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TIM HIEU KY THUAT MULTICAST XAY DUNG UNG DUNG GIANG DAY TREN MANG LAN

LOI NOI PAU

Trong thoi dai ngay nay, cong nghé thdong tin déng vai tro quan trong
hau nhu trong tat ca cac linh vuc. Do vdy con ngudi phai khong ngimg hoc
tap dé mo mang, trao doi kién thuc. Khi mang internet xuat hién, nhu cau
trao d6i théng tin ngay cang cao, nhu cau hoc hoi kién thic khéng chi goi gon
trong nha truong, hoac trong 16p hoc., gio ddy véi may vi tinh cung vai
mang internet, ching ta c6 thé tham gia vao céac 16p hoc truc tuyén

CO nhiéu website hd trg viéc hoc truc tuyén nhung gia thanh mic,
khdng hd trg ngudi hoc tap tham gia tryuc tiép vao 16p hoc. Trong nhitng nim
trudc day, cac dich vu truyén thong da phuong tién déu rat kho thuc hién boi
it co su hd tro vé phan cing, dic biét bang thong chinh 1a diéu khé khan
nhat trong viéc truyén tin hiéu am thanh, va hinh anh. Tuy nhién, véi ki thuat
phat trién hién nay, cac tin hiéu &m thanh va hinh anh c6 thé dugc nén lai mot
cach dé dang, tiét kiém duoc bang thdng. Do vay em chon dé tai “Tim hiéu ki
thuat multicast xdy dung Wng dung hd tr¢ giang day trén mang LAN ”
nham x4y dung mot hé thong dao tao tir xa, o hd trg Am thanh va hinh anh dé
gilp cho gi4o vién c6 thé giao tiép truc tiép vai sinh vién gitp cho hoc vién c6
thé tiép thu bai tét hon

Muc tiéu caa dé tai :

O nuéc ta hién nay, hinh thac dao tao théng dung 1a hoc vién tryc tiép
trén truyén hinh, cac bai giang duoc céc gido vién thu lai va phat trén truyén
hinh vao mot thoi diém nhat dinh. Hinh thirc nay gidp cho hoc vién cd thé tiép
thu bai tot hon nhung lai thiéu su giao tiép truc tiép véi gido vién. Do vay,
ching em d4 nghién ctu va duoc sy chi bao tan tinh cta cac thay,co va cac ban
tim hiéu cac phuong tién da truyén thdng hién nay dé tao ra mot hé thong gidp

cho viéc day hoc truc tuyén, giao tiép giita hoc vién va gido vién duoc tt hon.
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TIM HIEU KY THUAT MULTICAST XAY DUNG UNG DUNG GIANG DAY TREN MANG LAN

Trong d6 an nay, em di sau vao giai quyét bai toan * Tim hiéu ky thuat
multicast xay dung ng dung giang day trén mang LAN” ndi dung ciia d6 4n
dugc bao quat trong ba chuong nhu sau :

Chwong 1: Trinh bay céc kién thirc co ban vé mang may tinh.
Chwong 2: Trinh bay cac kién thirc co ban vé 1ap trinh C#
Chwong 3: xay dung chuong trinh thir nghiém
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TIM HIEU KY THUAT MULTICAST XAY DUNG UNG DUNG GIANG DAY TREN MANG LAN

CHUONG 1: CAC KIEN THUC CO BAN VE MANG
MAY TINH

% Gioi thi¢u :

[P multicast 1a mdt sy mé rong cua IP. Tb chic IETF dua ra khuyén nghi
RFC 1112, dinh nghia c4c thanh phan mo rong cho IP. Mot huéng di méi cho
IP, IP Multicast 1a giao thirc dung dé truyén géi tin IP tir mot ngudn dén nhiéu
dich dén khac nhau trong mang LAN hay WAN. Nhom nhitng thanh vién mudn
nhan thong tin nay thi phai tham gia vao mdt nhom multicast. Vi IP multicast,
g dung glri mot ban sao cua thong tin dén mot nhom. Thong tin nay dén tat ca
nhiing ngudi ndo mudn nhan né.

Ki thuat Multicast danh dia chi cac goi la dia chi nhém thay vi dia chi cua
timg nguoi nhan; Cac géi tin nay phu thudc vao cac mang chuyén tiép dé
chuyén dén mang cin nhan nd. Mot niit ¢6 kha ning - Multicast chay giao thirc
TCP/IP ¢6 thé nhan duogc thong diép multicast. Multicast 1a ki thuat déy thong
tin, trong d6 mot may chu sé giri dir liéu dén nguoi str dung ma khong can nguoi
str dung phai yéu ciu trudc.

1.1. Mé hinh tham khao 7 tang OSI

M6 hinh két ndi hé thong mé duoc To chiic qudc té vé tiéu chuan hoa
ISO (International Organizaiton for Standardization) dwa ra nham cung cap
mot md hinh chuan cho cic nha san xuat va cung cap san pham vién théng
4p dung theo dé phat trién cac san pham vién théng. Y tuong mo hinh hoa
duoc tao ra con nham hd tro cho viéc két nbi gitra cac hé thong va modun hoé
cac thanh phan phuc vu mang vién thng.

a. Chirc nang cia mé hinh OSI:

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

- Pua ra trinh ty cdng viéc dé thiét 1ap va thuc hién mot giao thic cho
két ndi cac thiét bi trén mang.Md hinh OSI con c6 mot s6 thuén loi sau

+ Chia nho cac hoat dong phiic tap ctia mang thanh cac phan cong viéc don gian.

+ Cho phép cac nha thiét ké co kha nang phat trién trén timg modun chirc ning.
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TIM HIEU KY THUAT MULTICAST XAY DUNG UNG DUNG GIANG DAY TREN MANG LAN

+ Cung cap c4c kha nang dinh nghia cac chuan giao tiép co tinh twong
thich cao“plug and play” va tich hop nhiéu nha cung cap san pham.
b. Cau trdc mé hinh OSI:

M6 hinh OSI gom 7 16p (level), mdi 16p thuc hién c&c chac nang riéng
cho hoat dong két ni mang.

Hinh 1-1 M6 ta 7 16p OSI. 4 16p dau dinh nghia cach thuc cho dau cudi
thiét 1ap két nbi voi nhau dé trao d6i dir liéu. 3 16p trén ding dé phat trién cac

tng dung dé dau cudi két ndi véi nhau va nguoi dung.

Aplication

Application FPresentation

Session

Transport Layer

Network Layer

Data Link Data Lower Layer

FPhysical

316p trén cung ctia md hinh OSI thuong dugc goi la cac 16p ung dung
(Application layers) hay con goi la cac lop cao. Cac lop nay thuong lién
quan toi giao tiép vai ngudi dung, dinh dang cia dit liéu va phuong thic truy
nhap cac ung dung do.

Hinh 1-2 M6 td c&c lép trén va cung cap théng tin véi cac chirc nang ciia
né aua Vi du sau:

- lop ung dung: Clhnrc ning giao

Application tiép giita nguoi st dung va cac Telnet, HTTFE
chuong trinh ing dung
- 1op trinh bay: Cach thnxc chuan ASSCII
hoa dit lifu va trinh bay so lidu

Fresentation - C'o chnte nang dac biét 1a i hoa EBCDIC
dit lidu ng@rai s dung

JFEC
Session - L&p phien: thiet lap duy tri va NFS, SOL

huy bo mot phién lam viéc

Transport Layer

MNetwork Layer

Data Link

Fhysical
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TIM HIEU KY THUAT MULTICAST XAY DUNG UNG DUNG GIANG DAY TREN MANG LAN

- Application layer : day Ia 16p cao nhit trong mé hinh. N6 1a noi ma
nguoi st dung hodc két ndi cac chuong trinh tng dung véi céc thu tuc cho
phép truy nhap vao mang.

- Presentation layer : Lép presentation cung cap cac ma va chic nang dé
chuyén d6i ma dugc cung cap boi 16p tng dung. C4c chtc ning d6 dam bao
rang dir liéu tir 16p tng dung trong mot hé thong co thé duoc doc boi 16p tng
dung cia mot hé thong khac. VD : dung dé ma hoa dit liéu tir 16p tng dung :
nhu ma hod anh jpeg , gif. Ma d6 cho phép ta c6 thé hién I&n trang web .

