phia server. Do do, client
s& nhan duoc mot yéu cau két ndi téi cong 1678 (hodc cong nao khac). Mot so client
s& nghi ngd vé viéc nhan duoc nhimng két ndi t6i nhu vay, vi trong tinh hudéng thong
thudng, client mai 1a phia khoi tao két ndi chir khong phai dap tra két néi. Do cac kénh
két ndi TCP hudng toi co thé mang theo nhirng mdi de doa nhét dinh, mét sd client co

thé s€ ngin chdn cac ludong két noi hudng téi bang viéc st dung tuong lua.

Tai sao nguoi ta lai khong lam cho phia client ludn chap nhan két ndi tir mot chi sb
port duoc dung trong kénh diéu khién? Véan dé ¢ day 1a vi client thudong dung cc cong
khac nhau cho mdi phién két nbi bﬁng viéc st dung cau Iénh PORT. Va tai sao diéu
nay lai dugc thuc hién? Vi theo luat TCP: sau khi mot két ndi duoc dong lai , c6 mot
khoang thoi gian tréng trude khi cong d6 co thé duogc sir dung lai — didu nay dé ngin
ngira tinh trang cac phién két ndi lién tiép bi 1an v&i nhau. Piéu nay sé& tao ra do tré khi
guri nhiéu file — do d6 phia client thuong dung cac gia tri cong khac nhau cho mdi két
ndi. Piéu nay rat hiéu qua nhung ciing dan toi viéc firewall cua client s& hoi c¢6 chap

nhan phién két ndi té6i voi nhidu gia tri cong khong on dinh hay khéng.

Viéc dung két ndi kiéu kénh gian tiép s& giam thiéu van dé nay mét cach hiéu qua.
Phan 16n cac tuong lra ¢6 nhiéu van dé lién quan t6i két ndi hudng vé véi cac gia tri
cong bat ky, hon 1a gip van dé véi cac két ndi hudng di. Ta co thé xem chi tiét hon vé
van d& nay trong chuan RFC 1579. Chuin nay khuyén nghi rang phia client nén sir
dung két ndi kiéu bi dong lam dang mic dinh thay vi sir dung kiéu két ndi dang chu
dong cung voi 1énh PORT, dé ngin chin tinh trang block theo cong.
Tat nhién, phuong thirc két ndi kiéu bi dong khong hoan toan giai quyét duoc van dé,
chung chi day van dé vé phia server ma thoi. Phia server, gio day phai d6i mat vai viée
c¢6 nhiéu kénh két ndi hudng vé trén hang loat cac cong khac nhau. Tuy nhién viéc xir
1y cac van dé bao mat trén mot nhém nho server van dé& hon nhiéu so véi viée phai ddi
mat voi mot luong 16n cac van dé tir nhiéu client. FTP server phai dugc cu hinh chép
nhan phuong thirc truyén bi dong tir client, do d6 cach thong thudng dé thiét 1ap trén
server la thiét 1ap chap nhan mot sd cong két ndi hudng vé trén server trong khi van

khoa cac yéu cau két ndi hudng vé trén cac cong khac.
4 - Cac phwong thic truyén dir liéu trong FTP

Khi kénh dit liéu da duoc thiét 1ap xong gilta Server-DTP voi User-DTP, dit lidu s&

duoc truyén truc tiép tur phia client téi phia server, hodc nguoc lai, dua theo cac 1énh
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duge st dung. Do thong tin diéu khién duoc giri di trén kénh diéu khién, nén toan bo
kénh dir liéu c6 thé duoc st dung dé truyén dir liéu. (Tat nhién, hai kénh logic nay
dugc két hop v6i nhau & 16p dudi ciing voi tat ca cac két ndi TCP/UDP khac giira hai
thiét bi, do d6 diéu nay khong han da cai thién téc do truyén dir lidu so véi khi truyén
trén chi mot kénh — no chi 1am cho hai viée truyén dir liéu va diéu khién tré nén doc
1ap v&i nhau ma thoi)

FTP c¢6 ba phuong thuc truyén dir liéu, néu 1én cach ma dir liéu duoc truyén tor mot
thiét bi toi thiét bi khac trén mot kénh dit lidu da duoc khoi tao, d6 1a: stream mode,

block mode, va compressed mode
Stream mode

Trong phuong thirc nay, dir lidu duoc truyén di dudi dang cac byte khong céu tric lién
tiép. Thiét bi gui chi don thuan day ludng dir liéu qua két ndi TCP t6i phia nhén.
Khong c6 mot trudng tiéu dé nhat dinh duoc st dung trong phuong thirc nay lam cho
n6 kha khac so vé6i nhiéu giao thirc giri dir liéu roi rac khac. Phuong thirc ndy chu yéu
dua vao tinh tin cdy trong truyén dit liéu ctia TCP. Do né khong co ciu trac dang
header, nén viéc bao hiéu két thuc file s& don gian dugc thuc hién viéc phia thiét bi gui
ngat kénh két nbi dir liéu khi da truyén xong.

Trong s6 ba phuong thuc, stream mode 14 phuong thirc duoc st dung nhiéu nhat trong
trién khai FTP thuc té. C6 mot sb 1y do giai thich didu d6. Trude hét, n6 13 phuong
thirc mdc dinh va don gian nhét, do d6 viéc trién khai n6 1a d& dang nhét. Tht hai, n6
1a phuong phap pho bién nhét, vi n6 xir 1y vé6i cac file déu don thuan nhu 14 xir Iy dong
byte, ma khong dé ¥ t6i noi dung cua cac file. Thi ba, n6 1a phuong thirc hiéu qua nhat

vi n6 khong tén mot luong byte “overload” dé thong bao header.
Block mode

Pay 1a phuong thirc truyén dir liéu mang tinh quy chuan hon, véi viée dir liéu duoc
chia thanh nhiéu khéi nho va duoc dong géi thanh cac FTP blocks. Mdi block nay ¢6
mot truong header 3 byte bao hiéu do dai, va chira thong tin vé cac khdi dir liéu dang
dugc giri. Mot thuat toan dac biét dugc st dung dé kiém tra cac dix liéu da duoc truyén

di va dé phat hién, khoi tao lai ddi véi mot phién truyén dir liéu d3 bi ngit.
Compressed mode

Pay 1a mot phuong thic truyén sir dung mot ki thuat nén kha don gian, 13 “run-length

encoding” — ¢6 tac dung phat hién va xtr ly cac doan 1dp trong dir liéu duoc truyén di
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dé giam chiéu dai cta toan bo thong diép. Thong tin khi di dugc nén, s& duoc xur ly
nhu trong block mode, voi truong header. Trong thuc té, viéc nén dit liéu thuong duoc
sit dung & nhitng chd khéac, lam cho phuong thirc truyén kiéu compressed mode trd
nén khong can thiét nita. Vi du: néu ban dang truyén di mot file qua internet voi
modem tuong tu, modem cua ban thong thuong s€ thuc hién viéc nén & 16p 1; céc file
16n trén FTP server cling thuong dugc nén san v6i mot sb dinh dang nhu ZIP, 1am cho
viéc nén tiép tuc khi truyén dir liéu trd nén khong can thiét.
3.4.2. Cai dat FTP Client/Server
Trén co sé giao thuc FTP chung ta thuc hién cai dat FTP Client/Server dé minh hoa
cho giao thuc
Chuong trinh Simple FTP Server:
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.IO;
using System.Net;
using System.Net.Sockets;
class Program {
static void Main(string[] args) {
string rootDir = "C:/MyFTP";
I[PEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 2121);
TcpListener server = new TcpListener(iep);
server.Start();
TcpClient client = server.AcceptTcpClient();
StreamReader sr = new StreamReader(client.GetStream());
StreamWriter sw = new StreamWriter(client.GetStream());
sw.WriteLine("220 Chao mung ket noi toi MyFTP");
sw.Flush();
while (true) {
string request = sr.ReadLine();
string command="";

if(request.Length!=0) command = request.Substring(0, 4);
switch (command.ToUpper().Trim()) {
case "USER": {
sw.WriteLine("331. Nhap pass vao");
sw.Flush();
/Isw.Close();
Console.WriteLine(request);
break;
}
case "PASS": {
sw.WriteLine("230. Dang nhap thanh cong");
sw.Flush();
Console.WriteLine(request);
break;
}
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case "MKD": {
string folderName = request.Substring(4, request.Length - 4);
folderName = rootDir + "/" + folderName.Trim();
try {
Directory.CreateDirectory(folderName);
sw.WriteLine("150 Tao thu muc thanh cong");
sw.Flush();
}catch(IOException) {
sw.WriteLine("550 Tao thu muc co loi");
sw.Flush();

