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TUYEN BO BAN QUYEN q
Tai liéu nay thudc loai sach giao trinh nén cac ngudn thong tin co thé duoc phep
dung nguyén ban hodc trich dung cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh 1éch lac hoic sir dung véi muc dich kinh doanh thiéu
lanh manh s€ bi nghiém cam.



LO1 NOI PAU
Giao trinh duge nhom tac gia bién soan nham tao diéu kién thuan lgi cho
hoc sinh tiép thu tot kien thue li€n quan dén mon hoc. Day 1a tai ligu tham khao
chinh danh cho hoc sinh khoa Cong nghé thong tin (Ung dung phan mém), truong
Cao dang Thuong mai va Du lich hoc tap va nghién citu mén hoc Lap trinh mang.

Mang may tinh dang ngay mot phat trié,n, ung dung cua mang dem lai la
khong the phu nhéan. Gido trinh nay s& de cap den mot vai phuong phap xay dyung
cac ung dung tan dung duogc ha tang mang san co.

‘ ITép trinh mang la cac ky thuat lap trinh nham xay dung nhiing trng dung,
phan mém khai thac hiéu qua tai nguyén mang may tinh.

Noi dung cua gido trinh bao gom 5 chwong hoc.

+ Chuong 1: Giéi thi€u cac mo hinh lap trinh mang,
+ Chuong 2: B giao thuc Internet (TCP/IP),

+ Chuong 3: Winsock,

+ Chuong 4: MFC Socket,

+ Chuong 5: NET Socket,

Nhom téc gia xin chan thanh cam on cac ban dong nghiép da trao d01 gop
¥y cho chung t6i trong qué trinh hoan thién gido trinh. Mic du c¢é nhiéu ¢b gang
tham khao va nghién ctru céc tai liu lién quan, nhung s& khong tranh duoc nhing
thiéu s6t. Mong quy ban doc dong gop ¥ kién dé gido trinh ngay maot hoan thién
hon.

Xin chan thanh cam on!
Thai Nguyén, ngay 20 thang 6 nam 2022
Nhom tac gia tham gia bién soan:
1. Chu bién Ths. Hoang Tién Hiéu
2. Ths. Hoang Van Tam
3. Ths. Nguyén Thi Dung
4. Ths. Nguyén Thi Diép Hong
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GIAO TRINH MON HQC
1. Tén moén hoc: Lap trinh mang
2. Ma mon hoc: MH27
3. Vi tri, tinh chit, y nghia va vai trd ciia mén hoc ciia mén hoc:

3.1. Vi tri: Lap trinh mang 12 mén hoc ty chon thudc cac mén hoc chuyén mén nghé Cong
nghé thong tin - Ung dung phan mém duoc bo tri giang day sau cdc mon hoc chuyén mon
trong chuong trinh dao tao trinh do Trung cap.

3.2. Tinh chét: La mén hoc chuyén mén thuéc mén hoc dio tao nghé tu chon.

3.3. Y nghia va vai tro mén hoc: Mon hoc trang bi cho hoc sinh nh~ﬁ:ng7kié'n thirc co ban
vé cac ky thuat 1ap trinh mang TCP/IP. Hoc sinh sé dugc hudng dan dé co thé lap trinh
duogc cac ing dung cé két noi, truyén thong str dung mang ¢ mic Socket

4. Muc tiéu mon hoc:

4.1. Vé kién thuc:

Al. Trinh bay dugc cdc mo6 hinh 13p trinh mang;

A2. Hiéu duoc hiéu duoc vé b giao thire TCP/IP, UDP va dich vu DNS;
A3. Hiéu vé kién tric, dic tinh ctia Winsock;

A4. Hiéu vé MFC Socket, cach st dung 16p Csocket va CasyncSoket;
AS. Hiéu cac 16p quan trong trong NameSpace System.Net va System.Net.
4.2. V& ky ning

B1. Phan biét dugc cac mé hinh lap trinh mang;

B2. Nhan biét dugc bo giao thac TCP/IP, UDP va dich vu DNS;

B3. Lap trinh tng dung bang Winsock;

B4. Thuc hién dugc cach st dung 16p Csocket va CasyncSoket;

B5. X4y dung cac chuong trinh phia may chu va may khach su dung giao thac
TCP va UDP

4.3. V& ning luc tw chii va trach nhiém:

C1. Y thic dugc tim quan trong va y nghia thyc tién ctia Lap trinh mang trong lap trinh
cac ung dung c6 ket noi mang;

C2. Lam viéc ddc lap, lam viéc theo nhom;

C3. Tuan tha ndi quy, quy dinh noi lam viéc. C6 tinh can trong khi trién khai hé thong
Mang va an toan dién.

5. N¢i dung ciia mon hoc
5.1. Chwong trinh khung nghé Cong nghé théng tin (Ung dung phan mém)

Mi S6 Thei gian hoc tap (gio)

Tén mén hoc , 2 X
MH ©n mon o tin | Tong ‘ Trong do




chi | sb Thuc hanh/ .
Ly | thuctap/ | 0V
thuyét | baitap/ | em
A tra
thao luan
I Cac mon hoc chung 12 255 94 148 13
MHO1 | Chinh tri 2 30 15 13 2
MHO02 | Phap luat 1 15 9 5 1
MHO3 | Gido dyc thé chat 1 30 4 24 2
MHO04 | Gido duc qubc phong va an ninh 2 45 21 21 3
MHO5 | Tin hoc 2 45 15 29 1
MHO06 | Ngoai ngir 4 90 30 56 4
I Cac mon hgoc chuyén mon 64 | 1560 565 948 47
1.1 | Méon hoc co so 16 240 224 - 16
MHOQ7 | Tin hoc van phong 2 30 28 - 2
MHO8 | Bang tinh Excel 2 30 28 - 2
MHO09 | C4u tric may tinh 2 30 28 - 2
MH10 | Mang may tinh 2 30 28 - 2
MH11 | Lap trinh co ban 2 30 28 - 2
MH12 | Cau trac dir liéu va giai thuat 2 30 28 - 2
MH13 | Co so dir liéu 2 30 28 - 2
MH14 | Lip rap va bao tri may tinh 2 30 28 - 2
11.2 | Mén hoc chuyén mon 46 1290 313 948 29
MH15 | Ngoai ngltr ch.nganh CNTT 4 60 57 - 3
MH16 | Hé diéu hanh Windows Server 2 30 28 - 2
MH17 | Quan tri CSDL vd&i Access 1 3 45 43 - 2
MH18 | Quan tri CSDL v&i SQL Server 3 45 43 - 2
MH19 | Lap trinh Windows 1 (VB.NET) 3 45 43 - 2
MH20 | Thiét ké va quan tri website 3 45 43 - 2
MH21 | P hoa tng dung 2 30 28 - 2
MH22 | An toan va bao mat thong tin 2 30 28 - 2
MH23 | TH xay dung phan mém quan Iy 4 120 - 114 6
MH24 | TH thiét ké va quan tri website 4 120 - 114 6
MH25 | Thyc tap tot nghiép 16 | 720 - 720
11.3 | Mon hoc tw chon(chon 1 trong 2) 2 30 28 - 2
MH26 |Lap trinh Web 2 30 28 - 2
MH27 |Léap trinh mang 2 30 28 - 2
Téng cong 76 | 1815 | 659 1096 60
5.2. Chwong trinh chi tiét mén hec
. Thoi gian (gio)
S0 Tén chwong, muc \ ,
TT : Téng sb Ly Thl.rc_Ahanh, }hl Kidm
nghiém, thao




thuyét | luan, bai tip = tra
Chwong 1: Gi6i thiéu cac mo
L hinh 14p trinh mang 4 4 0 0
Chuwong 2. By giao thic Internet
2 (TCP/IP) 44 0 0
3 Chwong 3: Winsock 10 9 0 1
4  Chwong 4: MFC Socket 4 4 0 0
5 Chuwong 5: NET Socket 8 7 0 1
Cong 30 28 0 2

6. Piéu kién thuc hién mén hoc:
6.1. Phong hoc chuyén mén / nha xuéng:
- Phong hoc 1y thuyét, thuc hanh duoc trang bi hé théng dén da anh sang.
- Ban ghé cho sinh vién.
- Ban ghé gio vién, bang, phan.
6.2. Trang thiét bj may moc:
- May tinh, may chiéu
6.3. Hoc li¢u, dung cu, nguyén vat li¢u:
- Gido an, bai giang.
- Gi4o trinh ndi bd va cac tai liéu giang day khac ho trg bai giang.
6.4. Cac diéu kién khac: Khong
7. N¢i dung va phwong phap danh gia:
7.1. Noi dung:
- Kién thire: Danh gia tat ca noi dung da néu trong muc tiéu kién thic

- K§ ning: Panh gia tat ca noi dung da néu trong muc tiéu ky ning.

- Nang lyc tu chu va trach nhiém: Trong qua trinh hoc tap, nguoi hoc can:

+ Nghién ctru bai trude khi dén 1op.

+ Chuan bi day du tai liéu hoc tap.

+ Tham gia day di thoi lwgng mén hoc.

+ Nghiém tuc trong qué trinh hoc tap.
7.2. Phwong phap:

Nguoi hoc duge danh gia tich 1ty mon hoc nhu sau:
7.2.1. Cach danh gia




- Ap dung quy ché dao tao Cao dang hé chinh quy ban hanh kém theo Théng tu s6
04/2022/TT-BLDTBXH ngay 30 thang 3 nim 2022 cia Bo truong Bo Lao dong — Thuong

binh va Xa hoi.

- Quy ché T6 chire ddo tao trinh d6 trung cép, trinh d6 cao dang theo phuong thirc
tich lily mo-dun hodc tin chi ciia Nha trudng ban hanh kém theo Quyét dinh s 246/QP-
CDTMDL ngay 1 thang 6 nim 2022 ctia Hiéu trudong Trudng cao dang Thuong mai va Du
lich va hudng dan cuy thé theo timg mon hoc/mo-dun trong chuwong trinh dao tao.

Piém danh gia

Trong s6

+ Piém kiém tra thuong xuyén (Hé sb 1)

— , : 40%
+ biém kiém tra dinh ky (H¢ so 2)
+ Piém thi két thiic mon hoc 60%
7.2.2. Phuong phap danh gia
Phwong phap Phwong Hinh thirc Chuin dau ra S6 Thoi diém
danh gia phap kiém tra danh gia bai | kiém tra
to chic
o o Al, A2,
Thudng xuyén Tiaﬁﬂ%‘fnm Tia%rr‘%;m B1, B, 1 | Sau8gio.
- - C1, C2
Al, A2, A3, A4,
7 - 4 - A5
Pinh ky Tﬁ;‘%fﬂm Tia%%;m B1,B2,B3,B4, | 2 | Saul5gio
v v v . B5
C1, C2
Al, A2, A3, A4,
, _ , _ A5
Két thic méon hoe | 17a¢ Nahiem | Trac nghiem | 5y 5o g3 ga | 1 | sau30 gio
+ Tu luan + Tu luan BS
C1, C2, C3,

7.2.3. Cach tinh diém

- Diém dénh gia thanh phan va diém thi két thic mon hoc duoc chdm theo thang
dieém 10 (tr 0 dén 10), lam tron dén mot chir so6 thap phan.

- Piém mon hoc 14 tong diém cua tat ca diém danh gia thanh phan cua mén hoc
nhan vai trong so tuwong ing. Diém mon hoc theo thang diém 10 1am tron dén mat chir s6

thap phan.

8. Hwéng din thuc hién mon hoc

8.1. Pham vi, doi twgng 4p dung: Mon hoc duoc sir dung dé giang day cho nghé nghé
Coéng nghé thong tin - Ung dung phan mém. Tong thoi gian thuc hién moén hoc 1a: 30 gio,
gido vién giang cac gio ly thuyeét.
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8.2. Phwong phap giang day, hoc tip mon hoc
8.2.1. Poi véi ngudi day:

* Ly thuyét: Ap dung phuong phap day hoc tich cuc bao gdm: thuyét trinh ngin,
néu van d¢, hudng dan doc tai liéu, bai tap tinh huong, cau hoi thao luan....

* Bai tAp: Phan chia nhom nho thyuc hién bai tap theo ndi dung dé ra.

* Hwéng dan tw hoc theo nhém: Nhom trudng phan cong cac thanh vién trong
nhom tim hiéu, nghién ctru theo yéu cau ndi dung trong bai hoc, ca nhém thao luan, trinh
bay ndi dung, ghi chép va viét bao cdo nhom.

8.2.2. Poi véi ngudi hoc:

- Nghién ctru ky bai hoc tai nha trude khi dén 16p. Cac tai liéu tham khao s& dugc

cung cap nguon trude khi ngudi hoc vao hoc mon hoc ndy (trang web, thu vién, tai liéu...)

- Tham dy t6i thiéu 80% cac budi giang 1y thuyét. Neu ngudi hoc vang >20% sb tiét
ly thuyét phai hoc lai mon hoc maéi dugc tham du ki thi 1an sau.

- Tu hoc va thao luan nhém: 1a mot phuong phap hoc tap két hop gitta 1am viéc theo
nhém va 1am viéc ca nhan. Mot nhoém gém 8-10 nguoi hoc s& duoc cung cap chu dé thao
luan trudc khi hoc 1y thuyét, thie hanh. Mdi ngudi hoc sé chiu trach nhiém vé 1 hoic mot
s6 noi dung trong chi @& ma nhom da phan cong dé phat trién va hoan thién tét nhat toan
bo chi dé thao luan ciia nhom.

- Tham duy du cac bai kiém tra thuong xuyén, dinh ky.
- Tham du thi két thuc mén hoc.
- Chu dong t6 chte thyc hién gio tu hoc.

9. Tai liéu tham khao:

(1) Ha Manh Dao (2010), Gio trinh Lap trinh mang, Hoc vién Céng nghé Buu chinh Vién
thong

(2) Nguyér) Huy Hiéu — Mai Vian Tam (2019), Gido trinh Lap trinh mang, Trudong Dai
hoc Tay Bac
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CHUONG 1. GIOI THIEU CAC MO HINH LAP TRINH MANG

< GIOI THIEU CHUONG 1

Chuong 1 12 phan 1y thuyét cac kién thtrc tong quan vé cac mo hinh 1ap trinh.
< MUC TIEU CHUONG 1

Sau khi hoc xong phan nay, ngudi hoc ¢6 kha ning:

>

Vé kién thic:

Trinh bay dugc dinh nghia 1ap trinh mang;

Hiéu duoc ung dung cua lap trinh mang;

Hiéu duoc vé giao thuc IP;

Vé ky ning:

Phan biét cac ngon ngir lap trinh mang;

Nhan biét cac thu vién va méi trudng hd tro 1ap trinh mang;
Nhan biét dugc giao thic IP;

Vé ning luc tw chii va trach nhigm:

Rén luyén tinh chinh xac, sang tao, linh hoat;

Y thire duwoc tim quan trong va y nghia thyc tién cac kién thirc tong quan vé cac mod

hinh 1ap trinh mang trong lap trinh cac tng dung mang may tinh;

Tich cuc, chi dong va hop tac trong hoc tap. Thé hién su nhiét tinh, trach nhiém,

tac phong nhanh nhen trong cong viéc;
< PHUONG PHAP GIANG DAY VA HQC TAP CHUONG 1

Déi véi ngudi day: str dung phuong phap giang giang day tich cuc (din giang, van
dap); yéu cau nguoi hoc thuc hién tra 161 cau hoi va bai tap Chuong 1 (ca nhan hoac
nhém).

Doi Vi ngudi hoc: chu dong doc trude gido trinh (Chuong 1) trudc budi hoc; hoan
thanh day du bai tap Chuong 1 theo ca nhan hodc nhom va nop lai cho nguoi day
dung thoi gian quy dinh.

PIEU KIEN THUC HIEN CHUONG 1

Phong hoc chuyén mén héa/nha xwong:

- Phong hoc 1y thuyét, thuc hanh duoc trang bi hé thong dén du anh sang.
- Ban ghé cho sinh vién.

- Ban ghé gi4o vién, bang, phan.

Trang thiét bi mdy méc:

- May tinh, may chiéu

Hoc liéu, dung cu, nguyén vit liéu:

- Gido an, bai giang.
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- Gido trinh ndi bd va céc tai liéu giang day khac ho trg bai giang

Cic diéu Kién khdc: Khong co

KIEM TRA VA PANH GIA CHUONG 1

Noi dung:

Kién thuc: Kiém tra va danh gia tit ca noi dung da néu trong muc tiéu kién thuc
K§ nang: Panh gia tat ca ndi dung da néu trong myc tiéu ki ning.

Ning lyc ty chu va trach nhiém: Trong qua trinh hoc tap, ngudi hoc can:
+ Nghién ciru bai trude khi dén 16p

+ Chuan bi day du tai liéu hoc tap.

+ Tham gia day di thoi lwgng mén hoc.

+ Nghiém tic trong qué trinh hoc tap.

Phuwong phap:

Diém kiém tra thuong xuyén: Khong cd

Kiém tra dinh ky: Khong c6
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NOI DUNG CHUONG 1
1.1 Téng quan vé lap trinh mang

1.1.1 Khai niém

Lap trinh mang 14 c4c k¥ thuat lap trinh nham x4y dung nhitng tng dung, phan mém
khai thac hi¢u qua tai nguyén mang may tinh.

Mang may tinh dang ngay maot phat trién, tng dung cua mang dem lai 12 khong thé
pht nhan. Gido trinh nay s& dé cap dén mot vai phuong phap xay dung cac tng dung
tan dung duoc ha ting mang sén co.

1.1.2 Ngon ngir 1ap trinh

Hau hét cac ngdn ngit 1ap trinh déu co thé sir dung dé lap trinh mang, tuy nhién viéc
lap trinh mang con phu thudc v{o c|c thu vién v{ méi trudng 1ap trinh co hd trg hay
khong. Co thé liét ké cac ngon ngit lap trinh c6 thé sir dung dé lap trinh mang nhu
sau.

= C/C++: Ngbn ngit 1ap trinh rit manh va pho bién, ding dé viét moi loai tng
dung trong d6 c¢6 tng dung mang.

= Java: Ngon ngit lap trinh kha thong dung va hd tro trén nhiéu méi truong,
trong d6 c6 thé viét tng dung chay trén dién thoai di dong.

= C#: Ngon ngit 1ap trinh cling rat manh va dé str dung, chi hd tro trén ho hé diéu
hanh Windows cua Microsoft.

= Python, Perl, Php...: C|c ngdn ngit thong dich, st dung dé viét nhanh céc tién
ich nhé mot cch nhanh chong, trong d6 c6 thé sir dung dé viét (tng dung mang.

Hoc phan nay sé trinh b {y phuong ph|p 1ap trinh mang dya trén hai ngon ngir: C/C++
va C#.
1.1.3 Thw vién hé tro

Viéc lap trinh mang phu thudc rat nhidu vao clc thu vién hd trg dén tir hé théng. Tuy
thudc vao nén tang phat trién wng dung ma c6 thé sir dung c|c thu vién khac nhau. Co
thé liét ké mot vai thu vién hd tro lap trinh mang nhu sau:

=  Winsock: Thu vién lién két dong cua Microsoft, dwgc phan phdi cung hé diéu
hanh Windows. Winsock cung cap kha nhiéu API dé phét trién (ng dung
mang. Winsock c6 thé sir dung cung bat ky ngén ngi 1ap trinh ndo, nhung bd
d6i C/C++ va Winsock dem lai hiéu ning cao nhat, nhung twong ddi kho sir
dung.

