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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10
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NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




LAP TRINH UNG DUNG MANG
BAI 02: MO HINH THAM CHIEU OSI

GV: Ths TRAN VAN THANH



i NoOi dung

= MO hinh tham chiéu OSI
= Qua trinh x1r Iy va van chuyén mot géi dit liéu
= MO hinh tham chiéu TCP/IP




i Mo hinh OSI

= Khai ni€ém giao thirc mang

= Gidi thiéu céc t6 chirc dinh chuan

= (G101 th1éu mo hinh OSI

= Chure nang cua tung 16p trong mo hinh OSI



i Giao thire (protocol)

s Giao thire (protocol) la cac qui tac glao tiép giira
hai hé thong dé chiing cé thé trao doi dit liéu duogc
vO1 nhau.

m Vi dl}l

s Internetwork Packet Exchange (IPX): giao thirc
mang Novell Netware.

= Transmission  control  protocol/  Internetwork
Protocol (TCP/IP): giao thuc mang su dung pho
bién trén Internet.

= NetBIOS Extended User Interface (NetBEUI): duoc
Microsoft va IBM thiét ké dé hd trg mang vira va

nho.
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i Cac to chire dinh chuan

s International Telecommunication Union - [TU:
hiép hoi vién thong quoc té (www.itu.int).

s Institute of Electrical and Electronic Engineers -
IEEE: wvién cac ky su di€n va dién tu
(Www.1ee€.0rg).

s International Organization for Standardization —
[SO (www.1s0.01g): t6 chirc tieu chuan Quoc te.



i Mo hinh OSI

s OSI - Open System I,nterconnectior{: la mo hinl}
liég ket gitra cac hé thong ,m(")’ duoc to chuc ISO dé
xuat 1977 va dugc cong bd vao nam 1984.

= Muc dich:

= Chia hoat dong thong tin mang thanh cac phan nho
hon

= Chuan hoa cac thanh phan mang

= Cac 16p c6 thé phat trién doc 1ap



Mo hinh OSI

OSI dua ra cac qui tac:

= Cach thtc cho cac thiét bi giao
tiép mang c6 thé truyén di lidu
duoc vo1 nhau.

= Phuong phap dam bao muc do
tin cay, tbc do truyén dir 11€u

= Cach thirc van tai, truyén, sap
xép va két ndi voi nhau

OO

CNC O NXC N\ X X X )

A A A A A U




i Mo hinh OSI

= Application layer (16p tng dung):
= Cung cap giao dién dudi dang cac chuong trinh g
cho nguo1 dung.
= Cung cép cac dich vu mang: FTP, SMTP, POP3,
Telnet, HTTP.
= Presentation Layer (16p trinh bay):

s Cung cap co ché dinh dang, nén dir liéu, dam bao dir
11€u c6 thé doc duoc 0 bén nhan.

= Vi du cac kiéu dit liéu: JPEG, Mp3, AVI,...



i Mo hinh OSI

= Session Layer (16p phién)
= Thiét lap, duy tri, két thuc phién giao dich.

= Kiem soat hdi thoai gitta cac qua trinh giao tiep (khi

nao truyen, truyén trong bao lau...)
= Transport layer (16p van chuyén)

= Dam bao tinh tin cdy hodc khong tin cay khi truyén
dir licu

= Kiém soat viéc phan doan va tai lap ghép dir liéu.

= Kiém soat luong, kiém soat 16i, sap xép thtr tu dix
l1éu.

= Don vi dir li€u: Segment (phan doan)



i Mo hinh OSI

= Network layer (16p mang)

= Dinh tuyeén di¥ ligu dén dich, kiem soat tac nghén dir li¢u,
cung cap dia chi logic (dia chi IP) cho dir li¢u.

= Don vi1 dit liéu: Packet (Go1) hoac Datagram

= Datalink layer (16p lién két dit liéu)

= Diéu khién méi truong truyén dan.

0 CNung cap die} chi vat Iy (dia chi MAC), cung cap co ché kiém
101, phan phoi frame...

= Don vi dit li¢u: Frame (Khung)

= Chia lam hai tang con:

. LLC (Logical Link Control)

- MAC (Media Access Controller)
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i Mo hinh OSI

= Physical layer (16p vat 1y)

= Dinh nghia cac qui cach vé dién, co, thu tuc, cac
dac ta chirc nang cua thiét bi.

= Mot s6 dic diém: mirc dién thé, khoang tho1 gian
thay do6i dién thé, toc dd vat 1y truyén dir liéu cua
thiét bi...

= Pon v1 dir li¢u: Bit

11
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Qua trinh xwr ly va van chuyén goi dir li¢u

HOST A HOST B

\( ) \( )
7 APPLICATION < Data > |7 APPLICATION
WA Y, L Y,
(" ) (" )
6|| PRESENTATION | Data » |6|| PRESENTATION
WA Y, L Y,
(" ) \( )
5 SESSION < Data > |5 SESSION
L Y, L Y,
(" ) (" )
4 TRANSPORT < Segments > |4 TRANSPORT
L Y, L Y,
(" ) (" )
3 NETWORK < Packets > |3 NETWORK
L Y, L Y,
(" ) (" )
2 DATA LINK < Frames > |2 DATA LINK
WA Y, WA Y,
N\ /" ) . (" )
1 PHYSICAL < Bits > |1 PHYSICAL
WA Y, WA Y,
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i Mo hinh TCP/IP

FTP

HTTP

SMTP

DNS

DNS || TFTP
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Internet

Many LANS
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Chong giao thitc TCP/IP
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i Cac buoc dong goi trong mo hinh TCP/IP

DATA STREAM
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‘L So sanh mé hinh OSI va TCP/IP

(" )

0S| MODEL

)

JLICATION

NC N\

CNC O NXC O \XC \NXC \XC X )
A A U A A A Y A

lI:NIAIION

16

SESSION






> ATHENA

WWW.ATHENA.EDU.VN

ATHENA



ATHENA



No1 Dung

® Giéi thiéu vé mo hinh OSI
o Khainiém
. Céc quy tic
® M6 hinh tham chiéu OSI
o Giéi thiéu chi tiét 7 tang caa mo hinh OSI
e Qua trinh xt Ij va van chuyén ctia mot goi dir
liéu
® M6 hinh tham chiéu TCP/IP
o Khainiém
. Giéi thiéu chi tiét 4 tang cia mo6 hinh TCP/IP

® So sanh mo hinh OSI v41 mo hinh
TCP/IP

ATHENA



Mo Hinh Tham Chiéu OSI

® Khai niém:
« M6 hinh OSI (Open System Interconnection)
e Puoc t6 chire quoc té ISO (International

Standardization Organlzatlon) dé xuat vao
1977 va cong b6 lan dau vao 1984

« M6 hinh OSI 1a 1 khu6én mau glup ching ta
hiéu duoc dit liéu di chuyén trén mang nhu
thé ndo, cac chirc ning mang dién ra tai méi
l6p
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Mo Hinh Tham Chiéu OSI

® M6 hinh OSI dinh nghia cic quy tac sau:

« Céach thtrc cac thiét bi giao tiép va truyén
thong v41 nhau

» Céc phuong phép d¢ cac thiét bi trén mang
khi nao thi duoc truyén di liéu, khi nao thi
khong

e Céc phuong phap dé dam bao truyén dung dit
liéu va ding bén nhan

o Cach thtre van tai, truyén, sap xép va két noi
véi nhau
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Mo Hinh Tham Chiéu OSI

e Cach thirc dam bdo cac thiét bi mang duy tri
toc @6 truyen dir liéu thich hop

e Tin hiéu dung dé trinh bay di li¢u trén
phuong tién truyén dan

 Loai tin hiéu duoc dung

ATHENA



Mo Hinh Tham Chiéu OSI

Application

Presentation

Session

Transport

ATHENA



Mo Hinh Tham Chiéu OSI

® MO hinh OSI
0S| Reference Model

7. Application

6. Presentation
5. Session
4. Transport

2. Data Link
1. Physical
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Application

® Tang tmg dung (Application)

e Quy dinh giao dién gitra nguoi str dung va moi
truong OSI

« Cung cap cac phuong tién cho nguoi sir dung
truy cap

« Cacimg dung dugc cung cap nhu cac chuong
trinh xw 1y ki tuy, bang biéu, thu tin...

« Loép nay dua ra cac giao thac: HTTP, FTP,
SMTP, POP3, Telnet
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Presentation

® Tang trinh bay (Presentation)

* C6 nhiém vu phan phat va dinh dang di li¢u
cho tang tng dung deé dir liéu tiép tuc xu Iy
hoac hién thi

o Chuyén doi cac thong tin tur cd phap nguoi st
dung sang ct phap phu hop dé truyén dit liéu

° LO’p nay sé dinh dang dix li¢u tir 16p 7 dua
xuong roi gui di dam bdo sao cho bén thu ¢6
thé doc duoc dit liéu ciia bén phat
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Presentation

® Tang trinh bay (Presentation)

« Ngoaira lop nay c6 thé nén di liéu truyén va
ma hoa chang trudce khi truyén dé bao mat

e Céc chuan dinh dang dix liéu cua 16p 6 14 GIF,
JPEG, MP3, MPEG ...
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Session

® Tang Giao Dich (Session)

e C6 churc niing thiét lap, quan Iy, va duy tri
phién thong tin glao dich glua hai hé thong

« Giai quyet nhimg van dé vé dong bo hoa, dam
bao rang khong ai thay cac phién ban khong
nhat quan cua dix liéu

« Cac giao thuc trong 16p 5 sir dung la: NFS
(Network File System), X- Window System,
ASP
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Transport

® Tang van chuyén (Transport)

. Tang nay x4c dinh dia chi trén mang, cach
thuc chuyen glao gbi tin trén co so truc tiép
gitra hai dau mat

o Céac khoi dir liéu dugc phan thanh nhing gbi
nho, cac goi dir liéu nho nay goi la cac
Segment

° Tang nay phan doan dir liéu tir hé thong may
truyén va tai thiét 1ap dir liéu tai may nhan

. Pam bao viéc truyén cac thong tin 1a dang tin
cay (end-to-end)
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Transport

® Tang van chuyén (Transport)

- Débao dam dugc viée truyén on dinh trén
mang tang nay thuong danh sb cac gbi tin va
dam bao ching chuyén theo thtr tu

. Céc giao thuc pho bién tai day 1a TCP, UDP,
SPX.

ATHENA



Transport

® Tang van chuyén (Transport)
e Céac dich vu két noi ¢ tang van chuyén:
- Xép thir tu cAc phan doan
- Kiém soét 16i
- Kiém soéat luong
e Céc k¥ thuat truyén tai tai tang nay:
- Phi két ndi (Connectionless transmission)

Dinh huéng két néi (Connection oriented)
Bit tay 3 budc (Three way handshake)

Kiém soat dong (Flow control)
X4c thye khi truyén (Acknowledgement)
Thoa thuin trude khi truyén (Windowing)
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Céc Dich Vu Két N6i O Tang Van Chuyén

® Xép thir tu cic phan doan:

» Khi 1 théng diép 16n duoc tach thanh nhiéu
phan doan nho dé ban giao, 10p van chuyen S€
sap xép thu tu cac phan doan va déng goi lai

® Kiém soat 19i:

« Khi c6 phan doan bi sai, trung lap thi n6 sé yéu
cau truyén lai

® Kiém soat ludng:
. Dung tin hiéu b4do nhan dé x4c nhan

» Bén gui s€ khong truyén dir liéu néu bén nhan
chua guil tin hiéu xac nhan da nhan duoc dir liéu
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K§ Thuat Truyén Tai O Tang Van Chuyén

® Phi két n6i (Connectionless transmission)

o La kiéu két noi don 1é, khong tham gia vao qua
trinh stra 16i va diéu khlen 161

- Vd: chung ta c6 thé gul 11a thu cho 1 ngudi ma
ngu:m nay khong biét ciing nhu khong can
nguoi do phai lam gi
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K§ Thuat Truyén Tai O Tang Van Chuyén

® Pinh hu’c’)’ng két ndi (Connection oriented)

o La két néi ma cac nat bén trong c6 thé sira 16i
va diéu khién dong

« VD: Hé thong dién thoai 1a mot két néi cd dinh
hudéng, vi n6 doi hoi nguoi & dau bén kia phai
nhac may 1én méi bat dau truyén tin

ATHENA



K§ Thuat Truyén Tai O Tang Van Chuyén

® Bat tay 3 budc (Three way handshake)
« V61 ky thuat nay thi truée khi géi va nhan thi
cac may phai thoa thuan véi nhau viée ket noi
nhu thé nao

Client
States

CLIENT

ATHENA

SYHN_SEMT

ESTABLISHED

3-Way Handshake

Synchronize
[ SYN >

Synchronize
< SYN ACK
Acknowledgement

Acknowledgement
[ ACK >

Connection

< Oata Transfer
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Server
States

LISTENING

SYM_RCVD

ESTABLISHED

LISTENING
SERVER



K§ Thuat Truyén Tai O Tang Van Chuyén

® Kiém soat dong (Flow control)

e la ky thuat klem tra cic goi tin bi 161, bi mat
trén duong truyén

o Céc goi tin bi mat c6 thé do 2 nguyén nhan sau:

- Do may gdi nam trén 1 bang thong rong 16n va c6 thé
gdi di cung ltc nhiéu g0l tin nhung may nhén thi lai
nam trén 1 bing théng rat nho
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K§ Thuat Truyén Tai O Tang Van Chuyén

- Do cung 1 thoi diém ¢6 nhiéu may géi dit liéu ciing
mot lac dén 1 may tiép nhan
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K§ Thuat Truyén Tai O Tang Van Chuyén

DPé dam bao dugc chat luong cua viée gui nhan,
cac may nhan duoc trang bi thém 1 viing nho
dém (Buffer)

Thay vi nhan va xir 1y cac goi tin truc tiép thi
bay gio da ¢6 bo nhd dém dam trach viéc nay

Ldc nay may nhan chi can lay théng tin tir bo
nhd dém lén va xui ly
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K§ Thuat Truyén Tai O Tang Van Chuyén

® Xéac thyc khi truyén (Acknowledgement)

. Khi may goi truyén thong tin cho may nhan né
lubén ché may nhéan thong bao lai la ¢6 nhan
duoc goi tin do khong roi né méi goi goi tin
tiép theo
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K§ Thuat Truyén Tai O Tang Van Chuyén

® Thoéa thuan trude khi truyén (Windowing)
o K§ thuat nay tuong tu nhu Acknowledgement
nhung no co 1 vai cai tién
« May goi va may nhan phai thoa thuan 1 kich
thudc cu thé cua 1 gbi tin trude khi goi

ATHENA



K§ Thuat Truyén Tai O Tang Van Chuyén
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Network

® Tang mang (Network)

. Tang ndy c6 nhiém vu x4c dinh viéc chuyén
huéng, vach du:(mg di cho cac gobi tin trén
mang (chuc ning dinh tuyén)

e Quyét dinh duong di tir may tinh nguon dén
may tinh dich

* Quidn ly lyu lugng trén mang, dinh tuyén, va
kiém soat su tic nghén cua dit liéu
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Network

® Mot s6 Giao thte 6 tang nay:

 IP, IPX, RIP, OSPF, AppleTalk (str dung cho
MAC OS)...