§
break;

b
case "RETR": {
string fileName = request.Substring(4, request.Length - 4);
fileName = rootDir + "/" + fileName.Trim();
try {
if (File.Exists(fileName)) {
//Gui noi dung file ve cho client xu ly
sw.WriteLine("150 Truyen File thanh cong");
sw.Flush();
FileStream fs = new FileStream(fileName, FileMode.Open);
long totalLenght = fs.Length;
byte[] data = new byte[totalLenght];
fs.Read(data, 0, data.Length);
sw. Write(totalLenght);
char[] kt = Encoding. ASCII.GetChars(data);
sw.Write(kt,0,data.Length);
sw.Flush();
fs.Close();
} else {
sw.WriteLine("550 File khong ton tai tren server");
sw.Flush();
b
} catch (IOException) {
sw.WriteLine("550 Khong truyen duoc file");

sw.Flush();
}
break;
b
case "STOR": {

string fileName =
request.Substring(request.LastIndexOf("/"),request. Length-request. LastindexOf("/"));
fileName = rootDir + "/" + fileName.Trim();
try {
FileStream fs = new FileStream(fileName, FileMode.CreateNew);
long totalLength=sr.Read();
byte[] data = new byte[totalLength];
char[] kt = Encoding. ASCII.GetChars(data);
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int sobyte = sr.Read(kt, 0, data.Length);
fs.Write(data, 0, sobyte);
fs.Close();
sw.WriteLine("150 Up file thanh cong");
sw.Flush();

} catch (IOException) {
sw.WriteLine("550 Khong truyen duoc file");

sw.Flush();
}
break;
}
case "QUIT": {
client.Close();
break;
}
default: {
sw.WriteLine("Sai lenh");
sw.Flush();
break;
§
}
f
}
}

Chuong trinh Simple FTP Client:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using System.lO;

using System.Net;

using System.Net.Sockets;

namespace FtpClient {

class Program {
static void Main(string[] args) {

IPEndPoint iep = new IPEndPoint(IPAddress.Parse("127.0.0.1"), 2121);
TcpClient client = new TcpClient();
client.Connect(iep);
StreamReader sr = new StreamReader(client.GetStream());
StreamWriter sw = new StreamWriter(client.GetStream());
Console. WriteLine(sr.ReadLine());
string input;
string command = "";

Console.WriteLine("Dang nhap bang USER Ten user, PASS Ten password");

Console.WriteLine("Tao thu muc bang MKD ten thu muc can tao");
Console.WriteLine("Upload bang cach STOR tenfile");
Console.WriteLine("Download bang cach RETR tenfile");
while (true) {

input = Console.ReadLine();



command = input.Substring(0, 4).Trim(). ToUpper();
switch (command) {
case "STOR": {

//Doc file gui cho server

sw.WriteLine(input);

sw.Flush();

FileInfo fl=null;

try {
fl = new FileInfo(input.Substring(4, input.Length - 4).Trim());

} catch (IOException) {
Console.WriteLine("File khong ton tai");

}

long totalLength = fl.Length;

FileStream fs = fl.OpenRead();

sw. Write(totalLength);

byte[] data = new byte[totalLength];

int bytes = fs.Read(data, 0, data.Length);

char[] kt = Encoding. ASCII.GetChars(data);

sw.Write(kt, 0, data.Length);

sw.Flush();

fs.Close();

Console.WriteLine(sr.ReadLine());

break;

h
case "RETR": {

sw.WriteLine(input);

sw.Flush();

string s = sr.ReadLine();

Console.WriteLine(s);

if (s.Substring(0, 3).Equals("150")) {
Console. Write("Nhap vao noi luu tep:");
string filename = Console.ReadLine();
FileStream fs = new FileStream(filename, FileMode.CreateNew);
//Doc tep ve;
long totalLength = sr.Read();
byte[] data = new byte[totalLength];
char[] kt= new char[data.Length] ;
int sobyte = sr.Read(kt, 0, data.Length);
data=Encoding. ASCII.GetBytes(kt);
fs.Write(data, 0, data.Length);
fs.Close();

}
break;

}
default: {
sw.WriteLine(input);
sw.Flush();
Console. WriteLine(sr.ReadLine());
break;
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}
}
if (input. ToUpper().Equals("QUIT")) break;

)
sr.Close();

sw.Close();
client.Close();

}
}
}
3.5. DNS (Domain Name Server)
3.5.1. Vin dé phén gidi tén mién
Domain Name System:
B La hé co so dir liéu phdn tan hoat dong co thir bdc boi cac name servers
B Ld giao thirc tang tng dung : host, routers yéu cau tdi name servers dé xac dinh
tén mién (4nh xa dia chi <->tén mién)
O Note : 1a mot chirc nang cua Internet, hoat dong nhu 1a giao thirc tang
ung dung
O Rét phuc tap.
Q: Anh xa giira dia chi IP va tén?
B Tai sao khong tip trung sw Kiém soat ciia DNS ?
Q Piém hong duy nhat - néu name-server “chét” thi ca mang Internet s&
“chét” theo.
Tén dudng truyén.
Co s¢ dit liéu tap trung s& “xa” voi da sb ving
Béo tri phuc tap.
Phdi chia dé trj /
Khong c6 server nao cé thé luu toan bd duoc tén mién va dia chi IP

(I R Ry Wy W

tuong Ung

B ]ocal name servers:

O Modi ISP,cong ty c6 local (default) name server

O Cau hoi truy van cta host vé DNS s& duoc chuyén téi local name server
B Chuc nang cua name server:

Q P6i véi host: luu dia chi IP va tén mién twong (mg cua host

O C6 thé tim tén mién Gmg véi dia chi IP va nguoc lai
B Puoc yéu cau boi cac local name server khong thé xac dinh duoc tén.
B root name server:

O Pugc yéu cau néu co authoritative name server khong xac dinh.

U Nhan va xtr ly mapping

QO Tra vé mapping cho local name server
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a NSI Herndon, VA

¢ PSInet Herndon, VA k RIPE London

d U Maryland College Park, MD i NORDUnet Stockholm
g DISA Vienna, VA

h ARL Aberdeen, MD
\NSI (TBD) Her

m WIDE Tokyo

e NASA Mt View, CA
f Internet Software C. PaloAlto,

cA —

b USC-ISI Marina del Rey, CA
I ICANN Marina del Rey, CA

root name server

A\
B B

host surf.eurecom.fr muon
biet dia chi IP cua
gaia.cs.umass.edu

1. Yéu cau to1 local DNS
server, dns.eurecom.fr

2. dns.eurecom.fr y€u cau

r.* N 1 I
tql r00:[ name server ncu local name server authorititive name server
can thiét dns.eurecom. fr dns .umass.edu
3. root name server yéu cau 11 16

authoritative name server,

dns.umass.edu, néu can @ @
thiét.

requesting host

gaia.cs.umass.edu
surf.eurecom. fr
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Root name server:
C6 thé khong biét
authoritative name
server
C6 thé bibt name
server trung gian
,r}h(‘r doé co thé yéu
cau tim authoritative
name server

//@
g

local hame server
dns.eurecom. fr

5\6
t1 $
intermediate name server
dns.umass.edu
4 B)

8 @
@ authoritative name server

requesting host
surf.eurecom. fr

dns.cs.umass.edu

2

gaia.cs.umass.edu

DNS example

- Truy van trong DNS duoc chia thanh céac loai nhu sau:

Truy van dé quy query:
Name server la noiphangi ai
dia chi/tén.Néu n6 khong phan
giai trong ndi bo,nd s€ guri yéu
cau dén name server khac.
Cong viéc cua name server liéu
cO qua nang?

Truy van tuong tac:
Neéu khong phan giai duoc dia
chi IP/name,name server s€ guri
tra thong di ¢p rang “To61 khong
biét,hdy thir hoi anh ban canh
i 1a A”.A ladja chi IP cua
name server ké ti€p no.