= Thu vién System.Net trong .NET framework: Thu vién cung cap rat nhiéu
API d& str dung dé xdy dung ting dung mang. Dé str dung thu vién nay, nguoi
ta thudong dung C#. Viéc phat trién ung dung mang nho thu vién nay kha dé
dang.

= Thu vién MFC Socket: Thu vién di ciing b phat trién Visual Studio C++. B}y
1a thu vién ciing kh| dé sir dung.
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= C|c thu vién trong Java Runtime, PHP,....

Giao trinh nay s€ trinh bay cach st dung ba thu vién Winsock, System.Net va MFC
Socket.

1.2 Giao thac Internet

Giao thic Internet (IP — Internet Protocol) 1a giao thirc mang thong dung nhat trén
thé giGi. Thanh cong cua Internet phan 16n 1a nhd vao IPV4. IP duoc cai dat rong rai
trén hau hét cac hé diéu hanh, trong cac mang ndi b, cac mang dién rong va Internet.
Sy bung nd vé s6 lugng may tinh ca nhan din dén IPv4 cang tré nén han ché, d6 1a
tién dé cho viéc phat trién giao thirc mang maéi: IPv6. Ching ta s& nhac lai kién thirc
co ban vé Internet trong chuong 2.
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R/
0‘0

CHUONG 2. BQ GIAO THUC INTERNET (TCP/IP)
GIOI THIEU CHUONG 2

Chuong 2 12 phan 1y thuyét cac kién thirc tong quan vé bo giao thuc Internet (TCP/IP).

R/
0‘0

MUC TIEU CHUONG 2

Sau khi hoc xong phan nay, ngudi hoc ¢6 kha ning:

>

Vé kién thaic:

Trinh bay dugc vé bo giao thicc TCP/IP;

Hiéu duoc vé dia chi IPv4 va dia chi IPv6;
Hiéu duoc giao thirc TCP va UDP;

Hiéu duoc vé dich vu DNS;

Vé ky ning:

Phan biét duoc vé dia chi IPv4 va dia chi IPv6;
Nhan biét dugc giao thire TCP va UDP;

Nhan biét duoc vé dich vu DNS;

Vé néng luc tw chii va trdch nhiém:

Rén luyén tinh chinh xac, sang tao, linh hoat;
Y thirc dugc tam quan trong va ¥ nghia thuc tién cac kién thirc tong quan vé bo giao

thac Internet (TCP/IP) trong lap trinh cac ttng dung mang may tinh;

Tich cuc, chu dong va hop tac trong hoc tap. Thé hién su nhiét tinh, trach nhiém,

tac phong nhanh nhen trong cong vi¢c;

R/
0’0

PHUONG PHAP GIANG DAY VA HQC TAP CHUONG 2

Déi véi ngudi day: str dung phuong phap giang giang day tich cuc (dién giang, van
dap); yéu cau nguoi hoc thuc hién tra 161 cau hoi va bai tdp Chuong 2 (ca nhan hoac
nhém).

Déi v6i ngudi hoc: cha dong doc trude gido trinh (Chuong 2) trudc budi hoc; hoan
thanh day du bai tap Chuong 2 theo ca nhan hodac nhom va ngp lai cho nguoi day
dung thoi gian quy dinh.

PIEU KIEN THUC HIEN CHUONG 2

Phong hoc chuyén mon hoa/nha xwong:

- Phong hoc 1y thuyét, thuc hanh duoc trang bi hé théng dén du anh sang.
- Ban ghé cho sinh vién.

- Ban ghé gi4o vién, bang, phan.

Trang thiét bi mdy méc:

- May tinh, may chiéu

Hoc ligu, dung cu, nguyén vat ligu:
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- Gido an, bai giang.

- Gido trinh noi bo va cac tai liéu giang day khac ho tro bai giang

Cic diéu Kién khdc: Khong co

KIEM TRA VA PANH GIA CHUONG 2

Noi dung:

Kién thuc: Kiém tra va danh gia tit ca noi dung da néu trong muc tiéu kién thuc
K§ nang: Panh gia tat ca ndi dung da néu trong myc tiéu ki ning.

Ning lyc tw chu va trach nhiém: Trong qua trinh hoc tap, ngudi hoc can:
+ Nghién ciru bai trude khi dén 16p

+ Chuan bi day du tai liéu hoc tap.

+ Tham gia day du thoi luong mén hoc.

+ Nghiém tic trong qué trinh hoc tap.

Phwong phap:

Diém kiém tra thuong xuyén: Khong co

Kiém tra dinh ky: Khong c6
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NOI DUNG CHUONG 2

2.1 Gigi thiéu

Bo giao thic TCP/IP, ngan gon 1a TCP/IP (tiéng Anh: Internet protocol suite hoac IP
suite hoac TCP/IP protocol suite - bd giao thic lién mang), 1a mot bd cac giao thirc
truyén thong cai dit tang giao thirc ma Internet va hau hét cac mang may tinh thuong
mai dang chay trén d6. B0 giao thirc nay dugc dat tén theo hai giao thirc chinh cua nd
1a TCP (Giao thirc Biéu khién Giao van) va IP (Giao thirc Lién mang). Ching ciing
12 hai giao thirc du tién duoc dinh nghia.

A picion o IR
VT
= i 1
ST
- —

Hinh 1. Cdc tang giao thizc TCP/IP

TCP/IP 1a mdt thé hién thyc té ciia mo hinh OSI. M6 hinh OSI nguyén ban chia thanh
7 tang giao thuc, tuy nhién TCP/IP hién thuc va don gian hoa di chi con 4 tang.

Tang tng dung (Application Layer): Bao gom céc giao thirc dong goi dir liu
tir tng dung, nguoi dung rdi truyén xudng tang thap hon. Céc giao thic c6
thé ké dén & tang nay 1a: HTTP, FTP, Telnet, DNS, SSH, SMTP, POP3,.

Tang giao van (Transport Layer): Nhan dix li¢u tir tng dung tang trén va thong
qua tang dudi, truyén dit liéu ti tng dung & may tinh dich. Tang nay cung cap
dich vu truyén dit liéu giita tng dung - tng dung. Cac giao thirc & ting nay:
TCP, UDP, ICMP.

Tang lién mang (Network Layer): Dinh tuyén va truyén géi tin lién mang. Tang
nay cung cap dich vu truyén dix liéu 1a cac goi tin gitta cac nit mang trong
cung mdt mang hodc lién mang. Cac giao thuc & tﬁng nay: [Pv4, IPv6,...
Tang lién két (Network Acess Layer, Datalink Layer): Truyén di liéu giira
cac nit mang trén cung mot nhanh mang. Tang nay lam viéc truc tiép vai thiét
bi chiu trach nhiém chuyén dbi cac bit sang mot dang tin hiéu vat 1y khac (anh
sang, dién, dién tu...)
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Dit liéu ctia ngudi dung s& 1an luot di qua cac tang trong mo hinh, & mdi tang, di liéu
s& duoc thém phan header dé diéu khién va chuyén xudng tang thiap hop. Bén nhén
s& lan luot boc tach cac header tir tAng thap va chuyén Ién ting cao, cho dén nguoi
dung. Hinh duéi day minh hoa qua trinh dong goi dir liéu ctia mét (tng dung st dung
giao thic UDP.

Data Application layer
UDP | UDP Transport layer
header| data (Segment)
hefc)ler IP data Neg‘g):l‘lé%)ayer
E:Zg;i Frame data 1;_‘;’3;:: Dat& gﬁeiayer

Hinh 2: Dong goi dir lieu UDP
2.2 IPv4

Giao thuc Internet phién ban 4 (IPv4) 1a phién ban thi tu trong qué trinh phat trién
clia cac giao thire Internet (IP). Pay 1a phién ban dau tién cua IP duoc st dung rong
rii. IPv4 cung voi IPv6 (giao thuc Internet phién ban 6) 1a nong cdt cua giao tiép
internet. Hién tai, IPv4 van 1a giao thic duoc trién khai rong rai nhat trong bo giao
thirc cua 16p internet. Cac giao thirc IP chay ¢ tang lién mang.

Giao thtc nay duoc cong bd boi IETF trong phién ban RFC 791 (thang 9 nim 1981),
thay thé cho phién ban RFC 760 (cong bd vao thang giéng nam 1980). Giao thirc nay
cling duoc chuan héa boi bd qudc phong My trong phién ban MIL-STD-1777.

IPv4 1a giao thirc huéng dit liéu, duoc sir dung cho hé théng chuyén mach géi (twong
tu nhu chuan mang Ethernet). Pay 1a giao thuc truyén dir liéu hoat dong dua trén
nguyén tic tot nhat c6 thé, trong d6, n6 khong quan tam dén thir tu truyén géi tin ciing
nhu khong dam bao goi tin sé& dén dich hay viéc giy ra tinh trang lap goi tin & dich
dén. Viéc xir ly van dé nay danh cho tang trén cua bo giao thirc TCP/IP. Tuy nhién,
IPv4 ¢ co ché dam bao tinh toan ven dit lidu thong qua sir dung trudng checksum.
2.2.1 Piachi IPv4

IPv4 sir dung 32 bits dé danh dia chi, theo d6, s dia chi téi da c6 thé sir dung la
4,294,967,296 (232). Tuy nhién, do mot sb duoc st dung cho cac muc dich khac nhu:
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cAp cho mang c4 nhan (x4p xi 18 triéu dia chi), hoic sir dung lam dia chi quang ba
(x4p xi 16 triéu), nén sb lugng dia chi thuc té ¢ thé sir dung cho mang Internet cong
cong bi giam xudng. Vai sy phat trién khong ngiing cia mang Internet, nguy co thiéu
hut dia chi da duoc du bao, tuy nhién, nho cong nghé NAT (Network Address
Translation - Chuyén dich dia chi mang) tao nén hai ving mang riéng biét: Mang
riéng va Mang cong cong, dia chi mang st dung & mang riéng co thé dung lai & mang
cong cong ma khong hé bi xung dot, qua d6 tri hodn dugc van dé thiéu hut dia chi.

Dia chi IPv4 dugc chia lam 4 nhém, mdi nhém 8 bit (octet) va dugc biéu dién dudi
dang thap phan hoac thap luc phan . Thi du:

Dang biéu dién Gia tri

Nhi phan 11000000.10101000.00000000.00000001
Thap phan 192.168.0.1

Thap luc phan O0XCOAS80001

2.2.2 Cac lop dia chi
Dai dia chi IPv4 dugc chia thanh cac l6p dia chi con. C6 5 16p 16n A,B,C,D,E.

Lép MSB Pia chi dau Pia chi cudi
A | 0xxx 0.0.0.0 127.255.255.255
10xx 128.0.0.0 | 191.255.255.255

C 110x/192.0.0.0 223.255.255.255
D 1110224.0.0.0 239.255.255.255
E 1111 /240.0.0.0 255.255.255.255

Dia chi 16p A,B,C duoc st dung dé trao dbi thong tin thong thudng, dia chi I6p D st
dung trong Multicast va 16p E chua duoc sir dung va dé danh riéng sau nay.

2.2.3 Mat na mang

Dia chi IPv4 dugc chia lam hai phan: phan mang va phan host. Cac bd dinh tuyén s&
st dung phan mang dé chuyén tiép goi tin téi mang dich. Thi du

Network Host
192.168.0. 1
11000000.10101000.00000000. | 00000001

Bang :Phdn mang va phan host
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M3t na mang duoc sir dung dé danh dau phan mang va phan host. C6 ba cach biéu
dién mat na mang:
= Biéu dién dudi dang /n, trong dé n 1a s bit danh cho phan mang Thi
du: 192.168.0.1/24.
= Biéu dién dudi dang nhi phan: dung 32 bit dé danh dau, trong d6 cac bit danh
cho phan mang 14 1, cac bit danh cho phan host 14 0.
Thi du: 11111111.112111111.11111111.00000000
hay 255.255.255.0
= Biéu dién dudi dang Hexa: dung sb hexa dé biéu dién, twong ty nhu dang nhi
phan. Cach nay it duoc st dung.
Thi du: OXFFFFFFOO0
Vé6i mdi mang ¢o n bit danh cho phan mang, thi s& c6 32-n bit danh cho phan host.
Phan phdi dia chi trong mang d6 nhu sau
= 01 dia chi mang (céc bit phan host bang 0).
= 01 dia chi quang ba (cac bit phan host bang 1).
= 2N _ 2 dja chi con lai c6 thé gan cho cac may tram.
Thi du vo1i dia chi 192.168.0.1/24:

= Piachi mang: 192.168.0.0
» Piachiquangba: 192.168.0.255
» Dia chi host: 192.168.0.1 — 192.168.0.254

2.2.4 Cac dai dia chi dac biét

Cac dai dia chi dac biét, khong duoc st dung trén Internet

Dia chi Dién giai
10.0.0.0/8 Mang riéng
127.0.0.0/8 bia chi loopback

172.16.0.0/12 Mang riéng
192.168.0.0/16 Mang riéng
224.0.0.0/4 Multicast
240.0.0.0/4 Du trix

Trong khoang 4 ti dia chi co thé sir dung cta IPv4, ngudi ta danh riéng ra ba dai dia
chi dé sir dung trong cac mang noi bo, cac dia chi noi bo sé chi sir dung dé trao doi
thong tin ndi bd trong mang, va khong cd y nghia trén Internet. Bé két ndi mang noi
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b6 voi Internet, ngudi ta dung thiét bi goi 14 NAT, NAT s& chuyén dbi dia chi noi bo
sang mot dia chi toan cuc dai dién cho ca mang, di ra ngoai Internet.

Tén Dai dia chi S6 luong diachi M6 ta mang Viét gon

‘. 10.0.0.0— Mot dai tron
Eltwol 24- 10.255.255.255 16,777,216 ven thuoc 16p A 10.0.0.0/8

. 172.16.0.0— 5 )
Khéi 20- 17231255055 1,048,576 I,:;hé’ Pwrmang 12, 16.0.0/12
bit

L 192.168.0.0— T6 hop tir mang
E?ol 16- 192.168.255.255 65,536 16p C 292.168.0.0/1
2.3 IPv6

Giao thuc IPv6 1a phién ban tiép theo cua IP, duoc thiét ké dya trén thanh cong IPv4,
phién ban van con dugc sir dung rong rai hién nay. IPv6 13 giao thuc trong tang lién
mang trong mang chuyén mach goéi TCP/IP. Bong luc chinh dé thiic day sy ra doi cua
IPv6 1a do can kiét tai nguyén dia chi IPv4. IPv6 duoc gidi thiéu nam 1998 boi IETF
(Internet Engineering Task Force). Gi4o trinh nay s& chi dé cap dén IPv4.

24 TCP

Transmission Control Protocol — TCP 1a mét giao thte 151 chay & tang giao van, cung
cap cac dich vu truyén di liéu theo dong, tin cdy va duoc st dung bai hau hét cac
ung dung hi¢n nay. TCP chay bén trén IP va chay bén dudi tng dung. Viéc lap trinh
mang s& cha yéu sir dung giao thtrc nay dé truyén dix liéu.

Giao thic IP cung cip co ché truyén dir lidu 1a cac goi tin giita cac may voi nhau,
nhung khong c6 sy dam bao vé trat tu, mat mat thong tin. Trai lai, TCP cung cap dich
vu truyén dit lidu chinh xac, theo dong, va ding trat tu giita cac ung dung trén cac
may khac nhau. Ngoai ra TCP con kiém soat tc do truyén, chéng nghén mang. ..

TCP thyc hién chia dir liéu tir ting tng dung thanh cac doan, mdi doan kich thudc
thudng khong vuot qua kich thudc cua goi tin IP. TCP thém cac thong tin diéu khién
vao phan dau doan va chuyén xudng tang duéi dé gui di. Di liéu cua cac tng dung
trén cung mdt may tinh dugc phan biét thong qua truong Port (16 bit) trong header
cua TCP. Néu not tng dung mudn nhan théng tin tir mang, né s& dang ky mot cong
véi hé diéu hanh, va TCP s& chuyén dit liéu téi tng dung do.

TCP Header

Bit
0l1/23456/7/8l9l1 |1 2 2
oL 1 1 7

o w
= W

1111111111111 \2|2|2\2(2|22|2|2|2
0/1/2|314/5/6|7(8/9/0(1(2|3]4|5|6|7|8|9
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SRR

0 Source port Destination port
32 Sequence number
64 Acknowledgment number
CHU AP/ R|S|F
96 | D2 |Reser [WQR|C[S|S|Y|I Window Size
@ lved |RIEGKHT/NN
off
set
128 Checksum Urgent pointer
160 Options (if Data Offset > 5)

Hinh : TCP header

Co rat nhiéu dich vu ¢ tang tng dung sir dung TCP, thi du dich vu web chay ¢ cong
80, FTP ¢ cong 21, SMTP cong 25, POP3 cong 110, IMAP cong 143...

2.5 UDP

UDP — User Datagram Protocol, ciling la mot giao thac 161 trong bo TCP/IP. UDP
cung cap co ché truyén dit liéu giira cac (ng dung trén cac may khac nhau. UDP thyc
hién chia nho dong dir liéu ¢ tang tng dung thanh cac don vi goi la datagram va
chuyén xubng tang mang. Tuy nhién giéng véi IP, UDP khong dam bao thr tu cia
cac datagram, ciing nhu co ché phat hién sy mat mat 15i hoic trang datagram. Du vay
UDP hoat dong twong d6i nhanh va hiéu qua vai nhitng thong diép ngan va yéu cau
khit khe vé mat thoi gian.

UDP thich hop véi nhitng ang dung can tinh thoi gian thuc cao, ¢ thé sai sot nhu
thoai, video...

UDP ciing sir dung mot sb 16 bit trong header goi 1 cong dé phan biét giira cac (g
dung. Cau trac UDP header don gian hon TCP nhiéu.

+ Bits0-15 16-31
0 |Source Port Destination Port

32 Length Checksum

64 Data

Hinh : UDP header
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M6t vai dich vu chay trén UDP: Phén giai tén mién (DNS:53),RSTP,MMS...

2.6 Hé thong phan giai tén mién

Trén Internet, moi may tinh mudn trao d6i dit liéu v6i nhau déu phai biét dia chi IP.
Vé6i nguoi dung, viéc nhd 32 bit dia chi IPv4 hoic 128 bit dia chi IPv6 13 rat kho khin
do vay ngudi ta xay dung hé thdng phan cip, dit tén cho cac may tinh trén mang dé
dé nhd: hé théng phan giai tén mién (Domain Name System).

ROOT ()) I

. v

.com J Viethamnet J
I vnexpress I
WwWwW I
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Hinh 3: Phdn cdp hé thang phdn gidi tén mién
Tén mién duoc phan cip va quan 1y bai INTERNIC. Céap cao nhat 1a root, sau ngay
sau d6 13 tén mién cap 1, cap 2, cap 3...

Cap Cap4 Cip3 Cap2 Cipl

Tén mién www. hut. edu. vn

Trén Internet s& c6 cac may chu riéng, chuyén thuc hién chirc ning phan giai tén mién
sang dia chi IP va nguoc lai. Thong thuong to chire dwoc cip mot tén mién cap 1 sé
duy tri co s& dit liéu tén mién cap 2 truc tiép, t6 chuc cap 2 lai duy tri tén mién cap 3
truc tiép. ..

M6t may tinh mudn truy van dia chi IP cta tén mién ndo d6 s& hoi truc tiép may chu
phan giai tén mién ma nd nam trong, may chii nay néu khéng tra 161 dugc s& hoi dén
may chu Cap cao hon, cip cao hon khong tra 101 duoc lai hoi 1én cap cao nita. ..

