Bién soan: TS. NGUYEN HOU HOA (Chi bién)
TS. NGUYEN NHI GIA VINH - ThS. NGUYEN MINH TRUNG
ThS. TRAN MINH TAN

GIAO TRINH
L[\P TRINH UNG DUNG MANG

4©)> NHi XUAT BAN BAI HOC CAN THO
LA 2019




BIEN MUC TRUGC XUAT BAN THU'C HIEN BOI
TRUNG TAM HQC LIEU TRUONG PAI HQC CAN THO

Nguyén, Hiru Hoa

Giéo trinh 13p trinh ng dung mang / Nguyén Hitu Hoa (Chu bién) .— Can Tho : Nxb. Dai hoc
Cén Tho, 2019.

342 tr. : minh hoa ; 24 cm

Sach c6 danh muc tai liéu tham khao
ISBN: 9786049651984

1. Internet ( computer network) 2. Hé théng mang

L. Nhan d.

004.67- DDC 23 MFN 231834
H401



LOI GIOI THIEU

Nham g6p phan lam phong phd ngudn tu liéu phuc vu nghién ciu,
hoc tap cho sinh vién va ban doc thudc khdi nganh Céng nghé théng tin,
Truong Pai hoc Can Tho, Nha xuat ban Pai hoc Can Tho 4n hanh va giéi
thiéu cung ban doc gido trinh “Lap trinh tng dung mang”, dua trén C#
do Tién si Nguyén Hitu Hoa, Tién si Nguyén Nhi Gia Vinh, Thac si Nguyén
Minh Trung va Thac si Tran Minh Tan bién soan.

Gido trinh gébm 06 chuong, giGi thiéu cac kién thirc co ban vé mang
may tinh; Xuat nhap trong .NET Framework; Lap trinh véi Socket; Lap trinh
voi Thread; Lap trinh IP Multicasting va xdy dung cdc tng dung mang.
Thém vao d6, cudi mdi chuong con c6 cac cau hoi on tap hitu ich cho ban
doc. Gido trinh la tai liéu hoc tap c6 gia tri cho sinh vién chuyén nganh Tin
hoc ng dung, nganh Cong nghé thdng tin va cac di tugng khac cé kién thic
tin hoc can tham khao, tim hiéu va nghién ctiu vé lap trinh mang trong C#.

Nha Xuét ban Dai h(_)Q Can Tho chan thanh cam on céc tac gia va su
dong gop y kien cua quy thay cd trong Hoi dong tham dinh truong Dai hoc
Can Tho dé gido trinh “Lap trinh tng dung mang” dugc ra mat ban doc.

Nha xuat ban Pai hoc Can Tho tran trong gido thiéu dén sinh vién,
giang vién va ban doc gido trinh nay.

Chan thanh cam on.

NHA XUAT BAN PAI HOC CAN THO



LOI TUA

Lap trinh ung dung mang Ia mén hoc chuyén nganh quan trong cua
chuong trinh dao tao ctr nhan, ky su nganh chuyén Tin hoc tng dung, nganh
Cong nghé thdng tin. Ngay nay, vai su bing bé cua Internet, nhiéu may tinh
duoc két ndi voi nhau théng qua mang. Cac tng dung hién tai phai két hop
cac tinh nang mang dé duy tri tinh canh tranh trén thi trudong va viéc thém
giao tiép mang vao cac ung dung la rat can thiét. Cac chuong trinh mang duoc
st dung cho moi thir tir trd choi cua tré em dén céc hé thong co so dit liéu cua
cac cong ty. Bat cir 1dc ndo ban duyét Web, giri mot email, hoic tro chuyén
(chat), ban dang st dung mot irng dung mang.

Léap trinh mang da trai qua mot chang duong dai hon 30 ndm qua.
Trong nhitng ngay dau cua mang may tinh (thap nién 80), lap trinh mang dugc
danh cho lap trinh vién cép cao, ngudi thuong xay dung cac tng dung bang
ngon ngit lap trinh C trong (hau hét) moi truong Unix. Ngay nay, mang may
tinh & khip moi noi, tir cac tap doan I6n dén ngu(n dung gia dinh nho. Vi rat
nhiéu may tinh dugc két ndi voi nhau qua mang, cac tng dung nhan biét mang
1a mot nhu cau duoc chap nhan.