- Cau triic ban ghi DNS nhu sau:

2 iterated query

@—@

local name server m’rer‘medlm‘e name server
dns.eurecom. fr dns.umass.edu

1“8 5116

2

requesting host
surf.eurecom. fr

authoritative name server
dns.cs.umass.edu

2

gaia.cs.umass.edu
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DNS: co sé dir liéu phan tan luu cac ban ghi ngudn (RR)

Dinh dang cua RR : (name, value, type, ttl)

Type=A Type=CNAME

2 nmame : hostname o name : tén bi danh cho mot tén
o value : IP address thuc ndo d6 : e.g www.ibm.com
Type=NS la tén bi danh cua

5 name : domain (e.g. foo.com) servereast.backup2.ibm.com

o value : dia chi IP o value : 1a tén thuc

authoritative name server cho Type=MX

tén mién do o value : tén ctia mailserver
3.5.2. Trién khai DNS MX (Mail Exchange)
Chiing ta di viét chwong trinh cho phép 1y vé thong tin ciia mail server
using System;
using System.Collections.Generic;
using System.ComponentModel,
using System.Data;
using System.Drawing;
using System.Ling;
using System.Text;
using System.Windows.Forms;
using System.Net;
using System.Net.Sockets;
public partial class Forml : Form {
public Form1() {
InitializeComponent();
b
private void btFind Click(object sender, EventArgs e) {
byte[] DNSQuery;
byte[] DNSReply;
UdpClient dnsClient = new UdpClient(tbServer.Text, 53);
DNSQuery = makeQuery(DateTime.Now.Millisecond *
60, tbDomain.Text);
dnsClient.Send(DNSQuery, DNSQuery.GetLength(0));
IPEndPoint endpoint = null;
DNSReply = dnsClient.Receive(ref endpoint);
this.tbStatus. Text = makeResponse(DNSReply, tbDomain.Text);
j
public byte[] makeQuery(int id, string name) {
byte[] data = new byte[512];
byte[] Query;
data[0] = (byte)(id >> 8);
data[1] = (byte)(id & 0xFF);
data[2] = (byte)1; data[3] = (byte)0;
data[4] = (byte)0; data[5] = (byte)1;
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data[6] = (byte)0; data[7] = (byte)0;
data[8] = (byte)0; data[9] = (byte)0;
data[10] = (byte)0; data[11] = (byte)0;
string[] tokens = name.Split(new char[] { "' });
string label;
int position = 12;
for (int j = 0; j < tokens.Length; j++) {
label = tokens|[j];
data[position++] = (byte)(label.Length & 0xFF);
byte[] b = System.Text.Encoding. ASCIL.GetBytes(label);
for (int k = 0; k <b.Length; k++) {
data[position++] = b[k];
b
j
data[position++] = (byte)0; data[position++] = (byte)0;
data[position++] = (byte)15; data[position++] = (byte)0;
data[position++] = (byte)1;
Query = new byte[position + 1];
for (int 1 = 0; 1 <= position; i++) {
Query[i] = data[i];
}
return Query;
h
public string makeResponse(byte[] data, string name) {
int qCount = ((data[4] & 0xFF) << 8) | (data[5] & OxFF); int aCount = ((data[6]
& 0xFF) << 8) | (data[7] & OxFF);
int position = 12;
for (int 1 = 0; 1 < qCount; ++1) {
name = uu;
position = proc(position, data, ref name);
position += 4;
b
string Response ="";
for (int 1 = 0; 1 <aCount; ++1) {
name ="";
position = proc(position, data, ref name);
position += 12;
name ="";
position = proc(position, data, ref name);
Response += name + "\r\n";

}

return Response;
j
private int proc(int position, byte[] data, ref string name) {
int len = (data[position++] & 0xFF);
if (len == 0) {
return position;

}

int offset;
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do {
if ((len & 0xCO0) == 0xCO0) {
if (position >= data.GetLength(0)) {

return -1;
}
offset = ((len & 0x3F) << 8) | (data[position++] &
OxFF);

proc(offset, data, ref name);
return position;
} else {
if ((position + len) > data.GetLength(0)) {
return -1;
}
name += Encoding. ASCII.GetString(data, position, len)
position += len;
}
if (position > data.GetLength(0)) {
return -1;
}
len = data[position++] & OxFF;
if (len !=0) {
name +=".";
}
}
while (len !=0);
return position;
}
; :
3.6 Thao luan ve cac irng dung khac thuwong gap
3.7 Bai tap ap dung

b
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CHUONG 4: XAY DUNG UNG DUNG NHIEU LOP

4.1. M6 hinh 2 16p (two tier), 3 16p (three tier) va n 16p.

Trude day, dbi voi cac phan mém co str dung lién quan dén dir liéu, thuong khi 1am
ngudi 1ap trinh thuong tich hop viée giao tiép v6i ngudi sir dung , xir 1y rdi ghi xudng
dir liéu trén ciing mot form (day 1a mo hinh mét 16p). Nhung trong kién tric 3 16p (md
hinh 3 16p), phai c6 viéc phan biét rach roi giita cac 16p ndy. M6 hinh 3 16p c6 thé
duoc mo ta nhu sau:

LO

1ao dién

- Lép tht nhét : Lop giao dién (giao tiép voi nguoi st dung) : chi thuan xtr Iy viée giao
tiép v6i nguoi sir dung, nhip xudt, ... ma khong thyc hién viée tinh toan, kiém tra, xir
ly, hay cac thao tac lién quan dén co s& dir liéu.

- Lép thir hai : Lép xir 1y : Lop ndy chuyén thyuc hién cac xur 1y , kiém tra cac rang
budc, cac qui tic tng xtr cia phan mém , cac chie ning cbt yéu, ... Viéc thuc hién nay
doc lap voi cach thiét ké ciing nhu cai dat giao dién. Thong tin cho 16p nay thyc hién
cac xir 1y cia minh duoc 13y tir 16p giao dién.

- Lép thir ba : Lop dir liéu : Lép nay chuyén thyc hién cac cong viée lién quan dén dix
liéu. Dit liéu co thé léy tor co s& dir licu (Access, SQL Server ...) hoac tap tin (text,
binary, XML ...). Dbi véi co so dit liéu, 16p nay thuc hién két ndi truc tiép véi co so
dir liéu va thuc hién tat ca cac thao tac lién quan dén co so dir liéu ma phﬁn mém can
thiét. Boi voi tap tin, 16p nay thuc hién viéc doc, ghi tap tin theo yéu cau cua phﬁn
mém. Viéc thuc hién nay do 16p xir 1y goi.
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RO rang, véi mo hinh nay, cac cong viéc cua tung 16p 1a doc 1ap véi nhau. Vige
thay d6i & mot 16p khong 1am thay dbi cac 16p con lai, thun tién hon cho qué trinh
phat trién va bao tri phan mém.

Mot s6 luu y:

B Phan biét vai tro Business Layer va khai niém “xu 1y”
B Moi Layer van c6 xu 1y riéng, dic trung cua Layer d6
B Do6i khi viée quyét dinh 1 xtr Iy nim & layer ndo chi mang tinh chit tvong d6i

Chung ta ciing can phan biét khai niém 3 tier va 3 layer: 3 tier 1 mé hinh 3 16p

vat ly con 3 layer 12 md hinh logic.

Presentation E GUl 2
Local i
' Web
- D5
= o Application Web
S Q.
o O ﬁ ﬁ
)
Q. =
< | <.| Businesslogic
Busingsser o) 2
| g ! 2 Data Access
[ |
|
Data tier ' Data

Vi du minh hoa:

Xay dung chwong trinh tinh tong 2 phéan sb theo kién tric 3 16p. Theo do6 dir
liéu cua phan s duoc doc 1én tir tap tin XML, két qua sau khi dugc tinh s€é duogc ghi
xudng tap tin XML.

Céach 1am thong thuong 1a moi viéc déu duogc day vao trong 1 form va xu 1y
tryc tiép trong form d6. Tuy nhién, khi c6 sy thay doi xay ra vé giao dién, xtr 1y, hay
dir li¢u thi viéc chinh stra kha khé khan. Do vay, viéc xay dung theo kién tric 3 16p s&
khic phuc nhugc diém nay.

Kién tric ciia chuwong trinh nhu sau:
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Man hinh

Thé hién phéan so

Xay dung 16p thé hién phan s6 (TH_PHANSO)

St dung User Control dé cai dat cho TH_ PHANSO. Thém User Control vao project
bang cach chon Project > Add User Control. Pt tén User Control d6.