Dich vy phan giai tén mién chay trén giao thic UDP, cong 53.
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CHUONG 3. WINSOCK

< GIOI THIEU CHUONG 3

Chuong 3 12 phan 1y thuyét cac kién thic tong quan vé Winsock.
< MUC TIEU CHUONG 3

Sau khi hoc xong phan nay, ngudi hoc ¢6 kha ning:

>

Vé kién thiic:

Trinh bay dugc vé kién trac WinSock;

Hiéu duoc Vvé dic tinh ctia WinSock;

Hiéu duoc cach thirc lap trinh tng dung bang WinSock;
Vé ky ning:

Nhan biét dugc vé kién trac WinSock;

Nhan biét dugc vé dic tinh cua WinSock;

Lap trinh ttng dung bang WinSock

Vé ning luc tw chii va trach nhigm:

Rén luyén tinh chinh xac, sang tao, linh hoat;

Y thirc dugc tim quan trong va y nghia thyc tién cac kién thic vé Winsock trong

lap trinh cac ng dung mang may tinh;

Tich cuc, chi dong va hop tac trong hoc tap. Thé hién su nhiét tinh, trach nhiém,

tac phong nhanh nhen trong cong viéc;

R/
0’0

PHUONG PHAP GIANG DAY VA HQC TAP CHUONG 3

Déi véi ngudi day: str dung phuong phap giang giang day tich cuc (din giang, van
dap); yéu cau nguoi hoc thuc hién tra 161 cau hoi va bai tap Chuong 3 (ca nhan hoac
nhom).

Poi V&i ngudi hoc: chu dong doc trude gido trinh (Chuong 3) trudc budi hoc; hoan
thanh day du bai tap Chuong 3 theo ca nhan hoac nhom va ndp lai cho nguoi day
dung thoi gian quy dinh.

PIEU KIEN THUC HIEN CHUONG 3

Phong hoc chuyén mén héa/nha xwong:

- Phong hoc 1y thuyét, thuc hanh duoc trang bi hé théng dén du anh sang.
- Ban ghé cho sinh vién.

- Ban ghé gi4o vién, bang, phan.

Trang thiét bi mdy méc:

- May tinh, may chiéu

Hoc ligu, dung cu, nguyén vat ligu:

- Gido an, bai giang.
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- Gido trinh ndi bd va céc tai liéu giang day khac ho trg bai giang

Cic diéu Kién khdc: Khong co

KIEM TRA VA DANH GIA CHUONG 3

Noi dung:

Kién thuc: Kiém tra va danh gia tit ca noi dung da néu trong muc tiéu kién thuc
K§ nang: Panh gia tat ca ndi dung da néu trong myc tiéu ki ning.

Ning lyc ty chu va trach nhiém: Trong qua trinh hoc tap, ngudi hoc can:
+ Nghién ciru bai trude khi dén 16p

+ Chuan bi day du tai liéu hoc tap.

+ Tham gia day di thoi lwgng mén hoc.

+ Nghiém tic trong qué trinh hoc tap.

Phuwong phap:

Diém kiém tra thuong xuyén: Khong cd

Kiém tra dinh ky: 01 bai (Trac nghiém + Tu luan)
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NOI DUNG CHUONG 3

3.1 Kién triic

Winsock 14 bd thu vién lién két dong di kém véi ho hé diéu hanh Windows cua
Microsoft. Winsock cung cip cac API dé nha phat trién c6 thé xay dung cac @ng dung
mang don gian, hiéu ning cao. Winsock cé vai phién ban, bit dau tir phién ban 1.0
duge dua ra nam 1992, cho dén nay la Winsock 2 duogc tich hgp vao tat ca cac hé diéu
hanh méi cua Microsoft. Kién traic Winsock gdm nhiéu tang, nhung tan trén cung,
giao tiép tryc tiép vai ung dung 1a thu vién WS2_32.DLL.

Application
v

Winsock 2 DLL (WS2_32.DLL)

v

Layered/Base Provider

RS\/P Prixy Prerfri o

Winsock Kernel Mode Driver (AFD.SYS)

v

Transport Protocols

Hinh 4: Kién triic Winsock

Ung dung sir dung Winsock bang cach lién két va triéu goi cac ham trong thu
vién WS2_32.DLL. Thu vién thuc hién kiém tra tinh hop Ié caa cac tham s, xac dinh
giao thuc ting dudi thich hop va chuyén 1oi goi xuéng thu vién giao thic bén
duégi(Provider). Co thé co nhiéu provider, winsock s& lua chon provider thich hop.
Céc provider cung cap cac giao thirc tang mang khac nhau nhu TCP/IP, IPX/SPX,
AppleTalk, NetBIOS...

Céc provider sau khi nhan dit liéu tir tang trén, xir 1y va chuyén tiép xudng tang
duéi, d6 1a driver & chay & muc kernel cua hé diéu hanh (AFD.SYS). Driver nay chiu
trach nhiém quan 1y két néi, bd dém van cac tai nguyén lién quan dén socket, dong
thoi giao tiép vai driver & muac thap hon, driver diéu khién thiét bi phan cang.

O muc thap nhat 14 cac Transport Protocols, hay con goi 1a cac driver diéu khién
thiét bi. Cac driver nay giao tiép voi tang trén (AFD.SYS) thong quaTDI (Transport
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Driver Interface). TDI 1a giao dién chung cua Microsoft, nham cung cip mét giao
tiép trong suét, khong phu thude vao thiét bi. Cac hing phat trién phan ciing chi viéc
xay dung trinh diéu khién caa minh tuan theo TDI, va né s& phdi hop nhip nhang voi
ha ting mang bén trén. Thiét ké nay giai phong Microsoft khoi viéc xdy dung nhiing
driver cu thé va dam bao tinh twong thich cho hé diéu hanh.

Viéc lap trinh tng dung mang dua trén Winsock s& chu yéu thao tac voi mot dbi
turgng co ban SOCKET. SOCKET triru tugng hoa tit ca cac loai giao thuc. Hai ¢ng
dung mudn trao doi dir liéu véi nhau , mdi bén phai tao mot socket, va dudng day a0
ndi gitra hai SOCKET s& 1a kénh truyén dit liéu. Tuong tuong mdi socket 1a mot cai
phich cam, hai thiét bi mudn truyén thong tin thi cin c6 mot day dan hai dau, mdi dau
1a mot phich cam cam vao hai thiét bi do.

3.2 Dic tinh

Winsock hd trg nhiéu giao thirc mang, thi du UDP, IP, TCP, IPX, Infared... Mdi giao
thirc ¢6 nhitng dic tinh riéng va viéc str dung SOCKET ciing khac nhau véi mdi giao
thuc.

3.2.1 Giao thirc hwéng thong diép

Giao thirc duoc goi 1a hudng thong diép (Message-Oriented) néu thong tin duoc
truyén di dudi dang mot thong diép riéng 16. Mot bén yéu cau dit liéu, né s& chi nhan
duoc mot thong diép dap tra tuong Gng Vi yéu cau da giri di. Thi du, mot may tinh
gui 3 thong diép, kich thudce lan luot 1a 32, 64, 128 byte. Bén nhan du cé nhan du ca
3 thong diép vao bo dém hé thong, nhung ung dung mudn lay thong diép ra, no phai
thuc hién ba 1an goi ham, va tht tw nhan dwoc mdi lan 1a 32 ,64,128 byte. Phuong
phéap nay bao toan bién cua cac thong di¢p.

Network Stack Network Stack \
= 32 bytes 128 bytes :

= =r ; ; = %’u

Win32 Platform 64 bytes 64 bytes Win32 Platform
* Y
128 bytes 32 bytes

b

O MNetwork: )

Hinh 5. Giao thuc huwong thong diép

Giao thirc huéng thong diép thich hop voi cac tng dung t6 chuc truyén dix liéu theo
c4u tric. Thi dy, game choi cd truc tuyén, mdi bén gui mot thong diép chira thong tin
vé nude di ctia minh hoic nhan thong diép vé nuée di cua dbi phuong.

3.2.2 Giao thirc hwéng dong

Giao thirc khong duy tri bién gitta cac thong diép duoc goi 1a giao thirc hudng dong.
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Bén giri va bén nhan truyén dit liéu theo dong, mot cach lién tuc ma khong quan tim
dén bién gitta cac 1an truyén. Thi dy, bén guri giri ba géi tin kich thuéc lan luot 1a
32,64,128 byte, nhung bén nhan nhan dugc mot géi tin kich thudc 224 byte 1a to hop
cua ba goi tin trén.

Metwork Stack Metwork Stack
= 32 bytes : =
= =™ = — |
= 7 =
Win3z2 Plattorm 64 bytes 224 bytes Win3z2 Platform
128 bytes
F 3

( ) Metwork: )

Hinh 6. Giao thuc huong dong

3.2.3. Giao thirc gia dong

Giao thirc gia dong 1a nhirng giao thirc ma bén guri chia dong dir liéu gui di

thanh cac goi (thong diép), bén nhan nhan cac gdi va ghép lai thanh mot dong. TCP
va UDP 1a hai giao thic gia dong rat théng dung hién nay.

3.2.4 Giao thirc huéng két noi va khong két noi

Winsock hd trg cac giao thirc hudng két ndi va khong két néi. Giao thirc huong két
ndi nghia 1a duong truyén duoc thanh lap giita hai bén truyén nhan trude khi dir liéu
thuc su duoc gui di, diéu nay dam bao c6 duong di gitra hai bén, va dam bao hai bén
cung & trang thai hoat dong, sin sang truyén dit liéu. Tuy nhién viéc thanh 1ap két ndi
giita hai bén sé& lam ting dang ké dir liéu phat sinh. Phan lén cac giao thire huéng két
ndi déu cung cip co ché kiém soat 16i, kiém soat trat tw goi tin va kiém soat mat mat,
du thira, do d6 tang thém tai nguyén tinh toan. Nguoc lai, giao thic khong két ndi
khong can thiét 1ap duong truyén, khong can dam bao bén nhan s& sin sang nhan,
nhan dung, nhan du dit liéu. Giao thuc khong két ndi ciing giéng nhu viéc gui thu.
Nguoi giri thu khong biét ngudi nhan ¢6 mong doi nhan thu, ciing nhu khi ndo nhan
dugc hay buu dién c6 thé chuyén duoc birc thu dén tay ngudi nhan hay khong.
Trong b giao thitc TCP/IP, TCP 1a giao thirc huéng két ndi con UDP 1a giao thirc
khong két ndi.

3.2.5 Tinh tin cay va duing trat tw

Nhirng dic tinh ¢6 1& quan trong nhat khi lra chon mét giao thirc d6 1a tinh tin cdy va
dung trat ty. Tinh tin cay trong mot giao thic thé hién & viéc né s& dam bao chinh
x4c ting byte dugc giri mdi bén, nhitng giao thiuc khong tin cay sé khong dam bao
tinh chat nay.
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Giao thirc dung trat tw dam bao chinh xac trat tu dir liéu gitta bén guri va bén nhan.
Byte nao guri trudc s€ dugc nhan trudce, byte gui sau s€ dugc nhan sau.

Giao thirc hudng két nbi thuong dam bao tinh tin cdy va trat tu cia dir liéu, tuy nhién
chi phi xtr 1y s& ting cao. Nguoc lai, giao thirc khong két ndi thuong khong dam bao
hai tinh chét nay, nhung bu lai téc d6 va tinh dap tmg duoc dam bao, nhirng loai (ng
dung thoi gian thue va chip nhan sai sot c6 thé sir dung giao thic loai nay.

3.2.6 Qua trinh dong két noi

Viéc thuc hién dong két ndi chi xay ra trong cac giao thire hudng két ndi. Trong
truong hop cia TCP, bén A mudn hiy phién truyén, bén A s& giri mot doan tin voi
co FIN, bén B nhan duoc cd FIN lién giri doan tin tra lai A véi ¢ ACK dé bao da
nhan dugc, ltic nay A s& khong thé gui tin, nhung van c¢6 thé nhan tin, cho dén khi B
gtri doan tin c6 c& FIN, khi d6 két néi da dugc déng hoan toan.

3.2.7 Quang ba dir liéu

Winsock ciing hd trg kha ning quang ba dir liéu cia cac giao thic. Vi co ché nay,
Mot may tram gtri thong diép toi tat cac céac may tram khac trén LAN, giao thirc khong
két ndi s& duoc sir dung dé truyén tin, han ché ciia phuong phap nay 1a mdi may tinh
trong mang s& mat thém chi phi xir 1y thong diép da mubn hay khéng mudn.

3.2.8 Multicast

Multicast 1a co ché giri dit liéu dén mot hoac nhiéu may trong mang (khong phai tat
ca) thong qua mot qua trinh goi 1a tham gia nhom multicast. Thi du, véi giao thuc IP,
cac may tinh mudn nhan di liéu s& tham gia vao mot nhom multicast, bo loc s& duoc
thuc hién trén phan ctng cia card diéu hgp mang dé chi xu 1y dir liéu lién quan dén
nhom multicast d6. Dir lidu sau d6 s& duoc diy nguoc 1én cac ting trén va chuyén
cho tng dung thich hop.

3.2.9 Chat lwong dich vu (QoS)

Chat lugng dich vu 1a co ché cho phép tng dung yéu cau mot bang thong danh riéng
dé st dung. Thi dy, dich vu truyén hinh thoi gian thuc, dé ung dung bén nhan nhan
duoc hinh anh o rang, lién tuc thi bén gui phai dap tng mot vai tiéu chi vé thoi gian
truyén va toc do truyén. QoS cho phép danh riéng mot phan bang thong trén mang
cho muc dich nay, do d6 dir liéu truyén di s& nhanh va dap ang kip viéc hién thi & bén
nhan.
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3.3 Lap trinh Winsock

Phan nay s& tap trung vao cac thao tac co ban lién quan dén Winsock va
TCP/IP, bao gom khi tao, xay dung TCP server, TCP client.. .

3.3.1 Moi truwong
MBoi truong can thiét dé xay dung tng dung mang winsock can 1a:
= H¢ diéu hanh: Cac hé diéu hanh Win32 cua Microsoft, bao gdm Windows
95/98/2000/Me/XP/2003/Vista/7. Giao trinh nay su dung hé diéu hanh
Windows XP.
= Ngon ngit 1ap trinh: Bat ky ngon ngit lap trinh ndo hd trg viéc goi thu vién lién
két dong déu co thé sir dung dé lap trinh. Gido trinh nay st dung ngbn ngi
C/C++.
= Thu vién: Winsock 2 bao gom thu vién lién két dong WS2_32.DLL, tép tiéu
dé WINSOCK2.H, tép thu vién WS2_32.LIB.
= Hudng dan: Thu vién truc tuyén MSDN
3.3.2 Khéi tao Winsock
Moi ng dung mudn st dung Winsock phai khai tao thu vién, Him WSAStartup s&
lam nhiém vu khaoi tao do.
int WSAStartup(
WORD wVersionRequested,

LPWSADATA IpWSAData
);

Trong d6 wVersionRequested 1a phién ban thu vién Winsock muén nap, BYTE thap
chtra s6 hiéu phién ban chinh, BYTE cao chira phan lé. Macro MAKEWORD(X,y)
st dung dé tao ra WORD can thiét, vai x 1a byte thip, y 1a byte cao. Nhu vay c6
thé truyén wVersionRequested gia tri MAKEWORD(2,2) dé khgi tao phién ban
Winsock 2.2.

Tham sb IpWSAData 1a con tré téi cdu trac WSAData, Winsock s& dién thong
tin vé phién ban vio trong cau tric nay.
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typedef struct WSAData
{
WORD wVersion;
WORD wHighVersion;
char szDescription[WSADESCRIPTION_LEN + 1];
char szSystemStatusfWSASYS_STATUS LEN +1];
unsigned short iMaxSockets;
unsigned short iMaxUdpDg;
char FAR * IpVendorinfo;
} WSADATA, * LPWSADATA,

Y nghia ctia cac trudng co thé tra trong thu vién MSDN. Cac phién ban Winsock
duoc cung cap kém véi hé diéu hanh nhu sau:

Nén tang Phién  ban
Winsock

Windows 95 1.1(2.2)
Windows 98 2.2

Windows Me 2.2

Windows NT 4.0 2.2

Windows 2000 2.2

Windows XP 2.2

Windows CE 1.1

Néu viéc khoi tao thanh cong, ham tra vé gi tri 0, con khong tra vé ma 13i. Viéc sir
dung phién ban thu vién cao hon phién ban hé diéu hanh hd trg s& dan dén 151 va
truong w\Version sé tra vé phién ban cao nhat hé diéu hanh d6 hd tro. Trong hau hét
cac truong hop, ngudi ta thudng khoi tao phién ban cao nhit ma hé diéu hanh d6 hd
tro. Dudi day l1a doan ma khai tao thu vién Winsock hoan chinh.

WSAData  wsaData,;

WORD wVersion = MAKEWORD(2,2);

33



if (WSAStartup(wVersion,&wsaData))

{
printf(“Version not supported”);

b
Khi ung dung da str dung xong Winsock, no co thé giai phong Winsock bang Iénh
WSACIeanup. Lénh nay s€ giai phong moi tai nguyén Winsock str dung, huy céac
lénh vao ra con dang dé. Nguyén mau ham nhu sau
int WSACIleanup(void);

Néu viéc giai phong thanh cong, ham tra vé 0, con khong thi 1a SOCKET ERROR.
Ung dung c6 thé lay chi tiét 15i bang ham WSAGetLastError().
Luu y: Hau hét cdc ham Winsock déu tra vé 0 cho mét thao tic thanh céng va
SOCKET ERROR cho thao tdc that bai. Pé biét chi tiét nguyén nhdn thdt bai, imng
dung c6 thé goi ham WSAGetLastError() ngay sau dé. Ham Sé tra vé md 16i cu thé
mé td nguyén nhén gay Ioi.
int WSAGetLastError (void);
3.3.3 X4c dinh dia chi
a) Xac dinh dia chi va cong may dich
Hai @ng dung mudn truyén dir liéu véi nhau, trude hét phai biét dia chi cia nhau,
Winsock cung cip mot cau tric dé ngudi 1ap trinh dién cac thong tin dia chi ddi tac
truéc khi thuc hién truyén nhan di liéu. Bé don gian, & day sé chi sir dung giao thirc
IPv4, IPV4 ciing 12 giao thirc thong dung nhat duoc str dung hién nay. Cau trac dia chi
cua Winsock c6 dang nhu sau:

struct sockaddr _in

{
short sin_family;
u_short sin_port;
struct in_addr sin_addr;
char sin_zero[8];

I

Trong do:

= sin_family s& 1a AF_INET, gia tri nay bao cho Winsock biét ing dung s& sir
dung ho dia chi IP.

= sin_port xac dinh cong cua giao thirc TCP (UDP) s& két ndi dén.

= sin_addr 1a cdu tric in_addr, thuc chat 1a s nguyén 4 byte chira dia chi IP
ciia may dich. Pia chi IP thuong duoc biéu dién dudi dang a.b.c.d, mdi byte
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trong sin_addr sé& twong rng v&i mot gia tri trong chudi dia chi IP.
= sin_zero khong c6 ¥ nghia ¢ ddy, muyc dich 1a 1am cho cu trac sockaddr in
cung kich thudc voi SOCKADDR.
Ham inet_addr s& hitu ich trong viéc chuyén d6i mot xau dia chi IP sang dang sé
nguyén 32-bit.
unsigned long inet_addr(
const char FAR *cp

)i

Trong d6 cp 1a xau ky tu chua dia chi IP dang thap phan, dau ra 1a s6 nguyén 32-
bit du6i dang dau to (big-endian).