® Mot s6 ky thuat dinh tuyén trén taing mang:
« Chuyén mach kénh (Circuit Switching)
o Chuyén mach tin (Message Switching)

« Chuyén mach goi (Packet Switching)
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Network

® Mot sb thiét bj hoat dong ¢ ting nav:
« Switch Layer3

e Router

ATHENA



Data Link

® Tang lién két dir liéu (Data link)

» Co6 nhiém vy dinh dia chi va kiém tra duong
két noi gitra mang va thiét bi

« Dong gbi va phan phat cac gobi tin
. Tang nay lién quan dén:
- Dija chi vat Iy cua cac thiét bi mang

MO0 hinh mang

Co ché truy cap duong truyén

Thong béo 161

Thu ty phan phoi cac Frame (khung dit liéu)
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Data Link

® Tang Data link duoc chia thanh 2 16p con:
* Lép con MAC (Media Access Control — biéu
khién phuong tién truy cap)
- Cung cap giao dién véi adapter mang

- Driver cho adapter mang thuwong dwoc goi la
MAC driver

« L6p con LLC (Logical Link Control — Diéu
khién lién két logic)

— - Quan Iy dwong link giira cac thiét bi lién lac
trong mang
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Data Link

® Frame dit liéu tai tang DataLink

MAC IP

Header Header TCP DATA Trailer
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Data Link

® MAC header:
e Chta Source MAC va MAC cta may nhan

® IP header:

e Chta Source IP va IP cua may nhan

® TCP:

e Quy dinh cac Protocol, Port, kiéu truyén 1a
TCP hay UDP
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Data Link

® Data:
« La noi dung cua goi dir liéu
® Trailer:
o Chua céc thong tin dung dé kiém tra 16i

® VD: mot may A (MAC A, IP A) giri
mail cho may B (MAC B, IP B) thi
cO Frame nhu sau:

SMTP

MAC A MAC B IP A IP B Port=25

DATA Trailer
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Data Link

® Mot s6 thiét bi hoat dong ¢ tang Data-
Link
o Switch

 Bridge
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Physical

® Tang vat Iy (Physical)

° De rayeu cau vé nhirmg phuong tién ky thuat
can thiét trén phu:ong dién vat Iy va quy dinh
khoang cach két ndi gitra may goi va may
nhan

o Két cau vat 1y cua mang (Physical Topology)

° Cung Ccap cac chuan vé dién, day cap, dau ndi,
dién ap, toc do cap truyén dan

. Céc dau néi vat 1y: RJ45, DBg, DB25...
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Physical

® Mot s6 thiét bi hoat dong ¢ tang vat 1y
e Repeater

Amplifier / Repeater Set-Up
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Physical

® Mot s6 thiét bi hoat dong ¢ tang vat 1y
« HUB

ATHENA



Qua trinh x&r ly va van chuyén cua goi dir liéu

TI"Q e thut uhg dung i AH | Dpls I_I';T_;—.:; .I.II:II.I.pp

Thng, Gaothictrhdén «—J{PH| Dala |—= a2 Fres

Tang Giao thic phisn = ~+— SH Data [ Tang Ses

e e SR e e e R G G e R G . R SR W e e S R R R SR S e e e e e i e i e G . e

Tang G thie - tang |
vinduin | vindudn T Sl Vanchain || 1135
ok S Ry T ot — 0 | packet

R RS R R e S B R S S SRR R R W WS WS R

a—IDH Dala OT |—a 1&g || Frame

e s e e e e e e e e e e e e ]

T}..'; -— — ——— .-E.Ili:.:-. - —- 'rmg | Elt

—]

Vat by = : _ ¥EN

Al ‘"‘Ehj-:ﬁ'rgm;.e%"-déﬂmﬁud'u: ré



Su Lién Lac Gitra Cac Tang Trong M6 Hinh OSI

THE 7 LAYERS OF OSI

TRANSMIT
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Application layer

Praesentation layer

Sasaion layor

ratisiort laya
Metwork layser
Data link layer
Physical layer
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Suv Lién Lac Gilta Cac Tang Trong M6 Hinh OSI

® Qu4 trinh xir Iy va van chuyén cua goi dit
liéu

e VD thuc té: Mot nguoi goi 114 thu
- Cho thu vao bi thu (dau d@é 1)
- Ghi rd dia chi trén bi thu (dau dé 2)
- Nguoi dua thu cho vao 1 céi boc 16n (dau @é 3)
- Goi ra xe dé chuyén di (duong truyén dan)

« Phia nguoi nhan:
- Nguoi dua thu lay thu ra khoi boc (boc dau deé 3)

- Nguoi nhén sé nhan thu cia ho dva vao dia chi trén
phong bi (béc dau dé 2)

- Nguoi nhan béc thu ra va doc thu (bdc dau dé 1)
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Mo Hinh OSI

® Tom lai:
Ung dung (Applicatian)

Cung cap cac dich vy ve in an, file, tin nhan, co sé dii ligu...

DIRRIEN Cung cap cac dich vu ve nén, ma hoa va chuyen doi dii lieu
(Prasentation]
Fhién 2l g . T T .
Bigu khién cac phien lam viéc
[2e5gi0n]
Tai van Cac ket noi end-to-end, sta loi, cung cap truyen tin tin cay hay khong
(Transpart) tin cay
Mang : A e e
Binh tuyen cac gdi tin, danh dia chi logic (Ex: IP, IPX)
(Metwark)
Lign ket dir figu Bang goi thanh cac Frame, dich vu truy cap dwong truyen, phat hién [oi
(Data link) (nhwng khing sia lsi)
Wat Iy

Cac chuan ve dién ap, b noi (Connector), di day...

(Physical)
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M6 Hinh Tham Chiéu TCP/IP

® Khai niém:
M5 hinh TCP/IP duogc bo quoc phong my
nghién ciru va sang lap ra

» Nhim dép ung nhu cau truyen théng moi lac
moi noi, ¢ bat ky diéu kién gi ké ¢ trong thoi
chién

e M5 hinh tham chiéu TCP/IP tuong tu véi mé
hinh OSI
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ATHENA

M6 Hinh Tham Chiéu TCP/IP

® Pic diém:

Cit théng tin thanh nhitng géi nho de dé
dang di qua b6 phén truyeén tai trung gian

Tuong tac véi phan cimg cua thiét bi dau cuoi
mang

Xac dinh dia chi nguon va dia chi dich
Dbinh tuyén cho cac gobi dir liéu
Kiém tra 161, kiém so4t luong va xac nhan

Chap nhan di liéu tir tng dung va truyén no
té1 mang dich



M6 Hinh Tham Chiéu TCP/IP

TCP/IP

Application

Transport

Internet

Network Interface
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So Sanh M6 Hinh OSI va TCP/IP

0S| Model TCP/IP
Application |
Presentation 1 Application
Session
Transport - Transport
Network - Internet
Data-link
Network Interface
Physical

Figure 2.- TCP/IP and the O5I model
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M6 Hinh Tham Chiéu TCP/IP

® Application

 Gom cac tng dung nhu: FTP, SMTP, HTTP,
DNS...

® Transport

 Bao gom 2 giao thitc: TCP, UDP
® Internet

e Nghi thirc IP (Internet protocol)

® Network Interface

» Co tinh chat tuong tw nhu 2 16p Datalink va
Physical cua kién tric OSI
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ATHENA

TCP/IP

ST

Process)
Application

Host-To-Host

Internet

Network
Access

Data Data Data
TCP
Message Header MESﬁgE
IP
Packet [Header Packet
Frame Frame
MAC
Header

=>

M6 Hinh Tham Chiéu TCP/IP

® Cac budc dong goi dir liéu trong mo6 hinh

o]

Process}
Application

Host-To-Host

Internet

Network
Access




So Sanh M6 Hinh OSI va TCP/IP

® Giong nhau:
. Déu c6 kién triac phan 16p
« Déu c6 cic 16p Transport, Network
o Sir dung ky thuat chuyén Packet

® Khac nhau:

M5 hinh TCP/IP két hop 16p Presentation va
Session vao trong lop Application

MO0 hinh TCP/IP két hop 16p DataLink,
Physical vao trong 1 16p

ATHENA



ATHENA



MANG MAY TINH

BAI 06: KHAO SAT CHI TIET CAC LOP TRONG
MO HINH OSI

GV: Ths TRAN VAN THANH



i NoOi dung

K
K
K

nao sat cl

N0 sat cl

h1 t1ét |

h1 t1ét |

N4a0 sat cl

Op Datalink.
Oop Network.

11 t1ét |

Oop Transport.

(G161 thi€éu mo hinh Firewall.



i Khio sat chi tiét 16p Datalink

= Chia lam hai tang con: LLC, va MAC.
s Lép 2 ho tro 16p 1:
= Lop 1 khong thé glao tiep duoc voi cac 1op trén -> 16p 2
s dung tang LLC d¢ giao ti€p
= Lop 1 khong thé xac dinh cac may tinh -> 16p 2 xéc
dinh may tinh dua vao dia chi MAC
= Lop 1 chi c6 thé mo ta 1 chudi bit lién tuc -> 16p 2 t0
chirc, phan chia thanh tirng nhom bit ¢6 y nghia
= Lop 1 khong thé nao quyét dinh may tinh nao dugc
quyén go1 thong tin Ién mo1 trudng néu cung mot lue ¢o
nhi€u may tinh muon go1 thong tin -> Lop 2 su dung hé
thong ho trg Media Access Control (MAC).



i Cac phuong phap truy cip trén méi truong truyén dian

= Cam song da truy co phat hien dung d6 (CSMA/CD)
= Chuyén thé bai (Token-passing)



i Cac phwong phap truy cap

= K§ thuit CSMA/CD

= Workstation 1 géi dén workstation 5
- Workstation 3 gdi dén workstation 4

boi T ms Poi T1-T ms
[ [me]  [=e]
.
Wme 1 Woc n 2 WoDatan Data
Data Data Data Data

Data
JAM  JAM  JAM JAM “JAM

1 1ICpP uav O tié,p dat
l rmlnator erminator

=
— —

Workstation 4 Workstation 5



Cac phwong phap truy cap

=K¥y thuat CSMA/CD
= Host mubn goi dir liéu.
= Tin hiéu trén duong truyén ?
= Chuan bi frame dé gai.
= GO61 Frame di.

Yes

0

= Kiém tra collision ? 3 -
= Tiép tuc goi frame. '
= Da go1 xong dir liéu ? 4
= Két thiic goi dir liéu. I

= Phat sinh tin hiéu tat nghén (JAM) Yes

= SO lan d3 goi tang 1én 1

= S04 lan da goi qué 1on ?

= Huy bo viéc truyén dir liéu

= Dung thuét toan backoff dé tinh toan th¢
cho (t ms)

= Cho t ms, sau do goi lai

|

No

2
77

10

No

Yes

13

14




i Cac phwong phap truy cap

= Ky thuat Token-Ring
= Di tor Workstation 2 dén Workstation 5

Workstation 4 Workstation 5



i Cac phwong phap truy cap

= K§ thuat Token-Ring (khi co su co)

Workstation 4 Workstation 5



Cac phwong phap truy cap

Ky thuat Token Ring

Bit dau

Cho thé bai (Token)

Giir thé bai

Co6 mudn gdi dit lidu ?

Gai dir liéu di

D3 hét thoi gian cho phép ?
Gial phong the bai

Két thic

O



:L Khao sat chi tiét 16p Network

= Dinh tuyén (Routing) 1a qua trinh chuyén thong tin
qua mang tu noi go1 t61 no1 nhan. Pinh tuyén co
hai thanh phan l1a chuyén mach (switching) va chon
duong (path determination).

= Dua vao bang dinh tuyén (routing table), thiét bj s&
quyéet dinh dia chi k€ ti€p can d1 qua dé dir licu co
thé dén duoc dich.

= Cung cap dia chi logical address (IP address)

= Cung cap cac giao thirc IP, IPX,...

10



i Khao sat chi tiét 16p Network

= Qua trinh x ly ARP

Chuan bi goi dit liéu

Kiém tra dia chi MAC c6 trong
ARP table ?

Go1 go1 tin ARP request

Nhan go1 tin ARP reply

Lay thong tin dia chi MAC dé
gd1 got tin.,

1

N
éo

Yes

— H - 0w =

11




i Khao sat chi tiét 16p Network

s D1

11 MAC cua may C

ARP Table:

MAC MAC IP IP
A.B.C1.23]| 7

| | | . | | . |
| A.B.C.1.2.3 | | A.B.C.4.5.6 | | A.B.C.7.8.9 |
I R R R

A B C =



Khao sat chi tiét 16p Network

= GO1 go1 tin Broadcast (ARP request) di

MAC MAC IP IP
ff.ff.ff.ff.f.ff

E B 2

| | | | | |
| A.B.C.1.2.3 | | A.B.C.4.5.6 | | A.B.C.7.8.9 |
I N A R

What is your MAC Addr?

A B C

13



i Khao sat chi tiét 16p Network

s May C nhan dugc go1 tin Broadcast

MAC

MAC

ff.ff.ff.ff.f.ff

IP

IP

What is your MAC Addr?

=

|
AB.CA1.2.3

A

=

N

I | A.B.

S
.B

B

" 4

p
-

F

|
| | é
C.4.5.6 | | C.7.8.9 |
I R R R

%
C

14



i Khao sat chi tiét 16p Network

= May C tra 101 bang géi tin ARP reply

A_B“{Ié (7;_3_9 MAC IP IP This is my MAC Addr
| , | . | ] |
LA.B.C.1.2.3 | L A.B.C.4.5.6 | L A.B.C.7.8.9 |

A B C .



i Khao sat chi tiét 16p Network

= May A goi goi tin dén may C thong qua dia chi MAC

ARP Table:

MAC MAC IP IP
A.B.C.1.2.3]A.B.C.7.8.9

2 B 2

| | | | | . |
| A.B.C.1.2.3 | | A.B.C.4.5.6 | | A.B.C.7.8.9 |
I R R R

Data

A B C 16



i Khao sat chi tiét 16p Network

s Cung duong mang

s Khac duong mang

Host Y

ARP Request

Broadcast

Example 1: TCP/IP
destination local

Host Y

ARP Request

| ARP Reply|

= Qua trinh dia chi MAC trong 2 truong hop

Host Z

wac_| luac
MAC

Broadcast

B

Example 2: TCP/IP
destination not local

Router A_{;

Routing

| ARP Reply| table:
Host Y Net for
MAC Host Z

17



! Khao sat chi tiét 16p Network

= Qua trinh thuc hién 1énh Ping

18



i Khao sat chi tiét 16p Transport

s Ho tro cho viéc phan manh va tap hop dir liéu thanh céc
data stream.

= Reliability (tin cay)
= Flow Control
= Hai protocol ¢ 16p transport layer 1a TCP va UDP:

= V&1 TCP thi qua trinh thuc hién qua ba budc sau:
= Thiét 1ap két ndi (connection establishment).
= Truyén dir liéu (data tranfer).
= Két thuc két ndi (connection termination).
= UDP la nghl thirc khong tin cdy, n6 khong dam bao dir li€u
dén dich co6 bi mat hay khong, ding tht tu hay khong.

UDP nh¢ cac nghi thttc ¢ 16p trén dam nhan chirc nang

nay.
Yy 19



i Khao sat chi tiét 16p Transport

= TCP hoic UDP dung port hoic socket, nd 1a con sb
ma thong qua do6 thong tin duge truyén 1én cac 16p
cao hon. Cac port cO gia tr1 nho hon 1024 dugc
dung lam cac port chuan. Cac ing dung riéng nén
dung port c6 gia tr1 1o6n hon 1024.

= Gia tri port dugc chira trong phan dia chi nguon va
dich ctia moi segment TCP.

20



Flow Control

! Transmit
B
 —

Khao sat chi tiét 16p Transport

=

Sender » Receiver

Stop —|i S <€ Not ready

-®r
Go —|i '— £ REEd!