Ta co TH PHANSO.cs

*< Phan5e - Microsoit Yisual CF . NET-[design] - THCPHANSU 5 [Design]

fie Edit  biew VassitY  Project  Buid Debug  Data Format  Taok  Window  Help
H-ta-2@@ 2R - c-E-T )oow - | i thps. - RE =
#HlEsa|vas L 43
Toobos B x| sairfmcs [Desigrd 'I'H_H-IANSU.B[Duﬂm]I TH_PHANSS.c5 | 3 PHANSG o5 | LT_PHaRsocs | LT snd box
Dobs [| Brimesimmemng
| k. Fointer

A Labet

A LinkLabel

b Bumon

[ TextBe

MainMara

[ CheckBo:

(F RadioButton

{71 dirounkion;

|4 Fictursico:

[ Pana

i3] Dskararic

R Ustdox

[£4 checkeduistBon:

8 ComboBion

£5* Lot

5 Tresbien

L] TabiCornied

=N DekeTimePicier

{T8] MorihCakndar

o o | =3 Th 4[] S| ppe HiE e U | B L7 24 ae | 34T [E] o
o g 2o el '.|| Crl | M= .':'. .f g -] I-. + Ha Al Cd 'I'_,| I!I-'
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Do thé hién tir s6 va thé hién mau s6 déu la TextBox do d6 trong 16p TH_ PHANSO

can thiét 1ap cac properties la tuso va mauso co ki€u int.

public int tuso{
set{
this.txtTuSo.Text = value.ToString();

b

get{

return int.Parse(this.txtTuSo.Text);
b
b

public int mauso {
set {
this.txtMauSo.Text = value.ToString();

b

get {

return int.Parse(this.txtMauSo.Text);
b
}

L6p luu trit phan sb (LT _PHANSO)
Tap tin XML luu trit ¢6 dinh dang nhu sau:

<?xml version ="1.0" encoding = "utf-8"?>
<PHANSO>

<Tu_so>5</Tu_so>
<Mau_so>3</Mau_so>

</PHANSO>

Pé thuc hién viéc doc va ghi dit ligu XML ta str dung DOM.

Khai béo tuso va mauso dé thuc hién viéc luu trix
public int tuso;
public int mauso;

Thuc hién cai dat ham khoi tao mic dinh véi tham sd truyén vao 1a duong dan file

XML

public LT PHANSO(string strFilename)
{
//
// TODO: Add constructor logic here
//

XmlDocument doc = LT _XML.DocTaiLieu(strFilename);

if(doc == null)
{

tuso = 0;
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mauso = 0;
return;

}

XmlElement ele = doc.DocumentElement;
tuso = int.Parse(ele.SelectSingleNode("Tu_so").InnerText);
mauso = int.Parse(ele.SelectSingleNode("Mau_so").InnerText);

}

Thuc hién cai dat ham ghi phan s6 v6i tham s6 truyén vao 1a dudng dan file XML

public void GhiPhanSo(string strFilename)
{

XmlDocument doc = new XmlDocument();
XmlElement root = doc.CreateElement("PHANSO");

doc.AppendChild(root);

XmlElement ele Tuso =
root.OwnerDocument.CreateElement("Tu_so");

ele Tuso.InnerText = this.tuso.ToString();
root. AppendChild(ele Tuso);

XmlElement ele Mauso =
root.OwnerDocument.CreateElement("Mau_so");

ele Mauso.InnerText = this.mauso.ToString();
root. AppendChild(ele Mauso);
LT XML.GhiTaiLieu(strFilename,doc);

}

L6p luu trit XML (LT_XML)
Vi¢e load va save XmlDocument dugc tach ra thanh mot 16p riéng 1a 16p LT XML

public static XmlDocument DocTaiLieu(string strFilename) {
XmlDocument kq = new XmlDocument();

try {
kq.Load(strFilename);
;

catch{
return null;

}

return kq;
}
public static void GhiTaiLieu(string strFilename, XmlDocument doc) {

try{

}

catch{

}

doc.Save(strFilename);

}
L&p xur 1y phan s6 (XL_PHANSO)
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Lép nay sé& thuc hién cai dit cac ham lién quan dén xtr Iy va tinh toan trén phan sb
nhu dinh nghia phép cong 2 phan sd, rat gon phan sb hay cap nhat gia tri tir dbi twong
thé hién.

Khai bao 2 ddi tugng lan luot thuge vé 16p LT PHANSO va TH_PHANSO dé giup
tao lién két v4i tng xir Iy v6i 2 tang con lai 13 tang dir liéu va ting giao dién.
private LT PHANSO It ps =null;

private TH_ PHANSO th ps = null;

Cai dat ham khai tao mic dinh dé tao lién két v6i d6i twong thé hién va d6i tuong xur
ly
public XL PHANSO(LT PHANSO It ps, TH_ PHANSO th_ps)

{this.lt_ps =1t ps;

this.th ps =th ps;
this.th_ps.tuso = this.It_ps.tuso;
this.th_ps.mauso = this.It ps.mauso;

ée‘ti dat phuong thic ghi
public void Ghi(string strFilename)

{this.lt ~ ps.tuso = this.th_ps.tuso;

this.lt ps.mauso = this.th_ps.mauso;
this.lt ps.GhiPhanSo(strFilename);

}Cai dat toan tur +
public static XL PHANSO operator +(XL_PHANSO ps1,XL PHANSO ps2)
{XL_PHANSO kq=new XL PHANSO(new LT PHANSO(), new
TH_PHANSO());

kq.th ps.tuso = psl.th ps.tuso * ps2.th_ps.mauso +
ps2.th_ps.tuso * psl.th ps.mauso;

kq.th_ps.mauso = psl.th_ps.mauso * ps2.th ps.mauso;

return kq;

}Céi dit ham cap nhat tir ddi tuong xir Iy phan s6 khac
public void CapNhat(XL PHANSO ps)

{this.th_ps.tuso = ps.th_ps.tuso;

this.th_ps.mauso = ps.th_ps.mauso;

éa‘li dit ham rat gon phan s
public void RutGon()

{int tuso = this.th_ps.tuso;

int mauso = this.th ps.mauso;

int maxUC = TimMaxUocChung(tuso,mauso);
tuso = tuso/maxUC;

mauso = mauso/maxUC;
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this.th_ps.tuso = tuso;
this.th_ps.mauso = mauso;

}

Dé rat gon ta can tinh wdc chung 16n nhat, c¢6 thé cai dat ham nay chung véi 16p
XL PHANSO

public int TimMaxUocChung(int a, int b)
{
while(a!=b)
{
if(a>b)
a-=>b;
else
b-=a;
¥

return a;

}

Thyc hi¢n cai dat man hinh chinh (MainFrm)

tH_PHANSO!  tf PHANSO2  tH_PHANSO3

Mian f:hH'r form xuw i chinh / e / Lo

btnCong +»  Long M\

O

B Thoat

Trong form chinh s& thyc hién khai bao 3 d6i tuong xir 1y phan sd
private PhanSo. XL PHANSO x1 PhanSol;
private PhanSo. XL PHANSO x1 PhanSo2;
private PhanSo. XL PHANSO x1 PhanSo3;

Thuce hién khéi tao 3 ddi twong xir 1y phan s vira khai bao
public MainFrm()
{
//
// Required for Windows Form Designer support
InitializeComponent();
x] PhanSol =new XL PHANSO(new LT PHANSO("phansol.xml"),
tH PHANSOL1);
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x1_PhanSo2 = new XL PHANSO(new LT PHANSO("phanso2.xml"),
tH PHANSO2);
xl PhanSo3 =new XL PHANSO(new LT PHANSO(""),tH PHANSO3);

}

Viét ham xir 1y cho cac nat chure nang trén form:

Ham xtr Iy cho nit Cong

private void btnCong_Click(object sender, System.EventArgs ¢)

{
XL PHANSO kq =xl PhanSol + xI_PhanSo2;

x1_PhanSo03.CapNhat(kq);
x1_PhanSo03.Ghi(“ketqua.xml”);
x1_PhanSo3.RutGon();

}

Ham xur Iy cho nut Thoat
private void btnThoat Click(object sender, System.EventArgs ¢)

{
this.Close();

}

Tao cac tap tin phansol.xml, phanso2.xml, c6 dinh dang nhu vi dy ¢ trén.

Thuc hién bién dich va chay thu chuong trinh.

Nhan xét :

Thuc hién cai dat véi kién tric 3 16p s& gitp chuong trinh dé dang thay doi, tai st
dung lai chuong trinh.

Vi du:

TH_PHANSO khong thé hién tir s6 va mau s6 bang TextBox nita ma thay bang
control khac (vi du nhu MyControl thi ciing khong anh hudng, ltc d6 chi can thay doi
code trong phan property tir s6 va mau sé ma thoi.

public int tuso{

set{
this.MyControl.Value = value.ToString();

b

get{

return int.Parse(this.MyControl.Value);
b
b

public int mauso {
set {
this.MyControl.Value = value.ToString();
b
get {
return int.Parse(this.MyControl.Value);
}
; ‘ w ‘
Khi khong luu trir bang XML ma chuyén sang dung co s¢ dir li¢u thi ta chi can thay
code phan LT PHANSO, ma khong can thay doi code phan TH_ PHANSO, ciing nhu
XL PHANSO.
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Chua y:

Khong phu thudc phuong phép 1ap trinh.