Ham inet_ntoa 1am nhiém vu chuyén d6i mét dia chi IP sang dang xau.

char FAR *inet_ntoa(

structin_addr in

);

Céc bo vi xir Iy khac nhau xtr 1y s6 nguyén theo hai kiéu dau nho va dau to tiy
thudc vao thtr tu sip xép cac byte co trong sé 1on dén bé, tuong ung vai hai kiéu
nay. Bo vi xir Iy ho x86 cua Intel luu trit s6 nguyén theo kiéu dau nho (hay con goi
1a host byte order), tuy nhién Internet xir 1y thong tin theo kiéu dau to (network byte
order). Do vay truéc khi truyén tham sé phai chuyén doi dir liéu sang dang dau to.
Winsock cung cap cac ham sau phuc vy cho viéc chuyén doi.
Chuyén doi tir host-byte order (little-endian => big-endian):
u_long htonl(u_long hostlong); // Chuyén doi 4 byte tir little-endian=>big-endian
int WSAHtonl( // Chuyén d6i 4 byte tir little-endian=>big-
endian

SOCKET s,

u_long hostlong,

u_long FAR * Ipnetlong

)
u_short htons(u_short hostshort); // Chuyén d6i 2 byte tir little-endian=>big-endian
int WSAHtons( I/l Chuyén déi 2 byte tir little-endian=>big-endian
SOCKET s,
u_short hostshort,
u_short FAR * Ipnetshort
);
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Chuyén dbi tir network-byte order (big-endian => little-endian):

u_long ntohl(u_long netlong); I/l Chuyén 4 byte tir big-endian=>little-endian
int WSANTtohl( I/l Chuyén 4 byte tir big-endian=>little-endian
SOCKET s,

u_long netlong,
u_long FAR * Iphostlong

);
u_short ntohs(u_short netshort);  // Chuyén 2 byte tir big-endian=>little-endian
int WSANTtohs( /I Chuyén 2 byte tir big-endian=>little-endian
SOCKET s,
u_short netshort,
u_short FAR * Iphostshort
);

Sau day 1a doan chuong trinh khai tao cau trac dia chi cho Winsock:
SOCKADDR_IN InternetAddr; // Khai bao ciu tric dia chi
INT nPortld = 5150; // Khai bao cong

InternetAddr.sin_family = AF_INET;// Ho dia chi Internet

//Chuyén xau dia chi 136.149.3.29 sang s0 4 byte dang network-byte order va
//gan cho trweong sin_addr

InternetAddr.sin_addr.s_addr = inet_addr("136.149.3.29");

//IChuyén d6i cong sang dang network-byte order va gan cho truong sin_port
InternetAddr.sin_port = htons(nPortld);

b) Phan giai tén mién

Trén thuc té, nguoi ta thuong khong nhd dén mot méy tinh thong qua dia chi IP, ma
thong qua tén mién. Viéc két ndi dén mot ang dung hay dich vy trén mot may chu tir
xa s& duoc thyc hién thong qua tén mién, thi du: www.google.com, www.hut.edu.vn.
Winsock cung cip cac ham API hd trg ung dung thuc hién phan giai tén mién sang
dia chi IP dé két ndi.

Winsock 1.1 st dung cac ham gethostbyname va inet_addr, tuy nhién cac ham nay
chi hd tro chuyén d6i sang IPv4. Tir phién ban 2 tro di, Winsock cung cap hai ham
méi getnameinfo va getaddrinfo, hd trg ca IPv4 va IPv6. Dé sir dung cac ham nay can
include thu vién WSPIAPIL.H va WS2TCPIP.H. Chuong trinh s& chay dugc trén tat
ca cac hé diéu hanh ho Windows hd tro Winsock 2. Nguyén mau cua ham getaddrinfo
nhu sau:
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int getaddrinfo(
const char FAR *nodename,
const char FAR *servname,
const struct addrinfo FAR *hints,
struct addrinfo FAR *FAR *res

)i
Trong d6
= nodename: 1a tén mién hoic dia chi can phan giai, thi du

int ai_flags;
int ai_family;
int ai_socktype;
int ai_protocol;
size_t ai_addrlen;
char *al_canonname;
struct sockaddr *ai_addr;
struct addrinfo *ai_next;

b

Cau trac hint phai dugc x6a trudc khi truyén, chi 4 truong dau lién quan méi can
duoc thiét lap.
Trong do:
= ai_flags nhan mot trong cac gia tri sau: Al_PASSIVE, Al_CANONNAME,
Al_NUMERICHOST. V&i AL CANONNAME 4m chi nodename 1a tén mién,
Al NUMERICHOST am chi nodename la dia chi IP, thi du “192.168.1.2”.
= ai_family nhan mot trong cac gia tri sau: AF_INET, AF_INETS,
AF_UNSPEC, twong &ng V&i viéc s& nhan vé dia chi IPv4, IPv6 hoic ca hai.
= ai_socktype x4c dinh kiéu socket, thuong 13 SOCK_DGRAM cho UDP va
SOCK_STREAM cho TCP.
= ai_protocol xac dinh kiéu giao thirc, thuong 1a IPPROTO_TCP.

Néu khong cung cip cau trac hint, ham s& hoat dong nhu véi ai_family la
AF_UNSPEC.

Néu thuc hién phan giai thanh cong, két qua duoc tra vé qua con tro res. Néu c6 nhiéu
hon mot két qua (Mot tén mién c6 thé trong tng véi nhiéu dia chi IP va nguoc lai),
res s& 1 danh sach lién két chira tat ca cac két qua, truong ai_next sé tré dén két qua
tiép theo, truong ai_addr chia két qua phan giai duoc, truong ai_addrlen chira chiéu
dai cua ai_addr.
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Poan ma sau s& thuc hién phan giai dia chi tén mién www.hut.edu.vn

struct addrinfo hints,
*result;
int rc;

memset(&hints, 0, sizeof(hints));
hints.ai_flags = Al_CANONNAME;
hints.ai_family = AF_UNSPEC;
hints.ai_socktype = SOCK_STREAM,;

hints.ai_protocol = IPPROTO_TCP;
rc = getaddrinfo("www.hut.edu.vn", "http", &hints, &result);

if (rc!'=0) {
I/ khong phan giai dwoc

}
freeaddrinfo(result);
Danh sach addrinfo 1a danh sach do hé thong cap phat, do vay phai giai phong danh
sach sau khi dung. Winsock cung cap ham freeaddrinfo thuc hién diéu do.
3.3.4 Tao socket
Sau khi da co day du thong tin vé may dich, viéc dau tién can lam dé két néi dén 1a
tao mot socket, tic 1a tao mot cong két ndi a0 tir may cuc bo ndi téi may dich. Haim
dé tao socket c6 nguyén mau nhu sau:
SOCKET socket (

int af,

int type,

int protocol

)i

Tham s dau tién, af (Address Family) x4c dinh ho socket, trong gio trinh nay s&
chi str dung IPv4 do d6 gia tri cia af la AF _INET.

Tham sb tha hai, type xac dinh kiéu socket. V&i IPv4, thuong co hai loai
SOCK_STREAM cho TCP/IP va SOCK_DGRAM cho UDP/IP.

Tham sé cubi cung xac dinh giao thic sir dung cho tang giao van, véi TCP s& 1a
IPPROTO_TCP, voi UDP 1a IPPROTO_UDP.

Thi dy sau day s& tao mot socket TCP trén nén IPv4,
SOCKET s;
s = socket(AF_INET,SOCK_STREAM,IPPROTO_TCP)
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3.3.5 Truyén dit liéu sir dung giao thic (TCP)

Mo hinh truyén dit liéu co ban cua TCP/IP 1 client-server, nghia 1a mot bén s& dong
vai tro may khach, mot bén 13 may chi phuc vu. Viéc xay dung ¢ng dung truyén di
licu qua méi tredng mang cling phai gom hai phan nhu vay: client va server. Mdi
phan s& c6 cach xtr Iy khac nhau mot cht.

Giao thuc TCP cung cép co ché truyén dit liéu tin cay, chinh x4c va dung trat ty. Ung
dung str dung TCP s& thiét 1ap mot kénh truyén 4o gitta mdy tinh ngudn va dich. Khi
kénh truyén da duogc thiét 1ap, dir liéu s& truyén gitra hai may tinh nhu hai dong byte
riéng biét.

a) Phan server

Cong viéc ciia TCP server 14 lién tuc ling nghe va dap ung cac yéu cau két néi cua
client tr mot giao dién va cong nao d6. Thi du mot may chi web co dia chi IP 1a
202.191.56.69, (tng dung Web server s& phai lién tuc ling nghe va chap nhan cac yéu
cau tir client théng qua giao dién 202.191.56.69:80. Cong viéc dau tién cua server 1a
tao mot socket thong qua ham socket hoac WSASocket. Tiép theo bind socket vao mot
giao dién va cong nao dé trén may cuc b, viéc tao socket ciing giéng nhu chung ta
mua mot phich cam, viéc bind giéng nhu lya chon 6 cdm nao d6 con tréng trong nha
dé cam vao. Viéc tiép theo sau khi bind 1a chuyén socket sang ché do listen (doi két
ndi). Cubi cung, khi c6 yéu cau két ndi tir client, server phai chap nhan két noi thong
qua ham accept hoac WSAAccept. Mot server c6 thé chap nhan két néi tir nhiéu client,
mdi 1an chap nhan thanh cong, mot socket mai duoc tao & phia server va socket nay
chi sir dung dé truyén dit liéu véi client twong Gng.

Winsock Server Winsock Client

socket( WSASocket() socket()WSASocket()
bind() v

Address

resolution
listen()

Y

accept(WSAAccept() connect(WSAConnect()

Hinh 7: Trinh tu hoat dong cua server va client
Bind
Viéc tao socket 1a nhu nhau gitra server va client, va da duogc dé cap ¢ phﬁn trudc.
Vi server, viéc tiép theo sau khi tao socket 1a bind. Nguyén mau ham bind nhu sau:
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int bind(

SOCKET S,
const struct sockaddr FAR* name,
int namelen

);

Trong do s la mdt socket da tao trude do, thyc cht s 1a mot sd nguyén dinh danh tai
nguyén socket ma Winsock str dung, name 1a con tré t6i cu triic sockaddr chira théng
tin vé giao dién va cong server muén bind, namelen chira chiéu dai cua ciu trac
sockaddr d6. Ham tra vé 0 néu thanh cong, SOCKET ERROR néu that bai, str dung
WSAGetLastError() dé lay vé ma 16i, 16i thong thudng 1a bind va mot cong da dugc
bind trude d6 rdi.

Luu ¥ céu tric sockaddr 14 ciu trac chung sir dung cho nhiéu giao thirc, cac cau tric
khac nhu sockaddr in déu c6 kich thudc bang sockaddr va cé cac truong dic trung
cho giao thuc internet, vi vay khi lam viéc véi TCP/IP, c6 thé st dung sockaddr _in
thay thé sockaddr. Thi du dudi ddy minh hoa viéc st dung bind véi server chay &
cong 8888.

SOCKET S;
SOCKADDR_IN tcpaddr,;
int port = 8888;

s = socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);// Tao socket

tcpaddr.sin_family = AF_INET;// Socket kieu IPv4

tcpaddr.sin_port = htons(port); // Chuyen port tu host-byte order => net-byte order
tcpaddr.sin_addr.s_addr =htonl(INADDR_ANY); //Su dung bat ky giao dien nao

bind(s, (SOCKADDR *)&tcpaddr, sizeof(tcpaddr)); // Bind socket
Listen

Khi socket da duogc bind thanh cong, né co6 thé sin sang chuyén sang trang thai
listening dé lang nghe két ndi tir client. Ham listen s& thuc hién diéu do.
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int listen(
SOCKET s,
int  backlog

)i

Tham sb s chi dinh mét socket hop 1é va da duoc bind. Tham sb backlog xac dinh
chiéu dai hang doi véi server, tham sé niy quan trong trong truong hop cé nhiéu két
no6i dén server ciing mot lic nhung server chua xt 1y kip va s& duoc dua vao hang
doi. Néu hang doi ddy, cac két ndi khac tir client s& bj hé théng tir chbi. Thong thuong,
chiéu dai hang doi bi han ché boi driver, néu thiét Iap backlog gia tri khong hop I8,
hé théng sé& chon gié tri hop 1¢ gan nhat.

listen(s,100);

Chép nhan két ndi

Server sau khi listen da c6 thé san sang chap nhan két ni tir cac client khac, Winsock
cung cap cac ham thyc hién viéc d6 accept, AcceptEx, WSAAccept. Nguyén mau cac
ham nay nhu sau:

SOCKET accept(
SOCKET s,
struct sockaddr FAR* addr,

int FAR* addrlen

);

Ham accept nhan dau vao 1a mot socket hop 18, dang & trang thai listening, dau ra 1a
thong tin vé client két ni dén qua con tro addr c6 cau trac SOCKADDR_IN va chiéu
dai ctia cau trac qua bién addrlen. Néu s 1a blocking socket, accept s& chan ludng goi
ham cho dén khi c6 client két ndi dén. Két qua tra vé caa ham 1a mot socket twong
g véi client dugc chap nhan , socket ndy da sin sang cho viéc gui nhan dit liéu.
Néu s 1a non-blocking socket (socket bat dong bo), va tai thoi diém goi ham, chua co
client nao két ndi dén, accept sé tra vé WSAEWOULDBLOCK. Néu s khong phai 1a
socket hop &, accept s& tra vé SOCKET ERROR. Cac ham AcceptEx va
WSAAccept s& duoc md ta cy thé hon ¢ phan sau. Dudi day 1a doan chuong trinh
khoi tao va chap nhan két ndi cua server.
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#include <winsock2.h> /IThu vien Winsock
void main(void)

{
WSADATA wsaData;
SOCKET ListeningSocket;
SOCKET NewConnection;

SOCKADDR_IN ServerAddr;
SOCKADDR_IN ClientAddr;

int ClientAddrLen;
int Port = 8888:
// Khoi tao Winsock 2.2

WSAStartup(MAKEWORD(2,2), &wsaData);

/I Tao socket lang nghe ket noi tu client.
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ListeningSocket = socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);

// Khoi tao cau truc SOCKADDR_IN cua server
// doi ket noi o cong 8888

ServerAddr.sin_family = AF_INET;
ServerAddr.sin_port = htons(Port);
ServerAddr.sin_addr.s_addr = htonl(INADDR_ANY);

/I Bind socket cua server.

bind(ListeningSocket, (SOCKADDR *)&ServerAddr,
sizeof(ServerAddr));

/I Chuyen sang trang thai doi ket noi
listen(ListeningSocket, 5);

/I Chap nhan ket noi moi.
NewConnection = accept(ListeningSocket, (SOCKADDR ¥*)
&ClientAddr,&ClientAddrLen);

// Sau khi chap nhan ket noi, server co the tiep tuc chap nhan them cac ket noi
khac,

/I hoac gui nhan du lieu voi cac client thong qua cac socket duoc accept voi client

/] Dong socket
closesocket(NewConnection);
closesocket(ListeningSocket);

Il Giai phong Winsock
WSACleanup();

}
b) Phan client

Str dung socket trong client twong dbi don gian hon server. Cac cong viéc client can
thuc hién:

= Khoi tao mot socket
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= Pién thong tin vé server s& két ndi dén vao cau trac SOCKADDR_IN,
trong d6 dac biét quan trong 1a dia chi server va cong.
= Thuyc hién connect hoic WSAConnect dé tao két nbi dén server va truyén
nhan di liéu.
Viéc khai tao socket va dién thong tin cau trac SOCKADDR_IN di néi ¢ phan
trén. Nguyén mau ham connect nhu sau:
int connect(
SOCKET s,
const struct sockaddr FAR* name,
int namelen

)i

Véi s 1a socket dugc tao boi ham socket, name 1a con trd tré téi cau truc
SOCKADDR_IN chia théng tin vé server, namelen 1a chiéu dai cdu trac
SOCKADDR_IN.

Néu khong c6 server nao chay & may tinh két ndi dén, hay khong c6 tién trinh nao
doi & cong ma client mudn két nbi dén, connect s& tra vé 16i WSAECONNREFUSED.
Néu c6 15 trén dudng truyén hodc may tinh két ndi dén khong ton tai, ham sé& tra vé
WSAETIMEDOUT.

Poan chuong trinh sau s& thuc hién két ndi dén server cé dia chi www.hut.edu.vn va
cong 8888.

#include <winsock2.h>

void main(void)

{
WSADATA wsaData;
SOCKET S;
SOCKADDR_ ServerAddr;
IN
int Port = 8888;
// Khoi tao Winsock 2.2

WSAStartup(MAKEWORD(2,2), &wsaData);

// Tao socket client.
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s =socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);
// Khoi tao cau truc SOCKADDR_IN co dia chi server la 202.191.56.69 va cong 8888

ServerAddr.sin_family = AF_INET;
ServerAddr.sin_port = htons(Port);
ServerAddr.sin_addr.s_addr = inet_addr("202.191.56.69");

// Ket noi den server thong qua socket s.
connect(s, (SOCKADDR *) &ServerAddr, sizeof(ServerAddr));
// Bat dau gui nhan du lieu

// Ket thuc gui nhan du lieu
// Dong socket

closesocket(s);

// Giai phong Winsock
// WSACleanup.

WSACleanup();
}

c) Gwri nhan dir liéu giira client va server

Viéc guri va nhan dir liéu gitta server va client dién ra sau khi két néi da dugc thiét
lap, tic 1a client da connect thanh cong, server da accept thanh cong. Lic nay cap
socket ma client str dung dé connect (s), va socket ma server accept (NewClient) s&
dung dé gui va nhan dix liéu gitra hai bén. Vai tro client va server 1a nhu nhau trong
cap socket nay. Bé gui dir liu qua socket, Winsock cung cdp hai ham send va
WSASend. Ham recv va WSARecv s€ nhan dir liéu tir socket. Dir liéu trong Winsock
1a chudi byte lién tiép, Winsock khong phan biét ky tu, s6 hay xau. Néu viéc gui va
nhan thanh cong, ham tra vé s6 byte gui hay nhan duoc, con khong s& la
SOCKET_ERROR (-1). Pé lay thong tin ma 16i, chuong trinh c6 thé goi
WSAGetLastError ngay sau do. Cac 15i thuong gip 1a WSAECONNABORTED va
WSAECONNRESET, céc 15i nay xay ra khi mot trong hai bén déng két ndi, hoac do
161 dwdng truyén. Mot 15i khac ciing thuong gap 13 WSAEWOULDBLOCK, thyc
chat day khong phai 1a 15i, chi xuat hién trén cac
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socket non-blocking (bat dong bo) cé ¥ nghia 1a socket khong thé giri hay nhan di
liéu ngay tai thoi diém do.
Nguyén mau ham send giri dir liéu nhu sau:
int send(
SOCKET s,
const char FAR * buf,
int len,
int flags
);

Tham sb dau tién, s 1a socket da duoc két ndi, va dir liéu s& giri di trén socket nay.
Tham sb tht hai buf 14 con tro dén bo dém dir liéu can giri. Tham sé len 1a chiéu dai
bo dém. Tham so cudi cung flags 1a co chi dinh cach thuc giri dit ligu, flags co thé 1a
0, MSG_DONTROUTE, MSG_OOB hoic két hop cua cac cd trén theo phép OR.
MSG_DONTROUTE nghia 1a bao cho ting giao van khong dinh tuyén géi tin nay,
MSG_OOB bio cho tang giao van biét day 1a goéi tin Out-of- Band. Thong thudng
flags nhan gia tri 0.