- Session layer : duoc sir dung dé thiét 1ap, duy tri va két thuc phién lam viéc
gifta cac 10p presentation. Viéc trao d6i thong tin & 16p niy bao gdbm yéu cau dich vu
va dap (mg yéu cau clia cac (mg dung trén thiét bi khac.Cac 16p dudi :

Bon 16p dudi ciia md hinh OSI st dung dé dinh nghia lam thé nao dé dir
liéu duoc truyén di trong cac day ndi vat ly, cac thiét bi mang va di dén tram
dau cudi cudi cing la dén céc 16p tng dung. Quan sach nay ta chi quan tm dén
4 16p cudi. Va s& xem xét ting 16p mot cach chi tiét giao thiép gitra cac 16p
trong mo hinh OSI:

St dung phuong phép protocal stack dé két ndi giita hai thiét bi trong mang.
Protocal stack 1a mot tdp hop céc quy dinh dung dé dinh nghia lam thé nao dé dir
liéu truyén qua mang.Vi du véi : TCP/IP mdi Layer cho phép dir liéu truyén qua.
Céc 16p d6 trao d6i cac thong tin dé cung cip cudc lién lac giita hai thiét bi trong
mang. Cac 16p giao tiép voi nhau sir dung Protocal Data Unit (PDU). Thong tin
diéu khién cta PDU duoc thém vao véi dit lidu ¢ 10p trén. Va thong tin diéu khién

nay nam trong trudng goi 13 trudng header va traile

Sinh vién: Dang Ba Hau - Nganh: Cong nghé thong tin 5
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Application
Presentation
Upper Layer Data Session
Transport segment
TCP Header | Upper Layer Data
I Header Data Metwork Layer paclet
LLC Header Data FCS Data Link Frame
FCH
0101110101 001000010

1.2. Ho giao thire TCP/IP

Hinh 1-3 Data encapsulation

OSI TCP/IP

Application i : :
Applications layef Teiner | | FTP | | SMTP | | DNS | | sNvp

Presentation | Z =AY 7z

Session  Transport layer = ("[’ UDP
Transport (host level) ;

ICMP

Netiiok Internet laver |

ateway level
(gateway level) ARP 1P

Datalink  Notwork interfacd | | il
’ ‘1| Ethernet Token Rin FDDI WANs
opey 27 1 1

Physical

CAc tang cua giao thac TCP/IP so véi cAc tang ctia md hinh OSI
Application: X4c nhan quyén, nén dix liéu va céc dich vu cho ngudi dung
Transport: Xir ly dix liéu gitra cac hé thong va cung cap viée truy cap mang cho
cac ng dung
Network: Tim duong cho céc packet

Link: Muc OS hoic céc thiét bi giao tiép mang trén mot may tinh

Sinh vién: Dang Ba Hau - Nganh: Cong nghé thong tin 6
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Applications

Mot sb diém khac nhau cia TCP/IP va md hinh OSI

+ L6p ung dung trong TCP/IP x1r ly chirc nang cta 16p 5,6,7 trong mé hinh OSI
+ Lop transport trong TCP/IP cung cap c& ché UDP truyén khéng tin cay,
transport trong OSI ludn dam bao truyén tin cay

+ TCP/IP la mot tap caa cac protocols (mot bo giao thuc)

+ TCP/IP xay dung trude OSI

Quy trinh dong goi dit liéu trong mé hinh TCP/IP nhu sau:

1.3. So sanh giira hai giao thire TCP va UDP

bisa st Application data
|< Transport segment >|
et | wmomote bt e
|.‘ Internet datagram -|
m el Tranepost Application data CRC
'< |-.——1soo-m maxln:":l r::::ﬁr unit of m—»’ —'

Figure TCP/IP Laver Encapsulation

Sinh vién: Dang Ba Hau - Nganh: Cong nghé thong tin 7
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Tang giao van: Dich vu TCP

e Phan kénh / Don kénh Telet Fmail FTP WWW

Truyén tin ciy

o Gitra tién trinh Gui va tién trinh Nhan

o Hai bén phai thiét lap truéc két ndi:

Dich vu huéng két nbi

Piéu khién luu luong

o Bén gtri khong guri qua nhiéu
e Kiém soat tac nghén
o Giam toc do gui khi mang qua tai

Phat hién 16

Ethernet Wireless FIDI

e Khong cung cap
o Pam bao vé thoi gian va bang thong

1.4. Cong giao thire

La mot s nam trong khoang 1..65535 diing dé phan biét giita 2 ung dung
mang v&i nhau gén véi dia chi IP va Socket
Mot sb cong va céc giao thic théng dung:
+ FTP: 21
+ Telnet: 23
+ SMTP: 25
+ POP3: 110
+ HTTP:80
1.5. Pia chi IP, cac dia chi IP danh riéng

o(1L(2]3 |4 8 lo | 24
Class A | O | Netd Hostid
Class B| 1 | O | Netid Hostid
Class C | 1 | 1 | O | Netted Hostid

ClassD | 1 1| 1|0 | Multicast Address

Class E| 1 1| 1|1 | 0| Reverved forr future use

Sinh vién: Dang Ba Hau - Nganh: Cong nghé thong tin
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From

Class A 0.0.0.0

Netid Hostid

ClassB | 128.0.0.0

Netid Hostid

Class C | 192.0.0.0

Netid Hostid

Class D | 224.0.0.0

Group address

Class E | 240.0.0.0

Undefined

To

I 255.255.255

Netid Hostid

191.255.255.255

Netid Hostid

223.755.255.255

Netid Hostid

2IW.255.255.255

Group address

255.255.255.235

Undefined

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

e Type=A

o Name:
Hostname

o Value: IP
address

e Type=NS

o Name: Domain
(vi du foo.com)

o Value: Dia chi
IP cuia
authoritative
name server

irng véi mién

do

e Type = CNAME

o Name: Tén bi danh cho

mot tén thuc nao do: vi du

www.ibm.com la tén bi
danh cua

Servereast.backup2.ibm.com

Value: Tén thuc

o Type=MX

o Value: Tén cua mailserver

Sinh vién: Dang Ba Hau - Nganh: Cong nghé thong tin
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1.7. Giao thirc hiéu ning UDP(User Datagram Protocol)

UDP Ia giao thiic khong lién két , cung cap dich vu giao van khong tin cay
duoc, st dung thay thé cho TCP trong tang giao van. Khac véi TCP, UDP khong
c6 chiic nang thiét 1ap va giai phong lién két, khong c¢6 co ché bao nhan (ACK),
khong sip xép tuan tu cic don vi dit liéu (datagram) dén va c6 thé din dén tinh
trang mat hodc trung dit liu ma khong hé c¢6 thong bdo cho nguoi gii. Khuan

dang ctia UDP datagram dugc mo ta nhu sau:

}1 Bits -{
0 31
16
Source Port Destination
Length Checksum
Data begins hera[d

- S6 hiéu cong ngudn (Source Port -16 bit): s6 hiéu céng noi da gui
datagram.
- S6 hiéu cong dich (Destination Port — 16 bit): s6 hiéu céng noi

datagram di chuyén t6i.

Sinh vién: Dang Ba Hdu - Nganh: Cong nghé thong tin 10
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- Do dai UDP (Length — 16 bit): do dai téng cong ké ca phan header
ctia UDP datagram.

- UDP Checksum(16 bit): ding dé kiém sodt 16i, néu phat hién 16i thi
UDP datagram s€ bi loai bd ma khong c6 mot thong bao nao tra lai cho tram gri.

- UDP c6 ché do gan va quan 1y céc s6 hiéu cong (port number) dé dinh
danh duy nhat cho nén UDP c6 xu thé hoat dong nhanh hon so véi TCP. N6
thuong dung cho céac ting dung khong doi hoéi do tin cay cao trong giao van.

1.8. Giao thire RTP (Real-time Transport Protocol) :

Realtime Protocol 1a mot chuan Internet dé truyén céc ludng théng tin
gitra c4c thanh phan twong tac trén mang. RTP cung cap céc dich vu vé dit liéu
mang tinh thoi gian thyc nhu video va audio. Théng thuong cac ung dung chay
RTP dua trén UDP dé tan dung kha ning multiplexing va kiém 18i. RTP hd tro
viéc truyén dir lidu dén nhiéudia chi dich bang cach dung co ché multicast néu
dugc hd tro boi hé thong mang.Giao thic truyén thoi gian thuc (RTP) la mot
thu tuc dya trén ki thuat IP tao ra cac hd tro dé truyén tai cac dir lidu yéu cau
thoi gian thuc, vi du nhu cac dong dit liéu hinh anh va &m thanh. Cac dich vu
cung cap boi RTP bao gom cac co ché khdi phuc thoi gian, phat hién cac 16i,
bao an va xac dinh noi dung. RTP duoc thiét ké chu yéu cho viéc truyén da ddi
twong nhung nd van c6 thé dugc s dung dé truyén cho mot dbi tuong. RTP
c6 thé truyén tai mot chiéu nhu dich vu video theo yéu ciu ciing nhu cac dich
vu trao ddi qua lai nhu dién thoai Internet.

Hoat dong cua RTP duoc hd trg boi mot thu tuc khéc 12 RCTP dé nhan céc
thong tin phan hdi vé chat luong truyén dan va céc thong tin vé thanh phan
tham du cac phién hién thoi.

e Hoat dong cua giao thirc.