M&i nghiép vu khong nhat thiét chi duoc giai quyét bai 3 ddi twong.
Khong 1a mot kién trac “siéu viét”.

4.2. Remoting

4.2.1. Giéi thiéu vé Remoting

.NET Remoting la gi?

- Truée hét NET Remoting 1a mot ki thuat .NET dugc gidi thiéu tor NET framework
1.1. Cung v61 NET Webservice, .NET remoting 1a lya chon cho giai phdp xt 1y tinh
toan tir xa. .NET Remoting 1a mét ki thuat cho phép mét ddi twong niy truy xuat dén
mot dbi tuong khac nam & cac Application Domain khac nhau. Va néu giai thich theo

kiéu binh dén, ta c6 thé sir dung .NET Remoting dé goi mét chuong trinh hodic mot
service chay trén mot may vi tinh khac dé xir Iy mot cai gi d6 va tra két qua tinh toan
lai cho ta.

Kemobe Served
MET Remoting
Chonne| -

Clien Application
Shared Data Source (/% Structure

Hinh 4.1: NET Remoting Overview

<SS

]im:mﬁ u

Client .’q:-]r'li:.l[iu'l
(C/S Structure

.NET Remoting va Distributed COM

- Vao nam madt ngan chin trim hoi d6, nguoi ta thuong thuc hién viéc giao tiép giira
cac process bang cach sir dung Distributed COM hay con goi 1a DCOM. DCOM d3 rat
hiru ich cho nhitng chuwong trinh chay trén cdc may tinh ciing loai va ndm trong cung
mot mang. Tuy nhién, DCOM tré nén 16i thoi vi nd khong thé chay trén Internet.
DCOM duya trén mot tap giao thirc ma khong phai object nao ciing hd tro va diéu nay
khién DCOM khéng chay duoc trén nhiing platform khac nhau. Ngoai ra, DCOM sir
dung nhiéu port trong khi cac port 4y thuong bi chin béi firewall. Tat nhién mo nhimng
port d6 dé n6 hoat dong duoc khong kho nhung d6 1a mot trong nhitng phién phirc.

- NET Remoting khac phuc nhiing yéu kém ctia DCOM bang cach hd tro nhiéu giao
thirc khac nhau.

.NET Remoting va Web Services

- V& khia canh xt 1y tir xa thi Web Services hoan toan tuwong tu nhu .NET Remoting.
Tham chi ngudi ta c6 thé 1am cho .NET Remoting tré thanh 1 Web Services bang cach
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host n6 trong I1IS. Web Services cho phép cac tng dung c6 thé giao tiép v6i nhau ma
khong phu thude platform, ngoén ngir 1ap trinh, ... Tuy nhién Web Services 1a mdt moi
truong “stateless”, c6 nghia 1 né khong luu lai bat ki trang thai gi cia 1an goi trude va
n6 ciing khong biét gi vé phia client dang thuc hién request. Client va server Web
Services chi ¢ thé trao d6i voi nhau bang cac thong diép SOAP. Nhiing diéu sau day
1a cac diém khac nhau chinh giita .NET Remoting va Web Serices, ching ciing 1a
nhirng nhan t6 dé ta chon lya giita 2 cong nghé nay:

« ASP.NET Web Services chi c6 thé duoc truy xuat qua HTTP con .NET Remoting co
thé dugc dung trén nhiéu giao thirc khac nhau nhu TCP, HTTP.

» Web Services 1a mdt moi truong stateless. Khi c6 mot request tir phia client, s€ c6
mot object moi dugce tao ra dé thuc hién request do trén server. Con .NET Remoting
lai hd tro nhiéu lua chon state management va co thé thyc hién nhiéu request tor mot
client, dong thoi ¢ hd trg callbacks.

« Web Services serialize cac dbi tuong thanh XML bén trong SOAP message va vi thé
c6 thé truyén tai thong tin ctia bat cir thanh phan nao mién c6 thé chuyén thanh XML.
Con dbi voi NET Remoting thi tily giao thic va dinh dang message ma né co thé
truyén di thong tin nhu thé ndo. Ngoai ra theo nhu gidi thiéu thi NET Remoting c6
cho phép ddi turong duoc truyén vao theo ca kiéu tham chiéu(reference) va tham tri
(value)

« Web services c6 thé hoat dong trén cac platform méi trudng khac nhau trong khi
NET Remoting yéu ciu phia clients phai 1 .NET application.

Channels

- Trong ki thuat NET Remoting thi Channel duoc hiéu nhu 1a mét kénh dé giao tiép
giita client va server. Mot object tir client s& thong qua Channel dé giao tiép vdi object
phia server, Channel s& truyén tai nhitng message tir hai phia. Nhu gi6i thiéu phia trén
thi c6 hai channel chinh 1a TcpChannel va HttpChannel tuong ing véi cac giao thirc
TCP va HTTP. Ngoai ra, TcpChannel va HttpChannel déu c6 kha ning extend thanh
nhiing Custom Channel cua ban.

Lam sao dé tao mot Object c6 thé Remote dugc trong .NET Remoting?
- Mot Object remote dugc chi 1a mdt object thong thuong nhung phai dugc inherit tir
MarshalByRefObject. Poan code sample ¢ hinh 4.2 1a mot vi du don gian vé
Remotable Object. Di trgng SampleObject trong hinh c6 mot s6 method don gian tra
vé phép tinh tong, hiéu, tich, thuong cua hai s6 nguyén. Gia trj tra vé ciia ham 1a kiéu
sb nguyén, kiéu built-in ctia NET framework. Néu ban mudn tra vé kiéu dix liéu ban tu
dinh nghia, hodc mot instance cua class ban dinh nghia thi 16p doé ctia ban phai duoc
khai bao vai attribute Serializable.

using System;
public class SampleObject: MarshalByRefObject
{

public int Add(int a, int b)

{

int ¢ = a + b;
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return c;

}
public int Subtract(int a, int b)
{

int ¢ = a - b;

return c;

1
public int Multiply(int a, int b)
{

int ¢ = a * b;

return c;

}
public int Divide (int a, int b)
{

int c;

if (b !'= 0)

c=a/ b;
else
c = 0;
return c;
1
}

Hinh 4.2: Remotable Object Sample

Tao chuwong trinh Server dé host Remotable Object

- Ké tiép, chung ta can tao ra mot chuwong trinh server dé ling nghe nhitng request tir
phia client. Trong vi du nay chung ta s& st dung TCP/IP channel. Pau tién chung ta
tao mot instance channel va dang ki mot port twong trng cho nd. Khi ¢6 mdt Request tur
phia client, server s€ nhan request d6 va Remote Object cia ching ta s€ thuc thi
Request nay. Trong NET Remoting, c6 hai co ché dé tao instance ctia Remote Object
roi tir d6 thuc thi request: Singleton va Singlecall. Tuy vao muc dich st dung, nhu cu
cia chuwong trinh ma server cia ban c6 thé khai bao theo co ché
WellKnownObjectMode.SingleCall, hay WellKnownObjectMode.Singleton. Khi khai
bao Singleton, Remote Object sé dugc sinh ra, thyuc thi request, reply lai phia client va
sau d6, object nay van duogc luu lai chir khong bi huy di. Pén khi nao process chay
chuong trinh server két thuc thi instance ndy méi bi trinh hot rac Garbage Collector
hét di. Va nguoc lai, khi khai bao 1a SingleCall, Remote Object sé dugc khéi tao va
huy di d6i véi mdi 1an nhan request tir phia client, co ché nay twong ty nhu mé hinh
NET Web Service truyén thong.

- Néu ban mudn st dung NET Remoting trong IIS thi khong can tao mot chuong trinh
server nhu thé nay. Va tat nhién, IIS chi hd trg HttpChannel. Néu host 1 .NET
Remoting bén trong IIS ban s€ mac nhién st dung dugc co ché Authentication cua IIS,
nguoc lai néu 1am mot chuong trinh server dé host nhu trén thi ban phai cai dat co ché
Authentication ctia riéng minh. Dé host mdt Remote Object bén trong IIS, trudc tién
phai tao 1 Virtual Directory cho application, sau do dat doan code dang ki service bén
trong event Application_Start (file global.asax)
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- Trong vi du nay, chung ta sé khong sir dung IIS ma s& tao mot console application.
C6 nhiéu lwa chon khi khong st dung IIS, ta c6 thé st dung console application, Win
form application nhung trong thyuc té, ngudi ta s& st dung mot Windows Service dé
lam. Con Console application hay Winform Application thuong chi dung dé minh hoa.
Trong vi du nay, ching ta s& sit dung port 9999 cho may man. C6 thé mot chuong
trinh nao do6 trong may ctia ban da str dung port nay, néu bi nhu viy ban phai chon port
khac. Va sau cung, dé kiém tra xem may ban dang ling nghe trén nhitng port nio (port
nao da bi st dung) thi ta dung 1énh “netstat —a” trong command prompt.