Resume transmission 3
-

Buffer full
Process
segments

Buffer okay

21



Khao sat chi tiét 16p Transport

cknowledgment
1123|456 11213415
Send 1 e
Send 2 >
Send 3 >
- Ack 4
Send 4 e
Send 5 X
Send 6 e
<« Ack 5
Send 5 >
- Ack 7

22



Khao sat chi tiét 16p Transport

indowing
Window Size=1
— Send 1 > | | Receive 1
] -
L Vo Send 2 > | | Receive 2
("'/ ACk‘ 3
Window Size=3
Send 1 » | | Receive 1
Send 2 > | | Receive 2
Send 3 > | | Receive 3
Send 4 T | Receive 4




Khao sat chi tiét 16p Transport

s [FIT|[S|[D|T[S
S T|E|(M|N|F|N
EYP|L|T|S|T|M
N|P P| P
E
T

Port
Numbers—»

TCP UDP

Transport
Layer

= Ca TCP va UDP déu str dung Port (hodc socket) dé
g01 thong tin dén cac tang trén

24



i Khao sat chi tiét 16p Transport

s Port co g4 tr1 tu: 0 — 65535.
= Port du@i 1023: danh cho cac ng dung pho bién,
00i 1a cac Port chun.
= Port tr 1024 : cac Port chua st dung.
= MOi trng dung c6 Port riéng. Vi du dich vu FTP ¢6
Port mac dinh 1a 20 va 21, trong khi dich vu Web
lai c6 Port mac dinh 1a 80. Khi may tinh khac
mudn st dung dich vu Web thi phai két ndi vao
Port 80.

25



i Khao sat chi tiét 16p Transport

= DPic diém cua giao thirc TCP:
= Connection-oriented (hudng két noi)
= Reliable (tin cay)

= C6 thé goi lai cac thong tin d3 géi nhung may nhan
chua nhan duoc.

. Sép Xép la1 cac go1 tin nhan dugc theo dung trat tu
nhu bén goi.

26



Khao sat chi tiét 16p Transport

= Giao thitc TCP - Cach thurc bat tay 3 lan

HOST
A
&

Send SYN
(seq =x)

Receive SYN
(seq =y,
ACK =x + 1)

Send ACK
(ACK = y+1)

‘\hﬁhﬁhﬁhﬁhﬁih

HOST
B
ar

Receive SYN
(seq =x)

Send SYN

(seq =y,
ACK =x + 1)

Receive ACK
(ACK = y+1)

27



i Khao sat chi tiét 16p Transport

0

Dinh dang cua go1 tin TCP

4 10 16

24

31

SOURCE PORT

DESTINATION PORT

SEQUENCE NUMBER

ACKNOWLEDGEMENT NUMBER

HLEN |RESERVED|CODE BITS WINDOW
CHECKSUM URGENT POINTER
OPTIONS (IF ANY) PADDING

DATA

28




i Khao sat chi tiét 16p Transport

= MOt sO truong can quan tAm trong cau tric goi tin
TCP:
= Source Port: Port nguon (Port trén may goi)
= Destination Port: Port dich (Port trén may nhan)

= Sequence Number: La s6 tuan tu cua octet dit liéu
dau tién trong segment (trir khi cd SYN duoc bat)

s Acknowledgment number: Chtra gia tr1 cua goi1 tin
ké tiép ma bén nhan dang cho.

= Window: Chi ra s6 luong géi tin toi da ma bén nhan
c¢6 thé nhan cung mot thot diém

29



i Khao sat chi tiét 16p Transport

= Mot sO trudng can quan tdm trong cau trac goi tin
TCP (tt):
= Control bits: (8 bit)
= URG: Urgent Pointer field significant
= ACK: Acknowledgment field significant
= EOL: End of Letter
= RST: Reset the connection
= SYN: Synchronize sequence numbers
= FIN : No more data from sender
= Checksum: Dung dé kiém 16i & phan header va phan
dir [i¢u
= Data: dir liéu duoc chira trong phan nay
30



i Khao sat chi tiét 16p Transport

= UDP chuyén dit liéu theo hinh thirc khong tin cay.
Pic diém cta UDP:

= Connectionless (phi két noi).
= Unrehiable (khong tin cay)

= Khong dam bao viéc phan phat cac goi tin dén ding
dich (unreliable).

= Khong sap xép thur tu cua cac go1 tin sau khi nhan
duoc.

31



i Khao sat chi tiét 16p Transport

= Mot so giao thtrc (protocols) str dung UDP 1a:
s TFTP (Trivial File Transfer Protocol)
= SNMP (Simple Network Management Protocol)
s DHCP (Dynamic Host Control Protocol)
= DNS (Domain Name System)

32



i Khao sat chi tiét 16p Transport

= Dinh dang g61 tin UDP

16 16 16 16

Source |Destination | Length | Check | Data...
Port Port Sum

= UDP la giao thitc don gian dé chuyén dir liéu, ma
khong can xac nhan va dam bao viéc phan phoi.

33



i Giéi thiéu mo hinh Firewall

» Gidi thiéu vé Firewall
s Dual-homed host
s Screened Host

s Screened Subnet



i Giéi thiéu vé Firewall

= Firewall hay con goi 1a bic tuong lira dugc hiéu
nhu 1a mot hé thong may tinh va thiét bi mang
gitup ta co thé bao mat, giam sat cac truy xuat tu
bén trong ra ngoai va nguoc lai. Tir d6 ta co thé
phong chong céc truy cap bat hop phap.

35



i Mo hinh Dual-homed host

= Firewall theo kién tric Dual-homed host dugc xay
dung dua trén may tinh dual-homed host.

= MOt may tinh dugc go1 1a dual-homed host néu né co
it nhat hai network interfaces. Mot interface giao tiép
v6i bén trong (LAN), mot interface giao tiép véi bén
ngoai (WAN).

= Dual- homed host chi c6 thé cung cap cac dich vu bang
cach uy quyén (proxy) hodc cho phép users dang nhap
truc tiép vao dual-homed host. Moi giao tiép truc tiép
gitra mot host trong mang nd1 bd va mot host bén ngoai

déu b1 cam. N



| Mo hinh Dual-homed host

s MO hinh

Remote User

Firewall g Dual-homed host

Internal Network
]

= =] ey =
—— = =]
Computer Computer Computer

Computer

37



i Mo hinh Screened Host

= Screened Host c6 cau truc gan giong voi c€:1u
trac Dual-homed host. Kién tric nay cung cap
cac dich vu tor mot host bén trong mang nd1 bo,
dung mot Router tach ro1 vé1 mang bén ngoai.
Trong kiéu kién tric nay, bao mat chinh 1a
phuong phap Packet Filtering (Ioc go1 tin).

= Bastion host dugc dat bén trong mang nd1 bd.
Packet Filtering dugc cai trén router. Theo cach
nay, Bastion host 1a hé thong duy nhat trong
mang no1 bO ma nhirng host trén Internet co thé
két noi toi.

38



i Mo hinh Screened Host

= Packet ﬁltermg cling cho phep bastion host c6 thé
mé két ndi ra bén ngoai. Cau hinh cua packet
filtering trén screemng router nhu sau:

= Cho phép tat ca cac host bén trong mo ket ndi toi
host bén ngoai thong qua mot s dlCh vu ¢d dinh.

= Khong cho phép tat ca cac két noi tir cac host bén
trong (cam nhirng host nay st dung dich proxy
thong qua bastion host).

= Mot s6 dich vu duoc phép di vao truc tiép qua
packet filtering.

= Mot s6 dich vu khac thi chi duoc phép d1 vao gian
t1I€p qua proxy.

39



i Mo hinh Screened Host

<P
4

= MO hinh

40



i Screened Subnet

= Nhim ting cudng kha niang bao vé mang noi
bo, thuc hién chién lugc phong thi theo chiéu
sau, tang cuong su an toan cho bastion host,
tach bastion host khoi cac host khac, phcfn nao
tranh ldy lan mot khi bastion host bi ton thuong

= Kién triic Screened subnet dan xuat tir kién triic
screened host bang cach thém vao phan an toan:
mang ngoai vi (perimeter network) nham cé lap
mang nd1 by ra khoir mang bén ngoai, tach
bastion host ra kho1 cac host thong thuong khac.

41



i Screened Subnet

= Router ngoair (External router con go1 la access
router): nam gilta mang ngoai vi va mang ngoai
cO chirc nang bao vé€ cho mang ngoai vi (bastion
host, interior router). N6 cho phép hau hét
nhling gi outbound tu mang ngoai vi.

= Interior Router (con goi 1a choke router): nam
gifta mang ngoai vi va mang ndi bd, nham bao
vé mang nd1 by trudc khi ra ngoal va mang
ngoai vi. N6 khong thuc hién hét cac qui tic
packet filtering cua toan bo firewall.

42



i Screened Subnet

@ o |
gl - o f—

| Fowkar |
s MO hinh ! i
i Perimeker Hetwork |
i Imtmmar i
r e TTETEER | T . |
i Hirewall Rouler ;
I A
] o il ia Hat
i pani] [ in T
Liser
Usar LT 125
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V.

NOI DUNG

Céc t6 chirc chuan hda mang
M6 hinh kién trdic va cac quy tac phan tang
M6 hinh két ndi cac hé thong mé OS|

Mbt s6 md hinh kién triic chuan khac



l. Cac t6 chirc chuan héa mang

2. Béanacéhtredideridhiaariric da tang

S0 khiernigionsl Bemdardsiganizatidy) tré ngai cho
BRIPTSY qune UG ISR @gMphand  Telephone

CGASKAFBHEnCRBRIAHEINIERY 1R dF 4o (ERETeatioiRal
Eﬁ'l‘ﬁ%?\ Hget lﬂ@t%%ng tao ra cac sdn pham mé&

ve mang va tao diéu kién cho viéc phat trién va st dung
mang.

Céac t6 chirc tiéu chuan qudc té da ra doi. CAc nha san
xuat da thdng nhat cac san pham, khi xuat xwédng phai
tuan theo cac chuan, cac khuyén nghi quy dinh thiét ké
va san xuat cac san pham mang.



Il. M6 hinh kién tric phan tang

- Damtang detichéhddmg|&di dhaoasdiduaiyda dhxdre
nkog phaiciotdhépmdthidtg véangadnbd B pludd
va tiiéngélrigydnhidsaguadydiémcbhupbéla mang
b1 vErg VoD nittkey thigt bihduw easaiéru&inty) nthiga
h&mgrkbisdbhdc ndng nham cung cap mét so dich

. BaINHAHE G R AN H G de R0 e 28t 8P Fheo

. B@nddidaad o@ Hidic Taatangaydrs, mdn gwirh
[dha hayiantranghiroangmgohia rkigduhBétibdg g két
nbiéunténghaiendimdotHiny @S8Igd@pedt sBystem
hiag-toyéntititng.




I.1. Quy tac phan tang

ISO quy dinh cac quy tac phan tang nhw sau:

= KOrandii mhonghiandod gifié céandosg tarmmdadahgngaitial
Ve cRGcmBrgngidheie tmj NG ridinge Clhéntjlﬁbatrﬂaﬁg
IQQEKLP W%Lﬂ%ﬁbﬁ@ |%H'@e@ Fa9§9 L Y d@CcUah GFEE QH@E)

%}Q%h@r’i P IECERG ANy 'a%'EQaH‘%ﬂHﬂ%\ vd'ed
ﬂﬂhl?n%l e tang.

r lieu khong duoc truyén trg p fw tan thr | cua.hé

8'9%{%% i@aﬂ%m@@&m{gﬁ? ﬂl%ssnéa%% g

{J@é@r 2gMg KA S wiAthBaRM & wYOME HRBCVE Hirodaeig
&@;reMuVéo’ 'pAdimietany geudiroit dew@at’éah@utam’&fe
treynavamgakahgothgnamrmha:l[m gmmbagtarhglke/ahauda
dedighaduoc chuyén nguoc lén cac tang trén. Gilra cac
dong tang xac dinh lién két logic, gitva cac tang vat Iy cé
lién két vat ly.




I.2. Quan hé giira cac tang

Nhw vay méi mét tang c6 hai quan hé: quan hé theo
chiéu ngang va quan hé theo chiéu doc. SO lwgng cac tang
va cac giao thirc tang dwoc goi 1a kién trac mang (Network
Architecture).

. Quan hé theo chiéu doc héégiﬁesuébdéhg’l&émhéa
tangangdangt h?acth@mgg dﬁu’g Uh{an:gkbntltaogi{am t@l@lmgxan
t'n’mhnbau thldi tlaat rtgyyéfm)ltrhlmqav H AN t304) oloaki

w 4 ' arige), dwoc




M hinh kién tric phan tang

detongA  [IHGHHGRGEI

Giao thirc tang n i
Tangn [« Tangn

Giao dién tang n/n-1 [_ _ o
Giao thuc tang n-1 ———
Tang n-1 Tang n-1

Giao thire tang 2 .
g2 | Tang 2

Ta

o >} - — = = = =

Giao dién tang 2/1

_ Giao thire tang 1 .
Tar.191 « > Tang 1

. Du,é’ng.trUYO o000 ?




11.3. Truyén/nhan théng tin trong kién tric phan tang

- Vi du truyén nhan trong mé hinh hé thong A va B véi n=5

dpinéngA  [IIHEHERGEI
Tang 5 -

Tang 4 -
Tang 3 pandquilvaid d4ud
Tang 2 [AHGHANE

Puwdng truyén vat ly



11.3. Truyén/nhan théng tin trong kién tric phan tang

7 | Application

| _[Header [Data

| [Header Data

Jata JiBmalbinkll [z [ Retditiien. | [Header Data
011011100010010010001}77] Physical | 7 7 [D11011100010010010001




I1.4. Nguyén tac truyén théng dong tang

: Dértruim 6y adragr g tongrehiangipéo gadng qua
caq Shdeiee %u@W@uH&?%M@O%PV(Fﬂ%‘t’oEBP@H}ﬂF&

tin g ht&:m):umhéng tin dwoc thém vao dau cac goi tin

trong qua trinh hoat dang truyén théng cta cac thuc thé.
- VIQQytHI@m N eaderavadigurcare g®high kanginiua moi tang

troRg, 4uA WA WRehdR, R d Y& 9RLASHR AR 9P
(ERFRRPUIBLHORIYEN thong gitra cac tang ké nhau. K hleu

. o-gR b@d?tﬁg . 85 Tven i 40, () K9gning

gua cac tang goi fin sé tach tho[&tm diéu khién thudc no

tru%}gghy“eu %@oﬂ?ﬁ% g]%ﬁ tocol Data Unit): Bon

u PDU = PCI + SDU,
nghia la don vi di Ileu giao thuc bao gom thong tin diéu

khién PCI dwo’c thém vao dau don vi di* liéu dich vu
SDU.
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I1.5. Dich vu va chat lwong dich vu

Tang N sé pha| biét s&r dung dich vu nao cla tang
N-1 va cung cap nhitng dich vu gi cho tdng N+1.

- Qua trinh cung cap dich vu théng qua cac diém
truy nhap dich vu (SAP) trén cac giao dién tang
N/N+1.

- CO hai loai dich vu khac nhau:
- Dich vu hwéng lién két (Connection Oriented) va

- Dich vu khéng lién két (Connectionless).



DIERNOD ARG Connection Oriented):

12

Cac dich vu va giao thirc trong cac mo hinh hé
thong mé thwe hién truyén théng 3 giai doan theo
thtr tw thoi glan nhw sau:

-Thiét Iap lién két

-Truyén di liéu

-Giai phong lién két



13

Truyén hwéng lién két trong cac dich vu thoai.

Giai doan Gidgelipiigisintkét

—
:




Dich vu khong lién ket (SellEailellEES)

- Dich vu khong lién két khéng can tiéu ton thdi gian
dé thiét 1ap lién két va giai phong lién két gilra cac
thwce thé dong tang.

» Khong yéu cau kiém soat luong di ligu, dv liéu duoc
truyén voi toc do cao Ao nhwng do tin cay thap.

» Khéng truyén lai trong trwdng hop xay ra 16i dwong
truyen. Cac dich vu khong lién két phu hop voi cac yeu
cau truyén dung lwgng khong Ioén, cac cubc trao doi
théng tin rai rac va déc lap.