RTP khéng c6 sin cac co ché dé dam bao viéc truyén theo thoi gian hay
cac k¥ thuat vé QoS ma dya vao cac dich vu ¢ 16p dudi dé thuc hién nhiing
kha nang nay. RTP khdng dam bao an toan hay thir tu cac packet khi truyén, sd
thir ty trong RTP packet cho phép bén nhan sip xép lai cac packet theo thur tur

khi truyén ctia bén giri. Ngoai ra sd thir tu ciing ¢d thé duoc tan dung dé xac
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dinh vi tri thich hop ciia mot packet, vi du trong viéc giai ma video, ma khong
can phai giai ma cac packet theo thir tu.

Cac goi tin truyén trén mang Internet c6 tré va jitter khdng du doan duoc.

Nhung cac ung dung da phuong tién yéu cau mot thoi gian thich hop khi
truyén cac dir liéu va phat lai. RTP cung cp cac co ché bao dam thoi gian, sb
thir tw va cac co ché khéc lién quan dén thoi gian. Bang cac co ché ndy RTP
cung cap su truyén tai dir liéu thoi gian thuc giira cac dau cudi qua mang.
Tem thoi gian (time-stamping) 1a thanh phan théng tin quan trong nhat trong
cac ung dung thoi gian thyc. Nguoi g thiét 1ap cac “tem thoi gian” ngay thoi
diém octet dau tién cua goi duoc ldy mau. “Tem thoi gian” ting dan theo thoi
gian d6i voi moi goi. Sau khi nhan dugc goi dir liéu, bén thu sir dung cac “tem
thoi gian” nay nham khdi phuc thoi gian gdc dé chay céac di liéu nay véi toc do
thich hop.

Ngoai ra, n6 con duoc sir dung dé dong bo cac dong dir liéu khac nhau (
chang han nhu gitra hinh va tiéng). Tuy nhién RTP khéng thuc hién déng bo
ma cac mac tmg dung phia trén s& thyc hién sy dong bd nay. Bo phan nhan
dang tai x4c dinh kiéu dinh dang cua tai tin cling nhu cac phuong cach ma hoa
va nén. Tur cac bo phan dinh dang nay, cac tmg dung phia thu biét cach phan
tich va chay cac dong dir liéu tai tin. Tai mot thoi diém bat ky trong qua trinh
truyén tin, c4c bd phat RTP chi c6 thé giri mot dang cua tai tin cho di dang cua
tai tin ¢ thé thay doi trong thoi gian truyén (thay doi dé thich Gmg voi sy tic
ngh&n ctia mang).Mot chirc nang khac ma RTP c6 1a xac dinh ngudn . N6 cho
phép cac tng dung thu biét dugc dir liéu dén tir dau. Vi du thoai hoi nghi, tir

thong tin nhan dang nguon mot ngudi sir dung cd thé biét duoc ai dang noi.

IP header | UDP header RTP header RTP payload

Hinh 3-7: Ma hoé& goi tin RTP trong goi IP
Céc co ché trén duoc thuc hién thong qua mao dau ctia RTP. Cach m3 hoa g01
tin RTP trong goi tin IP dugc mo ta trén hinh ve.

RTP nam & phia trén UDP, sir dung cac chirc ning ghép kénh va kiém tra caa UDP.
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UDP va TCP 12 hai giao thirc duoc str dung chu yéu trén Internet. TCP cung cap cac
két ndi dinh hudng va cac dong thong tin voi do tin cdy cao trong khi UDP cung cp
cac dich vu khong lién két va c6 do tin cay thép gitra hai tram cht. S¢ di UDP duoc
str dung 1am thu tyuc truyén tai cho RTP 13 boi vi 2 |i do:

- Thir nhat, RTP dugc thiét ké cha yéu cho viéc truyén tin da ddi tuong, cac
két ndi c6 dinh hudng, c6 bao nhan khéng dap tng tt didu nay.

- Thr hai, d6i v6i dir liéu thoi gian thuc, d6 tin cay khoéng quan trong bang
truyén ddng theo thoi gian. Hon nita, su tin cay trong TCP 1a do co ché béo
phat lai, khéng thich hgp cho RTP. Vi du khi mang bi tic nghén mot sé gdi cé
thé mat, chat luong dich vu diU thip nhung van c6 thé chap nhan duoc. Néu
thuc hién viéc phat lai thi s& gdy nén do tré rat 16n cho chat lugng thap va gay ra
su tac nghén ciia mang.

Thuc té RTP duoc thuc hién chi yéu trong cac tng dung ma tai cac
muc ing dung nay c6 cac co ché khdi phuc lai goi bi mat, diéu khién tac nghén.
1.9. Giao thire RTCP (Real-time Transport Control Protocol):

RTCP (Real-time Transport Control Protocol) la giao thac hd trg cho
RTP cung cép cac thong tin phan hoi vé chat luong truyén di liéu. Cac dich vu
ma RTCP cung cép la:

- Giam sét chat luogng va diéu khién tic nghén: Pay la chic ning co ban cua
RTCP.N6 cung cap théng tin phan hoi téi mot tng dung vé chat lwong phan
phdi dit liéu. Thong tin dicéu khién nay rat hitu ich cho cac bo phat, bo thu va
giam sat. Bo phat co thé diéu chinh cach thtc truyén dir liéu dya trén cac thdng
bao phan hoi cua b thu.Bo thu cd thé xac dinh dugc tic nghén 1a cuc bo, timg
phan hay toan bd. Ngudi quan 1i mang c6 thé danh gia dugc hiéu suat mang.

- X&c dinh ngudn: Trong cac goi RTP, cac ngudn duoc xac dinh bai cac sé
ngiu nhién cd d6 dai 32 bit. Cac sé nay khéng thuin tién dbi véi ngudi sir
dung RTCP cung cap thong tin nhan dang ngudn cu thé hon ¢ dang vin ban.
NG c6 thé bao gom tén ngudi str dung, sé dién thoai, dja chi e-mail va cac théng
tin khéc.

- Pdng bd mai trudng: Cac thdng bao cua bo phat RTCP chira théng tin dé xac
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dinh thoi gian va nhan thoi gian RTP twong tng. Ching c6 thé duoc st dung dé
d6ng bo gitta am thanh véi hinh anh.

- Piéu chinh thdng tin diéu khién: Cac goi RTCP duoc gt theo chu ky giita
nhitng ngudi tham dy. Khi sé lugng nguoi tham dy ting 18n, can phai can
bang gitra viéc nhan thdng tin diéu khién méi nhit va han ché luu luong diéu
khién. Bé hd trg mot nhém ngudi sir dung 16n, RTCP phai cdm luu lugng didu
khién rat 16n dén tir cac tai nguyén khac cua mang. RTP chi cho phép tdi da
5% luu luong cho diéu khién toan bo luu lwong caa phién 1am viéc. Diéu nay
dugc thuc hién bang cach diéu chinh téc do phat cia RTCP theo sé lugng

nguoi tham du.
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CHUONG 2: KIEN THUC CO BAN VE LAP TRINH C#

2.1. Ngon ngir C#

C# 1a mot ngdn ngir rat don gian, voi khoang 80 tir khoa va hon mudi
kiéu dir liéu dung san, nhung C# c6 tinh dién dat cao. C# hd tro 1ap trinh co ciu
tric, huéng d6i tuong, hudng thanh phan (component oriented).

Trong tAm cta ngdn ngir hudng ddi twong 1a 16p. Lép dinh nghia kiéu dix
liéu m&i, cho phép mé rong ngdn ngir theo hudng can giai quyét. C# ¢ nhimg
tor khoa danh cho viéc khai bao 16p, phuong thirc, thudc tinh (property) maoi. C#
hd tro ddy du khai niém tru cot trong 1ap trinh hudng d6i tuong: dong goi, thira
ke, da hinh.

C# ho tro khai niém giao dién, interfaces (twong tu Java). Mot 16p chi c6
thé ké thira duy nhat mét 16p cha nhung c6 thé thuc thi nhiéu giao dién.

C# ¢6 kiéu cau truc, struct (khong giébng C++). Cau trc 1a kiéu nhe hon
va bi gi¢i han.Cau trac khong thé thira ké 16p hay duoc ké thira nhung ¢ thé
thuc thi giao dién.

C# cung cap nhitng dic trung 1ap trinh hudng thanh phan nhu property, su
kién va dan hudng khai bao (duoc goi 1a attribute). Lap trinh huéng component
duoc ho tro béi CLR thong qua siéu dit liéu (metadata). Siéu dit liéu mo ta céc
16p bao gém cac phuong thirc va thudc tinh, cac thong tin bao mét ...

Assembly 1a mét tap hop cac tap tin ma theo cach nhin cuia lap trinh vién
1a cac thu vién lién két dong (DLL) hay tép tin thyc thi (EXE). Trong .NET mot
assembly 1a mdt don vi cua viéc tai st dung, xac dinh phién ban, bao mat, va
phan phéi. CLR cung cip mdt sb cac 16p dé thao tac vdi assembly.