Néu giri thanh coéng, ham sé& tra vé sb byte gui duoc. Néu that bai ham sé& tra vé
SOCKET ERROR, mi 13i cu thé co dugc khi goi WSAGetLastError co thé 1a
WSAECONNABORTED, WSAECONNRESET, WSAETIMEDOUT.

Minh hoa Iénh send trén socket d két ndi s cua client.

char szHello[]="Hello Network Programming”;

send(s,szHello,strlen(szHello),0);

Tt phién ban 2, Winsock cung cap thém ham WSASend dé gui dit liéu:
int WSASend(
SOCKET s,
LPWSABUF IpBuffers,
DWORD dwBufferCount,
LPDWORD IpNumberOfBytesSent,
DWORD dwFlags,
LPWSAOVERLAPPED IpOverlapped,
LPWSAOVERLAPPED COMPLETION_ROUTINE IpCompletionRoutine
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Trong d6 s ciing 1a socket di duoc két ndi, LPWSABUF 1a mang cac CAu trc
WSABUF mb ta cac bo dém chua dir liéu can guri, dwBufferCount la s6 luong bo dém
c6 trong mang IpBuffers, LPDWORD la con tro sé chira so byte gtri duoc, dwFlags tuong
duong véi flags trong ham send. Hai tham s6 cudi cung sir dung trong phuong phéap vao
ra bat dong bo, s& duge mo ta cu thé hon ¢ phan sau.

Gia str s 1a socket da duoc két néj, thi du sau ddy s& dung WSASend dé gui chudi
“Hello Network Programming” dén server:

char szHello[]="Hello Network Programming”;

WSABUF  buffs[10];

DWORD dwBytesSent;

buffs[0].len = strlen(szHello);

buffs[0].buf = szHello;

WSASend(s,buffs,1,&dwBytesSent,0,0,0);

Nhan dir liéu tr socket dugc thuc hién thong qua hai ham recv va WSARecv
(Winsock 2).

Nguyén mau ham recv
int recv(

SOCKETs,

char FAR* buf,

int len,

int flags
)i

Trong d6 s 1a socket da két ndi, buf 1a con tré dén bo dém chira dir lidu nhan duoc,
len 13 chiéu dai bo dém hay s6 byte muén nhan, flags quy dinh cach thirc nhan di
licu. Céc gia tri co thé co cua flags 1a 0, MSG_PEEK, MSG_OOB hoic két hop cua
cac co trén. Néu flags 1a 0, khong hanh dong dic biét nao duoc thuc hién. Néu flags
1a MSG_OOB, Winsock s& nhan vé dix liéu Out-of-Band. Néu flags 1a MSG_PEEK,
Winsock s& copy dit liéu ra buf nhirng van giir nguyén giit liéu trong bo dém hé thong.
Néu ham thuc hién thanh cong, gi tri tra vé 1a s6 byte nhan dugc, con khong gia tri
tra vé 1a SOCKET ERROR.

Thi du sir dung lénh recv dé nhan dix liéu tir socket s

char buf[100];

intlen = 0;

len = recv(s,buf,100,0);
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Winsock 2 cung cap thém ham WSARecv, ham nay hd tro vao ra bat dong bo va
gai nhan tirng phan datagram.

int WSARecv(

SOCKET s,

LPWSABUF lpBuffers,

DWORD dwBufferCount,

LPDWORD IpNumberOfBytesRecvd,

LPDWORD IpFlags,

LPWSAOVERLAPPED IpOverlapped,

LPWSAOVERLAPPED_COMPLETION_ROUTINE IpCompletionRoutine
)i
Vé6i s 1a socket di két ndi, IpBuffers 1a mang cic bdo dém kiéu WSABUF,
dwBufferCount 13 sb luong bo dém, IpNumberOfBytesRecvd 1a con trd Iuu sb byte
nhan dugc, IpFlags 1a con tré chira co quy dinh hoat dong cua ham, IpOverlapped va
IpCompletionRoutine sir dung trong vao ra bat dong bo s& dé cap trong phan sau.
Tham s6 IpFlags vira 1a gié trj vao, vira 13 gid trj ra va c6 thé nhan cac gia tri sau 0,
MSG_PEEK, MSG_OOB, MSG_PARTIAL hoic két hop cua cac gia tri thong qua
phép OR. Ba gia tri dau twong tu nhu ham recv, MSG PARTIAL chi st dung véi cac
giao thirc hudng thong diép. Trong truong hop no 1a tham sb vao, hé thdng sé gui tra
dix ligu ngay khi thong di¢p vira nhan dugc ma khong quan tam da nhan da thong diép
hay chua, con trong truong hop né 1a tham sé ra, hé thong sé thiét 1ap co nay néu bo
dém khong di @& nhan toan bo mot thong diép, va cd ndy bao hiéu rang di liéu chi
1a mot phan cua thong diép. Giao thic TCP sé& khong st dung co nay.
Thi du nhan 100 byte tir socket s vao bo dém buf

char charbuf[100];

WSABUF wsaBuf;

DWORD dwBytesRcvd = 0;

wsaBuf.buf = charbuf;

wsa.len = 100;
WSARecv(s,&wsaBuf,1,&dwBytesRcvd,0,0);

Luu y: Mdc dit trong nguyén mdau ham send, recv, WSASend, WSARecv c6 quy dinh
s6 lwong byte 1ng dung muon guri hodc nhdn, nhung néu sé hrong nay Ién hon kich
thwéc cira s6 TCP thi hé thong ciing khong thé quri toan bé dir ligu qua mét lan goi
ham. Chirong trinh nén thuc hién kiém tra so lirong byte thuc sw da dwoc giti (hodc
nhdn) dé \ap lai viéc giri cho dén khi hoan tat.
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Sau khi qua trinh giri nhan hoan tat, client hoic server c6 thé dong két ndi bang lénh
shutdown:

int shutdown(
SOCKET s,

int how
);
Véi s 1a socket can dong, how chi ra cach thirc dong, co thé 1a SD_RECEIVE,
SD_SEND hoic SD_BOTH. Ham shutdown déng két ndi mot cach tudng minh va
hé thong dam bao &ng dung nhan duoc dit liéu con thira trude khi dong hoan toan két
ndi.
Sau khi dong két ndi, ng dung c6 thé goi ham closesocket dé giai phong moi tai
nguyén lién quan dén socket dé:
int closesocket (SOCKET 5s);
Ham nay sé€ giai phong moi tai nguyén str dung, loai bo moi dir liéu dang xtr 1y do
dang va dong két ndi.
Chuong trinh client sau s€ gui thong di¢p “Hello Network Programming” t&i server

& dia chi www.hut.edu.vn va cong 8888, dia chi server co thé thay d6i cho phi hop
véi thuc té.
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#include <winsock2.h>
#include <ws2tcpip.h>
void main(void)
{
WSADATA
SOCKET
SOCKADDR_IN
int
char

addrinfo

// Khé&i tao Winsock 2.2

wsaData;

S;

ServerAddr;

Port = 8888;

szHello[] = “Hello Network Programming”;

hints,*result; // Lwu dia chi IP cta server

WSAStartup(MAKEWORD(2,2), &wsaData);

// Tao socket client.

s =socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);

// Khéi tao ciu tric hints

memset(&hints,0,sizeof(addrinfo));
hints.ai_family = AF_INET;
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hints.ai_flags = A CANONNAME;
hints.ai_protocol = IPPROTO_TCP;
hints.ai_socktype = SOCK_STREAM;
// Truy van dia chi IP cda server
rc = getaddrinfo("www.hut.edu.vn","8888",&hints,&result);
if ('rc) // That bai
return 0;

// Két néi dén server thong qua socket s.
connect(s, (SOCKADDR *)result->ai_addr, sizeof(SOCKADDR));

// Guri chudi hello
send(s,szHello,strlen(szHello),0);

// Pong két noi
shutdown(s,SD_BOTH);

closesocket(s);

// Giai phong Winsock
// WSACleanup.

WSACleanup();
}

Chuong trinh sau lam nhiém vy server, doi & cong 8888 va hién thi noi dung client
gui toi
#include <winsock2.h> // Thw vién Winsock

void main(void)

{
WSADATA wsaData;
SOCKET ListeningSocket;
SOCKET NewConnection;

SOCKADDR_IN ServerAddr;
SOCKADDR IN ClientAddr;

int Port = 8888;

char buf[100];

int len;

int ClientAddrLen = sizeof(ClientAddr);
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/I Khaoi tao Winsock 2.2
WSAStartup(MAKEWORD(2,2),
&wsaData);

// Tao socket lang nghe.
ListeningSocket = socket(AF _INET, SOCK_STREAM, IPPROTO_TCP);

// Khoi tao cau truc SOCKADDR_IN cua server
// doi ket noi o cong 8888

ServerAddr.sin_family = AF_INET,;
ServerAddr.sin_port = htons(Port);
ServerAddr.sin_addr.s_addr =
htonl(INADDR_ANY));

/I Bind socket cua server.

bind(ListeningSocket, (SOCKADDR
*)&ServerAddr, sizeof(ServerAddr));

// Chuyen sang trang thai doi ket noi
listen(ListeningSocket, 5);

// Chap nhan ket noi moi.
NewConnection = accept(ListeningSocket, (SOCKADDR *)
&ClientAddr,&ClientAddrLen);
/I Nhan dix liéu tur client
len = recv(NewConnection,buf,100,0);
buf[len] = 0;
/I Hién thi ra man hinh
printf(“Dir liéu nhan dc tur client: %s”,buf);

// Dong két ndi
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shutdown(NewConnection,SD_BOTH);
closesocket(NewConnection);
closesocket(ListeningSocket);

// Giai phong Winsock
WSACleanup();
}

3.3.6 Truyén dir liéu sir dung giao thirc UDP
Viéc giri nhan dix liéu sir dung giao thire khong két ndi kha khac voi hudng két noi.
Trong bo TCP/IP, giao thirc hd trg hinh thuc truyén dit lidu nay 1a UDP. UDP khong
dam bao tinh tin cdy cua dit liéu, c6 thé gui dén nhiéu dich va nhan nhan tir nhiéu
ngudn. Viéc truyén nhan ciing khong can phai thiét 1ap két néi trudc, va khong cé co
ché bao nhan.
a) Bén nhan
Céc cong viéc can thyuc hién dé nhan dir lidu trong dbi don gian. Pau tién, tao mot
socket bang ham socket hoac WSASocket. Tiép theo bind socket vira tao vao mét giao
dién nao d6. Cubi cing ham recvfrom s& nhan dit liéu datagram tir bat ky mot may
tinh ndo trong mang ma khong can phai thuc hién listen hay accept trude do.
intrecvfrom(

SOCKET s,

char FAR* buf,

int len,

int flags,

struct sockaddr FAR* from,

int FAR* fromlen

);

Ham recvfrom nhan dit liéu tir socket nao d6, bon tham s dau twong ty nhu véi
ham recv, hai tham sé cudi chira thong tin vé may ngudn gui datagram do.
int WSARecvFrom(

SOCKET s,

LPWSABUF lpBuffers,

DWORD dwBufferCount,

LPDWORD IpNumberOfBytesRecvd,

LPDWORD IpFlags,

struct sockaddr FAR * IpFrom,
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LPINT IpFromlen,
LPWSAOVERLAPPED lpOverlapped,
LPWSAOVERLAPPED_COMPLETION_ROUTINE IpCompletionRoutine
); ,
Ham nay twong ty nhu véi WSARecv, nhung c¢6 thém tham so IpFrom va
IpFromlen ghi nhan may tinh nguén gui datagram dén.

Doan chuong trinh sau s& nhan di liéu datagram tir cong 8888 va hién thi ra man
hinh.

SOCKET S;

SOCKADDR_IN addr,source;

int len = sizeof(source);
// Tao socket

receiver = socket(AF_INET, SOCK_DGRAM, IPPROTO_UDP);

// Khoi tao dia chi va cong

addr.sin_family = AF_INET;

addr.sin_addr.s_addr = htonl(INADDR_ANY);

addr.sin_port = htons(8888); // Poi UDP datagram & cong 8888

// Bind socket vao dia chi cuc b6 va cong 8888
bind(receiver,(sockaddr*)&addr,sizeof(SOCKADDR_IN));

// Lap doi goi tin
while (1)
{
// Nhan dit liéu ttr mang
datalen = recvfrom(ListeningSocket,buf,100,0,(sockaddr*)&source,&len);
// Kiém tra chiéu dai
if (datalen>0)
{
buf[datalen]=0;
printf("Data:%s",buf); // Hién thi ra man hinh

Ngoai viéc nhan dir liéu bang ham recvfrom va WSARecvFrom. Ung dung c6 thé goi
ham recv dé nhan dir lidu tir socket. Tuy nhién trude d6 Gtng dung phai connect téi
dia chi cua may guri, ham connect s& khong thuc hién viéc két ndi
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dén may guri, thay vi 6 no6 s& bao cho Winsock biét ing dung chi mong mudn nhan
dir liéu tir may tinh c6 dia chi duoc chi dinh trong cdu trac SOCKADDR_IN ma
connect sir dung, chtr khong phai bat ky may tinh nao khac trén mang.
b) Bén giri
Bén giri c6 thé guri dir liéu datagram thong qua sendto hoac WSASendTo.
int sendto(

SOCKETs,

const char FAR * buf,

int len,

int flags,

const struct sockaddr FAR * to,

int tolen

);

Bén tham s6 dau co y nghia tuong ty nhu ham send. Tuy nhién socket s khong can
phai bind hay connect téi dau ca. Hai tham sé cudi chira thong tin vé dia chi may tinh
dich s€ nhan di li¢u. Phién ban 2.0 ctia ham nay c6 dang sau.
int WSASendTo(

SOCKET s,

LPWSABUF lpBuffers,

DWORD dwBufferCount,

LPDWORD IpNumberOfBytesSent,

DWORD dwFlags,

const struct sockaddr FAR *1pTo,

intiToLen,

LPWSAOVERLAPPED IpOverlapped,

LPWSAOVERLAPPED_COMPLETION_ROUTINE IpCompletionRoutine

);

Y nghia cac tham sb ciing twong ty WSASent, ngoai trir viéc socket khong can phai
connect trude d6. Ham can cung cip thém thong tin vé dia chi may dich théng qua
cap tham sé IpTo va iToLen.

Poan chuong trinh sau s€ giri mot xau “Hello Network Program” dudi dang mot
datagram tai dia chi IP 202.191.56.69 va cong 8888.
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char buf[]="Hello Network Programming”;
SOCKET sender;

SOCKADDRL_IN receiverAddr;

// Tao socket dé gtri tin

SendingSocket = socket(AF_INET, SOCK_DGRAM, IPPROTO_UDP);
// Dién dia chi dich
ReceiverAddr.sin_family = AF_INET;
ReceiverAddr.sin_port = htons(8888);
ReceiverAddr.sin_addr.s_addr = inet_addr("202.191.56.69");
// Thuc hién gt tin
sendto(sender, buf, strlen(buf), 0,
(SOCKADDR *)&receiverAddr, sizeof(recieverAddr));

Tuong ty nhu recvfrom, viéc giri datagram ciing c6 thé thuc hién bang ham send hoic
WSASend néu tng dung di goi connect hoic WSAConnect trén socket trude do. Dia
chi dich gui di s& luon 1a dia chi duoc truyén trong ham connect hoic WSAConnect.
Viéc goi connect trén mot datagram socket chi c6 y nghia bao cho Winsock dia chi

dich cho moi |61 goi send hoac WSASend trén socket sau do.

Luu y: Trong giao thize khéng két noi, khéng can thuec hién 16i goi shutdown dé dong
két noi, khi ing dung hoan tdt viéc giri nhdn dir liéu, tat ca nhitng gi can lam la goi

ham closesocket dé gidi phong socket.

3.3.7 Mgt vai ham khac

Winsock cung cap kha nhiéu ham API, duéi ddy liét ké mot vai ham thong dung khi

lap trinh.
int getpeername(
SOCKET s,
struct sockaddr FAR* name,

int FAR* namelen

);

Ham nay str dung dé lay thong tin vé dia chi may tinh dau kia cua socket. Tham sé
dau tién 1a socket da duogc két ndi, hai tham s ra sau chira thong tin vé dia chi socket

cua may kia.
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int getsockname(
SOCKET s,
struct sockaddr FAR* name,

int FAR* namelen

);

Ham nay st dung dé ldy dia chi cuc bo cua socket. Tham sb dau tién 1a socket da
duoc két ndi, hai tham sé sau 1 dau ra cia ham, chtra thong tin vé dia chi cuc bo cua
socket.

3.4 Cac phuwong phap vao ra

3.4.1 Cac ché a9 hoat dong ciaa Winsock

Winsock c6 hai ché d6 hoat dong blocking (dong bo) va non-blocking (bat dong bo).
Hai ché d6 nay khac nhau & cach tro vé tir cac ham. O ché do dong b, cac ham gui
nhan di liéu nhu send, recv sé& chi tré vé noi goi khi thao tac giri nhan hoan tat, va
nhu vay n6 s& chan (block) hoat dong cua ludng (thread) c6 101 goi ham d6 dén khi
hoan tat. Néu viéc triéu goi cac thao tac vao ra dong bo dién ra trong ludng xir 1y giao
dién, thi giao dién ctia chuong trinh s& dap ng rat cham chap va mang lai cam giac
khong thoai mai. Nguoc lai, & ché do bat dong bo, cac ham Winsock s& tré vé ngay
lap tuc bat ké thao tac giri nhan di lidu c6 hoan tat hay chua hoan tat.

a) Ché d¢ dong bd

Phan 16n cac tng dung Winsock hoat dong theo vong 1ap nhan di liéu — xu 1y, tirc 1a
ung dung s€ nhan mot it dir liéu, thuc hién xt 1y trén d6 va lai nhan di liéu - xur 1y...
SOCKET sock;

char buff[256];

int done = 0, nBytes;

while(!done) // Chirng nao chwa két thic

{
nBytes = recv(sock, buff, 65); //Nhandirliéu
if (nBytes == SOCKET_ERROR) // Né&u c6 16i

{

57



printf("recv failed with error %d\n",

WSAGetLastError());
return;
}
DoComputationOnData(buff); // Thuc hién tinh toan khac

Bat dau mdi vong 1ap, tng dung doi di liéu nhan vé va thyuc hién xir 1y, néu khong
c6 dix liéu vé& viéc tinh toan va cac xtr Iy khac khong thé thyc hién tiép. Néu viéc nhan
dir liéu thue hién trong trong ludng xir 1y giao dién (GUI Thread), thi ung dung s&
khong thé dap ung dugc cac su kién tir nguoi dung. Giai phap thuong dugc dua ra &
day 1a chuyén viéc nhan di liéu vao mot ludng riéng va sir dung co ché déng bo dé
xu ly di ligu.

Gia sir tng dung can nhan dit liéu tir mang, dit liéu 1a cac thong diép, mdi thong diep
c6 kich thuéc NUM_BYTES_REQUIRED. Poan chuong trinh sau chia vi¢c nhéan va
xt 1y thanh hai ludng ReadThread va ProcessThread dong bo véi nhau théng qua
doan ging data va su kién hEvent di duoc tao trudc d6. Ludong ReadThread s& lap
lién tuc dé nhan du NUM_BYTES _REQUIRED va bo dém buff. Sau d6 thong qua su
kién hEvent bao cho ludng ProcessThread biét dit liéu sin sang dé xu 1y.