14
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11.6. Cac ham dich vu nguyén thuy (Primitive)

Viéc cung cap va nhan céac dich vu gilra cac thyc thé trong
cac tang ké nhau thong qua viéc goi cac ham dich wvu
nguyén thay. C6 bon kiéu ham dich vu nguyén thay co ban:

3. MRzypesisey é‘lljraalq).): BDuge rt‘rw’ctht_lng tyeuswadlupg’ ghingy ot
hddH@&tNABY @ ety SRCADiHd BEBNhaHNthdieRtigishaivy
dié‘?ﬁft‘r%y nhap dich vu.
ation, (Chi ba wo’c here thé chi bag yeu cau
&%g" BT ERees RS ARG b Sich Vil
é xac nhan hoan tat cac thu tuc da duwoc yeu cau tu

truo’c BRIHAAT GhkcA3RsLYRA By Request.

- Chi bao mét chirc ndng da dwoc goi tai mot diém SAP.
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Nguyén ly hoat déng cua cac ham dich vu nguyén thuy

vetonga  [IHERGAGEI

uoirespul

=
>

Giao thirc tang N
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I1.7. Quan hé giitra dich vu va giao thurc

Dich vu ¢ giao thive Sglalvk Gk Vel el=Tugyuro Vel{e s YV
hy
: Kﬁlo gféﬁru\;ﬂglgl?ﬁ)o} t%% cac céc thao tac cla céac thuc thé

. £ tl‘t‘&n)gCHﬁ;t‘iaOQ AN ARSI GACRR] FARIEAR

G ARGHGHR gequéecae HRURR &4 danedus iphiashs
e aosm@tgilab\ﬁa@% LE3RY S5hgURshdiet: YHAng khac.

g N wo’c |ali, mot a0 thwc la mot tap cac quy tac, quy wo’c

% luﬁ‘(gl ﬁl a%l%”ﬂ %Q@ lPéJ kﬁaﬁ
ﬁ%é’éCBaWﬁH" emhr@e o0& FRY Yé"ha a"éafﬂgp%
ﬂﬂ?&ﬁaq&&HG \}?}’I"ﬁlt’?ﬁl IR e thé st dung giao thirc dé

thwe hién sw xac dinh cac dich vu.



Biéu dién th&i gian cac ham dich vu nguyén thay

Bén phat Bén thu

Tang — [N+1 |

. Reques
____________ IndiCatiOn

\

Respon®

N+1

Cornfirmed
(co xac nhan)

Uncornfirmed
(Khéng xac nhan)

Request Indication

18
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l1Il. M6 hinh két noi cac hé thong mé OSI

- M6 hinh két ndi cac hé thong mé& OSI 1a mé hinh can ban
vé cac tién trinh truyén thong, thiét Iap cac tiéu chuan kién
tric mang & murc Qudc té.

- L& co s& chung dé cac hé thdng khac nhau co thé lién két
va truyén thong dwoc véi nhau.

- M6 hinh OSI td chirc cac giao thrc truyén thdong thanh 7
tang, méi modt tang gidi quyét mét phan hep cua tién trinh
truyén thong, chia tién trinh truyén théng thanh nhiéu tang
va trong moi tang c6 thé c6 nhiéu giao thirc khac nhau thwc
hién cac nhu cau truyén théng cu thé.



20

l1l.1. Cac tang hé thong mé’

7| APPLICATION |

Giao thirc tang &ng dung

Giao thirc tang phién

Giao thirc tang trinh dién_I

TRINH DIEN

T

6 | PRESENTATION
5 SESSION
4| TRANSPORT |

PHIEN

Siao thire tang van chuyélr.

VAN CHUYEN

o[ NETWORK | s

ao thirc tang lién két div [E.L
) |

~ Giao thtrc tang vat ly

EN KET DO LIEY

i

2 DATA LINK

1 PHYSICAL
-
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I11.2. Nguyén tac dinh nghia cac tang trong OSI

M6 hinh OSI tuan theo cac nguyén tac phan tang nhw sau:

= Mb hinh gém N =7 tang. OSI la hé thong mé, phai c6 kha
nang két ndi voi cac hé thong khac nhau, twong thich voi
cac chuan OSI.

= Qua trinh xt ly cac tng dung dwoc thie hién trong cac hé
thdng mao, trong khi van duy tri duwgrc cac hoat dong két noi
gilra cac hé théng.

- Thiét 1ap kénh logic nham thwc hién viéc trao ddi thdng tin
gitba cac thuc thé.



l1.3. Cac giao thirc trong mo hinh OSI

Trong mo hinh OSI c6 hai loai giao thirc dwoc str dung:
giao thirc hwéng lién két (Connection - Oriented) va giao
thirc khong lién két (Connectionless).

. Giao thive khong lign két DIV (Ve RO\ Ao o]0 lap

UreRUERE kHY GuyEine iy, ¥aet 8agOtRe §8He kRgarong kel
plal ed adpcatopnai uiéhiap wuyén dotliégic.

- Chung thwong lwong voi nhau vé tap cac tham sb sé sy
dung trong giai doan truyén d liéu.

- D lieu dwoc truyén v&i cac co ché kiém soat 16i, kiém
soat Iuong dw liéu, cat/ho’p di¥ liéu, nham nang cao do tin
cay va hiéu qua cla qua trinh truyén dir lieu.

- Sau khi trao dbi di liéu, lién két sé dwoc hay bd.

Thiét lap lién két logic s& nang cao dd tin cdy va an toan
trong qua trinh trao doi di liéu.

22
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l1l.4. Truyén div liéu trong md hinh OSI
Data [[TAPPLICATION™| [INGNGIBUNGIN Data

H. Data

Hy HyData

PRESENTATION

TRINH DIEN

SESSION

PHIEN

H. Data

Hp HyDrata

ettt 100 [T O - - .0

HwH¢ He Hp Ha Data

1001010111001

LIEN KET DU LIEU| H\H; Hg Hy H,Data

DATA LINK
PHYSICAL VAT LY
- N

=~ 1001010111001 =

M

T
T Tty

Al ';',',j',',"::'l[[:{j &

1001010111001
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l11.4. Truyén dir liéu trong md hinh OSI (tt)

Tang Header Tén dir liéu
Application Ha Message & Packet
Presentation | Hp Packet
Session Hs Packet
Transport Ht Datagram,Segment & Packet
Network Hn Datagram & Packet
Data Link Hd Frame & Packet
Physical Physical | Bit




l1l.5. Vai tro va chirc nang chi yéu cac tang

Tang Chirc nang chu yéu Giao thirc
7- Application | Giao tiép ngw®i va mdi treéng mang Ung dung
6-Presentation | Chuyén dbi ct phap dir liéu dé dap &ng yéu cau | Giao thirc
truyén thong cua cac rng dung. Bi&n ddi ma
5-Sesion Quan Iy cac cudc lién lac giva cac thyc thé bang | Giao thirc
cach thiet 1ap, duy tri, ddng bé hoa va huy bd céc A
A 3 N . 2, phién
phién truyén thdng gilra cac ng dung
4-Transport Van chuyén thong tin gilra cac may chu (End to | Giao thirc
End). Kiém soat 16i va ludng dir liéu. . x
Van chuyén
3-Network Thwe hién chon dwdng va ddm baéo trao dbi théng | Giao thire
tin trong lién mang va&i cong nghé chuyen mach
] Mang
thich hop.
2-Data Link Tao/g® bd khung théng tin (Frames), kiém soét| Thi tuc
ludng va kiém soéat 16i. .
kiém soat
1-Physical Pam bao cac yéu cau truyén/nhan cac chudi bit qua | Giao dién
cac phwong tién vat ly. DTE - DCE

2[‘
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IV. Mét so kién truc khac

1. Systems Nework Architecture (SNA)

2. Internetwork Pacl;et Exchange/Sequenced (IPX/SPX — Sy
trao doi, sw noi tiep)

3. AppleTalk
4. Digital Network Architecture (DNA)

5. Ho IEEE 802 (Institute of Electrical and Electronic
Engineer)

6. TCP/IP (Transmission Control Protocol/Internet Protocol)
7. FDDI



IV.1. Systems Nework Architecture (SNA)

» MEmgtSNAsng BigAidugcic@ntingBM thiet ke, dac ta kien

truc mang x&_ly dir liéu phan tan.
hire nang cua cac _node tron man Node Io 5 klem

éPt g aCcakydigh: \ﬁf‘?n tac
ﬁp@ ‘ g% mﬂﬂﬁffeném%‘a.awmﬁ@dﬁg giEg v
e loai 2.0 va 2.1 |a cac loai node ngoai vi dwoc noi

\K}emw NG 668 BIIDIY Mhadidtieraigh kRAamrauo
V3 rgly@g(ﬁqﬁbﬁg iph thwong dwoc dung dé twong tac voi

cac may tinh tap trung.

- CAc mang tram cudi SNA duoc té chirc theo hé phan cap
va khi xuat hién vao nam 1974, SNA chi hé tr¢ cac mang
phan cap.

= Hé phan ca ap g m mot diém diéu khién trung tam (may
chu), cac hé diéu khién (trung tdm va cum), cac tram cubi.



IV.1. Systems Nework Architecture (SNA)

[FUNCTIONVANAGEWENT] ~ Guins

TRANSMISSION CONTROL | Kiém soat phién truyén
[ PATHCONTROL | Chon dudng va kiém sodt
dir liéu
DATA LINK CONTROL SDLC

PHYSICAL CONTROL X21, RS232
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IV.1. Systems Nework Architecture (SNA)

g‘ﬂgﬂ\g@ s%lﬁ?s ﬁ@é’?i%'h Architecture-kién tric (rng dung
caloh R8Ag r% a mot dot chlnhcytle p theo clia SNA, dwoc
Cony BEVL AR Hee7P0Ro SRS KNG Rnf8 Hgl 8¢

Ny N?Wk Control Program (NCP-Chwong trinh diéu khien mang)

Vlrtual Telecommunications Access Methol (VTAM-Phuwong thiee truy
cap vién thdng ao)

- Advanced Peer-to-Peer Networking (APPN-Mang ngang hang cao cap)

- Customer Information Control System (CICS-Hé diéu khién théng tin
khach hang)

- Information Management System (IMS-hé thong quan trj théng tin)

- Advanced Program-to-Program Communication (APPC-Truyén
thong lien chwong trinh cao cap)

= Distributed Data Management (DDM- Quan tri di liéu phan tan)
= SNA Distributed Services (SNADS-Cac dich vu phan tan SNA)
- Document Interchange Architecture (DIA-Kién tric hoan déi tai liéu)
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V.2, IPX/ISPX

IPX/SPX: Internetwork Packet Exchange/Sequenced
Packet Exchange

Giao thirc IPX/SPX dwoc cong ty Novell thiét ké st dung
cho cac san pham mang cua chinh hang.

FRXthéattiéngctiéana0s T tamasb odidogatd Sngp robag, néiy
traohdammi&i tthiéayamdikénhiéthoupée thiéy wntaogenNONa
gino HaecohimEtuyér &at hoptivddinds tgialo tinréuRg dich
hifomgdtoimgR@taialo (RIFY dirh thdware Link  Services
Protocol (NLSP) dé trao déi thong tin dinh tuyén v&i cac bd
dinh tuyén lan can.
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IV.3. AppleTalk

- Cpliate thal didggiataibiirhaigo © e d AmE &obéplit

idggAbb i Agidichick rtmndméam@smﬁrupmmdﬁu

I%ﬁ%%c&uhhce roanhm;heom uiaeqn@ met@gﬁ
8%@ W 915% T%% 1 % r‘?h%'

A ofig

CEIii wg o’lg c'xac bO’I cy mang va nut oal ra no

O A GG R RERNATES AR THY

| Hbﬁﬂoﬁaméﬁ%ﬂ &l B e: phabRenagm 1990 da

mo rdng pham Vi ho 6ng cua AppleTalk ra cac mang xi

- Agltiépng hbidta I?rmsmcﬁ doarchmpheBhapplaTalk ; finasa

lai2at&n cac mang co6 cac bd giao thirc khac nhau.



IVV.4. Digital Network Architecture (DNA)

« Rigidetthoi BiEAG ke VIDNAmphgHAud oo nhig vavigitd
El@lmmlmmrléngaotmldimg|Eaéd3®ietr®19twrhg<®namgp(l\lé’iv\mk
haygr)nt®lgdnXzépx phyt tdo mmH)&PodN@Mnéietm&g
Sewmh@mﬁtwemanmgltal va cac giao thirc khac, van
dwoc hd tro dé twong_thich vé tryde. Cac giao thic trudc

* Prddd yuRh SNGMARATE R8Ty KRR ARG %D Mo DNA

da dwoc cai tien nhieu dot.
- DNA Phase V cung da dwa ra mét ngan giao thirc thay thé

- dbe hérhide obydoIgh Phase V, DECnet 1a ho san pham
thwe thi kién tric DNA. V@i da phat trién cia DNA, hang
Digital da cb vi viéc si dung cac giao thirc gbc cac chuan
va viéc tuan tha chat ché mé hinh OSI. Nhiéu chuan OSI da
dwoc két hop véi bd giao thirc DNA.



IV.5. Ho IEEE 802

La chuan cho kién tric cac mang LAN, WAN va MAN:

AH:J]J'CElﬁEEL

Presentanion

NESSION

Transport

Netwiorle

Data Link

alZ 2

a2 1

Fhysical

alZ 3

4z 4

a2 5

a2 6

a0z 9

a0z 11
[proposed)

Az 12
[proposed)

a0z 10

33




I11.6. TCP/IP

: N&SHiﬁ)ntéD(g&@&!‘m’é &g lam viéc véi nhau dé cung cép
PhMRREGHRN ABEds thoReFeRriANthap mang) twong (g

= Vi ﬁm %ﬁ’alchgyﬁéélﬁagtgaé%lﬂle(nl“:)’l/g’elrééoag@sdhgng My, nén
viekriehaaieskgly ehuimeT kR geicigolied @isfieRCc DTG
(DER4rtment of Defense).

: . K&t ndi cac thanh phan . .
: E)ély_ll §tr¥8 Iélgg tguLéI%/ ?ﬁ@geéGS"cC?@ tdljinng Shg %Irgr? ?I%n mang

INtERIRHCAIRLAYR B hirgt Cah B Q@ﬁ’g'%ét va duoc hd tro

cla nhiéu hang kinh doanh.

- TCP/IP dwoc cai dat san trong phan thwc thi UNIX BSD
(Berkely Standard Distribution).



I11.6. TCP/IP

TCP/IP Model

Application

Protocols

N k
etwor Networks
Access

35

OSI Model

Application
Application

Data Link Data Flow
Layers
Physical
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I1l.7. FDDI

« Sixm tap goliGmghaniyark séngleog BRACYoaamgn G
Ostribuded thedagirmeyfcEEEBBIR Ridrmt dnegdehaitant

EAB ldde: mang soi quang, dwoc phat trién bai Uy ban

. RBDYIS moiienarfgNIS0 NBpsarianiongations tuStandazis

ke BingerR i BAcRO AR ¢ uiieugiifmyjruy cap truyen

thé bai (token passing) va mét topo hinh vong.

F.I)a e 8U’ C thU? [RI nhu}S|& Cngan uan n
g B

HoagyCAD \IdY FDANS tro cac mang vat Iy 1on.
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V. Két luan chwong

© ® N o g B~ W DdPE

e e T o o =
N~ o o0 A W N B O

Khai niém kién tric da tang va cac quy tac phan tang

Quan hé ngang va quan hé doc trong kién tric N tang.

Céac nguyén tac truyén théng dong tang

Giao dién tang, quan hé cac tang ké nhau va dich vu

Dich vu va chét lwong dich vu

Khai niém dich vu va dich vu lién két, dich vu khong lién két
Céc kiéu ham dich vu nguyén thiy co ban.

Qué trinh yéu cau thiét 1ap lién két cia céac thwe thé dong
Quan hé gilra dich vu va giao thirc

. Cac tham s6 dich vu va twong tac gitra cac tang

. Trang thai hoat ddng cac ham dich vu trong moé hinh OSI

. Vai tro va chirc ndng chu yéu cac tang phién (Session Layer)

. Vai trd & chirc nang tang van chuyén (Transport Layer)

. Vai tro & chirc nang tdng mang (Network Layer)

. Vai trd & chirc nang tang lién két div liéu (Data link Layer)

. Hiéu thé nao la thwe thé tang vat ly va dich vu tang vat ly.