C# cling cho truy cap truc tiép bd nhé dung con tro kiéu C++, nhung vung
ma d6 dugc xem nhu khong an toan. CLR s€ khong thuc thi viéc thu don rac tu
dong cac ddi twong duoc tham chiéu boi con tro cho dén khi lap trinh vién tu

giai phong.
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2.2. Lop, ddi twong va kiéu

Ban chét cua 1ap trinh hudng ddi tuong la tao ra cac kiéu moi. Mot kiéu
(type) biéu dién mot “diéu” gi d6. Poi khi, “diéu” d6 1a nhitng gi triru twong nhu
mot bang dir liéu hay mot chudi. Khi khéc lai 13 nhitng gi hitu hinh hon nhu mot
nut trong cira s6 Windown. Mot kiéu 1a dinh nghia nhiing thudc tinh chung va
cach hoat dong cua “diéu” do.

Gidng voi cac ngdn ngir lap trinh huéng ddi twong khac, mot kicu trong
C# cling dinh nghia bang tir khoa class (I6p) con thé hién cua 16p duoc goi la
ddi twong (object).

2.3. Phuong thire

Céc hanh vi cia mot 16p dugc goi 1a cac phuong thire thanh vién (goi tat
la phuong thirc) cua 16p do. Mot phuong thirc 1a mot ham (phuong thirc thanh
Vién con goi 1a ham thanh vién). Cac phuong thirc dinh nghia nhitng gi ma mot
16p c6 thé lam.

Phuong thirc thuong dua ra tén cua hanh dong nhu 1la WriteLine( ) hay
AddNumbers( ). Tuy nhién c6 mdt 16p phuong thirc c6 tén dac biét Main(), nd
khong dién t4 mot hanh dong nhung duge chi dinh 15 véi CLR d6 1a phuong
thtrc chinh dau tién cho 16p cua ban. Khi mét chuong trinh bat dau, CLR s& goi
ham main() d4u tién va bat cit chwong trinh C# ndo cling phai c6 ham main().

Su khai bao phuong thurc 1a mot lién hé gitra nguodi tao ra phuong thic va
nguoi thuc hién phuong thirc. Gidng nhu 1a nguoi viét phuong thic va ngudi sir
dung phuong thirc 13 mot, nhung thyc té thi khong hoan toan nhu vay. N6 c6 thé
13 do mot thanh vién trong doi phat trién sé& tao ra phuong thirc va nguoi lap
trinh vién khac s€ stir dung lai no.

Pé khai bao mot phuong thirc, ban phai chi dinh gié tri tra vé cta né. Khi
khai bao phuong thtc phai c¢6 du ngoic don (), va lic c¢6 chap nhan truyén
tham bién, lac khong. Gia tri tra vé cho nguoi s dung biét kiéu dix liéu do6 tra vé
khi phuong thirc chay xong. Mot sb phuong thirc khong tra vé mot gia tri cu thé,
goi 1a tra vé kiéu void va duoc khai bao bang tir khéa void. Va trong C#, mot

phuong thire bat budc phai tra vé mot kiéu gié tri cu thé hodc kiéu void.
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2.4. Cic kiéu

C# budc phai khai bao kiéu ciia ddi tugng duogc tao. Khi kiéu duogc khai
b4o rd rang, trinh bién dich s& gitip ngin ngtra 16i bang cach kiém tra dir liéu
dugc gan cho ddi tuong c6 hop 18 khong, dong thoi cip phéat ding kich thude bo
nhé cho ddi tuong.

C# phan thanh hai loai: loai dit liéu dung san (intrinsic (built-in)) va loai
do nguoi dung dinh nghia (user-defined).

C# ciing chia tap kiéu thanh hai loai: gia tri va tham chiéu. Bién kiéu gia
tri duoc luu trong ving nhd stack, con bién kiéu tham chiéu dugc luu trong
vung nhé heap.

C# ho tro kiéu con tré ctia C++, nhung it khi duogc str dung. Théng thudng
con trd chi dugc sir dung khi lam viée truc tiép véi Win API hay cac ddi tuong
COM.

Loai dir liéu dinh san

C# c6 nhi€u kiéu dit li¢u dinh sdn, mdi kiéu 4nh xa dén mot kicu dugce ho
trg boi CLS (Commom Language Specification), anh xa dé dam bao rang dbi
tuong duoc tao trong C# khong khac gi ddi tuong duoc tao trong cac ngdn ngir
NET khéac Mdi kiéu c6 mét kich thuée cb dinh duoc liét ké trong bang sau:

Céc kiéu dung san:

Kich thwéc

& (byte) Kiéu Net M6 ti - Gid tri
Byte 1 Byte Khong dau
Char 1 Char Ma ky tw Unicode
Bool 1 Boolean True hay False
Shyete 1 Shyte C6 diu (-128..127)
Short 2 Int 16 Co diu (-32768...32767)
Ushort 2 Unit 16 Khong diu(-2147483647...2147483647)
Int 4 Int 32 Khong cé diu ( 0...4294967295)
Uint 4 Uint 32 8o thwe (= = 1.5%10-45.. ~ +3.4*1038)
Float 4 Single S0 thue (= £5.0%10324.. = +1.7%10308)
Double 8 Double 86 cé dau chdm tinh véi 28 ky sé va diu chim
oecimal | 5| oeomal | 0" S 0 SPESTIOCERATIS0.
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Long

Int 64

S0 nguyén khong dau (0..0xfIffFT1D

Ulong

uUint 64

Khong diu ( 0..65535 )
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2.4.1. Chon mét kiéu dinh sin

Tuy vao timg gia tri mudn luu trir ma ta chon kiéu cho phu hop. Néu chon
kiéu qué 16n so véi cac gia tri can luu s& 1am cho chuong trinh doi hoi nhidu bo
nhé va chay cham. Trong khi néu gia tri can luu 16n hon kiéu thyc luu s& lam
cho gia tri cic bién bi sai va chuong trinh cho két qua sai.

Kiéu char biéu dién mot ky tu Unicode. Vi du “\u0041” 1a ky tu “A” trén
bang Unicode. Mot ) ky tu dac bi¢t duoc biéu dién bﬁng dau “\” trudc mot ky
tu khac.

Céc ky tu dac biét thong dung:

Ky tuw Nghia
\’ dau nhay don
\? dau nhay doi
\\ dau chéo nguoc “\”
\0 Null
\a Alert
\b 10i vé sau
\f Form feed
\n xubng dong
\r vé dau dong
\t Tab ngang
\v Tab doc

2.4.2. Chuyén dbi kiéu dinh sin

Mot ddi twong co thé chuyén tir kiéu nay sang kiéu kia theo hai hinh thirc:
ngam hoic tudng minh. Hinh thirc ngdm dugce chuyén ty dong con hinh thic
tuong minh can su can thiép truc tiép cuia nguoi 1ap trinh:

short x = 5;

inty;

y = x; // chuyén kiéu ngam dinh - ty dong

x =y; // 16i, khong bién dich duoc

X = (short) y; // OK
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2.5. Bién va hang

Bién dung dé luu trit dir liéu. Mdi bién thudc vé mot kiéu dit liéu nao do.
2.5.1. Khoi tao trudc khi dung

Trong C#, trudc khi dung mdt bién thi bién do6 phai duoc khoi tao néu
khong trinh bién dich s& bao 16i khi bién dich. Ta co thé khai b4o bién trudc, sau
d6 khoi tao va st dung; hay khai bao bién va khéi gan trong lac khai bao.

int x; // khai bao bién truée

x = 5; // sau d6 khoi gén gia tri va su dung

int y = x; // khai bdo va khaoi gan cung lac
2.5.2. Hing

Hang 13 mot bién nhung gia tri khong thay doi theo thoi gian. Khi can
thao tac trén mot gia tri xac dinh ta dung hang. Khai bao hing twong ty khai bao
bién va c6 thém tir khoa const ¢ trude. Hiang mot khi khoi dong xong khong thé
thay d6i dugc nita.

const int HANG_SO = 100;

2.5.3. Kiéu liét ké

Enum 1a mot cach thic dé dit tén cho cac tri nguyén (cac tri kiéu s
nguyén, theo nghia nao d6 tuong ty nhu tap cac hang), lam cho chuong trinh o
rang, d& hiéu hon. Enum khong c6 ham thanh vién. Vi du tao mot enum tén la Ngay
nhu sau:

enum Ngay {Hai, Ba, Tu, Nam, Sau, Bay, ChuNhat};

Theo cach khai bdo nay enum ngay c6 bay gia tri nguyén di tor 0 = Hai, 1
=Ba,2 =Tu ... 7= ChuNhat.

Maic dinh enum gan gia tri dau tién 1a 0 cac tri sau 16n hon gia tri trudc
mot don vi, va cac tri nay thudc kiéu int. Néu mudn thay ddi trj mic dinh nay ta
phai gan tri mong mudn.