Lap trinh mang luén 14 mot tinh nang chinh cua hé diéu hanh Microsoft
Windows. That khong may, ban phai biét cac khai niém 1ap trinh C hoic C ++
nang cao dé sir dung céc tinh ning 1ap trinh mang trong cac chuong trinh
Windows. Ngay nay, cac ngén ngit .NET Framework don gian hoa nhiém vu
thém cac tinh nang mang vao cac tng dung cua ban. Cac thu vién .NET cung
cap nhiéu I6p mang c6 thé tich hop 1ap trinh mang. Yéu cau vé quan 1y va bao
mat mang ngay nay lam cho viéc giao tiép vai thiét bi mang va theo doi méay
tram trén mang la thiét yéu. Viéc cb gang viét nhanh chuong trinh mang hoan
chinh c6 thé kho khan khi ban dang 1am viéc trong cau tric cua cac APl socket
C (dac biét la trong WinSock) va chay cac tng dung Java thuong la mét trai
nghiém khé do téc do xt Iy cham va hd tro Windows kém.

Ngbn ngit C# gilp giai quyét duoc nhiéu van dé 1ap trinh mang bang
cach sir dung céc 16p C#. Viéc két hop thu vién C# Forms dé viét ma d6 hoa
vé6i thu vién C# Socket hd trg viét ma mang may tinh 1am cho viéc tao cac
ung dung mang chuyén nghiép tré nén don gian. Vi cac 16p mang C#, nhitng
gi duoc st dung dé mat mot ngay dé viét thuong chi mat mot gio hoic it hon.

Trong thoi gian giang day vira qua, chiing toi nhan thy c6 qua it tai lidu
tham khao bing tiéng Viét vé trinh bay cac van dé vé lap trinh mang st dung
ngon ngir 1ap trinh C#. Chinh vi 1y do do, chung toi da thyc hién bién soan
quyén gi4o trinh “Lap trinh ¢ng dung mang”, dua trén ngdn ngit C# nham



muc dich cung cap thém tai liéu tham khao bang tiéng Viét dén doc gia la
sinh vién chuyén nganh Tin hoc rng dung, nganh Céng nghé théng tin.

Gi4o trinh duoc bién soan dé cung cap kién thic cho sinh vién nam
thar 3, 4 chuyén nganh Tin hoc tng dung sau khi da hoc xong cac mén hoc
ngdn ngit 1ap trinh .NET. Do dé, sinh vién can xem lai kién thirc nén vé ngén
ngt lap trinh C# trudce khi doc giao trinh nay.

Do thoi lwgng c6 han nén giao trinh khong gidi thi¢u lai cac kién thic
co ban ve lap trinh C# ma gidi thi¢u truc tiép cac van de lap trinh mang trong
C#. Giao trinh duogc t6 chuc thanh 06 chuong:

Chuong 1 giéi thiéu mot sé khéai niém va giao thac mang co ban.
Chuong nay déng vai tro 12 nén tang cho viéc két néi mang dé giai quyét cac
chuong trinh trong phan con lai cua gido trinh. Ching ta s& bat dau véi phan
gidi thiéu vé bay I6p caa md hinh OSI va chiic ning caa ching, va cach ma
bo giao thirc TCP/IP phul hop véi cac 16p OSI. Tiép theo, ching ta sé& tim hiéu
vé chirc ning cua cac giao thirc mang khac nhau va cudi cing ching tdi gioi
thiéu md hinh mang Client - Server va cac kiéu kién triic chuong trinh trong
lap trinh.

Chuong 2 gi6i thiéu cac 16p xuat nhap trong .NET Framework.
Noi dung bao gom viéc xuéat nhap trong .NET cho cac thiét bi khac nhau.
Trong chuong nay chung toi s€ gidi thi¢u cac 16p Stream va lop dan xuat tur
Stream dé doc va viét tir cac tap tin nhi phéan, vin ban va serialization va
deserialization cac d6i tuong.

Chuong 3 ching ta s& gi6i thigu 1ap trinh voi céc socket. Cu thé,
chung t6i s¢€ d¢ cap deén Socket va cac loai socket; Ho tro socket trong khéng
gian tén System.Net va lam viéc véi socket trong .NET, TCP, UDP.

Chuong 4 trinh bay cac thread va cach chung dugc tao va sir dung trong
cac chuong trinh C#. Chang ta s€ kham pha viéc sir dung céac thread trong cac
chuong trinh mang va xem xét mot sé vi du trong cac loai chuwong trinh mang
khéc nhau.

Chuong 5 gidi thiéu y twong IP broadcasting, né gai thdng tin téi tit ca
c4c thiét bi trén mot mang con ciing mét IGc va IP multicasting, nd gai théng
tin téi nhiéu thiét bi trén mang, cd thé trén cac mang con khac nhau ciing mot
thoi diém.