- Con bay gio, hdy xem mdt console application project vdi 1 class tén la
SampleSerrver. Trong project nay t61 da thém reference td1 System.Runtime.Remoting
vao trong project dé né co thé chay duoc.

using System;

using System.Runtime.Remoting;

using System.Runtime.Remoting.Channels;
using System.Runtime.Remoting.Channels.Tcp;
public class Server

{

public static int Main()

{

TcpChannel chan = new TcpChannel(9999);

ChannelServices.RegisterChannel(chan, false);

RemotingConfiguration.RegisterWellKnownServiceType(typeof(SampleObject)
, "SampleNetRemoting", WellKnownObjectMode.SingleCall);

Console.WriteLine("Hit <enter> to exit...");

Console.ReadLine();

}
b

Hinh 4. 3: Sample Server host Remotable Object

Tao chwong trinh client dé sir dung Remote Object.

- Chuong trinh client trong vi du nay cting kh4 don gian, nd s€ connect vao server, tao
mot instance cua Remote Object va excute method tinh téng, hiéu, tich, thuong.

- Céc ban luu y rang trong ca chuong trinh client va chuong trinh server déu phai
reference téi class SampleObject. Client s€ goi method cua instance SampleObject,
nhung server s& thuc thi xir Iy n6 chir khong phai phia client.

using System;

using System.Runtime.Remoting;

using System.Runtime.Remoting.Channels;
using System.Runtime.Remoting.Channels.Http;
public class Client

{

105




public static int Main (string[] argv)

{

TcpChannel chan = new TcpChannel();

ChannelServices.RegisterChannel(chan, false);

SampleObject obj = (SampleObject)Activator.GetObject(
typeof(SampleObject), "tcp://localhost:9999/SampleNetRemoting");

if (obj == null)
System.Console. WriteLine("Could not locate server");

else

{
int a = Convert.ToInt32(argv[0]);
int b = Convert.ToInt32(argv[1]);
int ¢ = obj.Add(a, b);
Console.WriteLine("a +b = {0}", ¢);
¢ = obj.Subtract(a, b);
Console.WriteLine("a - b= {0}", c);
¢ = obj.Multiply(a, b);
Console.WriteLine("a * b= {0}", c);
¢ = obj.Divide(a, b);
Console.WriteLine("a /b= {0}", ¢);

}
Console.ReadKey();

b

b

Hinh 4: Sample Client Application

Test thir chwong trinh

- Trudc tién chay chuong trinh server, ban s& thiy message “Press the enter key to
exit” trong ctra sO console. Nhur vy server ctia ban dang lang nghe trén port 9999. Bay
gio ban hiy chay chuong trinh client va s& nhin thay két qua tra vé trén man hinh. Ban
¢ thé chay nhiéu client dé cung request dén 1 server nhung khong thé chay nhiéu
server. Ban c¢6 thé copy chuong trinh server sang mot may ctia ban minh va nhd chay
thir, con ban sura lai chuong trinh client, stra “localhost” thanh IP cua may ban minh va
chay thir dé thiy két qua.

Tém tat:

- Vi du & trén da sir dung code C# dé khai bao cac cdu hinh cho server va client tuy
nhién NET Remoting cho phép ta cdu hinh truéc trong file config (App.config). Cac
ban ¢6 thé tham khao mot sb resource phia dudi dé biét cach lam.

- .NET Remoting la mét trong nhitng ki thuat tién 1gi cho nhiing chuong trinh dang
Distributed Computing. Céch str dung né phtrc tap hon Web Service tuy nhién néu ban
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mudn ting performance thi NET Remoting v6i Singleton va TCP channel s& 13 lya
chon rét tét.
- Véi sy ra doi cia NET Framework 3.x, Microsoft dd gi6i thiéu nén ting méi hon
cho céc ki thuat RPC, d6 1a WCF manh hon .NET Remoting rat nhiéu.
4.2.2. Khai bao, cai dat va dang ky giao dién tir xa

Dé cho chwong trinh c6 tinh kha chuyén cao thay vi nguoi ta xdy dung 16p
Remote Object nhu vi du trén ching ta khai bao mét giao dién 1a 16p Remote Object
va trong chuong trinh phia Server ta s€ cai dat giao dién nay va dang ky giao di¢n tur
xa. Nhu vay dé trién khai mot hé thong Remoting ta c¢6 3 chuong trinh: Giao dién
Remote Object, chuong trinh Server trién khai giao dién va dang ky giao dién tir xa,
chuong trinh Client tri¢u goi phuong thirc tir xa.
- Khai béo giao dién tur xa
- Cai dat va dang ky giao dién tuir xa
4.2.3. Triéu goi phwong thirc tir xa

- Chuong trinh phia Client chiing ta triéu goi phwong thirc dugc cung cap boi
giao dién tir xa dd dugc ding ky va cung cap boi Server
4.3. Web Services
4.3.1. Gigi thiéu vé Web Services

1. Web Service la gi?
Web service 1a mot Modul chuong trinh cung cp chic ning cta cac ung dung cho

phép triéu goi va truy cap tir xa théng qua Internet. Web service str dung cac chudn cua
Internet nhu XML va HTTP. Viéc st dung Web service phu thudc nhiéu vao sy chép
nhan cua XML, mdt ngdn ngir mé ta dir liéu méi dung dé truyén tai dir liéu théng qua
Web.

Bt ky mdt Web service nao cling co thé dugc st dung, hodc la trong trng dung cuc
bd hodc truy cp tir xa qua Internet boi nhiéu tng dung. Do c¢6 kha ning truy cép qua
cac giao dién chuan ma mot Web service cho phép nhiéu hé théng khac nhau ciing 1am

viéc v6i nhau nhu mot tién trinh duy nhét trén Web.

2. Vai tro cua Web service

Web service ra doi d3 mé ra mot hudng mai cho viéc phat trién cac ung dung trén
Internet. Web services tam dich 1a cac dich vu trén web. Cong nghé web services ra
doi 12 mdt cudc cach mang hoda cach thirc hoat dong cua cac dich vu B2B va B2C.
Web services két hop sir dung nhiéu cong nghé khac nhau cho phép hai tmg dung cling
ngodn ngit, doc 1ap hé diéu hanh trao doi dugc voi nhau thong qua moi trudng mang
Internet. Tuy nhién nhiing cong nghé sitr dung & day khong nhét thiét phai 1a nhiing
cong nghé moi. Pay 1a diém khac biét cia web services so véi cac cong nghé khac, do
chinh 1a kha ning két hop cac cong nghé da c6 nhu 1a XML, SOAP, WSDL, UDDI dé

tao ra cac service, dac diém nay lam noi bat vai tro cia web services.
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Web Service dugc thiét ké nham cung cdp mot co ché cho phép cac chuwong trinh
giao tiép voi nhau qua Internet (st dung céc giao thirc Internet nhu HTTP GET, HTP
POST va SOAP).

3. Dac diém Web service
- Web service cho phép client va server tuong tac dugc voi1 nhau mac du trong nhirng

moi truong khac nhau.
- Web Service thi c6 dang mé va dya vao cac tiéu chuan XML va HTTP 14 nén tang k¥
thuat cho web service. Phan 16n k¥ thuat ciia web service dugc xay dung 13 nhitng du
an nguén mo. Bdi vay chung doc 1ap va van hanh dugc voi nhau.
- Web Service thi rat linh dong: Vi vé1 UDDI va WSDL, thi viéc mo ta va phat trién
web service co thé duoc tu dong hoa.
- Web service duoc xay dung trén nén tang nhirng cong nghé di duoc chap nhan.
- Web service c6 dang modul.
- Web service co thé dugc cong bd (publish) va goi thue hién qua mang.

Ngay nay web service duoc sir dung rat nhiéu trong nhitng linh vuc khac nhau
ctia cudc séng nhu:

- Dich vu chon loc va phan loai tin trc: 1a nhitng hé théng thu vién két ndi dén cac
web portal dé tim kiém céc thong tin tir cac nha xuét ban c6 chira nhitng khoa mudn
tim.

- Dich vu hién thi danh sach dia nhac danh cho cac cong ty thu thanh.