#define MAX_BUFFER _SIZE 4096 // Kich thwdc t6i da cia b dém

// Khai bao doan gang

CRITICAL_SECTION data;

// Khai bdo bién su kién

HANDLE hEvent;

SOCKET sock;
TCHAR bufffMAX_BUFFER _SIZE];

int done=0;
// Tao va két ndi socket
// Ludng nhin dir liéu

void ReadThread(void)
{

intnTotal =0, // S6 byte nhin dwoc tong cong
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nRead = 0, /1 S6 byte nhan duoc mdi lan
nLeft =0, /1 Sb byte con lai cua thong diép
nBytes = 0;

while (!done) // Chirng nao chua két thuc
{
/I Khoi dau mdi vong l3p
nTotal = 0; // Téng s6 byte da nhan duoc trong mdi lan Iip
nLeft = NUM_BYTES_REQUIRED: // S§ byte con lai cua thong diép

Il Lap viéc nhap dit liéu cho dén khi nhan du
NUM_BYTE_REQUIRED while (nTotal !=
NUM_BYTES REQUIRED)
{
EnterCriticalSection(&data); // Vao doan gang
nRead = recv(sock, &(bufffMAX_BUFFER_SIZE -
nBytes]), nLeft, 0);
if (hRead == -1)
{
printf(“error\n");
ExitThread();
¥
nTotal += nRead;
nLeft -= nRead,

nBytes += nRead;
LeaveCriticalSection(&data); // Ra doan
gang

}

SetEvent(hEvent); // Bao hiéu ludong ProcessThread dit liéu trong buff da san
sang

}
¥

Il Ludng xir 1y dir liu
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void
ProcessThread(void)

{
/1 Boi sy kién nhan du mot thong diép tir ludng Read Thread
WaitForSingleObject(hEvent);

// Vao doan gang

EnterCriticalSection(&data);

DoSomeComputationOnData(buff);

//Lay dir liéu ra khéi bo dém

nBytes -=NUM_BYTES_REQUIRED;

// Ra khéi doan gang

LeaveCriticalSection(&data);
}
Viéc xtr Iy nhu trén ap dung voi nhiéu socket mot lac 1a kha phirc tap khi moi két noi
can dén hai ludng, néu tinh ca viéc gui di lidu di, thi can dén ba ludng va hiéu ning
hé théng chua duoc t6i wu.
b) Ché d6 bat dong bé
O ché @6 bat @ong bo, cac ham giri nhan s& tro vé ngay 1ap tac bat ké viéc giri va
nhan di hoan tat hay chua hoan tat. Cac socket mic dinh khi dugc tao s& hoat dong ¢
ché do dong bo. Poan 1énh sau s& chuyén socket sang ché do bat ddng bo.
SOCKET S;

unsigned longul = 1;
int nRet;

s = socket(AF_INET, SOCK_STREAM, 0);
nRet =ioctlsocket(s, FIONBIO, (unsigned long *) &ul);
if (nRet == SOCKET_ERROR)
{
// Thit bai
}

O ché d6 bat ddng bo, cac ham guri nhan dix lidu caa WinSock sé& tro vé ngay lap tirc
véi ma 13i 1a WSAWOULDBLOCK. Pay thuc chit khong phai 13i, chi 1a gia tri bao
hiéu raing WinSock chua c6 du thoi gian dé gui dir liéu. Nguoi lap trinh s& phai c6 co
ché kiém tra khac dé biét khi nao viéc giri nhan dir liéu da hoan tat. Cac ham sau day
s& tra vé 16i WSAWOULDBLOCK néu WinSock hoat dong & ché do bat ¢ong bo.
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Tén ham Mo ta

WSAAccept,accept Ung dung chua nhan duoc yéu cau
két
ndi nao.

closesocket

Két noi chua thuc sy dugc dong.

WSAConnect,connect

Két noi da dugc khoi tao nhung
chua
hoan tat.
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WSARecv, recv, WSARecvFrom, Chua nhan duoc dix liéu nao.
recvfrom
WSASend, send, WSASendTo, and Dir ligu chua thé guri di ngay lap tac .
sendto

3.4.2 Cac mo hinh vao ra

Mo hinh vao ra 1a cac co ché dé ung dung trao d6i dit liéu voi WinSock. Co tat ca 6
mo hinh vao ra: blocking, select, WSAAsyncSelect, WSAEventSelect, Overlapped
va completion port. Phin nay s& trinh bay nim mé hinh vao ra dau tién.

a) M6 hinh blocking

Pay 12 mo hinh don gian nhat. Do viéc sir dung cac ham gtri nhan dit liéu s& chan
ludng hién tai, nén mo hinh nay st dung hai ludng doc lap cho viéc gui va nhan dir
licu. Uu diém duy nhét ciia mé hinh nay 1a don gian va dé phat trién, han ché 1a khong
thé mé rong ra nhiéu két ndi bai viéc do6 ddong nghia voi viéc phai tao nhiéu luong
trén hé thong va s& khong hiéu qua vé mit tai nguyén.

b) Mo hinh select

Day la mo hinh dugc sir dung rong rai. Thong qua viéc sir dung ham select tng dung
c6 thé biét dugc nod c6 thé gui dir lidu di khong, hay co dir liéu nhan dugc dang cho
hay khong. Ham select s& chan ludng hién tai cho dén khi mét trong cac diéu kién ma
né select duoc thoa man. Nguyén mau ciia ham select nhu sau

int select(
int nfds,
fd_set FAR * readfds,
fd_set FAR * writefds,
fd_set FAR * exceptfds,
const struct timeval FAR * timeout

);

Tham sb dau tién nfds bi bé qua trong WinSock va né chi dugc dua vao voi muc dich
tuong thich véi cac churong trinh viét trén nén socket ciia Berkeley. Cac tham s6 con
lai readfds, writefds, exceptfds 13 tap cac socket ma ham select s& kiém tra. Kiéu dix
licu fd_set 1a tap cac socket. Thi du, ham select s& thanh céng néu mot trong céac
socket cua tap readfds thoa mén diéu kién:

e Codir liéu nhan duoc.

e K&t ndi bi dong, reset hoic huay.

e Néu ham listen da duoc goi trudc d6 va ham accept thanh cong.
Tuong ty nhu vay, select s& thanh cong néu mét trong cac socket cua tap writefds
thoa mén diéu kién:
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e Ditliéu c6 thé gui di.

e Néu ham connect thanh cong trén socket bat dong bo.
Cubi cung select s& thanh céng néu mot trong cac socket cua tap exceptfds thoa man
diéu kign

o Néu ham connect that bai trén mot socket bat dong bo.

e Néu nhan duoc dit liu OOB.

Céc tap readfds, writefds, exceptfds co thé NULL, nhung khong thé ca ba cung NULL.

Tham s6 cudi cung timeout s& quyét dinh ham select s& doi bao 1au trude khi tro
vé. CAu trac cua timeval nhu sau:

struct timeval

{
long tv_sec;
long tv_usec;

b

Trong d6 tv_sec tinh theo don vi gidy va tv_usect 1a mili gidy. Néu gia tri timeout 1a
{0,0} c6 nghia 1a ham select s& chi tham do trang thai cua cac socket va tré vé ngay
lap tac.

Néu select thanh cong, nd sé& tra vé sé luong socket co sy kién twong tng. Néu sau
khoang thoi gian timeout ma khong c6 sy kién nao xay ra, select s& tra vé 0. Néu vi
bat ky 1y do gi khac, select s& tra vé SOCKET_ERROR.

Trude khi co thé sir dung ham select, can phai khoi tao cac cau trac fd_set. WinSock
cung cip cac MACRO sau dé thao tac v6i ciu triic nay:

FD_ZERO(*set): Khai tao mot tap rong.

FD_CLR(s,*set): X6a bo socket s ra khoi tap s.

FD_ISSET(s,*set): Kiém tra xem socket s co duoc thiét 1ap hay khong.
FD_SET(s,*set): Thém socket s vao tap s.

Poan chuong trinh sau s& dung lénh select dé kiém tra trang thai cua socket s

SOCKET s;

fd_set fdread;

int ret;

// Khéi tao socket s va tao két noi

// Thao tac vao ra trén socket s
while(TRUE)

{
// Xo6a tap fdread
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FD_ZERO(&fdread);

// Thém s vao tap fdread

FD_SET(s, &fdread);

if ((ret = select(0, &fdread, NULL, NULL, NULL)) // Poi sw kién trén socket s
== SOCKET_ERROR)

{

// Error condition

}

if (ret > 0)
{
if (FD_ISSET (s, &fdread)) // Kiém tra xem s c6 dwoc thiét 1ap hay khéng
{
// X ly s kién nhan dit liéu tir s
}
}
}

Uu diém I16n nhét ctia mo hinh select 14 n6 cho phép nhiéu socket co thé thao tac trén
cing mot ludng. Mic dinh sé socket ti da trong mot tap 1a 64, vé 1y thuyét co thé co
dén 1024 socket trong mét tap. Tuy nhién viéc cho qua nhiéu socket vao mot tap ciing
anh huong dén hiéu ning khi phai duyét qua tat ca cac socket mdi khi c6 mot sy kién
Xay ra vai mot trong cac socket nam trong tap do.

c) Mo hinh WSAAsyncSelect

WinSock cung cap co ché vao ra bat dong bo duya trén thong diép cua Windows. Pay
1a co ché cho phép mot tng dung GUI nhan duoc thong diép mang ciia WinSock. Pé
nhan dugc thong diép, ung dung phai tao it nhat mot cira s6. Viéc 1ap trinh giao dién
dé tao cira s6 trong Windows s& khong dugc dé cap dén & day. Khi ctra s6 da duoc
tao, ung dung s& goi ham WSAAsyncSelect dé bao cho WinSock vé cira s6 & nhan
thong diép.
int WSAAsyncSelect(

SOCKET s,

HWND hWnd,

unsigned int wMsg,

long lIEvent

);
Trong do:

= Tham sb s mo ta socket s& duoc xir 1y thong diép.
= hWnd 1a handle cta cira s6 s& nhan thong diép.
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= WMsg mb ta thong diép s& giri dén ctra s6 dé phan biét vai cac thong diép khac.
DPay 1a tham sb tuy chon, tng dung thudng chon gia tri wMsg 16n hon
WM_USER.

» ]Event la mat na mo ta cac loai thong diép ma trng dung sé duoc nhan. Thuong
la FD_READ, FD WRITE, FD_ACCEPT, FD_CONNECT, FD CLOSE.

Thi du:

WSAAsyncSelect(s, hwnd, WM_SOCKET, FD_CONNECT | FD_READ | FD_WRITE
| FD_CLOSE);

Khi ¢ng dung goi ham nay, WinSock sé& tiu dong chuyén socket twong wng sang ché
d6 bat dong bo.

Khi cira s6 nhan duoc thong diép, hé diéu hanh sé& triéu goi ham WindowsProc (mot
loai ham callback) twong (ng véi cira s6 d6. Nguyén mau ciia ham nhu sau:
LRESULT CALLBACK WindowProc(

HWND hWnd,

UINT uMsg,

WPARAM wParam,

LPARAM IParam };

Trong d6 hWnd 1a cira s6 nhan duoc su kién, uMsg 1a thong diép twong (g Vi cira
s6 d6, tng dung phai dbi chiéu uMsg véi thong diép di thiét lap trong ham
WSAAsyncSelect dé biét d6 c6 phai 13 thong diép mang hay khong. Tham sé wParam
chinh 13 socket xay ra sy kién. Tham sé cudi cing IParam chtra hai thong tin, nira
thap chtra ma cua su kién, nira cao chira ma 16i néu c6. Thi du viéc xir 1y sy kién trong
ctra s6 nhu sau:
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BOOL CALLBACK WinProc(HWND hDIg,UINT wMsg,
WPARAM wParam, LPARAM |Param)

{
SOCKET Accept;

switch(wMsg)
{
case WM_PAINT:
// X ly sy kién khac
break;

case WM_SOCKET:
// Sw kién WinSock
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// Kiém tra c6 16i hay khong
if (WSAGETSELECTERROR(IParam))
{
// Poéng socket
closesocket( (SOCKET) wParam);
break;

}

// Xac dinh sy kién
switch(WSAGETSELECTEVENT (IParam))

{
case FD_ACCEPT:

// Chap nhén két ndi
Accept = accept(wParam, NULL, NULL);

break;
case FD_READ:
// Nhan dit liéu tir socket wParam

break;

case FD_WRITE:
// Gti dir liéu dén socket wParam
break;

case FD_CLOSE:
// Pong két noi
closesocket( (SOCKET)wParam);
break;

}
break;

}
return TRUE;

}

Mo hinh vao ra WSAAsyncSelect c6 nhiéu uu diém, thi du c6 thé xir Iy nhiéu su kién
dong thoi ma khoéng qua mat cong thiét lap, kiém tra cau trac fd_set nhu mo hinh
select. Tuy nhién nhugc diém 1a yéu cau ung dung phai cé cira s6. Nhitng tng dung
khong can ctra s6 (console, dich vu) s& khong c6 co hoi st dung mé hinh vao ra nay.
Péng thoi, néu trén mot pham vi 16n, mot cira s6 phai xtr 1y hang ngan sy kién voi
cac socket c6 thé khong phai 1a giai phap tdi uu.
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d) M6 hinh WSAEventSelect

Mo hinh nay st dung co ché dong bo theo sy kién trén Windows. Mdi socket s& co
mot bién dong bo su kién riéng. Bién su kién s& dwoc khoi tao bsi ham
WSACreateEvent c6 nguyén mau nhu sau:

WSAEVENT WSACreateEvent(void);

Ham nay tao ra mot ddi twong su kién ¢ trang thai chua dugc bao hiéu (non- signaled)
va thiét 1ap thu cong (manual reset). Sau khi tao dbi tuwong sy kién, tng dung s& st
dung ham WSAEventSelect dé gan d6i twong sy Kién voi socket tuong Gng.
int WSAEventSelect(

SOCKET s,

WSAEVENT hEventObiject,
long INetworkEvents

);

Trong d6 s 1a socket s& dugc xur 1y su kién, hEventObject 1a ddi twong s& nhan sy
kién, INetworkEvents 1a mit na quy dinh cac sy kién s& dugc WinSock guri di. Déi
tuong su Kién co hai trang thai la da bao hiéu (signaled) va chura bao hiéu (non-signed)
va hai ché d6 hoat dong 1a thiét 1ap thu cong (manual reset) va thiét 1ap tu dong (auto
reset). Dbi twong su kién dugc tao ra & ché do thiét 1ap thu cong, nghia 1a mdi khi sy
kién duoc bao hiéu (signaled), (ng dung phai chuyén né vé ché do chwa bao hiéu
(non-signaled) thu cong thong qua ham

BOOL WSAResetEvent(WSAEVENT hEvent);

Khi viéc xur 1y két thiic, ang dung sé& huy d6i twong su kién bang ham

BOOL WSACIoseEvent(WSAEVENT hEvent);

Khi ddi twong su kién da du’QCE tao va gin vao socket cu thé, tng dung sé& str dung
ham WaitForMultipleEvents d€ doi su Kién trén cac socket do.

Nguyén mau ham nhu sau

DWORD WSAWaitForMultipleEvents(
DWORD cEvents,
const WSAEVENT FAR * IphEvents,
BOOL fWaitAll,
DWORD dwTimeout,
BOOL fAlertable
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Céc tham s6:
= cEvents 1a sd luong bién sy kién s& doi, theo 1y thuyét c6 thé co toi da 64 ddi
tuong su Kién,
= IphEvents 1a mang cac bién su kién
= fWaitAll quyét dinh s& dot tat ca cac bién su kién chuyén sang trang thai da
bao hiéu hay chi can mot trong cac bién su kién da bao hiéu 1a da
= dwTimeout, thoi gian téi da tinh bang mili gidy ma ham sé& doi.
= fAlertable c6 thé tam bo qua va nén thiét 1ap 1a FALSE.
Gi4 tri tra vé cua ham 1a thir t cua sy kién dau tién chuyén sang trang thai bao hiéu
trong mang cac sy Kién IphEvents, va xac dinh bang gia tri tra vé cia ham trir di
WSA_WAIT_EVENT 0:

Index = WSAWaitForMultipleEvents(...);
MyEvent = EventArray[Index - WSA_WAIT_EVENT_0];

Khi d3 x4c dinh duoc ddi tugng sinh ra su kién, ung dung can xac dinh ma cua su
kién cu thé 1a gi. Him WSAEnumNetworkEvents sé& thuc hién diéu do.
int WSAEnumNetworkEvents(

SOCKET s,

WSAEVENT hEventObject,
LPWSANETWORKEVENTS IpNetworkEvents

);

M3 cua sy kién s& nam trong mang IpNetworkEvents c6 cau triic nhu sau:

typedef struct_ ' WSANETWORKEVENTS
{

long INetworkEvents;
int iErrorCode[FD_MAX_EVENTS];
} WSANETWORKEVENTS, FAR * LPWSANETWORKEVENTS;

INetworkEvents la mat na chira ma cac sy kién thi du FD READ, FD_WRITE...va
iErrorCode 12 mang cac ma 16i twong ang véi su kién do.