Chuong 6 gidi thiéu mot sé ang dung thuc té ¢ 16p tng dung
(Application Layer) trong C# su dung cac giao thic nhu Internet Control
Message Protocol (ICMP), Simple Mail Transfer Protocol (SMTP, Post
Office Protocol (POP), File Transfer Protocol (FTP), Domain Name System
(DNS) va cubi cuing la tng dung Remoting.



Mic du da dau tu nhiéu cong sic dé bién soan nhung chic chin gido
trinh nay khéng thé tranh khoi thiéu sét. Ching téi mong nhan dwogc su gop Y
chan thanh tir cac dong nghiép ciing nhu cac em sinh vién dé gido trinh ngay
mét hoan chinh hon.

NHOM TAC GIA
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Chwong 1
CAC KIEN THUC CO BAN VE MANG MAY TiNH

Trong chuwong nay, chiing t6i s& gii thieu mot sé khai niém va giao
thirc mang co ban. Chuong ndy dong vai tro 1a nén tang cho viéc két néi mang,
gilp giai quyét viéc lap trinh trong phan con lai cua giai trinh. Chlng ta s&
xem xet bay I6p cua moé hinh OSI va chie nang cua chdng va cach bo giao
thirc TCP/IP phi hop véi céc 16p OSI. Sau d6, chiing ta s& tim hiéu vé chic
ning ctia cac giao thirc mang khac nhau va cudi cing 1a mé hinh client —
server va cac kiéu kién trac chuong trinh trong 14p trinh.

1.1 MO HINH THAM KHAO 7 TANG OSI

Nam 1983, T chuc tiéu chuan thé gidi 1SO (International Organization
for Standardization) dua ra mé hinh két ndi hé thdng mo OSI (Open System
Interconnection) nham cung cip md hinh mang chuan va ngay nay n6 dugc
str dung nhu mé hinh tham chiéu chuan dé mé ta cac giao thac mang khéc
nhau va chire ning cua chiing. M6 hinh OSI thiét ké dua vao nguyén Iy phan
tang (layer), mdi ting dam nhiém mét s cac nhiém vu co ban ma céc giao
thirc mang phai hoan thanh. Mai tang c6 mot muc dich cu thé va duoc két nbi
V6i cac tang ngay phia trén va dudi né (Hinh 1.1)

Level Name | Layer Name Example Protocol
7 | Application Level 7 Application layer | FPT
6 | Presentation Level 6 Presentation layer | XNS
5 | Session Level 5 Session layer RPC
4 | Transport Level 4 Transport layer TCP
3 | Network Level 3 Network layer IP
2 | Data Link Level 2 Data Link layer Ethernet Frames
1 | Physical Level 1 Physical layer Voltages

Hinh 1.1 M0 ta bay ting duoc dinh nghia boi mé hinh OSI

- Tang ung dung (Application Layer): La 16p cao nhit trong mé hinh
OSI, 16p nay chira dyng cac img dung sur dung cac tinh nang mang. Cac tmg
dung nay c6 thé thuc hién cac nhiém vu nhu chuyén tap tin, in an, trinh duyét
Web, e mail, ... vi du cac Web Browser nhu Internet Explorer, Chrome va
céc FTP server ... 1a cac ung dung ton tai ¢ ting ing dung nay.


http://www.webopedia.com/TERM/F/ftp.html

- Tang trinh bay (Presentation Layer): Puoc sir dung dé dinh dang dit
liéu theo cac yéu cau cta Gmg dung. Ma héa, gidi ma va nén thuong xay ra &
16p nay.

- Tang giao dich (Session Layer): V&i mé hinh OSI, tang giao dich xac
dinh cac dich vy (services) cho mot tng dung chang han nhu log in va log out
ciia mot ing dung. Tang ndy trinh bay két ndi logic gitta cac tmg dung.
Muc dich chinh ctia n6 1a thiét 1ap, duy tri va dong bd hoa sy twong tac gitta
cac hé thong giao tiép. Tang giao dich quan 1y va dong b hoa sy twong tac
gitra hai trng dung khac nhau.

- Tang van chuyén (Transport Layer): Muc dich chinh cua 16p van
chuyén 14 goi toan bo thong diép tir nguon dén noi dén. Tang van chuyén dam
bao toan bd thong diép dén dugc nguyén ven va theo thu tu, dam bao kiém
soat 161 va kiém soat ludng dir liéu dén dich. Tang van chuyén phan nho dir
liéu thanh cac don vi nho dé chung dwoc xir Iy hidu qua hon boi tang mang
va dam bao ring thong diép dén dung thir tu bang cach kiém tra 16i va ludng
dir ligu.