. Giao thirc tAng vat ly khac voi giao thire cac ting khac nhw thé nao?



Thanksss
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ThS.Nguyén Van Chtrc - Trwdng bd mén Tin hoc quan ly
Khoa Théng ké Tin hoc -Pai hoc Kinh té Ba Nang




Chwong 3. Kien trac phan tang OSI

Chuan héa mang may tinh & Mo hinh OSI

Cac tang trong mé hinh OSI

&

ThS.Nguyén Van Churc



Chwong 3. Kién trac phan tang OSI

Q‘o

Chuan héa mang may tinh va moé hinh OSI
Vi sao phai chuan héa mang may tinh ?

- Su phéat trién mang mé cua céng nghé mang may tinh vao dau
nhi{rng thap nién 80

- Su khong tudng thich cua cac thiét bi mang do nhiéu cong ty
khac nhau san xuat

- Poi hoi phai cd moét quy dinh chung trong viéc phat trién cac hé
théng mang

= MO hinh OSI ra doi

ThS.Nguyén Van Churc 3



Chwong 3. Kién trac phan tang OSI

C
Mo hinh OSIlagi? o

- N3am 1984 td chirc tiéu chuan héa qudc té ISO d3 xay dung
ra md hinh OSI dé chuan héa hé théng mang.

- OSI: M6 hinh tham chi€u cho viéc két ndi cac hé thdng ma
(Reference Model for Open Systems Interconnection) hay gon
hon la: MO hinh tham chiéu OSI (OSI Reference Model)

Chi’c nang cua mo hinh OSI la gi ?
- Pudc dung lam cd s3 dé ndi két cac hé thng mé (Open
Systems) phuc vu cac i’'ng dung phan tan

- Cung cp cho cac nha ché tao thiét bi mdt chuén thiét k€ nham
dam bao kha nang lién két, kha nang tuong thich gilra cac cong
nghé mang dugc san xuat bdi nhiéu nha san xuat khac nhau

ThS.Nguyén Van Churc 4



Chwong 3. Kién truc phan tang OSI

OSI MODEL

Application Layer

Type of oo rmmmurd coation:
-rnail, file transfer,
cliertfserver.

Cac tang trong mo hinh OSI

Presentation Layer

Encryplion, data conversion:
ASCllto EBCDIC,
BCD to binary, eto.

[1] Tang vat ly

[2] Tang lién két diT liéu
[3] Tang mang

[4] Tang chuyén véan
[5] Tang phién

[6] TAng trinh dién

[7] Tang Ung dung

UPPER LAYERS

Session Layer

Staris, stops session.
Mairdaans order.

Transport Layer

Ensures delivery of entire
file or message.

Hetwork Layer
Routes dats to differard

LAME and WANS based
an netveork address.

Data Link {MAC) Layer

Transmits packets from

node to node based on
station address.

LOWER LAYERS

Physical Layer
Electrical signals and cabling.

ThS.Nguyén Van Churc



Chwong 3. Kién trac phan tang OSI

Y nghia cua viéc phan tang ?
- Giam d6 phurc tap

- Chuan héa céc giao tiép

- Phu hgp vé@i cong nghé modul
- Dbam bao su thudng thich va ké thua

- Tao ddng luc phat trién cdng nghé mang
- Don gian viéc day va hoc

ThS.Nguyén Van Churc 6



Chwong 3. Kién trac phan tang OSI

ThS.Nguyén Van Churc 7



Chwong 3. Kien trac phan tang OSI

A s sending

ThS.Nguyén Van Churc 8



Chwong 3. Kién trac phan tang OSI

O

Tang vat ly - Physical Layer: .

e Bao gom cac thiét bi vat ly thuc hién két n6i mang: dudng
truyén, thi€t bi két noi, ...

e Cung cdp cac phuadng tién dién, cd, chiic nang, thu tuc dé kich
hoat, duy tri va dinh chi lién két vat ly gilra cac hé théng

e Thuc hién truyén dan nhi phan, tin hiéu mang gitfa cac hé théng
truyén thong

ThS.Nguyén Van Churc 9



Chwong 3. Kién trac phan tang OSI

o

Tang lién két dir liéu — Data Link Layer ’ 9

e Cung cép cac phuong tién dé truyén thong tin qua tang lién ké
vat ly

- Bién ddi cac tin dang bit nhédn dugc tur 18p vat ly sang khung sé
lieu

- Sura I0i, khuéch dai tin hiéu hodc yéu cau tang vat ly gui lai tin
hiéu bij 10i

e DAam bdo dd tin ciy thdng qua cd ché dong bd hoda, kiém soat I0i
va kiém soat ludéng di liéu
e Diéu khién lién két va truy xuat dudng truyén

ThS.Nguyén Van Churc 10



Chwong 3. Kién trac phan tang OSI

Tang mang - Network Layer ‘ o
e DPam bao viéc chuyén di liéu chinh xac gilra cac hé théng
- Cap phat va quan ly dia chi mang (IP,MAC,...)

e  Gidi quyét cac yéu cau dinh tuyén (chon duong - Routing) va
chuyén tiép (Relaying) di liéu

- Tim dudng t6i vu cho cac goéi dir liéu dudc gui di trén mang

Thiét lap, duy tri va gidi phong cac lién két logic, kiém soat 0i,
kiém soat luéng di liéu, ...

- Diéu khién luu lugng s6 liéu trong mang dé tranh tac nghén tai
cac nut

ThS.Nguyén Van Churc 11



Chwong 3. Kién trac phan tang OSI
Tang mang - Network Layer

e Cac giai thuat dinh tuyén toi vu trén mang:

- Ky thuat chon dudng tap trung - thuat toan Dijkstra: Tim
duong di toi uu t mot nut ngudn d€n nhiéu nut dich khac nhau
trén mang tai mot thdi diém nao do

- Ky thuat chon dudng phan tan - thuat toan Ford &
Fulkerson: Tim dudng di t6i uu tu nhiéu ndt nguon khac nhau
dén mc:)t nut dich dugc dinh trudc (thuat toan tim cay bao trum
toi thiéu)

ThS.Nguyén Van Churc 12



Chwong 3. Kién trac phan tang OSI

Tang chuyén van - Transport Layer ’
e Cung cap cac dich vu truyén di liéu gilra cac hé théng truyén
thong

- Nhan cac gdi tin tu tang phién chia thanh cac goi tin nho hon va
chuyén xudng tang dudi, hodc nhén cac géi tin nhé tir tdng dudi
gui Ién réi déng goi lai thanh ban tin ban dau.

e DPam bdo viéc chuyén s6 liéu chinh xac gitra hai thuc thé truyén
théng

- Phat hién 16i, phuc hdi théng tin va diéu khién ludng

ThS.Nguyén Van Churc 13



Chwong 3. Kién trac phan tang OSI
Tang phién - Session Layer

O

e Diéu phdi viéc trao doi dT liéu gilra cac ’ng dung o

e Cung cdp cac diém doéng bd hoa dé kiém soat viéc trao doi dir
liéu

- Bang cach tai ra cac diém kiém tra (check points), toan bd trang
thai va so liéu dudc luu trlr trong b6 nhé dém

- Khi cé su ¢ hé thdng cd thé khdi dong lai phién lam viéc tai
diém kiém tra cudi cung va t6t nhat (ma khéng phai bat dau lai
tu dau).

ThS.Nguyén Van Churc 14



Chwong 3. Kién trac phan tang OSI

Tang thé hién (trinh dién) - Presentation Layer .
e Thong nhat cac cau truc dir liéu khac nhau cua ngudi dung vJi
cau truc dir liéu thong nhat dudc sir dung trong mang

S8 liéu dudc ma hda va nén tai tdng thé hién trudc khi chuyén
xudng tang phién

ThS.Nguyén Van Churc 15



Chwong 3. Kién trac phan tang OSI

Tang ng dung - Application Layer .

- Cung c8p cac phuong tién dé ngudi dung co thé truy nhép vao
cac tang thap han trong mo6 hinh OSI thong qua phan mém Ung
dung mang nhu: web, email, chat, truyén file FTP, ...

- Tao ra giao dién than thién dé ngudi s dung dé dang tucng tac
va khai thac hé thong mang

ThS.Nguyén Van Churc 16



Chwong 3. Kién trac phan tang OSI

O

Chuan héa mang may tinh va moé hinh OSI ‘

- 4 tang thap trong mo6 hinh OSI: Vat ly, Lién két dir lieu, Mang
va tdng Chuyén van

- 3 tang cao trong md hinh OSI: Phién, Trinh dién va tang Ung
dung

- Cac tang thap thuc hién viéc truyén diI liéu giira cac hé thong
cudi (End Systems) thong qua phuong tién truyén thong

- Cac tang cao tap trung dap Ung cac yéu cau va cac i'ng dung
cla ngudi s dung

ThS.Nguyén Van Churc 17



Chwong 3. Kién tric phan téng oSl

ruyén thong ngang hang ,
- pé truyen dir liéu tir ngudn dén dich, mdi 18p ciia mé hin
tai nguon phai thong tin vdi I6p ngang hang vdi né ¢ may dich

) $

- ———— >
- —— e —— >
- ———— >
- — - ——— >
</Allrp11catro<r1 ----- > <P
< <> <> End;
plicatiqn ----- > <>
ayer i

ThS.Nguyén Van Churc Presentation 18



Chwong 3. Kién trac phan tang OSI

Truyén thong ngang hang - Peer to Peer ‘
- Cac théng tin truyén thdong dugc bd sung lan ludc khi géi tin di
qua cac tang, trudc khi vao dudng truyén dé dén hé théng dich

4_ _____________ = = =

<_ ___________ |

<_ _________ e

<_ _______ = =

ThS.Nguyén Van Churc Application 19



Chwong 3. Kién trac phan tang OSI

o
Truyén thong ngang hang - Peer to Peer .
- Tuy nhién quy trinh truyén thdong van di theo trinh tu tir tAng
cao nhat dén tang thap nhat cua hé thong A (ngudn) dén tang
thap nhat dén tang cao nhat cua hé thong B (dich)
- Thuong goi la truyén thong ngang hang ao (Virtual)

ThS.Nguyén Van Churc 20



82006 | Chu dé 4. Kién truc phan tang va mé hinh OSI Cha dé 4

Tong quan vé kién triuc phan tang

- Giao thirc, dich vu va phan tang
« M6 hinh tham chiéu OSI
- Kién tric TCP/IP — tong quan

« Nguyén tac trao doi tin giira cac tang

T

4
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8/2006 Chu dé 4

- Giao thirc, dich vu va phan tang
v’ Layers, Service & Protocols
0 Qua trinh giao tiép truyén théng trén mang rat phic tap

o Phan tang chia qua trinh giao tiép thanh cac nhdm chdc nang tién
quan ly (layer)

o Tang dwéi cung céap dich vu (service) cho tang trén
o Mbi tang lam viéc theo giao thirc (protocol) clia tang dé
v Vi du: Web browsing application

o World Wide Web (WWW) cho phép ngudi st dung truy nhap cac tai
nguyén cua mang dwéi dang van ban HTML

o Browser |a chwong trinh dé truy nhap web (IE, Netscape, Firefox ...)
0 Trong van ban HTML c6 link t&i cac tai nguyén khac
o Méi link tham chiéu t&i Uniform Resource Locator (URL) cung cap

tai nguyén yéu cau

Illﬁ.
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J

v Vidu: Access to a web
1. Domain Name Server (DNS)

DNS server

A: 209.191.93.52 E’
Q:

User

HTTP server

www.yahoo.com ?

A
bich s Hanoi University of Technology Faculty of Electronics and Telecommunications
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2. Transport Control Protocol (TCP)

DNS server

=1

ACK

n

HTTP server

ACK, TCP connection request
From: 209.191.93.52 Port 80 '
To: 192.168.1.2 Port 2070

—_—

TCP connection request
From: 192.168.1.2 Port 2070
To: 209.191.93.52 Port 80

A
bich s Hanoi University of Technology Faculty of Electronics and Telecommunications
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J

3. Hyper Text Transport Protocol (HTTP)

DNS server

<
:

) Confent HTTP server
\‘T” e 200K '
& !
GET /HTTP/1.1
User

A
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v" Protocols

o Tap hop céc quy tac diéu khién qua trinh giao tiép gitra cac thuc
thé trong mot tang

o Guiva nhadn message
0 Muc dich cua giao thirc l1a cung cap dich vu cho cac téng trén né
v Layers
o Tap hop cac nhém cé chire nang truyén thdng lién quan
= Tang ng dung: HTTP, DNS, STMP
= Tang giao van: TCP, UDP
= Tang mang: IP
o M®éi phan I&p duwoc xay dwng trén cac dich vu cta tang dwdi nd
= HTTP xay dwng trén TCP
= DNS xay dwng trén UDP

o = TCP va UDP duwoc xay dwng trén IP
.

bk 0| Hanoi University of Technology Faculty of Electronics and Telecommunications
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« M6 hinh tham chiéu OSI
v Open system for interconnection
o Kién tric mang dinh nghia dwa vao céc tang véi giao thirc mbi tang

0 1970s: Nhiéu hang thiét ké kién trac phan tang riéng = khé khan
trong két n6i mang gitra cac may tinh cua cac hang khac nhau

0 ISO dwa ra mé hinh OSI cho phép két ndi cac may tinh tir nhiéu
hang

v M6 hinh tham chiéu OSI
0 M hinh 7 tang cho kién tric mang
o S dung dé phat trién céac giao thirc

o TCP/IP dwoc xay dwng dwa trén mé hinh tham chiéu OSI

(& [
gum. Hanoi University of Technology Faculty of Electronics and Telecommunications
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Application Application
$ End-to-end Protocols $
Application |, Application
Layer + P Layer
Presentation Presentation
Layer - -~~~ ————~ » Layer
Session « — — — — — — — o _____ > Session
Layer Layer
Transport |, Transport
Layer + q Layer
Network Network Network Network
Layer Nl Layer < Layer R Layer
Data Link Data Link Data Link Data Link
Layer g Layer R Layer € Layer
Physical |} | | Physical |, | Physical |, | | Physical
Layer > Layer RllEg Layer < Layer

One or more network nodes

(& I
gmn Hanoi University of Technology Faculty of Electronics and Telecommunications
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v Tang vat ly — physical
o Co ché truyén bit

o Duwong truyén vat ly: Twisted-pair cable, coaxial cable, optical fiber,
radio, infrared, ...

o Ethernet, DSL, cable modem, telephone modems, ...
v’ Tang lién két div liéu — data link

o Truyén frame qua dwdng két ndi true tiép
Phat hién 16i bit, truyén lai frame
MAC cho mang LAN

© O O

Diéu khién ludng (flow control)

bich s Hanoi University of Technology Faculty of Electronics and Telecommunications
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Chua dé 4

v' Tang mang — network

0]

0)

Hanoi University of Technology Faculty of Electronics and Telecommunications

Truyén packet gitra cac mang
Can co ché dia chi hda cho cac mang kich thwéc 16n

Cac nut mang (node) str dung thuat toan dinh tuyén dé xac dinh
dwdng di cua packet

Piéu khién tdc nghén va lwu lwvong mang

Thiét 1ap va hay bo lién két




8/2006 Chu dé 4

o Internetworking protocol: dinh tuyén gitra Router
\ va gateway

/ Ethernet LAN

o Dia chi héa va kich thwéc frame khac nhau
TR
~ > / ATM \ / \
Jo= < E’ Network [ atm
82’ / Switch \
k Net ~— ATM ATM _—
H G _{ Switch Switch ~
R i
Switch
G 7\

‘ Net

—|
L% oy~

NN

G: Gateway
H: Host

G
|
e

A
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v Tang giao van — transport

0]

© O O

0)

Truyén message theo phwong thirc end-to-end gitra 2 tram
Reliable stream transfer (quick-and-simple single block transfer)
S dung MUX tai cac dia chi cdng (port number)

Segmentation and reassembly of message (segment- block of info
hoac datagrams)

Thiét 1ap va hay bo lién két

v' Tang phién — session

o Diéu khién phuwong thiree trao dbi div liéu

0)

T

bk 0| Hanoi University of Technology Faculty of Electronics and Telecommunications
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v’ Tang trinh dién — presentation
o Dam bao tinh ddc 1ap trong phwong thirc biéu dién cta dir liéu

0 Vi du: Nhiéu loai ma ky tw va chi» sé khac nhau trong cac loai may
tinh khac nhau, bién d6i MSB = LSB va nguoc lai

v’ Tang trng dung — application
0 Cung cap cac dich vu clia ngwdi s dung trwc tiép

o Cung cap giao dién twong tac vao cac hé théng dau cudi (end
system)

o Giao dién Iap trinh &rng dung API (application programming
interface)

o Vi du: WWW, e-mail, FTP, telnet, ...