Poan mi sau diy s& minh hoa viéc sir dung su kién trong server dé quan Iy nhiéu
két ndi mot luc.
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SOCKET SocketArray [WSA_MAXIMUM_WAIT_EVENTS]; // Mang cac socket
// Mang cac doi twong sw Kién

WSAEVENT EventArray [WSA_MAXIMUM_WAIT_EVENTS], NewEvent;
SOCKADDRL_IN InternetAddr;

SOCKET Accept, Listen;

DWORD EventTotal = 0;

DWORD Index, i;

// Thiét1ap socket server doi két ndi & cong 8888

Listen = socket (PF_INET, SOCK_STREAM, 0);
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InternetAddr.sin_family = AF_INET;
InternetAddr.sin_addr.s_addr =
htonl(INADDR_ANY); InternetAddr.sin_port =
htons(8888);

bind(Listen, (PSOCKADDR) &lInternetAddr,
sizeof(InternetAddr));

/I Tao dbi twgng su kién doi két ndi moi
NewEvent = WSACreateEvent();

/I Gan ddi tuong su kién vao socket Listen

WSAEVventSelect(Listen, NewEvent,
FD_ACCEPT | FD_CLOSE);

I/ Chuyén sang ché do doi két noi

listen(Listen, 5);

/I Khoi phan tr dau tién cho mang socket va mang doi tuong sy kién
SocketArray[EventTotal] = Listen;

EventArray[EventTotal] = NewEvent;

EventTotal++;

while(TRUE)
{
/Il Boi su Kién mang trén cac socket
Index = WSAWaitForMultipleEvents(EventTotal,
EventArray, FALSE, WSA_INFINITE, FALSE);

Il Xac dinh chi s6 cua socket gy ra su
kién Index = Index -
WSA WAIT _EVENT 0;

/I Duyét qua tit ca cac socket

for(i=Index; i < EventTotal ;i++

{ 9 N g

// Kiém tra lai lan nira véi tung socket nhung véi timeout bang 1000 ms

Index = WSAWaitForMultipleEvents(1, &EventArray[i], TRUE,

1000, FALSE);

if ((Index == WSA_WAIT_FAILED) | | (Index == WSA_WAIT_TIMEOUT))
continue;

else
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{

Index = i;
/I Xac dinh cac su kién vaéi socket thar i
WSAEnumNetworkEvents(
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SocketArray[Index],
EventArray[Index],
&NetworkEvents);
I/ Kiém tra su kién FD_ACCEPT
if (NetworkEvents.INetworkEvents & FD_ACCEPT)

{
if (NetworkEvents.iErrorCode[FD_ACCEPT _BIT] !=0) // Néu c6 15i

{
printf("FD_ACCEPT failed with error %d\n",
NetworkEvents.iErrorCode[FD_ACCEPT_BIT]);
break;
} , , ,
// Chap nhan két noi mai va luu vao socket Accept
Accept = accept(SocketArray[Index],NULL, NULL);
/I Néu c6 qué nhiéu két ndi => dong socket
if (EventTotal > WSA_MAXIMUM_WAIT_EVENTS)
{
printf(*"Too many connections");
closesocket(Accept);
break;
¥
/[ Tao su kién cho socket vira tao
NewEvent = WSACreateEvent();
/I Gan su kién vao socket vira tao
WSAEventSelect(Accept,
NewEvent,
FD_READ | FD_WRITE | FD_CLOSE);
// Luu vao mang su kién va mang socket
EventArray[EventTotal] = NewEvent;
SocketArray[EventTotal] = Accept;
EventTotal++;
printf("Socket %d connected\n", Accept);
by
/I X 1y su kién FD_READ
if (NetworkEvents.INetworkEvents & FD_READ)
{ e ~
I/ Néu co loi ?
if (NetworkEvents.iErrorCode[FD_READ_BIT] !'=0)
{
printf("FD_READ failed with error %d\n",
NetworkEvents.iErrorCode[FD_READ_BIT]);
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break;
}

// Nhan dir liéu tir socket
recv(SocketArray[Index - WSA_WAIT_EVENT_0], buffer, sizeof(buffer), 0);
}

// Xt ly sw kién FD_WRITE
if (NetworkEvents.INetworkEvents & FD_WRITE)
{
// Kiém tra 16i
if (NetworkEvents.iErrorCode[FD_WRITE_BIT] != 0)

{
printf("FD_WRITE failed with error %d\n",
NetworkEvents.iErrorCode[FD_WRITE_BIT]);
break;
}

// Gtri dit liéu néu can
send(SocketArray[Index - WSA_WAIT_EVENT_0],
buffer, sizeof(buffer), 0);

}

// Xt ly sy kién dong socket
if (NetworkEvents.INetworkEvents & FD_CLOSE)

{
if (NetworkEvents.iErrorCode[FD_CLOSE_BIT] != 0)

{
printf("FD_CLOSE failed with error %d\n",
NetworkEvents.iErrorCode[FD_CLOSE_BIT]);
break;
}
closesocket(SocketArray[Index]);
// Loai bo d6i twong sw kién va socket ra khoi mang EventArray va
SocketArray
CompressArrays(EventArray, SocketArray, &EventTotal);

}
}
}
}
Co ché hoat dong cuia mo6 hinh WASEventSelect c6 phan twong tu so véi select
.Uu diém cua moé hinh nay 12 khong can méi trudng Windows dé co thé nhan su kién.
Tuy vay c6 han ché 1a mdi ludng chi hd tro 64 socket cing mot lac. Ung dung can
nhiéu socket hon phéi tao thém ludng va do vay né ciing khong thich hop méi quy
mo 16n.
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e) M6 hinh Overlapped

Pay 12 m6 hinh vao ra manh nhat. M6 hinh nay cho phép ung dung giri mot hoic
nhiéu yéu cau vao ra bat ddng bo va xir 1y cac yéu cau vao ra di hoan tat vao thoi
diém sau d6. M6 hinh nay twong ty nhu co ché vao ra trén Windows théng qua cac
ham ReadFile va WriteFile.

Pé sir dung mé hinh vao ra ndy, socket phai duoc tao bang ham WSASocket vai co
overlapped duoc bat.

S = WSASocket(AF_INET, SOCK_STREAM, IPPROTO_TCP,0,0,
WSA_FLAG_OVERLAPPED).

Sau d6 cac ham sau day c6 thé sir dung véi mé hinh vao ra nay:
e WSASend
e WSASendTo
e WSARecv
e WSARecvFrom
e WSAloctl
e WSARecvMsg
e AcceptEx
e ConnectEx
e TransmitFile
e TransmitPackets
e DisconnectEx
e WSANSPIoctl

Pé sir dung mo hinh nay, mdi ham vao ra nhan thém mat tham sé 1a con tré ti cau
trac WSAOVERLAPPED. Céc ham st dung cau tric ndy s& két thuc ngay 14p tuc bat
ké ché do hoat dong cua socket 1a dong bo hay bat dong bo. Cau triic ndy mo ta cac
thong tin can thiét dé hoan thanh thao tac vao ra. C6 hai phuong phap dé xu 1y két
qua cua thao tac: hoan thanh thong qua su kién hoac thong qua chuong trinh con.

Xir 1y hoan thanh théng qua sw kién. Ung dung sé& doi két qua vao ra thong qua ddi
tuong sy kién trong ciu trac WSAOVERLAPPED c6 khai bao nhu sau:
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typedef struct WSAOVERLAPPED

{

DWORD Internal;
DWORD InternalHigh;
DWORD Offset;

DWORD OffsetHigh;
WSAEVENT hEvent;
} WSAOVERLAPPED, FAR * LPWSAOVERLAPPED;

Cac truong Internal, InternalHigh, Offset, OffsetHigh dugc WinSock st dung noi bo,
ng dung khong nén thao tac truc tiép trén cac truong nay. Trudng hEvent 13 ddi
tuong su kién s& nhan dugc thong bao khi thao tac vao ra hoan tat, tng dung s& tao
dbi twong sy Kién va dién vao ciu tric nay truéc khi truyén vao cac ham vao ra. Khi
thao tac vao ra hoan tat, WinSock s& chuyén trang thai ctia d6i twong su kién tir chua
bao hiéu sang trang thai da bao hiéu. Nhiém vu caa ung dung 1a 1ay vé két qua cua
thao tac vao ra thong qua ham WSAGetOverlappedResult.

BOOL WSAGetOverlappedResult(
SOCKET s,
LPWSAOVERLAPPED IpOverlapped,
LPDWORD IpcbTransfer,
BOOL fWait,
LPDWORD lpdwFlags

Trong do

s la socket tuwong rng véi su kién.

IpOverlapped 1a con tré ti cau tric overlapped di sir dung khi bat dau thao
tac vao ra.

IpchTransfer 1a s6 byte da duoc trao doi.

fWait 1 tham sb bao cho ham c6 doi cho thao tac vao ra hoan tat hay khong.
Thi dy, néu fWait 1a TRUE thi ham s& doi dén khi thao tac vao ra hoan tat maoi
quay tré lai.

IpdwFlags 1a co két qua cua thao tac vao ra.

Néu WSAGetOverlappedResult thanh cong, gié tri tra vé 1a TRUE, nghia 1a thao tac
vao ra hoan tat, va IpcbTransfer 14 s6 byte da trao d6i. Néu ham tra vé FALSE c6
nghia 1a mot trong cac diéu kién sau di xay ra:

Thao tac véo ra chua hoan tat.
Thao tac vao ra hoan tat nhung c6 5i.
Khong thé xac dinh duoc trang thai ctia thao tic vao ra do tham sb dau vao sai.
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Poan ma sau minh hoa viéc sir dung mo hinh vao ra overlapped véi phuong thirc X
1y hoan thanh thong qua su kién dé xu 1y viéc nhan dit liéu trén server:

void main(void)

{
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WSABUF DataBuf;
char
buffer[DATA_BUFSIZE];
DWORD EventTotal =0,
RecvBytes=0,
Flags=0;
WSAEVENT EventArray[WSA_MAXIMUM_WAIT_EVENTS];
WSAOVERLAPPED
AcceptOverlapped; SOCKET
ListenSocket, AcceptSocket;

/ Budc 1:
/I Khoi tao WinSock va tao ListenSocket

/I Buéce 2:
/I Chap nhan két néi
AcceptSocket = accept(ListenSocket, NULL, NULL);

// Buoc 3:
/I Thiét 1ap cau trac AccepOverlapped

EventArray[EventTotal] = WSACreateEvent(); // Tao d6i twong su kién
ZeroMemory(&AcceptOverlapped, sizeof( WSAOVERLAPPED));
AcceptOverlapped.hEvent = EventArray[EventTotal];

/I Thiét 1ap cdu trac DataBuf

DataBuf.len = DATA_BUFSIZE;

DataBuf.buf = buffer;

EventTotal++;

/] Buéc 4:

/I Nhan dit liéu

if (WSARecv(AcceptSocket, &DataBuf, 1, &RecvBytes,
&Flags, &AcceptOverlapped, NULL) ==
SOCKET_ERROR)

{ I ~

/I Kiém tra loi

if (WSAGetLastError() '= WSA 10_PENDING)

{

/l Error occurred
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¥

¥

/1 Xt 1y sy Kién trén cau trac overlapped
while(TRUE)
{
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DWORD Index;

// Buéc 5:

/I Poi thao tac vao ra hoan tat

Index = WSAWaitForMultipleEvents(EventTotal,
EventArray, FALSE, WSA INFINITE,
FALSE);

// Budc 6:

/I Thiét 1ap lai d6i twong su kién vé trang thai chwa bao hiéu

WSAResetEvent(
EventArray[Index - WSA WAIT_EVENT _0]);

I/l Buéc 7:

/I Xac dinh trang thai cua thao tac vao ra

WSAGetOverlappedResult(AcceptSocket,
&AcceptOverlapped,
&BytesTransferred, FALSE, &Flags);

/I Kiém tra két ndi da bi dong chua, néu khong ¢ byte nao nhan duoc nghia la da

Il dong

if (BytesTransferred == 0)

{
printf("Closing socket %d\n", AcceptSocket);
closesocket(AcceptSocket);
WSACloseEvent(

EventArray[Index -

WSA_WAIT_EVENT _0]); return;

¥

/I X 1y dit liéu nhan dugc trong bién DataBuf

I/l Buéc 8:

/l Nhan thém dir liéu tir socket

Flags = 0;

ZeroMemory(&AcceptOverlapped,
sizeof(WSAOVERLAPPED));

AcceptOverlapped.hEvent = EventArray[Index -
WSA_ WAIT_EVENT 0];

DataBuf.len = DATA_BUFSIZE;

DataBuf.buf = buffer;

if (WSARecv(AcceptSocket, &DataBuf, 1, &RecvBytes,

&Flags, &AcceptOverlapped,

NULL) == SOCKET_ERROR)

{
if (WSAGetLastError() I= WSA_10_PENDING)
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Xw ly hoan thanh thong qua completion routine. Completion rotine 1a doan
chuong trinh s& duoc hé théng goi khi thao tic vao ra hoan tat. Completion routine
s& duoc chay trong ludng cua 1oi goi thao tac vao ra. Bé xur 1y kiéu nay, ung dung
phai truyén tham s 1a completion routine trong cac 1di goi ham vao ra. Nguyén mau
cua completion routine ¢6 dang sau:

void CALLBACK CompletionRoutine(
DWORD dwError,
DWORD cbTransferred,
LPWSAOVERLAPPED IpOverlapped,
DWORD dwFlags

);

Khi thao tac vao ra hoan tat, hé thong sé triéu goi CompletionRoutine va truyén céc
tham s sau

= dwError mé ta 15i ctia thao tac vao ra.

= cbTransfered 1a sb byte da trao doi.

= IpOverlapped la ciu triic overlapped da str dung cho thao tac vao ra
= dwFlags chira co cua thao tac.

Pé hé thdng co thé goi dugc CompletionRoutine, tng dung can chuyén ludng chira
loi goi sang trang thai alertable wait state. Him WaitForMultipleEvents c6 thé
chuyén ludng hién tai sang trang thai d6, tuy nhién ham nay yéu cau dau vao 13 it nhat
mot ddi twong su kién. Khi st dung phwong thirc completion routine nghia 1a chuong
trinh s& khong su dung di twong su kién nao. Ham SleepEx ciing c6 thé chuyén
ludng hién tai sang trang thai alertable wait state va khong can ddi twong su Kién nao.
DWORD SleepEx(

DWORD dwMilliseconds,

BOOL bAlertable

);

Poan ma sau day minh hoa viéc sir dung Completion Routine dé xir 1y vao ra trén
Mot server don gian
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SOCKET AcceptSocket, ListenSocket;
WSABUF DataBuf;

DWORD Flags, RecvBytes,Ret;

char buffer[DATA_BUFSIZE];

void main(void)

{
WSAOVERLAPPED Overlapped;

/ Buéc 1:
Il Khai tao WinSock, thiét 1ap ListenSocket

/l Budc 2:
/I Chap nhan két ni moi
AcceptSocket = accept(ListenSocket, NULL, NULL);

// Buoc 3:
/I Khoi tao cau trac overlapped

Flags = 0;
ZeroMemory(&Overlapped, sizeof( WSAOVERLAPPED));

DataBuf.len=DATA_BUFSIZE;

DataBuf.buf = buffer;

I Step 4:

/I Giri yéu cau vao ra véi dia chi cia Completion Routine

if (WSARecv(AcceptSocket, &DataBuf, 1, &RecvBytes, &Flags,
&Overlapped, WorkerRoutine) == SOCKET_ERROR)
{ ~
Il Xtx 1y loi
if (WSAGetLastError() '=WSA 10_PENDING)
{
printf("WSARecv() failed with error %d\n",
WSAGetLastError());
return;

}
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while(TRUE)
{

/I Budc 5: Chuyén ludng hién tai sang trang thai alertable wait state
Ret = SleepEX(INFINITE, TRUE);

/I Budc 6: Xir 1y cong viéc con lai sau khi hoan tat thao tac vao

ra if (Ret == WAIT _10_COMPLETION)

{

continue;
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else

return;

}
}
}

// Ham call back dwoc goi khi thao tac vao ra hoan tat

void CALLBACK WorkerRoutine(DWORD Error,
DWORD BytesTransferred,
LPWSAOVERLAPPED Overlapped,
DWORD InFlags)

DWORD SendBytes, RecvBytes;
DWORD Flags;

if (Error!=0 | | BytesTransferred == 0)
{

// Pa c616i x4y ra hodc socket bi dong
closesocket(AcceptSocket);
return;

}

// Tai thoi diém nay thao tic vao ra da hoan tat, rng dung c6 thé xi ly dit liéu nhin
// dwoc trong bién DataBuf
Flags = 0;

ZeroMemory(&Overlapped, sizeof(WSAOVERLAPPED));

DataBuf.len = DATA_BUFSIZE;
DataBuf.buf = buffer;
// Guri tra dir liéu néu can

// .
}

Mo hinh vao ra overlapped c6 vu diém 13 hiéu ning cao. Ung dung guri bo dém chira
dir liéu can guai hay nhan cho WinSock, va hé thong sit dung bo dém nay mot cach
truc tiép thay vi phai sao chép nhiéu lan nhu cac mé hinh vao ra khac. Han ché cua
mo hinh nay 1a néu thuc hién theo phuong thirc xtr 1y su kién hoan thanh, thi mdi
luong s& quan ly t6i da dugc 64 socket, néu xir ly theo
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completion routine, tng dung can dat ludng hién tai sang trang théi alertable wait
state, nghia 14 khong thé thuc hién duoc cac tinh toan khac.

Viéc lap trinh Gng dung sir dung cac thu vién chuan cia WinSock déi khi phuc tap
va khoé tiép can hon céac thu vién hudng ddi twong. Cac chuong sau sé& trinh bay
phuong phép lap trinh mang sir dung cac thu vién hudng ddi tugng C++.
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CHUONG 4. MFC SOCKET

< GIOI THIEU CHUONG 4

Chuong 4 13 phan 1y thuyét cac kién thtc tong quan vé MFC Socket.
< MUC TIEU CHUONG 2

Sau khi hoc xong phan nay, ngudi hoc ¢6 kha ning:

>

Vé kién thirc:

Trinh bay dugc vé MFC Socket;

Hiéu duoc cach sir dung 16p CSocket;

Hiéu duoc cach sir dung I6p CAsyncSocket;
Vé ky ning:

Nhan biét dugc vé MFC Socket;

Str dung duoc I6p CSocket;

Str dung duoc 16p CAsyncSocket

Vé ning luc tw chii va trach nhigm:

Rén luyén tinh chinh xac, sang tao, linh hoat;
Y thirc dugc tim quan trong va y nghia thyc tién cac kién thirc vé MFC Socket trong

lap trinh cac ng dung mang may tinh;

Tich cuc, chi dong va hop tac trong hoc tap. Thé hién su nhiét tinh, trach nhiém,

tac phong nhanh nhen trong cong viéc;

R/
0’0

PHUONG PHAP GIANG DAY VA HQC TAP CHUONG 4

Déi véi ngudi day: str dung phuong phap giang giang day tich cuc (din giang, van
dap); yéu cau nguoi hoc thuc hién tra 161 cau hoi va bai tap Chuong 4 (ca nhan hoac
nhém).

Doi Vi nguoi hoc: chu dong doc trude gido trinh (Chuong 4) trudc budi hoc; hoan
thanh day du bai tap Chuong 4 theo ca nhan hodc nhom va nop lai cho nguoi day
dung thoi gian quy dinh.

PIEU KIEN THUC HIEN CHUONG 4
Phong hoc chuyén mén héa/nha xwong:
- Phong hoc 1y thuyét, thuc hanh duoc trang bi hé théng dén du anh sang.
- Ban ghé cho sinh vién.
- Ban ghé gi4o vién, bang, phan.
Trang thiét bi mdy méc:
- May tinh, may chiéu
Hoc ligu, dung cu, nguyén vat ligu:
- Gido an, bai giang.
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- Gido trinh ndi bd va céc tai liéu giang day khac ho trg bai giang

Cic diéu Kién khdc: Khong co

KIEM TRA VA PANH GIA CHUONG 4

Noi dung:

Kién thuc: Kiém tra va danh gid tit ca noi dung da néu trong muc tiéu kién thic
K¥ ning: Danh gia tat ca ni dung di néu trong muc tiéu ki ning.

Ning lyc tu chu va trach nhiém: Trong qua trinh hoc tap, nguoi hoc can:
+ Nghién ctru bai trude khi dén lop

+ Chuan bi day du tai liéu hoc tap.

+ Tham gia day du thoi luong mén hoc.

+ Nghiém tic trong qua trinh hoc tap.

Phwong phap:

v' Piém kiém tra thuong xuyén: Khong c6

v' Kiém tra dinh ky: Khéng c
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NQOI DUNG CHUONG 4
4.1 Gioi thigu
Bo thu vién MFC Socket hd trg hai mo hinh 1ap trinh mang duoc va dong goi vao hai
l6p:
= CAsyncSocket
L&p nay dong goi lai thu vien WinSock. CAsyncSocket danh cho céac 1ap trinh
vién da c6 kinh nghiém lap trinh mang, va mudn tan dung tinh mém déo cua
WinSock cung véi su tién loi ma ngon ngit hudng dbi twong C++ mang lai.
CAsyncSocket ciing dong goi cac su kién cua WinSock va chuyén dén ung
dung théng qua co ché thong diép caa Windows. CAsyncSocket hoat dong &
ché o6 bat dong bo.
= CSocket
Lép nay ké thura tir CAsyncSocket, cung cip mét giao dién ¢ mic cao hon
nita. CSocket dé sir dung va ké thira nhiéu phuong thuc tir CAsyncSocket.
CSocket hoat dong ¢ ché do dong bo.

Pé sir dyng hai thu vién nay, tng dung can dugc phat trién trong méi treong Visual
Studio C++.

4.2 CSocket

Str dung 16p CSocket trong ddi don gian, cac thao tac co ban gém c6: khai tao socket,
két ndi dén socket khac, chap nhan két néi tir socket khac, gui dit liéu, nhan dir liéu,
dong két ndi. Lop CSocket dong goi hoat dong cua socket dong bo, do vay moi thao
tac s& chan ludng hién tai cho dén khi hoan tat.