- Tang mang (Network Layer): Muc tiéu chinh cua 16p nay 1a phan phat
cac goi dir liéu (packet) tir ngudn dén dich qua nhiéu lién két. N6 dinh tuyén
tin hi¢u thong qua cac kénh khac nhau dén noi dén va hoat dong nhu mot b
diéu khién mang.

- Tang lién két dir liéu (Data-Link Layer): Tang ndy tao ra khung dir
liéu (frame) tir cac goi dir liéu dugc nhén tir tang mang va dwa nd t61 16p vat
1y. N6 cung cap sy nhén biét giao thirc truyén, quan ly va xu 1y 16i trong 16p
vat 1y.

- Tang vat ky (Physical Layer): La tang thap nhat N6 c6 trach nhiém
truyén bit gilia cac thiét bi khac nhau. Tang vat Iy bao gdm mdi truong vt Iy
nhu yéu cau ve cap (cable), dau ndi day (connector), cac dac tinh giao dién
(interface), ..., Nhung tang nay khong quan tAm dén y nghia cta cac bit va cac
lién quan den két ndi vat Iy voi mang va truyén va nhan cac tin hiéu.

Trong md hinh OSI, ting n ciia mot hé thong chi giao tiép, trao ddi
thong tin voi ting n ciia hé thong khac. Dir liéu bén may goi s€ dugc truyén
di tir ting cao nhat (ting ung dung) dén tang thap nhat (tang vat 1y),
nguoc lai bén may nhan dit liéu s dugc truyen nguoc tir tang thap dén cao
(Hinh 1.2) va mdi ting c6 cac don vi truyén dir liéu khac nhau dugc moé ta
bang 1.1 sau:



Bang 1.1 M5 ta cac don vi truyén di liéu

Téng Tén cua giao thirc Tén caa don vi dit liéu dugc trao ddi
Application | Application Protocol | APDU - Application Protocol Data Unit
Presentation | Presentation Protocol | PPDU - Presentation Protocol Data Unit
Session Session Protocol SPDU - Session Protocol Data Unit
Transport Transport Protocol TPDU - Transport Protocol Data Unit
Network Network Protocol Packet
Data Link Data Link Protocol Frame
Physical Physical Protocol Bit

The Seven Lavers of OS5I

: User :
Transmit Data Receive Data

F 3

| Application layer |

| Presentation layer |

| Session layer |

| Transport layer |

| MNetwork layver |

| Data Link laver |

| Physical layer |

Physical layvert —

Hinh 1.2 M5 hinh truyén dit liéu

1.2 CAC GIAO THUC MANG

C4c tang OSI x4ac dinh mot mo hinh cua céc tang giao thuc, muc dich
va cach nd lam viéc vai nhau. Khi so sanh cac t?lng OSI v61 mot thue thi cu
thé d6 1a chong giao thirc TCP/IP (TCP/IP protocol stack). Chong giao thirc
TCP/IP 1a hinh thtc don gian ctia m6 hinh OSI, c6 thé duoc xem nhu cé
4 ting nguoc voi 7 tng cuia OSI (Hinh 1-3). Trong d6 giao thic IP twong tng
véi 16p 3 caa OSI, TCP va UDP la 16p 4 cua giao thuc OSI. HTTP, FPT,
SMPT thi khéng pht hop véi mét 16p cua md hinh OSI va cac nhiém vy ma
HTTP, FPT va SMPT thyc hién bao gdm cic tang giao dich, tng trinh bay
va tang ung dung cia md hinh OSL.

Trong lap trinh mang, ting ing dung 13 noi dé cac nha lap trinh mang
hodc cac nha phat trién phén mém khai thac dé tao ra cac ing dung ma thuong
khong quan tam cac tang Pphia dudi vi cac tang nay thuong duoc phat trién
bdi cac nha san xudt hé diéu hanh, nha san xuét cac thiét bi phan cirg mang.



OSI 7 Layers | TCP/IP Protocol TCP/IP Protocol Stack
7 | Application
6 | P ssenta Applicati S 3|22 ¢
res?ntatlon pplication = 3 3 S Z
5 | Session
4 | Transport Transport TCP UDP
3 | Network Internet [ICMP] IP [IGMP|
2 | Data Link
- Network Ethernet, ATM, Frame Relay, ect.
1 | Physical

Hinh 1.3 M®& hinh TCP/IP

1.2.1 Cac thanh phin co ban

Trong hinh 1.3, bo giao thirc TCP/IP ¢6 mdt c4u tric 16p don gian hon
nhiéu so véi bay 16p ctia mé hinh OSI. Giao thirc TCP (Transmission Control
Protocol TCP) va giao thirc UDP (User Datagram Protocol) la cac giao thirc
truyén tai twong ung véi tang 4 cua md hinh OSI. Ca hai giao thirc déu st
dung giao thirc Internet (IP), mot tang thir 3 cia md hinh OSI (ting mang).
Cung vai ba giao thac nay, cé hai giao thie co ban trong bd TCP/IP mé rong
giao thac IP: ICMP (Internet Control Message Protocol) va IGMP (Internet
Group Management Protocol).