- Ung dung dai 1y du lich c6 nhiéu gia vé di du lich khac nhau do c6 chon lya phuc
vu ctia nhiéu hang hang khong.

- Bang tinh toan chinh sach bao hiém ding cong nghé Excel/COM véi giao dién web.

- Thong tin thuong mai bao g@)m nhiéu nodi dung, nhiéu muc tin nhu: dy béo thoi tiét,
thong tin sirc khog, lich bay, ty gia co phiéu, ...

- Nhitng giao dich truc tuyén cho ca B2B va B2C nhu: dit vé may bay, lam giao kéo
thué xe.

- Hé thong thong tin dung java dé tinh toan ty gia chuyén doi giita cac loai tién té. Hé

thong nay s€ dugc cac rng dung khac dung nhu mot web service.

4. Kién tric Web service
Kién triic ctia Web service bao gdm céc tang nhu sau:
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Hinh 1: Kién tric Web service

Trong do6 bao gom céc tang nhu sau:

Tang van chuyén: c6 nhiém vu truyén thong diép giita cic ing dung mang, bao
gom nhing giao thic nhuw HTTP, SMTP, FTP, JSM va gan ddy nhat 1a giao
thirc thay doi kh6i ma rong (Blocks Extensible Exchange Protocol- BEEP).
Tang giao thirc twong tac dich vu ( Service Communication Protocol) voi cong
nghé chuin 1a SOAP. SOAP 1 giao thirc ndm gitta tAng van chuyén va ting mo
ta thong tin vé dich vu, SOAP cho phép ngudi dung triéu goi mot service tir xa
thong qua mot message XML.

Tang mo ta dich vu (Service Description) véi cong nghé chuan 1a WSDL va
XML. WSDL 1a mot ngon ngit md ta giao tiép va thyc thi dya trén XML. Web
service str dung ngoén ngit WSDL dé truyén cac tham s6 va cac loai dit liéu cho
céc thao tc, cac chic ning ma web service cung cap.

Tang dich vu ( Service): cung cip cac chiic ning cua service.

Tang dang ky dich vu (Service Registry) v&i cong nghé chuan 1a UDDI. UDDI
dung cho ca ngudi dung va SOAP server, nd cho phép ding ky dich vu dé
nguoi dung céd thé goi thuc hién service tir xa qua mang, hay noi cach khac mot
service can phai dugc ding ky dé cho phép céc client co thé goi thuc hién

Bén canh do dé cho céc service c6 tinh an toan, toan ven va bao mat thong tin
trong kién trac web service ching ta c6 thém cac ting Policy, Security,
Transaction, Management gitp ting cuong tinh bao mat, an toan va toan ven

thong tin khi str dung service.

4.3.2. Giao thuwc SOAP
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SOAP 1a chir viét tit ciia cum tir “Simple Object Access Protocol — Giao thirc truy cap dbi
tuong don gian”, nhung v6i su xem xét moi nhat thi, SOAP s& khong con 1a mot tir viét tat
nita. Chuin SOAP ghi nhan XML dugc thé hién thé nao bén trong tai licu SOAP, lam thé nao
ndi dung cta thong diép duogc truyén tai, va lam thé nao thong diép dugc xir 1y & ca hai phia
goi va nhan. SOAP ciing cung cip mot tap céc tir vung chuan.

Cac thuat ngtr:

Nhu bat ky cong nghé nao, SOAP ciing o tap cac thuit ngir cia riéng nd. Co nhiéu thuat ngi
duogc st dung thuong xuyén dé mo ta cac khia canh khac nhau ciia chudn SOAP. Nhiéu lap
trinh vién dung cac thuat ngtr nay ma khong that sy hiéu ¥ nghia cta n6. Dé hiéu that sy cac
khai niém do1 hoi phai t6n mot thoi gian dé hiéu ¥ nghia cta timg thuét ngir va lam thé nao dé
ap dung cho ca chuan SOAP va mot Web Services thuc thu

Cht y: Chuan SOAP khong chi 12 chuan XML ma chuan nay con bao gdm cac thong diép
SOAP c6 hanh vi nhu thé nao, cac phuong tién van chuyén khéc nhau, cdch ma céac 161 dugc
xu ly..

Su truyén tai dir liéu
SOAP Binding

Thuat ngit mo ta lam thé nao mot thong diép SOAP tuong tac dugc voi mot giao thirc van
chuyén nhu HTTP, SMTP hay FTP d€ di chuyén trén Internet. Diu quan trong la SOAP di
chuyén bang mdt giao thirc chuan dé lién lac v6i cac san pham Web Services khac.

Truéc SOAP, nhiéu nguoi phat trién da tao ra cac phuong phap cua riéng ho dé chuyén tai
mot tai liéu XML trén mang. Cac cach nay van hoat dong tot trong pham vi mot nhom cuy thé.
Tuy nhién khi ban can lam viéc véi mot nhom khac & trong hay bén ngoai cong ty thi diéu
nay tré nén kho khan vi phai huan luyén va co thé thay d6i dé 1am viéc vai viée truyén tai tai
liu XML ma ho dang su dung. Bang cach st dung mot tai lidu XML chuan trén cac giao thirc
chuén, cong viéc can lam khi cong tac v6i nhau s& dugc giam thiéu tbi da

SOAP Message Exchang Pattern (MEP)

Thuat ngt mé ta lam thé nao ma mot tai liéu SOAP trao doi gitta phia may khach va chu.
Thong di¢p SOAP s¢ hitu mot lién két, nhu [a HTTP, d€ no ¢ thé truyén trén Internet. Viée
no6i chuyén gitra may khach va chu, ¢ day la cac nit, xac dinh cac hanh dong ma ca hai phia
thuc hién.

Nhic lai SOAP 1a mot XML dong goi RPC. Vi thé, MEP hoan toan 1a yéu cau va phan hoi
gitta may khach va chu (hay cac nut khac). Nhu vay néu c6 nhu cau lién lac gitra cac nat thi
viéc nay duge thyc hién bang nhiéu yéu cau va phan hoi dé hoan tt viéc truyén thong diép.
Cach nay khac han véi cac cong nghé dbi tuong tir xa khac nhu CORBA, cong nghé d6 duoc
thuc hién chi trong mdt két nbi.

SOAP Application

Mot ing dung SOAP don gian 1a mdt ing dung dung SOAP theo mét vai cach khac nhau. Vai
ung dung hoan toan dua trén chuén SOAP, nhu 1a Web Services cd phiéu, hodc dung chuén
SOAP dé nhan ma va cac cap nhat ctia phan mém. Chu ¥ 13 mot tng dung c6 thé tao, sir dung
hodc 1a nat trung gian cia Web Services.

SOAP Node

Trach nhiém cta mot ndit c6 thé bao gdm goi, nhan, xir 1y hodc truyén tai lai mot thong diép
SOAP. Mot nut chi 1a mot phan nhé ctia phan mém, xtr 1y mat tai liéu SOAP phu thudc vao
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vai tro cua nd. Bén canh viéc truyén di liéu, mot nut c6 trach nhi€ém dam bao thong tin XML
trong tai licu SOAP phai ding ngir phép theo chuan SOAP.

SOAP Role

Mot vai tro cia SOAP dinh nghia mét nit cu thé hoat dong nhu thé nao. N6 ¢6 thé la nat g1,
nhan hodc nut trung gian.

SOAP Sender

Nut goi 1a niit goi yéu cau SOAP. Néu ban nghi dén vi du ctia ing dung khach chu thi khi
ung dung khéch thyuc hi¢n yéu cau, n6 géi thong di€p téi ung dung chu dé yéu cau vai thong
tin.

SOAP Receiver
Nguoc lai voi SOAP sender 1a ntit nhan.

SOAP Intermediary

Mot nut trung gian ¢ thé xem mot thong diép SOAP va tuong tac trén vai phan thong tin cta
thong diép, va chuyén dén vi tri ké tiép cua thong diép. Mot nat trung gian thuong hoat dong
nhu mot router. Mot router s& xem xét thong tin ciia goi tin chuyén trén mang, tim diém ké
tiép cua goi tin va chuyén goi tin dén do.

Message Path

Mot thong diép SOAP di ghuyén tr phia bén goi dén phia bén nhan thong diép thong qua
nhiu nut trung gian. Tuyén duong di cua thong diép duogc goi 1a mot Message Path.

Initial SOAP Sender

Nt goi yéu cau SOAP déu tién 12 nit goi SOAP ban dau.