4.2.1 Khéi tao CSocket

Phuong thuc Create dugc dung dé khai tao déi twong. Nguyén mau nhu sau
BOOL Create(
UINT nSocketPort = 0,
int nSocketType = SOCK_STREAM,
LPCTSTR IpszSocketAddress = NULL
);
Trong do:

= nSocketPort 1a cong dugc chon, mac dinh néu 12 0 thi hé diéu hanh s& chon
mot cong con tréng gan cho socket.

= nSocketType c6 hai gia tri la SOCK_STREAM tuong ng véi giao thuc
TCP va SOCK_DATAGRAM tuong ung vai giao thuc UDP.

= IpszSocketAddress 1a dia chi cia giao dién mang ma socket s& gén vao. Trong
truong hop may tinh c6 nhiéu giao dién mang thi tham s nay sé& cho phép lya
chon giao dién cu thé hoic tat ca cac giao dién.

Thi du sau day sé& khai tao d6i tuong CSocket s véi cac tham sé mic dinh:
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CSocket s;

s.Create(); // Tao socket vé&i cong mac dinh
// hoac

s. Create(80);// Tao socket & cong 80

4.2.2 Két ndi dén may khac

Phuong thic Connect s& dugc dung dé ndi dén socket khac. Co hai phuong thirc
chdng.
BOOL Connect(
LPCTSTR IpszHostAddress,
UINT nHostPort
)i
BOOL Connect(
const SOCKADDR* IpSockAddr,
int nSockAddrLen

);

Phuong thirc dau tién don gian hon, nhan hai tham sé, tham sé tha nhat 1a dia chi
may dich, tham s tha hai 1a cong can két ndi. CSocket 1am toan bd viéc phan giai
tén mién va lwa chon dia chi hd nguoi lap trinh. Thi du:

CSocket S;

s.Create;
s.Connect(www.google.com.vn, 80);

4.2.3 Chap nhan két ndi tir may khac

Néu ung dung 1a server, ham Accept s& duoc sir dung dé chap nhan két ndi tir may
khac.
virtual BOOL Accept(
CSocket& rConnectedSocket,
SOCKADDR* IpSockAddr = NULL,
int* IpSockAddrLen = NULL
)i
Thi du:

CSocket connectedSocket;
listeningSocket.Accept(connectedSocket);
// Gri nhan dir liéu trén connectedSocket

// ..

4.2.4 Giri dir liéu
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Ung dung c6 thé str dung phuong thirc Send dé gui dit liéu . Nguyén miu cua phuong
thire nhu sau:

virtual int Send(
constvoid* IpBuf,
int nBufLen,
int nFlags =0

)i

Trong do:
= IpBuf 1a dia chi bo dém chira dix liéu can gui.
= nBufLen 1a s6 byte can gui
= nFlags la co giri. Trén Windows gia tri duy nhat c6 thé c6 ctia nFlags 1a
MSG_OOB tuong ung véi viéc gui dir ligu OOB (Out Of Band).
Gia trj tra vé ciia ham 1a sé byte guri duoc. Ham Send 1a mot ham ddng bo, va s& khong
tré vé cho dén khi viéc giri hoan tt hoic c6 19i.
Thi du:

char buff[]="Hello Network Programming”;
connectedSocket. Send(buff,strlen(buff));

4.2.5 Nhan dir liéu
Ung dung sé& sir dung phuong thic Receive dé nhan dit liéu tir socket.
virtual int Receive(

void* IpBuf,
int nBufLen,

int nFlags =0
);
Trong do:

» |pBuf la dia chi bo dém chara dir liéu s€ nhan dugc.
» nBuflLen la kich thudc bo dém theo byte.
= nFlags la co nhan, co thé nhan mot hoic ca hai gia tri sau
o MSG_PEEK: Dit liéu ung dung nhan vé s& khong bi x6a khoi bo
dém hé théng.
o MSG_OOB: Nhandir liéu
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OOB Gia tri tra vé 1a sb byte nhan duoc.
Thi du:

char buff[1024];
int buflen = 1024, nBytesReceived;
nBytesReceived = connectedSocket. Receive(buff,1024);

4.2.6 Déng két ndi

Ung dung s& déng két ndi dang c6 bang phuong thizc Close(). Thi du
connectedSocket.Close()

4.2.7 Xay dung Client bang CSocket

Poan chuong trinh sau s& sir dung 16p CSocket dé néi dén may chu ¢ dia chi
www.google.com va giri mét truy van HTTP.

CSocket sk;

unsigned char buff[1024];

char * request = “GET
HTTP/1.0\r\nHost:www.google.com\r\n\r\n”;

int len = 0;

sk.Create();

sk.Connect(www.google.com,80);
sk.Send(request,strlen(request));
len = sk.Receive(buff,1024);
buff[len] = 0;

printf(“%s”,buff);

4.2.8 Xay dwng Server bang CSocket

Poan chuong trinh sau sé& str dung CSocket dé xay dung mot Server don gian
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CSocket listen,connect;

char * buff = “Hello Network Programming”;
listen.Create(80);

listen.Listen();

listen.Accept(connect);
connect.Send(buff,strlen(buff));

connect.Close();

4.3 CAsyncSocket

CAsyncSocket 1a 16p dong goi hoat dong cua socket bat dong bo. Cac ham vao ra tro
lai ngay lap tirc va tng dung sé& phai xtr 1y két qua vao ra sau d6. Cac ham vao ra co
ct phap twong tu nhu CSocket va s& khong dé cap dén ¢ day nira. Lp ndy ciing cung
cap kha nhiéu phuong thirc 40. Mdi phuong thic 40 s& twong (ng vai mot sy kién
ciia WinSock. Pé c6 thé sir dung ddi tuong CAsyncSocket, tng dung can ké thira tix
l6p CAsyncSocket va xay dung cac phuong thirc chong 1én cac phuong thic ao xir Iy
su kién véi socket. Cac phuong thirc thuong dugc chong 1a:
=  OnAccept
Phuong thirc nay s& duoc goi mdi khi ¢ yéu cau két ndi.
= OnClose
Phuong thirc nay s& duoc goi mdi khi socket dau kia bi dong.
= OnSend
Phuong thirc nay duoc goi khi socket co thé giri di liéu.
= OnReceive
Phuong thirc nay duoc goi khi socket nhan dugc dir li¢u va cho thg dung xu
ly
=  OnConnect
Phuong thirc ndy duoc goi khi yéu cau két ndi dugc chap nhan va socket da
san sang dé giri nhan di liéu.
4.3.1 Khéi tao déi twong CAsyncSocket
Phuong thirc sau s& khai tao mot ddi tugng CAsyncSocket

BOOL Create(

UINT nSocketPort = 0,

int nSocketType = SOCK_STREAM,

long [Event = FD_READ | FD_WRITE | FD_OOB | FD_ACCEPT | FD_CONNECT |
FD_CLOSE,

LPCTSTR IpszSocketAddress = NULL
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);
So véi CSocket, ham khéi tao c6 thém tham sb IEvent chinh 1a mit na chira cac su
kién ma d6i twgng mudn nhan tir hé thong.

4.3.2 Xir ly cac su kién

CAsyncSocket co cac sy Kién tuong tng véi cac phuong thirc a0 caa I6p. Bé xur 1y
su kién, ung dung can chong phuong thic 1én cac phuong thic ao d6. Thi du dé bat
su kién két ndi hoan tat (bat ké thanh cong hay that bai). Ung dung can xay dung 16p
ké thtra 16p CAsynSocket va chong phuong thirc OnConnect. Néu tng dung mudn
gui dit liéu di, n6 phai chong phuong thirc OnSend, phuong thirc ndy s& duoc goi moi
khi két ndi trén socket d6 co6 thé gui dit liéu. Sau d6 tng dung s& goi phuong thic
Send() dé thyuc su gui dir liéu. Tuong tu nhu vay, mudn nhan di liéu, tng dung s&
phai doi cho dén khi OnReceive duoc goi. Ung dung s& goi Receive dé thuc sy nhan
dix liéu veé.

Thi du sau day s€ minh hoa viéc xay dung mot Client dung CAsyncSocket.

// Khai bao 16p MySocket

class MySocket : public CAsyncSocket

{
public:
char buff[128];
unsigned int buff_len;
bool bSendable;
MySocket();
virtual ~MySocket();
virtual void OnAccept(int nErrorCode);
virtual void OnClose(int nErrorCode);
virtual void OnConnect(int nErrorCode);
virtual void OnReceive(int nErrorCode);
virtual void OnSend(int nErrorCode);
7
// MySocket
MySocket::MySocket()
{
buff len = 0; // Chwa c6 gi d€ guri
memset(buff,0,128);
bSendable = 0;
}
MySocket::~MySocket()
{
}
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/I Cai dat cac phuong thuc cia MySocket

void MySocket::OnAccept(int nErrorCode)

{
CAsyncSocket::OnAccept(nErrorCode);

}

void MySocket::OnClose(int nErrorCode)

{
Il Xt Iy su kién khi két ndi bi dong
CAsyncSocket::OnClose(nErrorCode
);

}

void MySocket::OnConnect(int nErrorCode)
{
Il Xir 1y sy kién khi viéc thuc hién két ndi hoan tat
if (nErrorCode==0)
bSendable = 1;
CAsyncSocket::OnConnect(nErrorCode);

¥

void MySocket::OnReceive(int nErrorCode)

{ >
// Nhan dir liéu va hién thi
buf_len = Receive(buff,128);
buff[buf_len] = 0;
printf(“%s” buff);
buf len =0;
CAsyncSocket::OnReceive(nErrorCode);

}
void MySocket::OnSend(int nErrorCode)
{
I/ Guri dtr ligu
Send(buff,buf_len)
; buf _len =0;
CAsyncSocket::OnSend(nErrorCode);
}

/ Boan chuong trinh chinh
char str[] = “Hello World”;
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MySocket  socket;
socket.Create();

socket.Connect(“www.google.com”,80);
// Poi su kién két n6i hoan tat trong OnConnect

// Giti di lidu

if (bSendable = 1)
sk.Send(str,strlen(str));
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CHUONG 5. NET SOCKET

< GIOI THIEU CHUONG 5

Chuong 5 14 phan 1y thuyét cac kién thuc tong quan vé Net Socket.
< MUC TIEU CHUONG 5

Sau khi hoc xong phan nay, ngudi hoc ¢6 kha ning:
> Vé kién thirc:

Trinh bay duoc Il6p quan trong trong NameSpace System.Net va
System.Net.Socket;

Hiéu duoc cac budc xay dung chuong trinh phia may chu st dung TCP;
Hiéu duoc cac budc xay dung chuong trinh phia may khach st dung TCP;
Hiéu duoc cac budc xay dung chuong trinh phia may chu sir dung UDP;
Hiéu duoc cac budc xay dung chuong trinh phia may khac sir dung UDP;
Vé ky ning:

Xay dung chuong trinh phia may chu st dung TCP;

Xay dung chuong trinh phia may khach st dung TCP;

Xay dung chuong trinh phia may chu su dung UDP;

Xay dung chuong trinh phia may khac st dung UDP;

Vé ndng luc tw chii va trdch nhiém:

Rén luyén tinh chinh xac, sang tao, linh hoat;

Y thtre dwoc tam quan trong va y nghia thuc tién cac kién thirc vé Net Socket trong

lap trinh cac ing dung mang may tinh;

Tich cuc, chi dong va hop tac trong hoc tap. Thé hién su nhiét tinh, trach nhiém,

tac phong nhanh nhen trong cong viéc;
< PHUONG PHAP GIANG DAY VA HQC TAP CHUONG 5

Déi v6i ngudi day: str dung phuong phap giang giang day tich cuc (dién giang, van
dap); yéu cau nguoi hoc thuc hién tra 1o cau hoi va bai tdp Chuong 5 (ca nhan hoic
nhoém).

Déi v6i ngudi hoc: cha dong doc trude gido trinh (Chuong 5) trudc budi hoc; hoan
thanh day du bai tap Chuong 5 theo ca nhan hodc nhom va nop lai cho ngudi day
dung thoi gian quy dinh.

< PIEU KIEN THUC HIEN CHUONG 5

» Phong hoc chuyén mon hoa/nha xwong:

- Phong hoc 1y thuyét, thuc hanh duoc trang bi hé théng dén du anh sang.
- Ban ghé cho sinh vién.

- Ban ghé gi4o vién, bang, phan.
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Trang thiét bi mdy méc:

- May tinh, may chiéu

Hoc liéu, dung cu, nguyén vit liéu:

- Gi4do an, bai giang.

- Gi4o trinh noi bo va cac tai liéu giang day khac ho tro bai giang

Cic diéu Kién khdc: Khong co

KIEM TRA VA PANH GIA CHUONG 5

Noi dung:

Kién thuc: Kiém tra va danh gia tit ca noi dung da néu trong muc tiéu kién thuc
K§ nang: Panh gia tat ca ndi dung da néu trong myc tiéu ki ning.

Nang luc ty chu va trach nhiém: Trong qua trinh hoc tap, ngudi hoc can:
+ Nghién ciru bai trude khi dén 16p

+ Chuan bi day du tai liéu hoc tap.

+ Tham gia day di thoi lwgng mén hoc.

+ Nghiém tic trong qué trinh hoc tap.

Phuwong phap:

Diém kiém tra thuong xuyén: Khong cd

Kiém tra dinh ky: 01 bai (Trac nghiém + Ty luan)
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NQOI DUNG CHUONG 5
5.1. Gigi thiéu vé NameSpace System.Net va System.Net.Sockets

NameSpace 12 mét tap hop cac 16p co lién hé gan giii voi nhau trong bo thu vién
NET. Hai NameSpace quan trong hd trg viéc lap trinh mang trong NET la
System.Net va System.Net.Sockets. Mdi namespace trén cung cap kha nhiéu 16p hd
trg, trong do cac 16p thong dung l1a IPAddress, IPEndPoint, DNS...

= Lop IPAdress: 16p quan 1y cac thao tac lién quan dén dia chi IP. Lp nay co
cac truong dac biét sau:
o Any: Pay 1a dia chi chi ra rang Server phai ling nghe trén tit ca
cac Card mang.
o Broadcast: Dia chi quang ba ciia mang hién tai.
o Loopback: Dia chi lap.
o AddressFamily: ho dia chi IP hién tai.

Mot s6 phuong thac can cha y lién quan dén 16p nay:

o Ham khai tao:
= |[PAddress(Byte[])
» |PAddress(Int64)
o IsLoopback: Cho biét dia chi hién tai co phai dia chi lap khéng.
o Parse: Chuyén IP dang xau vé IP chuan.
o ToString: Tra vé dia chi IP duéi dang dang xau ky tu.
o TryParse: Kiém tra IP ¢ dang xau c6 hop Ié khong.
= Lép IPEndPoint: 16p nay dong géi thong tin can thiét vé dia chi va cong cua
dich vu can két ndi dén.Mot s phuong thic can cha ¥:
o Phuong thirc khéi tao:
= IPEndPoint (Int64, Int32)
= |PEndPoint (IPAddress, Int32)
o Create: Tao mot EndPoint tir mot dia chi SocketAddress.
o ToString : Tra vé dia chi IP va sb hiéu cong theo khuon dang
“dia chi: cong”, vi dy: 192.168.1.1:8080
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= Lop DNS: 16p nay hd tro cac thao tac phan giai tén mién. Mot sé thanh
phan cua lop:
o HostName: Cho biét tén ciia may dugc phan giai.
o GetHostAddress: Tra vé tat ca IP ciia mot tén mién twong Gng.
o GetHostEntry: Thuc hién phan giai tén hodc dia chi truyén vao va tra
vé dbi tugng Kiéu IPHostENtry.
o GetHostName: LAy vé tén cia may tinh cuc bd.
NameSpace System.Net.Sockets ciing cung cp cac 16p thong dung: TepClient,
UdpClient, TcpListener, Socket, NetworkStream, ...

Phuong thirc sau s& duoc dung dé khai tao mot socket trén .NET
Socket(AddressFamily af, SocketType st, Protocol Type pt)

Trong dé cac tham sé thuong dugc st dung kém véi nhau nhu sau:

SocketType [Protocoltype Description

Dgram Udp Connectionless communication
Stream Tcp Connection-oriented

Raw Ilcmp Internet Control Message

Raw Raw Plain IP packet communication

Doan chuong trinh sau s€ minh hoa viéc khai tao cac 16p thong dung.
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using System.Net;

using System.Net.Sockets;
class SockProp {

public static void Main()

{

IPAddress ia = [PAddress.Parse("127.0.0.1");

[PEndPoint 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();

5.2. Chwong trinh cho phia may chu s& dung giao thiwc TCP

Céc cong Viéc can thiét khi viét chuong trinh cho may server:

Tao mot Socket

Lién két vgi mot IPEndPoint cuc bd

Ling nghe két noi

Chap nhan két néi

Gui nhan dir liéu theo giao thtc fia thiét ké

DPong két ndi sau khi di hoan thanh va trg lai trang thai ling nghe cho két
noi mai.

Doan chuong trinh minh hoa:

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.Any, 8888);

Socket server = new Socket(AddressFamily.InterNetwork,
SocketType.Stream, Protocol Type.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.ASCII.GetBytes(s);

/G dix liéu

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

while (true) {

data = new byte[1024];

intrecv =

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.ASCII.GetBytes(s);

client.Send(data, data.Length,

SocketFlags.None);

}

client.Shutdown(SocketShutdown.Both);

client.Close();

server.Close();

}
}

5.3. Chwong trinh cho phia may khach sir dung giao thic TCP
Céc cong viéc can thuc hién tai chuong trinh phia may khach

=  Xac dinh dia chi cua Server

= Tao Socket

= Kétndi dén Server

= Gui nhan dir liéu theo giao thirc da thiét ké
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* Pong Socket
Doan chuong trinh minh hoa

IPEndPoint ipep = new IPEndPoint(lIpaddress.Parse(*127.0.0.1"), 8888);
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];

intrecv =

client.Receive(data);

string s = Encoding.ASCII.GetString(data, 0, recv); Console.WriteLine(*'Server
gui:{0}", s);

string input;

while (true)

{

input = Console.ReadL.ine();

//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.ASCILGetString(data, 0, recv); Console.WriteLine("Server gui:{0}", s);
}

client.Disconnect(true);

client.Close();

}
}

Hinh 8. Trinh ty guri nhan diz liéu theo giao thizc TCP

5.4 Chwong trinh phia may chi si¢ dung UDP
Céc cong viéc can thuc hién:

= Tao mot Socket

= Lién két vi mot IPEndPoint cuc bo

= Gui nhan dir liéu theo giao thic fia thiét ké
* Pong Socket

DPoan chuong trinh minh hoa
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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"), 8888);
Socket server = new Socket(AddressFamily.InterNetwork,
SocketType.Dgram, Protocol Type.Udp);

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.ASCI1.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.ASCII.GetBytes(s);
server.SendTo(data,0,data.Length,SocketFlags.None,remote);

¥

server.Close();
by
5.5 Chwong trinh cho may khach si dung UDP

Céc cong Viéc can thuc hién

=  Xac dinh dia chi Server

= Tao Socket

= Guri nhan dit liéu theo giao thirc fia thiét ké
* DPodng Socket

DPoan chuong trinh minh hoa
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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 [PEndPoint(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;

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.ASCII.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();

}
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UDP Server

socket( )
UDP Client bind( )
socket( ) recvt:;om( ) [+——

1 1

block until datagram

—{sendto( ) Wﬁfm a client

Process request

recvfrom( )

sendto( )

data(reply)

close( )

Hinh 9. Trinh ty guri nhan diz liéu theo giao thizc UDP
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