1.2.1.1 Giao thirc Internet (1P-Internet Protocol)

Giao thire Internet két ndi hai nit mang (nodes). Méi niit dugc xac dinh
bo1 mot dia chi 32-bit, dugc goi 1a dia chi IP cuia nd. Khi goi mot thong tin,
giao thue IP nhan dugc thong tin tir cac giao thuc mic cao nhu TCP hodc
UDP va thém tiéu dé IP (IP header) chtra thong tin vé may chu dich. Hinh 1.4
mo ta tiéu dé cua giao thirc IP.

0 4 8 16 19 31
Version \ Header Length \ Service Type Total Length
Identification Flags | Fragment Offset
TTL \ Protocol Header Checksum

Source IP Addr
Destination IP Addr
Options Padding

Hinh 1.4 M0 ta thong tin tiéu d& IP



Giao thirc Internet (IP) duge dinh nghia voi RFC 791. Tai liéu RFC
(Request for Comments) chira thong tin k thuat ve nhicu cong nghé¢ Internet
quan trong. RFC cd thé dugc tim thay tai http://www.ietf.org/rfc.html.

1.2.1.2 Dia chiIP

MJi may tinh néi két truc tiép vai Internet phai c6 mot dia chi IP duy
nhit toan cuc. Mot dia chi IP 1a mot sb 4 byte thudng duoc viét nhu 14 4 sb
thap phan, mdi s6 cach nhau bai diu cham vi dy nhu 192.168.0.1. Mdi sé
nay biéu dién mot byte cua dia chi IP, diéu nay c6 nghia 1a cac sé nam trong
vung 0 dén 255 (Bang 1.2). Mot dia chi IP bao gdm hai phan: Phan mang
va phan host. Tuy thudc vao I6p mang, phan mang bao gom mét, hai hoic
ba byte dau tién.

Bang 1.2 Cac sb biéu dién mot byte trong IP

Class |Bytel Byte 2 Byte 3 Byte 4

A Network (1-126) Host (0-255) Host (0-255) Host (0-255)
B Network (128-191) |Network (0-255) |Host (0-255) Host (0-255)
C Network (192-223) |Network (0-255) |Network (0-255) |Host (0-255)

Cac may tinh khong ndi truc tiép voi Internet nhu mang cuc bd trong
mot cong ty cling cb cac dia chi IP nhung cac dia chi nay khdng can 1a duy
nhat toan cuc ma chi duy nhat bén trong cing mot mang. Néu ban chia s& két
ndi Internet vai cac may tinh trong mang cuc bd, cac may tinh cuc bd c6 thé
su dung mot dia chi IP riéng (Private IP address). Dia chi riéng khong phai la
duy nhat toan cuc va chi duy nhét cuc bo bén trong mang. Dia chi riéng c6
thé ton tai ¢ hai may tinh trong cac viing mang cuc bo khac nhau. T4t ca cac
I6p mang diéu dé danh céc vang nhat dinh (Bang 1.3) cho sir dung nhu cac
dia chi riéng cho cac may tinh khéng yéu cau truy cap hai chiéu truc tiép
Internet. Vi thé cac may tinh nay c6 thé s& truy cap Internet qua mot Gateway.

Bang 1.3 CAc vung dia chi cua IP

IP Address Range Number of Distinct Addresses
10.0.0.0 to 10.255.255.255 Up to 16 million computers (Class A)
172.16.0.0 to 172.31.255.255 900,000 computers (Class B)
192.168.0.0 to 192.168.255.255 65,000 computers (Class C)

1.2.1.3 IPv6

Trudc sy phat trién nhu vii bdo cua mang va dich vu Internet, nguon
IPv4 dan can kiét, dong thoi boc 10 g:éc han ché doi vai viéc phat trién cac
loai hinh dich vu hién dai cho c4c thiét bi hién dai nhu may tinh bang (Tablet
PC), may tinh bo tai (Pocket PC), dién thoai di dong (Mobile phone), TV, ...,
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