(& [
gum. Hanoi University of Technology Faculty of Electronics and Telecommunications
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v' Headers va Trailers

o Méi giao thirc str dung header mang théng tin vé dia chi, sb thw tw,
co, do dai théng tin ...

o Trailer thwdrng chiva théng tin phat hién 16i (Cyclic Redundancy

Check - CRC)

Application <« —————————— — — — App. Data |- — — — Application
Application . | Application
Layer < AH | App. Data Layer
Presentation |, | ___ ___| Presentation
Lavar < PH | AH | App. Data Lvar
Session Session
Layer <€« ——— — — — SH|PH|AH | App. Data |— — — - Layer
Transport PH | AH | App. Data |- — — Transport
Layer Layer
Network pH | AH | App. Data |- — — - Network
Layer Layer
Data Link PH | AH | App. Data ' | DatalLink
Layer Layer
Physical | . | Physical

) Layer <« Bits Layer

4
T Hanoi University of Technology
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v OSI: Protocol

o Layer n trong 1 tram twong tac véi layer n trong 1 tram khac dé
cung cap dich vu cho tang n+1

o Cac tang twong &ng gitra 2 tram dwoc goi la qua trinh ngang hang
(peer process)

o Giao thirc tang n: Tap hop cac quy wéc va quy tac cha tang do

o Cac qua trinh ngang hang cuda tang n trao déi cac PDU (Protocol
Data Unit)

v  OSI: Services
o Trao ddi gitra cac qua trinh ngang hang
o Tang n+1 truyén tin dwa vao dich vu cda tang n
o Cac dich vu duwoc cung cap tai SAP (Service Access Points)
o D liéu dwoc truyén xudng tang dwdi goi la SDU (Service Data Unit)

o SDU duwoc dong goi trong PDU

Illﬁ.
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—————— >
n+1 n+1
{— — — — — —
n-SDU n-SDU
n-SAP n-SAP
———
] n-SDU | H N ll
—_—
n n
— ]
H [ n-SDU
n-PDU

T
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v Twong tac gilra cac phan lép

Layer
n+1 n n n+1
user provider provider user
I
Request D
Indication,
. —
-t Respanse
Confirm
System A System B

(& [
gum. Hanoi University of Technology Faculty of Electronics and Telecommunications
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v" Connectionless vs connection-oriented services

o Connectionless

bk o Hanoi University of Technology

Truyén ngay cac n-SDUs
Khéng can thiét 1ap lién két
Vi du: UDP, IP

TCP lam viéc trén tang IP

IP Iam viéc trén tang mang
ATM

o Connection-oriented

Faculty of Electronics and Telecommunications

» 3 phases:
< Thiét lap lién két gitra
SAPs dé khéi tao
thong tin trang thai
< Truyén SDUs

/

% Hay bd lién két
Vi du: TCP, ATM
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v’ Segmentation va Reassembly

o Moéi layer quy dinh kich thuéc khéi dir liéu SDU ma né c6 thé
truyén duoc

o Mot SDU cua layer n c6 thé 1én hon SDU cia layer n-1
o Phia truyén: SDU phan doan thanh nhiéu PDUs
0 Phia nhan: cac PDUs duoc két hop lai thanh SDU

Segmentation Reassembly
n-SDU n-SDU
n-PDU || n-PDU || n-PDU n-PDU || n-PDU || n-PDU

4
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v' Multiplexing
o Multiple users tang n+1 chia sé dich vu cda tang n

o Can c6 multiplexing ID cho méi PDU dé xac dinh SDU cho méi

user
_____________ }
n+1 n+1
( _____________
71 1Y
————— >
n+1 n+1
(_ _____
— — : | —C — +—
n-SDU n-SDU |
|
n n
| H |n-SDU|
n-PDU

(& I
gmn Hanoi University of Technology
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- Kién trac TCP/IP - tébng quan
v Internetworking
o0 Network of networks — Internet
= Hoat ddng v&i nhiéu mang va céng nghé mang khac nhau
= Cung cap duwong két ndi dé truyén cac goi IP

= Kinh té H

A
gmn Hanoi University of Technology Faculty of Electronics and Telecommunications
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v Internet protocol

o Cac goi tin IP truyén thdng tin qua mang Internet qua céac giao
dién cua mang:

Host A IP = router =» router =» ... =» router =» host B IP

o Layer IP trong méi router sé& xac dinh chang tiép theo (router tiép

theo)
Router
Host A Rout Host B
o outer Internet o
Application | Application
JILE e w Network
Transport Network Interface Transport
Interface
Internet Internet
Router
Network Network
Interface m Internet Interface

Network w
Interface
! I

ich o | Hanoi University of Technology Faculty of Electronics and Telecommunications
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v' B0 giao thirc TCP/IP

HTTP SMTP DN
Distributed
applications
Reliable User
stream TCP UDP datagram
service service
Best effort (ICMP, ARP)
connecetionless
packet transfer
Network Network Network
Interface 1 Interface 2 Interface 3

Diverse network technologies

4
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v' Tén va dia chi Internet

0 Tén Internet 0 Dia Internet

= M0i host cé tén duy nhat o Dia chi IP riéng cho méi két nbi

s Khdéng phu thuéc vao vat ly trong mang

dia chi vat ly o Dinh tuyén thwe hién théng qua
dia chi IP dich

K/

** Dé nho
o BDiachi P gdbm

K/

<+ Domain name
= Netid va hostid

= Netid la duy nhat

= Host name va user name

* Netid str dung trong dinh
tuyén

o Dotted Decimal Notation
=  Qctet
= Vidu: 128.100.10.3

T

4
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v Vi du vé mang Internet

PC
Server Router
I (2! 1)
——— N \\\\ PPP
1,3)| R Netid = 2
1,1 S (1, 3) etid 2.2
wW
Ethernet
Netid = 1 Workstation
(1, 2)
Netid Hostid Phy. Add.
Server 1 1 S
Worstation 1 2 W
Router 1 3 R
Router 2 1 -
_ PC 2 2 -

4
T Hanoi University of Technology
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v' Doéng goi tin
o Ethernet frame header chra:
= Dia chi vat ly ngudn va dich

» Loaigiao thirc mang (vi du: IP)

I E-mail message
—‘;

Data Data Stream
Segment Segment
Header Data J
Network | Segment Data Datagram

Header | Header

Frame (medium dependent)

Frame Network | Segment Data Frame
Header Header Header Trailer

&= Bits -
-—
0111111010101100010101101010110001 { }
-

[sici e Hanoi University of Technology Faculty of Electronics and Telecommunications
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v GoilPtrW=>S

Server Router

PC

wyls &R

(2,2)

W

Ethernet ]
W,S | (1, 2),(1,1)
I

(1,2) Workstation
1. Goi IP ciia W c6 dia chi IP ngudn (1, 2) va dia chi IP dich (1, 1)

2. Tw bang IP = W va may co dia chi dich & cung mang. Bbong géi IP
trong khung Ethernet v&i cac dia chi (W, S)

3. Khung Ethernet dworc truyén 1én mang nh& NIC ctia W va NIC cla
server sé& nhan dwoc goi tin

| 4. NIC phan tich trwérng TYPE va truyén goi tin tdi lop IP

bich s Hanoi University of Technology Faculty of Electronics and Telecommunications
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PC

(2,2)

8/2006
v GoilPtrS = PC
S,R | (1,1), (2, 2)
Server outer (1, 1), (2, 2)
(2, 1)
=", - P
@1 s (1,3)| R -
W
Ethernet _
Ijl (1,2) Workstation

1. Goi IP ctia W cd6 dia chi IP nguén (1, 1) va dia chi IP dich (2, 2)

N

chi (S, R)

S

bk o Hanoi University of Technology

Tw bang IP = gdi tin phai givi dén R, dong goi IP trong khung Ethernet véi cac dia

NIC cta R sé nhan gai tin IP, phan tich TYPE va gwi t&i I&p IP
L&p IP phan tich IP dich va dinh tuyén dén (2, 2)

Bang IP clia R chira (2, 2) dwoc két ndi trwe tiép voi R qua PPP
Doéng goi goéi IP vao khung PPP va gwi toi PC

= 7. PPP tai PC phan tich TYPE va truyén goi IP t&i Iop IP ciia PC

Faculty of Electronics and Telecommunications
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v" Network analizer: Ethereal

0 Do Gerald Combs gerald@ethereal.com , www.ethereal.com

o Ethereal c6 thé bat, hién thj va phan tich cac frame qua Ethernet
NIC

0 Chuéi cac frame va ndi dung cutia frame c6 thé dwoc phan tich chi
tiet @ muirc byte

o Ré&t hiru hiéu khi phan tich 16i mang, déng thdi [& phan mém day
hoc

o Chon website www.vnexpress.net lam vi du

A
bich s Hanoi University of Technology Faculty of Electronics and Telecommunications
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v' Ethereal window

~

g iddl
© (Untitled) - Ethereal TOp pane Mi € pane
File Edit Yew Go Capture Analvee Statistics Help Fram e/paCkEt EnCapSU|at|0n fOI' a
O BEHx%E Reas »F L Q sequence given frame
Filter: \ j \

ki, Tirme SoUrce Destination tcol | Info
. . 1. . 1. DHS Standard guery A www.wNExXpress. n
2 0.020607 192.168.1.1 192.168.1.2 47 DMNS standard query response a 210,24 210.245.0.22
3 0.045440 192.168.1.2 210.245.0.21 TCFP 1041 = http [SYN] Seq=0 Ack=0 ‘wi Len=0 MS5=1480
4 0.064940 210.245.0.21 192.168.1.2 TCR http = 1041 [SvN, ACK] Seq=0 ack 840 Len=0 Ms55=14
5 0.0645960 192,168.1.2 210.245,0.21 TCFR 1041 = http [ACK] Seq=l Ack=1 ‘wi Len=0
6 0.065103 192.168.1.2 210.245.0.21 HTTP GET  HTTR/1.1
7 0.004188  210.245.0.21 1%2,168.1.2 TCFR http = 1041 [AcK] Seq=1 aAck=811 10 Len=0
8 0.128939 210.245.0.21 192.168.1.2 HTTP HTTP 1.1 302 ohject moved (text
9 0.244125 192,168,1.2 210.245,0.21 TCFR 1041 = http [Ack] seq=611 ack=5 =G5026 Len=0
0.415888 192.168.1.2 210.245.0.21 HTTF GET ALibrary/Library.js HTTR/L.
0.4484859  210,245,0.21 192,168.1.2 TCFR http = 1041 [AacK] Seq=510 ack=1 TN=¥8l2 Len=0
0.45%9381 15%2.1468.1.2 152.168.1.1 DHS Standard query A us.update.tool wahoo. com
0.4815998 192,1658.1.1 152.168.1.2 DMNS standard query response CNAME msg. yahoo. com CHaME d
0.482354  162,168.1.2 66,218, 71,1462 TCFP 1042 > http [S¥N] Seqg=0 ack=0 55535 Len=0 M3S=1480
0.4%91510 210.245.0.21 192.168.1.2 HTTP HTTR/1.1 200 oK Capplicationsx ascript)
0.4593585  210.245.0.21 1%2,168.1.2 HTTF Continuation
0.453602 192.168.1.2 210.245.0.21 TCR 1041 = http [ACK] Seq=1262 ack G4 win=65535 Len=0
0, 503725 66, 218, 71,167 1G2,1658,1. 2 TiZF http > ;042 [SvM, ACK] Seg=0 A4 /=1 Win=5840 Len=0 M33=14 k.

bytes on wire, Fird bytes Captured)

Ethernet II, sSrc: 00:01l:d4a:c2:40:ah, Dst: 00:74:05:01:00:01
Internet Protocol, Src Addr: 192.168.1.2 (192.163.1.20, Dst Addr: 192.165.1.1 (192.168.1.1)
User Datagram Protocol, Src Port: 1040 (10400, Dst Port: domain {530

pomain Mame System (query)

FReT ] L e B e B L e o e o B B = e e S R~ A R e s

W10 00 3F 00 75 00 OO0 50 11 k& e2 <O af 01 02 <O ag B S

= nl

020 01 01 04 10 00 35 00 2h 15 3F a5 ¢9 01 00 00 01 ..... Sk LT
030 00 00 00 00 00 00 03 77 77 77 00 76 6e 65 78 70 ....... W W, YRER
040 72 65 73 73 03 6e 65 74 00 00 01 00 0L ress.net .. ...

|Fi|e: {Unkitled) 456 KB 00:00:11 Dr |P: 961 [: 961 M:0

—— | Gia tri Hexa & text twong rng
Hanoi University of Technology Faculty of Electronics and Telecommunications
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v Top pane: Frame sequence

~

© (Untitled) - Ethereal M=%

File Edit Yew Go Capture Analvee Statistics Help .
e mOx% 8 Reas »3s| DNSquery TCP Connection

Filter: //Expressian... Clear Apply ‘ §etup

Mo, - Time Source Destination Protocol | Info b
. . 1. . 1. DHS Standard guery A www. v ess.net

bR T 1= R = I =Y - T L e S Lbls, X =Tata Flala B TE
3 0.045440 192,168.1.2 210.245,0.21 TCFR 1041 = http [SYN] Seq=0Wack=0 win=565535 Len=0 M35=1460
4 0.0840940 210.245.0.21 152.168.1.2 TCP http = 1041 [SvN, ACK] Seq=0 Ack=1 wWin=3840 Len=0 M55=14
5 0.064060 102,148.1.2 210,245,0.,21 TCF 1041 = http [ACK] Seq=1 Ack=1 win=§5535 Lan=0
B U.0b510s  Ibwd, 1awe,1. 4 210,245, 0. 21 HTTP GET / HTTR/SL.1
7 0.004188  210.245.0.21 1%2,168.1.2 TCFR http = 1041 [ack] Seq=1l Ack=811 win=8710 Len=0
B 0.128939 210.245.0.21 152.168.1.2 HTTP HTTP 1.1 302 object moved (text/html)
DML T L LD, L. 2 [ B Wl S R W A - LUl S iILL'J [.H.l_l\] SEY=al L .HL.[\=_IJ.U W‘III=UJU¢U =
10 0.415888 1582.168.1.2 210.245.0.21 HTTF GET ALibrary/Library.djs HTTR/L.1
11 0.44B8469 210,245.0.21 192,168.1.2 TCFR http = 1041 [AacK] Seq=510 ack=1262 win=781l2 Len
12 0.455381 1%2.1658.1.2 152.168.1.1 DHS Sstandard query A us.update.toolbar.yahoo. com
13 0.481995 192,1658.1.1 152.168.1.2 DMNS standard query response CNAME data.msg.yahoo. MAME o
14 0.482354 162.168.1.2 66,218, 71,1462 TCFP 1042 > http [S¥vN] Seq=0 Ack=0 win=63335 Len=0 1460
15 0.491510  210,245.0,21 192.168.1.2 HTTF  HTTR/1.1 200 OK Capplicationsx-javascript)
16 0.493585  210,245.0.21 1%2,168.1.2 HTTF Continuation
17 0.4593602 192.168.1.2 210.245.0.21 TCP 1041 = http [ACK] Seq=1262 Ack=1%%4 Win=6553 =
18 0.503723 66,218.71.162 192.168.1.2 TCP http = 1042 [SvYN, ACK] Seq=0 aAck=1 win=5840 ME5=1d |s
+ Frame 1 (77 bytes on wire, 77 bytes captured)
¥ Ethernet II, src: 00:01:da:c2:40:abh, Dst: 00:74:059:01:00:01
¥ Internet Protocol, Src Addr: 192.165.1.2 (192.168.1.20, Dst Addr: 192.165.1.1 (192.168.1.1)
+# User Datagram Protocol, Src Port: 1040 (10400, Dst Port: domain {530
+ Domain Mame System (query)
o000 00 74 05 01 00 01 00 ol d4a <2 40 ab 08 00 45 00 i J.4@...E. /
0010 00 3f 00 78 00 00 80 11 k& 22 <0 a8 01 02 <0 as B
0020 01 01 04 10 00 35 00 2b 15 3f as c9 01 00 00 01 L.... I
o030 00 00 00 00 00 00 03 77 77 77 09 Y4 6e 65 FE YO ..., WowWwWL W e XD
o040 F2 65 F3 OF3 03 6e 6% 74 00 00 01 00 01 resz.net .....