Ct phép chung cho khai bao mdt kiéu enum nhu sau

[attributes] [modifiers] enum identifier [:base-type]

{

enumerator-list

}
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2.5.4. Chuéi

Chudi 14 kiéu dyng sin trong C#, né 1a mot chudi cac ky tu don 1é. Khi
khai bao mét bién chudi ta dung tir khoa string. Vi du khai bao mot bién string
Iuu chudi "Hello World"
string myString = "Hello World";
2.5.5. Dinh danh

Dinh danh la t€n ma ngudi 1ap trinh chon dai di¢n mdt kiéu, phuong thirc,

bién, héng, dbi tuong... cua ho. Binh danh phai bat dau béng mot ky tu hay diu

(132

Dinh danh khong duoc trung véi tir khod C# va phan bi¢t hoa thuong.
2.6. Biéu thirc

Bat ky cau 1énh dinh luong gia tri duoc goi 1a mot biéu thic (expression).
Phép gan sau ciing duoc goi 13 mot biéu thirc vi nd dinh luong gia tri dugc gan
(1a 32)

X =32;

Vi vay phép gan trén c6 thé dugc gan mot 1an nita nhu sau

y=Xx=232;

Sau 1énh nay y c6 gia tri cta biéu thirc x = 32 va vi vay y = 32.

2.7. Cau lénh

Ciing nhu trong C++ va Java mdt chi thi hoan chinh thi duoc goi 1a mét
cau lénh (statement). Chuong trinh gém nhiéu cau 1énh, mdi cau lénh két thic
bang dau ;.
Vi du:

int x; // 1a mot cau 1énh

x = 23; // mdt cau 1énh khac

Ngoai céc cau I¢nh binh thuong nhu trén, c6 cac cau 1énh khac 1a: 1énh 1€

nhanh khong dicu ki¢n, r€ nhanh c6 diéu kién va Iénh lap.
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2.7.1. Cdc I¢nh ré nhanh khéng diéu kién

Co hai loai cau I¢nh ré nhanh khong diéu kién. Mot 1a 1énh goi phuong
thire: khi trinh bién dich thay co6 101 goi phuong thic nd s& tam dimg phuong
thire hién hanh va nhay dén phuong thirc duoc goi cho dén hét phuong thic nay
s& tré vé phuong thirc cil.

Céach tha hai dé tao cac cau lénh r& nhanh khong diéu kién 1a dung tur
khoa: goto,break, continue, return, hay throw. Cach tir khoa nay sé dugc gidi
thiéu trong cic phan sau.

2.7.2. Lénh ré nhdnh cé diéu kién

Céc tir khoa if-else, while, do-while, for, switch-case, dung dé diéu khién
dong chay chuong trinh. C# git lai tat ca cac ¢t phap ctua C++, ngoai trir switch
c6 vai cdi tién.

a. LénhIf . else ...

Cu phap:

if ( biéu thtc logic )

khdi 1énh;

hoac

if ( biéu thuc logic )

khdi 1énh 1;

else

khdi 1énh 2;

Ghi chi: Khéi 1énh 1a mot tap cac cau 1én trong cip dau “{...}”. Bat ky
noi dau c6 cau lénh thi & d6 c6 thé viét bang mot khéi 1énh.
Biéu thtc logic 1a biéu thic cho gia tri dang hodc sai (true hodc false). Néu
“biéu thirc logic” cho gia tri dtng thi “khéi 1énh” hay “khéi 1énh 17 s& duogc thuc
thi, nguoc lai “khéi 1énh 27 s& thyc thi. Mot diém khac biét véi C++ 1a biéu thic
trong cau lénh if phai 1a biéu thic logic, khong thé 1a biéu thirc so.
b. Lénh switch

Cu phap:

switch ( biéu_thirc lwa chon)
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{

case biéu_thirc_hang :

khéi 1énh;

1€nh nhay;

[ default :

khéi 1énh;

1€nh nhay; ]

by

Biéu thirc lya chon 13 biéu thirc sinh ra tri nguyén hay chudi. Switch s& so
sanh biéu_thirc lya chon véi cac biéu thic hang dé biét phai thuc hién voi
khoi 1énh nao. Lénh nhay nhu break, goto.. .dé thoat khoi cau switch va bat budc
phai co.
2.7.3. Lénh lap

C# cung cip cac 1énh lip giébng C++ nhu for, while, do-while va 1énh lip
moi foreach. No ciing hé trg cac ciu 1énh nhay nhu: goto, break, continue va
return.
a. Lénh goto

Lénh goto c6 thé dung dé tao 1énh nhay nhung nhiéu nha 1ap trinh chuyén
nghiép khuyén khong nén dung cdu 1énh ndy vi né pha v tinh cau tric cia
chuong trinh.

Céch dung cau 1énh nay nhu sau: (giéng nhu trong C++)

1. Tao mot nhan

2. goto dén nhén do.
b. Vong 1dp while

Cu phéap:

while ( biéu_thirc_logic )

khéi_lénh;

Khéi_lénh s& duoc thuc hién cho dén khi nao biéu thuc con ding. Néu

ngay tir dau biéu thirc sai, khoi 1énh s& khong dugc thyc thi.
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c. Vong lap do ... while

Cu phéap:

do

khéi 1énh

while ( biéu_thirc_logic )

Khac véi while khdi 18nh s& duoc thue hién trude, sau d6 biéu thire duge
kiém tra.Néu biéu thirc ding khdi 1énh lai duoc thyuc hién.
d. Vong lap for

Cu phap:

for ( [khoi tao bién dém]; [biéu_thuc]; [gia ting bién dém])

khdi 1énh;
e. Cau lénh break, continue, va return

Ca ba cau lénh break, continue, va return rat quen thudc trong C++ va
Java, trong C#, y nghia va cach sir dung ching hoan toan giéng v&i hai ngon
ngit nay.
2.8. Toan twr

Cac phép toan +, -, *, / 1a mot vi du vé toan tir. Ap dung céc toan tir ndy
1én cac bién kiéu sd ta c6 két qua nhu viéc thuc hién cac phép todn thong
thuong.

inta = 10;

int b = 20;

intc=a+b;//c=10+20=30

C# cung cap cap nhiéu loai toan tir khac nhau dé thao tac trén cac kiéu
bién dir liéu, dugc liét ké trong bang sau theo timg nhom ngit nghia.
2.8.1. Todn twr gan (=)

Toan tir nay cho phép thay doi cac gia tri cta bién bén phai toan tir bang
gia tri bén trai toan tu.
2.8.2. Nhom todn tuwr toan hoc

C# dung céc toan tir sb hoc vé6i ¥ nghia theo ding tén cua ching nhu: +
(cong), — (trir) , * (nhan) va / (chia). Tuy theo kiéu cta hai toan hang ma ton tir
tra vé kiéu tuong tmg. Ngoai ra, con co toan tir % (lay phan du) duoc sir dung

trong cac ki€u so nguyén.
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2.8.3. Cdc todn tur tang va giam

C# cling ké thira tir C++ va Java céc toan tir: +=,-=, *=, /=, %=nham lam
don gian hoa. N6 con ké thira cac toan tir tién t6 va hau té (nhu bién++, hay
++bién) dé giam bot su cong kénh trong cac toan tir ¢ dién.
2.8.4. Cdc toan tir quan hé

Céc toan tr quan hé duoc dung dé so sanh hai gia tri voi nhau va két qua
tra vé c6 kiéu Boolean. Toan tir quan hé gdm cd: == (so sanh bang), != (so sanh
khac), > (so sanh 16n hon), >= (16n hon hay bang), < (so sanh nho hon), <= (nho
hon hay bang).
2.8.5 Cac todn twr logic

Céc toan tir logic gom co6: && (Va), || (hoic), ! (phu dinh). Céc toan tir nay
dugc dung trong cac biéu thire diéu kién dé két hop cac toan tir quan hé theo mot
y nghia nhat dinh.
2.8.6. Thir tw cdc todn tir

Péi véi cac bidu thuc toan, thir tu uu tién 1a tha tu duge qui dinh trong

toan hoc. Con thtr ty wu tién thuc hién cua cac nhoém toan tir duoc liét ké theo

bang dudi day
Thir ty wu tién cta cac nhom todn tir (chiéu vu tién tir trén xudng)