SOAP Feature

Mot dic diém SOAP 1a mot phan chirc ndng ctia phan mém hd trg chiic ning SOAP.
Cic thuit ngir lién quan dén XML

Chuan SOAP ciing dinh nghia mot tap nho cac phan tir XML dé dong goi dir liéu duoc truyén
gitra cac nut. That su chi c6 vai phan tir vi phan than cua thong diép co thé khac nhau phu
thudc vao cai dat. Su uyén chuyén nay dugc cho phép bdi chuan SOAP.

SOAP Message

bay la tai licu XML duoc truyén bo1 mot nut SOAP go1 hode nhan. Mot nut géi hoac nut
khéch tao ra mot tai licu XML chira thong tin ma phia bén khach can tir phia chu. Mdt khi tai
liéu dugc truyén, phia bén chii phan giai thong tin trong tai lidu dé truy xuét cac gia tri khac
nhau va tao mot thong diép SOAP méi dé phan hoi.

SOAP Envelope

DAy 1a phén tir goc cua tai liéu SOAP XML. Tai li¢u SOAP chira nhiéu dinh nghia khong gian
tén (namespace) nhung cac phan tir lién quan tdi thong diép SOAP sé c6 ENV: 1a tiép dau
ngtr.

SOAP Header
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Phén dau cua mot thong diép SOAP chira mot khdi thong tin du trong tai liéu XML dé dinh
tuyén va xt 1y thong diép SOAP. Dir liéu nay tach roi khoi phan than cua tai liéu c6 chira
thong tin lién quan dén ddi twong duoc goi.

SOAP Header Block

Phan dau cua SOAP chira nhiéu phan gii han hay 1a nhiéu khoi thong tin ¢6 mot khoi thong
tin cua phan dau. Nhimg kh01 thong tin cua phan dau nay chira thong tin vé& cac nit trung gian
vi mot nut can biét nut ké tiép dé thong diép duoc goi dén.

SOAP Body

Phan than ctia SOAP that sy chira thong tin cua ddi tuong dé xir 1y thong tin. Phan than sau
khi dugc phan tach sé trd thanh doi tugng. Po1 tugng xur ly thong tin va két qua duoc dat
trong phan than cua tai li€u tra ve.

SOAP Fault

Pay 1a mot phan thong tin cia SOAP chira thong tin dén bat ky 18i gi xay ra tai mot nat
SOAP.

4.3.3. Xdy dung Web Services
- Tao mot Web Services project

Mew Project L

Project Types: Templates;

----- l:| Yisual Basic Projects ﬂ -
----- a Wisual C# Projects =

----- i) Wisual J# Projects

Windows Class Library Windows

ITI 'T-I Visual C++ Projects application Control Library
o] Setup and Deployment Projects ; ;
-] Other Projects ' i ﬁ

— = ; , I # U=, L&E#

(] Misual Studia Salutions =

Srnark Device  ASP.MET \Web ASP.NET 'Web
Application Application Service .ll

|A project far creating $ML Web services to use From other applications

tlamme: | MyebService

Location: I http: i flocalhost My ebpervice :_] Browse. .. |

Project will be created at htkp:fflocalboskFyiebService,

F More | I I Zancel | Help |

- Tao Web Method
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X2 My WebService Servicel ] |-®sevicel()

= ham:space MyllebService

{
A csumaryr
S Burmery description for Servicel.
LA <) sunmnar v

public class Servicel : System.Ueh.Services.UebService
{

public Servicel()

{
J/CODEGEN: This call is reguired by the ASP.NET Ueb Services Designer
InitializeComponent () -

= ¥

[+] ||'_'."J|'u;'r:|1'.-~r|1. Designer genecated rr-'-'_'..-l

[WebMechod]
public intc Add{inc x, int ¥}
{

return x+v;

}

- Chay thtr Web Services danh sach cac ham s€ duogc liét ké
; Servicel Web Service - Microsoft Internet Explarer - J,JE_L}_SJ
Fila Edif ‘iew Favordes Took  Halp | r

!Jl_.ﬂi.';f': - I'N'.ﬁ} - EJ Iﬂ _:]|/.:5-sarch "-E:I\_E;Fﬂ‘h'ﬂlitﬂs @| l:-.' ;;; w o~ " al =

Adiress |{&] http:flocahost MyiwebSeryics/Serviced  asmx | o

Servicel

The following operations are supported. For a formal definition, please review the Service
Description.

+ Add -

This web service is using http: f ftempuori.orgf as its default namespace.

Recommendation; Change the default namespace before the XML Web service is
made public.

Each #ML Web service needs a unique namespace in arder for client applications to distinguish
it from other services on the Web, http://termpuri,orgf is available for XML Web services that
are undar development, but published ¥ML Web services should use a more permanent

e [T [ [ | [~dLocalintranet 7
- Chon ham Add
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a Servicel Web Service - Microsoft Internet Explorer

File Edk View Favortes Tools Hﬂ:

@B"k“d IJ j ‘ I!. ) sparch “a-l""Fawnbas {"f}|

Address l-ﬂ http Ifacalbiost ibebService [Sarvice] .asmx Pop=add

Click here for a complete list of operations.

Add |

Test
To test the oparation using the HTTP POST protocol, clicl: the "Invake’ button,

Parameter Walue

e ]5
¥i |78l
S50aP

- Sau khi nhap cac tham s6 vio, nhan Invoke. Két qua s€ xuat h1en

7§ http:/ Mlocalhost /MyWebService/Service 1.asmx/Add - Microsoft Intermn ,mjg.l.’fj
Flle Edlt Wew Favorkes Tools  Help ar
HJB.:’I{ - - ot lj ﬂ }I f ) Search W .r‘FEI"-"DI‘i:E!S @ Tv . '
Address @hun:Iﬂucuhostimmwamicefﬁmim.asmx.mdd _] &g o |I.|nhs »

=Tl version="1.0" encoding="utf-8" 7=
<int zmins="http:/ ftempuri.org/">83</int>

4.3.4. Triéu goi Web Services tir rng dung .NET, Java va cdc ngon ngir khdc
- Sau khi xdy dung Web Server song ta co thé triéu goi né tir mot ing dung
khac

- Tao mot Window Form



x

-..
|E! Ei:

Project Types: Templakes:
-1 \isual Basic Projecks LI_TH @ Eﬂ -
4 Visual C# Projects =
- (0 visual 3¢ Projects Windows | ClassLbrary  Windows
[ Visual C++ Projects Application Control Library
[ Setup and Deployment Projects e :
{0 Other Projects \%ﬂ __ﬂ %
{1 Visual Studio Sohutions L|1’# By
Smark Device  ASP.NET 'Web ASP.MNET Web
Application Appkcakion Sarvice _:I

|A project For creating an application with & Mindows user inkerface

Name: | Testvsapp

Location: F D Temp

Project will be created at 0\ Templ TestWsSapp,

:‘ Browse, ..

Fhiore | oK | cancet | Hep |
- Add Web Reference
X

Mavigate to a web sarvice URL (asme or weadl) and click Add Reference ko add &l the avaisble services Found at thet URL,

Gk @ | @ [2) o

The following operations are supportad, For a formal definition,

please review the Service Description,

» Add

_"'_E =g Go

default namespace.

the XML Web service is made public,

more permangnt namespace,

- Tao man hinh:

This web service is vsing http: / ftempuri.org/ as its
Recommendation: Change the default namespace before

Each ¥ML Web service needs 2 unigue narmespace in arder for
client applications to distinguish it frorm other services on the Web,
hitp:Aempuri.orgd is available for XML Web services that are
under developrment, but published XML Web services should use 3

four #ML Web service should be identified by a namespace that
you control, For exampls, you can use your company's Internet s

‘e services Found at this LIRL:
1 Service Found: _-_-J
= Servicel
‘Web reference pame:
| locathost
| Add Reference
Cance|
_ e |
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- Viét ham xu 1y nat nhan:
private woid btnSuw Click(object sender, Sy3tewm.Eventlrgs e)

{
loralhost.Servicel ws = new locaslhost.Serwvicel ()

int sum;
Convert . ToInt32 (txtValuel . Text)) :

sum = w=z.Add|Convert.ToInt32 (txtValuel.Text),

Messagebox.Show (swn. ToString () )

)
- Chay thir img dung ta ¢ két qua:

[SlFormi_ A [

Walugl |45—
<
Walua2 V 122

Sum

4.4 Thao luin vé cac ing dung phén tin

4.5. Bai tap ap dung
1. Viét chuong trinh Chat sir dung cong nghé Web Services

2. Viét chuwong trinh Calculator bang cong nghé Web Services
3. Viét chuong trinh quan 1y FileManager bang cong nghé Web Services.
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