|Fi|e: {Unkitled) 456 KB 00:00:11 Dr |P: 961 [: 961 M:0

Hanoi University of Technology
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J

v' Middle pane: Encapsulation

r@ www.vnexpress.net - Ethereal E]@a

File Edit Miew Go Capture Analyze  Skatistics  Help
B D E x % & [Res o0oF E @ @@ X

Filter: * Expression... Clear Apply

r L+ ]
%) 2
T Frame 1 77 bt ess N w"lr".':- 77 bt es cant el
- Ethernet II, sSrc: 00:0l:4a:c2:40z:ak, Dst: 00:74:05:01:00:01
Cestination: 00:74:05:01:00:01 (192.168.1.1)
source: 00:0l:d4a:c2:40:ab (192.168.1.2)0
Type: IP (Ox0800)
LTTUT TITED FI iy gy \_F-:,
version: 4
Header length: 20 bytes
# Differentiated serwvices Field:
Total Length: &3
Identification: Ox0078 (120
# Flags: 0x00

e oteet: 0 Protocol type J Ethernet destination
Ime to 1iwve:
e eo: vop Cow11 and source addresses

Header checksum: Oxb&e? (correct)

Source: 152.168.1.2 (1%2.168.1.20

Destination: 152.1658.1.1 (192.168.1.1)
+# User Datagram Protocol, Src Port: 1040 (104070, Dst Port: domain (530
# Domain Mame System (query.)

L
L e gy g e 0 T s Lo e e L L h L e L L LT

P Ox00: Dpefault; ECHI

Cco0o 00 F4 05 01 00 01 00 01 da <2 40 abh 08 00 ERGNEIN
0010 (W = 5O E ag a
0020 [BEENEER 04 10 00 35 00 Zp 15 3T oab <9 01 00 00 01
0030 00 Q0 00 00 00 Q0 03 ¥  F¥ V¥ 09 Ve 6e g5 FH TO
o040 F2 65 F3 OF3 03 6e 65 74 00 00 01 00 Ol

[rternet Protocal (pd, 20 byte [P 961 D: 961 M: 0

Hanoi University of Technology Faculty of Electronics and Telecommunications
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@ www.vnexpress.net - Ethereal E]@W
File Edit Miew Go Capture Analyze  Skatistics  Help

@ PEx %8 Qe 2 F L QAP DE X8 IP packet

Filter: - E i Claze fools \

o Protocol type | 7~ Bl

¥ Frame 1 (77 hbytes on wire,

77 bhytes capturedj

Total Length:

63
Ox0078 (12

Identification:
# Flags: 0x00

Time to Tiwve:

Fragment offset:

0

128

SDUFCE'

Protocaol:
Header checksum:

+ User Datagram PPDTDCD B

UoP (Ox110
Oxb&e? (correct)
192 168 1.2 [192 168.1.20

IP destination and

- Ethernet II, sSrc: Q0:0l:4a:c2:40:ab, Dst: 174

Cestination: 00:74:05:01:00:0L (192 1las. 1 1

source: 00:0l:d4a:c2:40:ab (192.168.1.2

VRIS S ¢ ’ source addresses
- Internet Protocol, Src addr: 192,.168.1. L168.1.20, Dst oAaddr: 192!

version: 4

Header length: 20 bytes

# Differentiated Services Field: (D=CP 0x00: Default; ECM: O

SPC PDPt

1D4G (10400,

Ost Port: domalin (530

# Domain Mame System (query.)

0000 00 74 05 01 00 0L 00 0L 4a c2 40 ab 08 00 Y  .t...... 7. @
WIGENN0 3t 00 /8 00 00 80 11 b6 e2 c0 as Ol 02 a8

0020 [WBNEl 04 10 00 35 00 2b 15 3T a5 c9 01 00 00 Ol Bt T
0030 00 00D 00 00 00 00 Q3 77 77 77 09 76 6a 65 78 70  ....... W ww. wNexp
0040 F2 65 73 73 03 Ge 65 74 00 00 01 00 01 ress.net .....

[rternet Protocal (pd, 20 byte [P 961 D: 961 M: 0

Hanoi University of Technology
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@ www.vnexpress.net - Ethereal

==

File Edit Wiew Go Capture  Analvee  Statiskics  Help

TCP segment

B 2@ x %8 Qe 2F 2 aaEalerbhiE s B
Filker *  Expression... Clear Apply /
|ND. . Time Source Destination Protocol | Info / / :

+ Frame 6 (664 bytes on wire,
¥ Ethernet II, sSrc: 00:01l:d4a:<2:40:ab,

664 bytes captured)
Dst: 00:74:05:00:00:01

=

i e I T I, O Y W e |

P R B R O B~ 1 b

Transmission Control Protocol, sSrc Port: 1041 (10417,
Source port: 1041 (10410
pestination port: http (500
Seguence number: 1 {relative seguence number)
[Mext seguence number: 611 trelative seguence number)]
acknowledgement number: 1 {relative ack number]

Header length: 20 bytes
Flags: 0Ox0Q018 (PSH, ACK)
window size: £5535
Checksum: Ox0701

GET

COrreCT

D=t Port: http (500,

Sseg: 1, ack: 1, Len: &10

Source and destination
port numbers

J

YREerTex
# GET / HTTP/L.1%r“n
Aaccept: Amagesgif, mage/x-xbitmap,
AcCcept-Language: en-ushrin
accept-Encoding: gzip, deflatewr™n
User-agent: Mozillas4.0 Ccompatible; MSIE 6.0; windows NT 5.1;
HOST D www. WNexXpress. nethrin
Connection: kKeep-alivehrin
Cookie:
=

image/jpeqg, imagespipeq,

application/x-shockwave-flash,

=vil;

_ uUtma=139601012.1104602649,1157473668,.1157474504.1157474540.4;

applicationsvnd.ms-excel,

LMET CLR 1.1.43223%rNn

_ utmb=139601012; _ utm=z=139601012.11574736568

]
o
/1.1..AC cepi®

0050 61 67 a5 2f 67 69 &5 2c 20 8% 6d &1 &7 &5 2f 78 agegif, dmagesx HTTP

ooa0 2d F8 62 69 74 a6d 61 FO 2c 20 6% ad 61 67 a5 2f —xbitmap , images

0070 Ga 70 65 67 2¢ 20 6% 6d 61 &7 &5 2f F0 6a FO 65 jpeg, im age/pipe rEE(]LJEEE;t

0080 &7 2¢ 20 61 70 70 6c B89 63 &l 74 69 af e 2f 78 o, apE1i cationsx

o090 2d 73 68 6f 63 6b F7 6l Yo 65 2d 66 6c €1 73 &3 -shoc wa VETFTaSh ™

I'Fransmission Zonkrol Protocal {bep), |P: 951 D 951 M: 0

Faculty of Electronics and Telecommunications
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« Tong két
v Encapsulation la khai niém co ban nhéat trong kién tric phan tang
v Giao thirc IP cho phép céac goi tin IP dwoc truyén qua mang
v’ Dwa trén TCP va UDP dé cung cap cac dich vu truyén théng da dang

v’ Internet names, IP address, port number, socket, connection, physical
address

bich s Hanoi University of Technology Faculty of Electronics and Telecommunications




Bai giang: Truyén sb liéu Chuong 3: M6 hinh OSI

CHUONG 3: MO HINH 0OSI

T6 chirc 1SO (International Standard Organization) dugc thiét 1ap tir nim 1947 1a co quan
qudc té nhim d& ra cac tiéu chuan cho toan thé gigi. Mot tiéu chuén 1SO bao trium tit ca cac yéu tb
thong tin mang duoc goi 1a mo hinh OSI (Open Systems Interconnection). Goi la hé thong md, 1a
mé hinh hai hé thong khdc nhau cé thé théng tin véi nhau bdt ké kién triic mang ciia chiing ra sao.
Muc dich ctia md hinh OSI 1a mé rong thong tin giita nhiéu hé thong khac nhau ma khong doi hoi
phai c6 su thay doi vé phan ctrng hay phan mém ddi voi hé théng hién hitu. M6 hinh OSI khong phai
1a giao thirc (protocol) ma 1a mo hinh giup hiéu biét va thiét ké kién tric mang mot cach mém déo,
bén vitng va dé dién dat hon.

1SO I 16 chitc con OSI la mé hinh.
3.1 MO HINH OSI :
M4 hinh OSI la mdt khung swon phén 16p dé thiét ké mang cho phép thong tin trong tat
ca cac hé thong may tinh khac nhau. M6 hinh nay gom bay 16p ri€éng biét nhung c6 quan hé voi

nhau, mdi 16p nham dinh nghia mot phan doan trong qué trinh di chuyén thong tin qua mang (nhu
hinh 3.1). Tim hi€u vé m6 hinh OSI s€ cung cap co So cho ta d€ kham pha viéc truyén so liéu.

7 Application I
6 Presentation I
5 Session I
4 Transport I
3 Network I
2 Data link I
1 Physical I

Hinh 3.1

3.1.1 KIEN TRUC LOP:

Mo hinh OSI duoc céu tao tir 7 16p: 16p vat Iy (16p 1), 16p két ndi dir lidu (16p 2), 16p mang
(16p 3), 16p van chuyén (16p 4) 10p kiém soat két ndi (16p 5), 16p biéu dién (16p 6) va 16p ung dung
(16p 7). Hinh 3.2 minh hoa phuong thirc mot ban tin dugc goi di tir thiét bi A dén thiét bi B. Trong
qué trinh di chuyén, ban tin phai di qua nhiéu nuat trung gian. Cac nit trung gian nay thuong nam
trong ba 16p dau tién trong mo hinh OSI. Khi phat trién mo hinh, cdc nha thiét ké da tinh loc qua
trinh tim kiém dit liéu thanh cac thanh phan don gian nhat. Chung xac dinh cac chtic ning két mang
duge dung va gom ching thanh cac nhém riéng biét goi 1a 16p. Mdi 16p dinh nghia mdt ho céc chirc
nang riéng biét so véi 16p khac. Thong qua viée dinh nghia va dinh vi cdc chirc nang theo céch nay,

Bién dich: Nguyén Viét Hung Trang 24
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nguoi thiét ké tao ra duoc mot kién trac vira mém déo, vira d& hiéu. Quan trong hon hét, md hinh
OSI cho phép c6 dugce tinh minh bach (transparency) khi so sanh vai cac hé thong tuong thich.

Device Device

A Intermediate B
S>>

7 \_‘ Application ’_I \_‘ Application ’_I 7
7-6 interface 7-6 interface

6 \_‘ Presentation ’_I \_‘ Presentation ’_I 6
6-5 interface 6-5 interface

5 \_‘ Session ’_I l_‘ Session ’_I 5
5-4 interface 5-4 interface

4 \_‘ Transport ’_I \_‘ Transport ’_I 4
4-3 interface 4-3 interface

3 \_‘ Network ’_I | Network I \_‘ Network ’_I 3
3-2 interface 3-2 interface

2 Data link ’_I Data |] | Data \_‘ Data link ’_I 2

- link link i

2-1 interface 1 1 # 2-1 interface

1 Physical Physical

{
{

Physical I | I Physical

Physical communication

Physical communication

Hinh 3.2

3.1.2 CAC QUA TRINH PONG CAP:

Trong mdt may tinh don, méi 16p goi dich vu cua 16p ngay phia dudi. Thi dy, 16p 3, ding cac
dich vu ctia 16p 2 va cung cip dich vu cho 16p 4. Giita cac may tinh v6i nhau thi 16p x ctia mot may
phai thong tin véi 16p x ctia may kia, thong qua mot chudi cac luat va qui ude duoc goi 1a giao thirc
(protocole). Qua trinh dé méi thiét bi thong tin véi nhau tai mt 16p dwoc goi Ia qua trinh dong
cAp (peer to peer processes). Thong tin giita cic may 1a qué trinh dong cép dung giao thirc thich
hop cho 16p nay.
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!

L7 data 7 7 L7 data
L7 data | H6 z ; L7 data | H6
L6data |H5 5 5 L6data | H5
L5 data H4 4 4 L5 data H4
L4 data H3 3 3 L4 data H3
T2 L3 data H2] |2 2] 12 L3 data H2
01010101010110101000001000 1 1 01010101010110101000001000

Transmission medium

Trong 16p vat ly, thong tin truc t1ep hon May A goi mot dong bit dén may B. Trong cac lop
cao hon, thi thong tin nay phal di chuyén xudng qua cac 16p cia may A, dé di dén may B, va tiép tuc
di 1én dén 16p can thiét. Mdi 16p trong may phét tin gan thém vao ban tin vira nhan thong tin riéng
cia minh va chuyén nguyén géi 1én 16p phia trén. Thong tin thém vao nay duoc goi 1a header va
trailer (1a cac thong tin dugc thém vao tai phan dau va phan cudi cta phan dit liéu). Header dwoc
thém vao tai lop 6, 5, 4, 3, va 2. trailer dugc thém vao trong 16p 2.

Header dwoc thém vao ¢ l6p 6, 5, 4, 3, va 2. Trailer thwong chi dwoc thém vao ¢ lép 2.

Tai 16p 1, tron géi dir liéu dwgc chuyén thanh dang c6 thé chuyén duoc dén may thu. Tai may
thu, ban tin nay duoc trai ra timg 16p, v6i mdi qua trinh nhan va 1y thong tin ra. Thi du, 16p 2 go ra
cac thong tin ctia minh, va chuyén tiép phan con lai 1én 16p 3. Tuong tu, 16p 3 g& phan ctia minh va
chuyén tiép sang 16p 4, va cir thé tiép tuc.

3.1.3 GIAO DIEN GIUA CAC LOP

Viéc chuyén dit liéu va thong tin mang di xudng qua cac 16p cia may phat va di nguoc 1én qua
cac 16p ciia may thu duoc thuc hién nhd c6 phan giao dién ctia hai 10p can ké nhau. Mdi giao dién
dinh nghla thong tin va céc dich vu ma 16p phai cung cép cho 16p trén né, Cac glao dién du’oc dinh
nghia t6t va c4c chirc nang 10p cung cap tinh modun cho mang. Mién sao mot 16p van cung clp céc
dich vu can thiét cho cac 16p trén nd, viéc thuc thi chi tiét cua cac churc ndng nay co thé duge thay
d6i hoic thay thé khong doi hoi thay thé cac 16p xung quanh.