Nhom toan tir Toan tir Y nghia
Primary (chinh) {x} x.y f(x) a[x] x++x--
Unary + -1~ ++x —x (T)X
Nhan * [ O Nhan, chia, lay phan du
Ccong + - cong, tru
Dich bit << >> Dich trai, dich phai
Quan hé <><=>=]s nho hon, 16n hon, nhé hon hay)

bang, 16n hon hay bang va l1a

Bang == 1= bang, khac
Logic trén bit AND & Va trén bit.
XOR N Xor trén bit
OR | hoac trén bit
Diéu kién AND && Va trén biéu thuc diéu kién
Diéu kién OR [ Hoic trén biéu thirc diéu kién
Diéu kién ?: diéu kién tuong tu if
Assignment = *=[= %= +=-= <<=
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2.9. Namespaces
Namespaces 1a mot cach to chirc ma ngudn thanh cac nhom co ngit nghia
lién quan. Ban cé thé thoai mai tao mot namespace cua ban duoc hd trg
trong. NET Framework hodc tir cac dich vu khac. Pé khai béo ban phai dung tur
khoa namespace va sau do 1a tén namespace ma ban mudn tao, kém theo d6 la
cac dbi tuong cua namespace duge dit trong dau {}.
2.10. Lép va déi twong
Mot 16p dinh nghia mot tap cac dbi tuong hoac céc thé hiéncua 16p do.
Poi tuong la mot tri co thé duoc tao ra, luu gilr va st dung. Trong C# tat ca cac
bién déu 1a ddi twong. Cac bién kiéu sb, kiéu chudi ... déu 1a ddi tuong. Mdi mot
d6i twong déu co cac bién thanh vién dé luu gifr dir liéu va c6 cac phuong thirc
(ham) dé tac dong lén bién thanh vién. Mdi dbi tugng thudc vé mot 16p ddi
twong nao d6. Cac dbi twong co cung 16p thi co cung cac bién thanh vién va
phuong thuec.
2.10.1. Dinh nghia lop
Cu phap:
[attribute][bo tir truy xuét] class dinh danh [:16p co s6]
{
than 16p
by
a. BO tir truy xuét
BO tr truy xudt xac dinh thanh vién (n6i tit cta bién thanh vién va
phuong thirc thanh vién) ndo cta 16p duoc truy xuét tir 16p khac. Co cac loai
kiéu truy xuat sau:
- public: Truy xut moi noi
- protected: Truy xuat trong nodi bd 16p hoic trong cac 16p con
- internal: Truy xuét ndi trong chuong trinh (assembly)
- protected internal: Truy xuét ndi trong chuong trinh (assembly) va trong
cac 16p con

- private (mic dinh): Chi duoc truy xut trong ndi bo 16p
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b. Céc tham sd cua phuong thirc

M&i phuong thitc c6 thé khong c6 tham sé ma ciing c6 thé c6 nhiéu tham
s6. Cac tham s6 theo sau tén phuong thirc va dat trong cip ngoic don.
2.10.2. Tao doi twong
a.Constructor

Constructor 1a phuong thirc dau tién duogc triéu goi va chi goi mot 1an khi
khoi tao di tuong, nd nham thiét 1ap céc tham s6 dau tién cho d6i tuong. Tén
Constructor trung tén 16p, con cac mat khac nhu phuong thirc binh thudng.

Néu 16p khong dinh nghia ham Constructor, trinh bién dich tu dong tao
mét Constructor mac dinh. Khi dé céc bién thanh vién s& duoc khoi tao theo cac

gia tr1 mac dinh:

Kiéu Gia tri mic dinh
sb (int, long, ...) 0
bool false
char “\0’ (null)
enum 0
Tham chiéu null

b. Khoi tao

Ta c6 thé khoi tao gia tri cac bién thanh vién theo ¥ mudn bang cach khoi
tao no trong constructor ctia 16p hay cé thé gan vao truc tiép luc khai bao. Vi
gia tri khoi tao nay thi khi mot ddi twong khai bao kiéu cta 10p ndy thi gia tri
ban dau 1a cac gia tri khoi tao chir khong phai 1a gi tri mac dinh.
c.Copy constructor

Ham dung sao chép (copy constructor) 1a sao chép toan bd ndi dung céac
bién tir d6i tuong da tdn tai sang doi tuong maéi khai tao.
d. Tur khoa this

Tir khoa this dugc ding dé tham chiéu dén chinh ban than cua doi tuong
do. Vidu:
public void SomeMethod (int hour)
{

this.hour = hour;

}
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2.10.3. Svwr dung cdc thanh vién tinh

Ta c6 thé truy cép cac thanh vién static thong qua tén cta 16p ma né duoc
khai bao trong do.
a. Cach goi mot thanh vién tinh

Phuong thirc tinh (static) dugc noi 1a hoat dong trong 16p. Do do6, nod
khéng thé duoc tham chiéu this chi t6i. Phuong thic static ciing khong truy cp
truc tiép vao cac thanh vién khong static duoc ma phai dung qua thé hién cia
d6i twong(ddi vi ham main()).
b. Str dung Constructors tinh

Constructor tinh (static constructor) s& dugc chay trudc khi bat ky ddi
tuong nao tao ra.Vi du:

static Time()

{

Name = "Time";
by

Khi dung constructor tinh phai khé than trong vi né c6 thé c6 két qua kho
luong.

c. Constructor private

Khi mudn tao mot 16p ma khong cho phép tao bat ky mot thé hién nao cua
16p thi ta dung constructor private.
d. Str dung céac truong tinh

Céch dung chung céc bién thanh vién tinh 1a giit vét ciia mot sd cac thé
hién ma hién tai n6 dang ton tai trong 16p do.
2.10.4. Truyén tham so

C# cung cip cac tham sb ref dé h iéu chinh gia tri cta nhitng dbi tuong
bang cac tham chiéu.
a. Truyén bang tham chiéu

Mot ham chi ¢6 thé tra vé mot gia tri. Trong trudng hop muén nhan vé
nhiéu két qua, ta sir dung chinh cac tham sd truyén cho ham nhu cac tham sb co

dau ra (chira trj tra vé). Ta goi tham sb truyén theo kiéu nay 1a tham chiéu.
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Trong CH#, tat ca cac bién co kiéu tham chiéu s& mic dinh 1a tham chiéu
khi cac bién nay duoc truyén cho ham. Céc bién kiéu gia tri dé khai bao tham
chiéu, str dung tir khoéa ref.

b. Truyén tham sb dau ra (out parameter)

Pé str dung duogc, mdt bién phai duogc khai bao va khéi tao gia tri ban dau.
Céac bién theHour, theMinute, theSecond phai duogc khoi tao gia tri 0 trude khi
truyén cho ham GetTime. Sau 151 goi ham thi gia tri cdc bién s& thay doi ngay, vi
vay C# cung cap tir khoa out dé khong can phai khai tao tham sd trude khi dung.
2.11. Ké thira va Da hinh

Ké thira 14 cach tao méi mot 16p tir nhitng 16p co san. Tire 1a né cho phép
tai str dung lai ma ngudn da viét trong 16p c6 san. Pa hinh 1a viéc 16p B thira ké
cac dic tinh tir 16p A nhung c6 thém mot so cai dat riéng.

2.11.1 Sw ké thira

Trong C#, mdi quan hé chi tiét hod 13 mot kiéu ké thira. Sy ké thira khong
cho mang ¥ nghia chi tiét hoa ma con mang ¥ nghia chung ctia ty nhién vé méi
quan hé nay. Khi ta n6i rang ListBox ké thura tir Window c6 nghia 1a né chi tiét
hoa Window. Window dugc xem nhu 1a 16p co so (base class) va ListBox dugc
xem 14 16p ké thira (derived class). Lép ListBox ndy nhan tat ca cac dic tinh va
hanh vi ctia Window va chi tiét hod né bang mét sé thudc tinh va phuong thirc
clia n6 can.

Trong C#, khi ta tao mot 16p ké thira bang cach cong mot thém dau “:” va
sau tén ctia 16p ké thira va theo sau d6 13 16p co so nhu sau:
public class ListBox : Window c6 nghia 1a ta khai bao mot 16p méi ListBox ké
thtra tir 16p Window.

Lop ké thira sé thira huong duoc tat cac phuong thirc va bién thanh vién ciia
16p co sé, tham chi con thira hudng ca cac thanh vién ma co s¢ da thira huong.
2.11.2. Da hinh

Pa hinh 1a viéc 16p B thira ké cac dic tinh tir 16p A nhung c6 thém mot s6
cai dat riéng. ListBox va Button déu 1a mot Window, ta muén c6 mot form dé
giit tap hop tat ca cac thé hién cua Window dé khi mot thé hién nao duoc mé thi

nod c6 theé bat Window ctia né vé 1én. Ngan gon, form nay muon quan 1y moi cu
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XU cila tat ca cac d6i twong da hinh ciia Window.Tao phuong thirc da hinh, ta
can dat tir khoa virtual trong phuong thirc ctia 16p co so. Vi du nhur:

public virtual void DrawWindow( )

Trong 16p ké thira dé nap chong lai ma ngudn cua 16p co so ta dung tir
khoé override khi khai bao phuong thirc va ndi dung bén trong viét binh thudng.
Vi du vé nap chéng phuong thire DrawWindow:
public override void DrawWindow( )

{

base.DrawWindow( ); // goi phuong thirc ctia 16p co s&
Console.WriteLine (“Writing string to the listbox: {0}",
listBoxContents);

by

Dung hinh thtrc da hinh phuong thitrc nay thi tuy kiéu khai bao ciia d6i
tuong nao thi n6 dung phuong thirc cua 16p do.

Khi can viét lai mot phuong thirc trong 16p ké thira ma da c6 trong 16p co
so nhung ta khong mubn nap chong lai phuong thire virtual trong 16p co so ta
dung tir khod new danh dau trudce khi tir khoa virtual trong 16p ké thira.
public class ListBox : Window

{

public new virtual void Sort() {...}
b
2.12. Céu triic
Mot cdu trac (struct) 13 mot kiéu do ngudi dung dinh nghia, né twong tu nhu
16p nhu nhe hon 16p.
Dinh nghia cau tric
Cu phap
[thudc tinh] [kiéu truy cdp] struct <dinh danh> [: <danh sach céc giao dién >]
{
// Cac thanh vién cta cdu tric

}
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Khong gidng nhu 16p, cau tric khong hd trg ké thira. Tat ca cac ciu tric
thira ké ngam dinh object nhung n6 khong thé thira ké tir bat ky 16p hay ciu trac
nao khac. Céc cdu trac cling ngdm dinh 14 da niém phong. Tuy nhién, né c6
diém giéng v6i 16p 1a cho phép cai dit da giao dién.

Céu trac khong c6 hay tir cling nhu khong thé dat cac tham s tuy ¥ cho
Constructor. Néu ta khong cai dit bat ky ham dung nao thi ciu tric dugc cung
cép ham dung mac dinh, dat gia tri 0 cho tAt ca cac bién thanh vién.

Do céu trac duoc thiét ké cho nhe nhang nén cac bién thanh vién déu 1a
kiéu private va duoc goi gon lai hét. Tuy timg tinh hudng va muc dich sir dung
ma ta can can nhic chon lya dung 16p hay céu tric.

2.13. Windows Form

Hau hét moi tGng dung Windows Form mé rong chirc ning cua
System.Windows.Forms. Chirc ning co ban ctia 16p Form khong thé tao mot cira
s6 c6 thé séng va tuong tac trong moi trudng Windows mot cach ding dan. Pay
1a mot thuan loi nhu mot diém khoi dau va bang viéc md rong 16p Form va thém
cac control tuy bién va cac bo dicu khién su kién tuy bién, mot ung dung rat hiru
ich duogc tao dé co thé twong tac v6i ngudi dung va dir liéu hién tai théng qua
mot giao dién nguoi dung tinh vi.

Céc 16p thira ké tir System.Windows.Forms:

«  System.Windows.Forms.Control - hanh dong nay nhu 16p co ban cho phan
16n céac 16p trong namespace. N6 chira chirc ndng co ban cua thao tac xir Iy ban
phim va nhap tir chudt va xir Iy tin nhan window.

«  System.Windows.Forms.ButtonBase - Lép niy hd tro chirc ning co ban
ciia mot nut ma moi 16p thira hudng st dung trong cac cach khac nhau.

«  System.Windows.Forms.TextBoxBase - mét 1an nita, 16p nay 1a mot 16p co
so duoc str dung dé cung cip chiic nang va thudc tinh thong thudng cho cac 16p
thira huong. Ca hai 16p TextBox va RichTextBox str dung chirc ning cung cap

bo1 TextBoxBase.
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«  System.Windows.Forms.ScrollableControl - day 1a mot 16p co ban khac
cung cap hd tro cho céc 16p thira huéng. Lép nay quan 1y su phat sinh va hién
thi cta cac thanh cudn dén ngudi dung dé truy cap dén gc cia mot hién thi.

«  System.Windows.Forms.ContainerControl - Lép nay quan 1y chic nang
yéu ciu cho mét control dé hanh dong nhu mdt su chra dung nhiing control
khac.

«  System.Windows.Forms.Panel - day 1a control khac c6 thé chira cac
control thém vao, nhung khac véi 16p ContainerControl, n6 phan loai cac
control mdt cach don gian.

o  System.Windows.Forms.Form - Day la 16p ma phan phat véi viée tao ra
va hién thi cac ctra so. Lop nay co thé dugc dung dé tao bat ky loai ctra s6 nao:
standard, toolbox, borderless, even modal dialog boxes va multi-document
interfaces.

«  System.Windows.Forms.UserControl - Pay 1a 16p c¢6 thé duoc dung dé
thtra hudng tuor vi¢c tao mdt custom control dén viéc duge dung trong mot noi
phtic tap trong mot ing dung hay to chirc.

2.14. Truy cap dir liéu
Trong phan nay chiing ta s& khao sat sang trinh cung cap dit liéu OLE DB
NET Data Provider, voi trinh cung cap dir liéu ndy ta co thé két ndi dén bat ky
hé quan tri co s& dit li€u nao co hd trg trinh cung cép dir iéu OLE DB
Providers, cu thé 1a Microsoft Access véi tap CSDL northwind.mdb.
Dau tién la chudi két noi :
string connectionString = "provider=Microsoft. JET.OLEDB.4.0; "
+ "data source = c:\\northwind.mdb";
Chudi trén sé& két ndi dén co so dir liéu northwind trén 6 dia C.
Ké tiép ta 1a dbi tuong OleDbDataAdapter
OleDbDataAdapter DataAdapter = new OleDbDataAdapter(
commandsString, connectionString);
Chung ta phai dam bao 1a namespace OleDb dugc thém vao tng dung :

using System.Data.OleDb;
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Sau day sé& trich ra mot doan ma chinh phuc vu cho viéc két ni theo cach nay :
public ADOForm1()

{

InitializeComponent( );

// chudi két néi dén co sé dir lidu

string connectionString = "provider=Microsoft. JET.OLEDB.4.0;"
+ "data source = c:\\nwind.mdb";

// chudi truy van dit liéu

string commandString =

"Select CompanyName, ContactName from Customers";

// tao d6i tuong OleDbDataAdapter va DataSet méi
OleDbDataAdapter DataAdapter = new OleDbDataAdapter(
commandsString, connectionString);

DataSet dataSet = new DataSet( );

// day dit liéu vao dataSet
DataAdapter.Fill(DataSet,"Customers");

// 1ay vé bang dit liéu Customers

DataTable dataTable = DataSet. Tables[0];

// duyét qua ting dong dir liéu

foreach (DataRow dataRow in dataTable.Rows)

{

IbCustomers.ltems.Add(dataRow["CompanyName"] +

" (" + dataRow["ContactName"] + )" );

}
}
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CHUONG 3: CHUONG TRINH UNG DUNG

3.1. Chirc nang cua chuong trinh
Chuong trinh dugc viét trén nén tang ngon ngir C#, nham tao ra mot chuong
trinh ing dung cho cac d6i tuong :
Nhitng dbi tuong sir dung hé théng gbm co:
» Gido vién: Nguoi lam cong tac giang day
> Sinh vién: Nguoi hoc thong qua hé théng mang LAN
3.1.1. Chirc nang danh cho gido vién:
3.1.1.1. Quan Iy lop hoc cua minh:

Mic dinh 1a cé&c 16p duoc tao ra 1a khéng c6 mat khau, moi sinh vién déu
c6 thé tham gia vao 16p hoc duoc.

Gi4o vién cd thé thay doi dia chi IP cua I6p minh

Gido vién la nguoi chi caa mot 16p hoc ciing c6 thé xoa di 1op hoc d6
3.1.1.2. cho xem — khéng cho xem bai gidng cuia giao vién

Khi gido vién bat chitc ning cho phép xem thi méi ¢ thé thiy duoc hinh
anh cua bai giang trén giao di¢n.
3.1.2. Chirc nang danh cho sinh vién:
3.1.2.1. Bang nhdp vao hoc

Sinh vién duoc cap dia chi IP, sau khi dang nhap vao hé théng sinh vién

d6 moi c6 quyén tham gia vao 10p hoc duge md, bai giang s& duoc phat trén

man hinh giao di¢n cta sinh vién.
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3.2. Thiét ké giao dién.

3.2.1. Giao dién cua giao vién

3.2.1.1. Giao dién nhdp dia chi va tén bai giang cua gido vién

Giao Dién Gido ¥ién

Hoat B16ng

_ o i

Nhom: I

Bai Giang: |

Hinh 3.2.1 Dia chi va tén bai giang ciia gido vién

STT Tén Mo td
1 Title Hién thj tiéu dé ciia giao dién
2 | Hoat dong Chi trang thdi cua giao dién
3 Nhom La mét TextBbox dé nhdp dia chi IP ciia I6p hoc
4 Bai giang | La mot TexBox nhdp bai giang cho gido vién dirng lop

3.2.1.2. Giao dién hién thi néi dung va thoi gian bai gidng ciia gido vién

B Giao Dién Giao ¥ieén

=101

¥ DaChuyEnBéng

Tham Gia

o o

Hinh 3.2.2- Dia chi va tén bai gidng ciia gido vién
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STT Tén Mo td
1 Tham gia Kich vao niit Button dé chudn bi bai giing
Do chuyén
2 Chi trang thdi hoat dong cua bai giang
dong
) La mét ListBbox hién thi néi dung va thoi gian bai
3 ListBox

gidng

3.2.1.3. Giao dién bat dau va két thiic bai giang

78 Giao Dién Gido Yién

Két Thuc

Bat Dau

=101 =

Hinh 3.2.3 giao dién bdt diu va két thiic bai giding

STT Tén M0 ta
1 | BitDiu Bt dau bai giing
2 | Két Thic Két thiic bai gigng
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3.2.2. Giao dién sinh vién

3.2.2.1. giao dién sinh vién tham gia bai giang

Giao Dién Sinh ¥ién

_iolx]

Nhom

Tham Gia | Nhiat Ky Tham Gia

liztB ox1 ;l

o o

Hinh 3.2.4 — Giao dién sinh vién tham gia bai giang

STT Tén Mo ta

1 Nhom TexBox nhdp dia chi IP tham gia vao lop hoc

2 Tham gia Kich vao Nut Button tham gia vao lop hoc
Nhdt ky .

3 _ ListBox hién thi tén va thoi gian bai giang
tham gia
Man hinh . ;

4 Hién thi ngi dung day du cua bai giang
giao dién
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3.3.Thiét ké modul chwong trinh
3.3.1 Modul chwong trinh gido vién

private void btnThamGiaRoiKhoi_Click(object sender, System.EventArgs e)
{

ep = new IPEndPoint(IPAddress.Parse(text _IP_Multicast. Text), 5000);
iIf(btnThamGiaRoiKhoi.Text == "Tham Gia")
{
HookRtpEvents(); // 1 o
JoinRtpSession(textLecture. Text + " Bat dau ltc " +
DateTime.Now.ToShortTimeString ()); // 2

// Change the Ul
btnThamGiaRoiKhoi.Text = "Roi khoi";
/ItxtSend.Enabled = true;

text_IP_Multicast.Enabled = false;
buttonl.Enabled = true;
textLecture.Enabled = false;

¥

else

{
Cleanup(); // 6

// Change the Ul
btnThamGiaRoiKhoi.Text = "Tham gia";
/ltxtReceive.Clear();
text_IP_Multicast.Enabled = true;
text_IP_Multicast.Enabled = true;
buttonl.Enabled = false;
textLecture.Enabled = true;
button3.Enabled = false;
sendingSt.ForeColor = Color.Red;
sendingSt.Text = "Dung";
notifylconl.Text = "RTP Presenter — Dung";

k
}

3.3.1.2 Modul ngitng truyén bai giang

private void RoiPhien()

{
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if(rtpSession = null)
{
// Clean up all outstanding objects owned by the RtpSession
rtpSession.Dispose();
rtpSession = null;
rtpSender = null,

¥

¥
3.3.1.3 Modul hién thi thong tin bai giang qua ListBox

private void ShowMessage(string msg)

{
listBox1.ltems.Add(msg);

}
Nhan dit li¢u tir mang
private void RtpParticipantAdded(object sender,
RtpEvents.RtpParticipantEventArgs ea)
{
ShowMessage(string.Format(" {0} da tham gia",
ea.RtpParticipant.Name));
}
Dir liéu bi remove
private void RtpParticipantRemoved(object sender,
RtpEvents.RtpParticipantEventArgs ea)
{
ShowMessage(string.Format("{0} da roi khoi",
ea.RtpParticipant.Name));
}

3.3.1.4. Modul hién thi ndi dung bai giang trén man hinh sinh vién

void send_img()

{
try
{

if (MotionFlag.Checked)
{

Image oldimage = scr.Get_Resized_Image(100,
100,scr.GetDesktopBitmapBytes());

while (true)

{

Image newimage = scr.Get_Resized Image(100, 100,
scr.GetDesktopBitmapBytes());
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float difference = scr.difference(newimage, oldimage);

differencelab.Text = difference.ToString() + "%";

If (difference >=1)

{
sendingSt.ForeColor = Color.Green;
sendingSt.Text = "Pang gui ...";
notifylconl.Text = "RTP Presenter — Pang gui...";
rtpSender.Send(scr.GetDesktopBitmapBytes());
oldimage = scr.Get_Resized Image(100, 100,

scr.GetDesktopBitmapBytes());

¥

else { sendingSt.ForeColor = Color.Red; sendingSt.Text = "Tam
dung"; notifylconl.Text = "RTP Presenter — Tam dung"; }

}
}

else

{

sendingSt.ForeColor = Color.Green;
sendingSt.Text = "Pang gui ...";
notifylconl.Text = "RTP Presenter — Pang guri...";

while (true)

{

k
k

}
catch (Exception ) {}

}

3.3.2. Modul giao dién chwong trinh sinh vién

rtpSender.Send(scr.GetDesktopBitmapBytes());

private void btnThamGiaRoiKhoi_Click(object sender, System.EventArgs e)
{
ep = new IPEndPoint(IPAddress.Parse(text_IP_Multicast. Text), 5000);
if(btnThamGiaRoiKhoi.Text == "Tham gia")
{
HookRtpEvents(); // 1
JoinRtpSession(Dns.GetHostName()); // 2
// Change the Ul
btnThamGiaRoiKhoi.Text = "Roi khoi'"';
/ltxtSend.Enabled = true;
/ltxtSend.Focus();
text IP_Multicast.Enabled = false;

¥
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else

{
Cleanup(); // 6
// Change the Ul
btnThamGiaRoiKhoi.Text = "Tham gia";
/ltxtReceive.Clear();
text_IP_Multicast.Enabled = true;

¥
k

3.4. Giao dién chwong trinh thuc nghiém

3.4.1. giao dién gido vién:

* Giao Dien Nhap Giang Cho Giao Vien

Nhom 224001 V] Dé chuyén dgrg 0

Nhit ki tham gia Tam Dl

H3.4.1.1. Giao dién gido vién
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¥ Giao Dien Nhap Giang Cho Giao Vien

[V] D5 cluyén domg. 0

Nhit ki tham gia Dimng
‘Ténbii ging bt din Fr 8:21 AM dang zidne

Tinz 533%

Nhat ki tham gia G ...
Ténbii giing bt 35 e 821 AM dang giing |

H3.4.1.3 giao dién cdp nhat thoi gian khi gidng
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o | Giao Dien Nhap Giang Cho Giao Vien

Nhom 224001 [V] D& chuyénding  7.68%

Baigiang |70 oo

Nhit ki tham giaDimg

“Tén bii gidng bit &b bic 821 AM dung ging
han- 1305211006 darg giing bii

han- 12052110064 has et

_‘_ 4l l-

H3.4.1.4. Giao dién két thiic bai giing

3.4.2. Giao dié¢n bai hoc cua sinh vién

3.4.2.1 Giao dién bai hoc sinh vién

! Giaa Dien Nhap Hoc Cho Sinh Vien

Nhom 224.0.0.1 [ Tham g Nhit ki tham gia

Qi’d"-" o)+

LR - e o e v

M.Ju_dim

18T
e -
Semp Curnier
Sy e 3 JEDY

(RS 1= 'lll'll‘.l

H3.4.2.1. Giao dién bai hoc cua sinh vién
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3.2.2. Giao dié¢n sinh vién khi tham gia bai giang

™ Giao Dien Nhap Hoc Che Sinh Vien

m mut ;I-..-‘ an

Pt sy AWy 0ot | A Aem e
- ANy .

H3.4.2.2. giao di¢n sinh vién khi tham gia bai gidang
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KET LUAN VA HUONG PHAT TRIEN

1. Két luan

Duya trén tim hiéu va nghién cu cong nghé truyén thong da phuong
tién ,em bude dau xady dung hé théng hé trg cho viée dao tao tir xa thong qua
mang LAN.

Hé théng cung cp cho gido vién nhitng coéng cu gitp viéc thu hinh,
phat hinh, va 4m thanh. Hé thdng d4 giup cho gido vién thuc su tham gia vao
mot 16p hoc 4o, giup cho sinh vién c6 diéu kién giao tiép truc tiép véi gido
vién dung 16p.

Hé théng ciing gitp cho gido vién tao ra mot 16p hoc riéng cua chinh
minh hodc tao ra mot dién dan thao luan. Pong thoi ciing gitp cho sinh vién
c6 thé dang ky 1am thanh vién cua 16p hoc.Hé thong dugc to chuc thanh hai
phan :

- Phan Server : Giit trach nghiém tao, quan 1y céc 16p hoc trong hé
théng. Lam nhiém vy giit két ndi voi cac thanh vién khac trén hé thong.HS trg
nguoi dung co thé truyén nhin duoc tin hiéu 4m thanh va hinh anh.

- Phan Client : Giit trach nhiém két néi vé6i server. HO tro ngudi st
dung lién lac vo1 cac thanh vién khac trong hé thé)ng. Nhan va phat tin hiéu
am thanh, hinh anh cho céc thanh vién khac c6 tham gia hé thong.

2. Hwéng phat trién :
- Cai tién chét lugng truyén thong vé hinh anh, Am thanh
- Cho phép sinh vién luu lai bai giang cua gido vién 1én may tinh.

- M6 rong ra mo hinh toan cau la mang WAN, Internet.
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