3.1.4 TO CHUC CAC LOP

Bay 16p c6 thé dugc xem nhu 1& thuge ba nhém con sau: Lép 1,2, 3 - 16p vat Iy, két ndi dir
liéu va mang: 12 nhém con céc 16p hd trg mang, nhim giai quyet cac yeu t6 Vat ly va truyen dir
liéu tir mot thiét bi nay sang m{t thiét bi khac (nhu cac dac tinh dién hoc, két ndi vat ly, dinh dia
chi vat 1y va thoi gian truyén ciing nhu d9 tin cay). L(')’p 5, 6, va 7: 16p kiém soét két ndi, biéu dién va
ng dyng co thé dugc xem la nhom con cac lop hd trg user; ching cho phép kha nang truy cap dén
nhiéu hé thong phan mém. Lép 4: 16p van chuyén, bao dam tinh tin cdy cho viéc truyén dan end to
end (hai ddu mut) trong khi d6 16p 2 dam bao tinh tin cdy trén mot duong truyén don. Céc phia trén
ctia md hinh OSI hau nhu luén luén thuc thi trong phén mém; cc 16p bén dudi dugce thyc thi két
hop phan cing va phin mém, trir 16p vat Iy hau nhu 1a thudc phan cimng.
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Hinh 3.3 minh hoa tong thé vé cac 16p OSI, dir liéu L7 tic 1a 16p don vi dir liéu cua 16p 7, dit
liéu L6 1a don vi dir lidu cua 16p 6, va tiép tuc. Qua trinh bit dau tir 16p 7 (16p Gng dung), rdi di
xudng dan theo thi tw. Tai mdi 16p (trir 16p 7 va 16p 1), header duoc thém vao don vi dit lidu. Tai 16p
2, trailer dugc thém vao. Sau d6 format nay cua dir liéu dugce chuyén thanh tin hiéu dién tir truong
va van chuyén theo dudng truyén vat 1y.

L7 data 7 7 L7 data
L7 data | H6 E z L7 data | H6
L6data |H5 5 5 L6 data |H5
L5 data H4 4 4 L5 data H4
L4 data H3 3 3 L4 data H3
T2 L3 data H2] |2 21 [12 L3 data H2
01010101010110101000001000 1 1 01010101010110101000001000

Transmission medium

> Qe )

Hinh 3.3

Sau khi dén dich, tin hiéu di qua 16p 1 va duoc chuyén doi thanh cac bit. Pon vi dit liéu lac
nay di chuyén nguoc 1én cac 16p OSI. Khi mdi block dir liéu nay dén 16p ké tiép thi cac header va
trailer trong Gmg duoc go bo di, dé thuc thién yéu cau theo chirc ning cta 16p nay. Khi dén 16p 7,
ban tin c¢6 dang thich hop cho tmg dung va sin sang cho ngudi nhan.

3.2 CHUC NANG CUA CAC LOP
Phan nay trinh bay ngan gon chirc ning ciia timg 16p trong mé hinh OSI.
321 LOPVATLY:

Diéu phdi cac chire ning cin thiét dé truyén ludng bit di qua méi truwong vat Iy. Quan tam
dén céc tinh chat co hoc va dién hoc cua giao dién va mdi trudng truyén. Lop ciing dinh nghia céc
thii tuc va chirc niang ma thiét bi vat ly va giao dién phal thyc hién khi truyén. Hinh 4 minh hoa vi tri
ctia 16p vat ly trong mdi truong truyén va 16p két ndi dir licu.
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From data link layer To data link layer
L2 data L2 data
| I—_‘ |

Physic
layer

Lop vat

a

10101000000010

all 10101000000010

Transmission medium

Ol D)

Hinh 3.4s

ly lién quan déc tinh sau:

Dic tinh vat ly cua giao dién va méi truwong: 16p vat ly dinh nghia cac ddc tinh cua
giao dién gifra cac thlet bi va moi truong truyén. Ngoai ra, 16p con dinh nghia dang
clia moi trudng truyen,

Biéu dién cac bit: Dit liéu 16p vat 1y bao gdbm dong cac bit (chudi cac gia tri 0 va 1)
ma khdng can phai phién dich. Dé truyén dan thi cic bit nay phai dwoc ma hoa thanh
tin hiéu - dién hay quang. Lép vat ly dinh nghia dang méa hoa (phuong thirc cac gia
tri 0 va 1 dugc chuyén dbi thanh tin hiéu).

Téc dp dir liéu: - sO bit duoc truyén di trong mot gidy. Noi cach khac, 16p vat 1y dinh
nghia d6 rong moi bit.

Pong by bit: May phat va may thu can duoc d(‘?)ng‘b(f) hoa theo cp do bit. N6i cach
khéc, dong ho ctia may phat va may thu phai dugc dong bo hoa.

Céu hinh duong day: Lop vat ly con giai quyet phuong thirc thiét bi duoc ndi 3
mai truong. Trong cau hinh diém - dlem hai thiét bj duoc nbi vo1 nhau qua két ndi
duoc chi dinh. Trong cAu hinh diém ndi nhidu diém, mot két ndi duoc chia sé cho
nhiéu thiét bi.

Topd mang: dinh nghia phuong thirc két ndi thiét bj dé tao thanh mang. Thiét bi c6
thé dugc noi theo ludi, sao, cay, vong hay bus.

Ché dd truyén: 16p vat 1y dinh nghia chiéu truyén din giira hai thiét bi: don cong,
ban song cong hay song cong. Trong ché d6 don cong (simplex) chi c6 thong tin mét
chiéu, trong ban song cong (half duplex) hai thiét bi co thé nhan va géi nhung khong
ddng thoi. Trong ché d6 song cong (full duplex) hai thiét bj c6 thé gdi va nhin dong
thoi.

3.2.2 LOP KET NOI DU LIEU:

Lop két

ndi dir liéu truyén cac dir liéu thd tir 16p vat Iy thanh dit lidu c6 d6 tin ciy cao hon va

c6 thé truyén khung (frame) tir nat dén nat. Didu nay lam cho 16p vat 1y ¢6 vé nhu 1a khong co 16i

vé khi chuyén
va lop vat ly.
Lop két

1én 16p trén (16p mang). Hinh 5 cho thay quan hé ciia 16p két ndi dit liéu véi 16p mang

ndi dit liéu c6 cac dic tinh lién quan nhu sau:
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Q

Tao khung (framing): 16p diéu khién két ndi chia dong bit nhan dugc thanh cac don
vi dir li€u quan ly dugc goi l1a khung (frame).

Pinh (tao) dia chi vat Iy: néu frame dugc phan phdi dén nhiéu hé thong trong mang,
thi 16p két ndi dir liéu thém vao frame mot header dé dinh nghia dia chi vat 1y cua noi
phat (dia chi ngudn) va/hay noi nhan (dia chi dich). Néu frame nham goi dén hé thong
ngoai mang ctia ngudn phat, thi dia chi noi nhan 1a dia chi cua thiét bi ndi véi mang
ké tiép.

Piéu khién lru lwong: néu toc do nhan dir lidu ciia may thu bé hon so véi toe do cua
may phat, thi 16p két ndi dir liéu tao co ché didu khién luu lugng tranh qua tai cua
may thu

Kiém tra 15i: 16p két ndi dir liéu thém kha ning tin ciy cho 16p vat 1y bang cach thém
co ché phat hién va goi lai cac frame bi hong hay that lac. Pong thoi, ciing tao co ché
tranh goi trang cac frame. Kiém tra 18i thuong dugc thuc hién nho trailer duge thém
vao & phan cudi cia frame.

Picu khién truy cap: khi hai hay nhiéu thiét bi dugc két ndi trén cing mot dudng
truyén, can co giao thirc ctia 16p két ndi dir liéu dé xac dinh thiét bi nao nim quyén
trén két noi tai mot thoi diém.

From network layer To network layer
L3 data L3 data

M e

10 —

10101000000010 | 10101000000010

To physical layer From physical layer

Hinh 3.5

Thi du 1: Dinh dia chi vat ly

N
oo

Trailer Source Destination
addresss address
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Hinh 3.6

Hinh 3.6 v& nat ¢6 dia chi vat 1y 1a 10 dén dia chi 87. Hai nit duwoc két ndi bang mot két ndi.
Trong muc két ndi dir liu frame nay chtra dia chi vat 1y dat tai header. Phan con lai trong header
chira cac thong tin can thiét cho mirc may. Trailer thuong chira cac bit phy nham kiém tra 15i.

3.2.3 LOP 3 (MANG):

Nham phan phéi cac goi (packet) tir ngudn dén dich c6 thé di qua nhiéu mang, 16p mang
cho phép chuyén giao goi nay di dugc tur mot diem ngudn dén di€m dich cudi cung (co thé khac
mang).

Néu hai hé thong duoc két ndi ciing mang, thi khong can thiét phai co 16p mang. Tuy nhién,
khi hai thi€t bi nay & hai mang khéac nhau, thi can cé 16p mang dé thuc hién giao nhan nguon — dich
nay. Hinh 3.7 cho thay quan hé gitra 16p mang va 16p két noi dir liéu va 16p van chuyén.

From Transport layer To transport layer
L4 data Hinh 7 L4 data
Network : | | : : : Network
layer i : : : layer
L3 data L3 data
To data link layer From data link layer
Hinh 3.7

Cac dac tinh lién quan cta 16p mang la:

0 Dinh (tao) dia chi lugn ly: dia chi vat ly do 16p két néi dir lidu chi giai quyet duoc
van dé dinh dia chi cuc bo. Néu goi dit liéu di qua ving bién cua mang, thi nhat thiét
phai co thém mot hé théng dinh dia chi khac gitip phan biét gitta h¢ théng ngudn va
hé thdng dich. Lép mang thém header vao géi tir 16p trén xudng, trong d6 chira dia
chi luan 1y cua noi goi va noi nhan.

o Pinh tuyén (routing): khi nhiéu mang doc lap duoc ndi véi nhau dé tao ra lién mang
(mang cua mang) hay mot mang l6n hon, thi thiét bi két ndi 12 bd dinh tuyén (router
hay gateways) dugc dung dé chuyén duong di duoc dén dich, 16p mang duoc thiét lap
cho muc ti€u nay.

Thi du 2: Dinh dia chi lugn ly
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Hinh 3.8

Bus

Ta can g61 dir liéu tir nut véi mang c6 dia chi A va dia chi vat Iy 1a 10, nam trong mang ndi bo
LAN, dén mot nat véi mang c6 dia chi P va dia chi vat Iy 1a 95, trong mdt mang ndi bg khac. Do hai
thiét bi ndm & hai mang khac nhau, ta khong thé chi dung dia chi vat ly; nén nhat thiét phai c6 thém
dia chi luan ly. Diéu can & day la phai co6 mot dia chi van nang co thé dung qua khoi mang cuc bJ.
Dia chi (luin 1y) ciia mang phai c6 duoc dic tinh ndy. G6i nam trong 16p mang chira dia chi luan 1y,
tuy twong tu cho ngudn nguy thiy va dich (tc 13 A va P). Cac dia chi ndy s& khong doi khi di tur
mang ndy sang mang khac. Tuy nhién, dia chi vat 1y s& thay d6i khi géi duoc di chuyén tir mang nay
sang mang khac. Ky hiéu hinh hop R duoc dung dé chi bo dinh tuyén (router).

3.2.4 LOP VAN CHUYEN:

Lép van chuyén nham chuyén toan ban tin tir thiét bi diu cudi phat dén thiét bi diu cudi
thu (end to end). Khi 16p mang nhén ra viéc chuyén end to end cia mot goi riéng, 16p khong nhan
ra bat ky quan hé nao giita cac gbi nay. Lp s& xtr Iy cac goi riéng biét, vi cho rang cac goi nay thudc
vao céc ban tin riéng biét, cho du phai hay khong phai di nira. Mt khac, 16p van chuyén bao dam la
toan ban tin déu dén la nguyén ven va theo thar ty, bo qua viéc kiém tra 11, va diéu khién luu luong
tai cép, ngyén dén dich. Hinh 3.9 minh hoa quan hé giita 16p van chuyén véi 16p mang va 16p kiém
soat két noi

Pé tang cudng tinh an ninh, lo"p van chuyén co thé tao mot két ndi gitra hai cong cudi. Két néi
la mot dudng nodi luan ly gitra ngudn va dich lién quan dén moi g01 trong ban tin. Viéc tao két noi
bao gom ba bwéc: thiét 1ap két ndi, truyén dir liéu, va nha két ndi. Thong qua viéc xac nhan viéc
truyen dan tat ca moi €01 trén mdt duong, 16p van chuyen kiém soat thém duge 1én trinh tu truyen,
luu hrong, phat hién va sira 19i.
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From session layer To session Iayer
| L5 data | | L5 data

Transport , l ‘ , ‘ & Transport
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L4 data

inh 9
L4 data

To network layer From network layer

Hinh 3.9

Cac nhiém vu cta 16p van chuyén bao gom:

a

Pinh dia chi diém dich vu (service-point addressing): Mot may tinh thuong chay
nhiéu chwong trinh trong cung mot luc. Vi thé, chuyén giao ngudn — dich khong c6
nghia 13 tr mot may tinh dén may khac ma con tir nhitng qué trinh dic thu (chay
chuong trinh) 18n cac chuong trinh khac. Nhu thé header cta 16p van chuyén phai bao
gdm mot dang dia chi dic biét la goi la dia chi diém dich vu (service-point
addressing) hay con goi la dia chi cong. Lop mang ldy mdi goi dén dung tir may tinh,
16p van chuyén ldy toan ban tin dén dung qua trinh ctia may tinh do.

Phan doan va hop doan: Mot ban tin dwoc chia thanh nhiéu phan doan truyén di
dugc, mdi phan doan mang sé chudi. Cac sd nay cho phép 16p van chuyén tai hop
dung ban tin khi dén dich dé c6 thé nhan dang va thay thé cac goi bi that lac trong khi
truyén dan.

Piéu khién két ndi: Lép van chuyén co thé theo hudng két ndi hay khong két ni.
Lép van chuyen theo hudng khong két n6i xir Iy mdi phan doan nhu 1a gbi doc lap va
chuyen giao dén 16p van chuyen cua may dich. Lop van chuycn theo hudng két ndi
tao két ndi v6i 16p van dwycn cua may dich trudc khi chuyén giao goi. Sau khi
chuyén xong dir liéu, thi két thuc két ndi.

Pi¢u khién lwu lwong: Tuong ty nhu trong 16p két ndi dir licu, 16p van chuyén co
nhiém vu diéu khién luu lugng. Tuy nhién, diéu khién luu hrong trong 16p nay duogc
thuc hién bang cach end to end thay vi két noi don.

Kiém tra 16i: Tuong tu nhu 16p két ndi dit liéu, 16p van chuyén cling ¢ nhiém vu
kiém tra 15i. Tuy nhién, kiém tra 15i trong 16p nay duoc thuc hién bang cach end to
end thay vi két ndi don. Lp van chuyén ciia may phat bao dam la toan ban tin dén
16p van chuyén thu khong bi 16i (hong hoc, that lac hay trung lap). Viéc sua 16i
thuong dugc thyc hién trong qua trinh truyén lai.

Thi du 3: hinh 3.10

Bién dich: Nguyén Viét Hung Trang 32



Bai giang: Truyén sb liéu Chuong 3: M6 hinh OSI

@
@

‘ A
% Hinh 10 "

] pransport manseort ™ Data 1 &
layer layer

7 qp

—

K[{A|P Network Network j|[K[A[P
[Dami]]j [K]A|P|" layer k] A
= Data link Data link
T2 | j|[kK|A|P|H2| layer layer T2 k|A|P |H2
T2|([(Data- ]| j [k | A| P [H2 T2|([(Data2 ]| j | k| A| P [H2
Internet
Hinh 3.10

Dit liéu dén tir 16p trén dia chi service-point (port) 1a j va k ( j 1a dia chi cua Gmg dung goi va k
la dia chi cua tmg dung thu). Do Kich thuéc cta dir liéu 16n hon kha nang cua 16p mang, nén dir liéu
duogc chia thanh hai goi, mdi goi van con gitra dia chi diém dich vu (j va k). Nén trong 16p mang, dia
chi mang (A va P) duoc thém vao mdi goi. Cac géi s& di chuyén theo cac duong khac nhau va dén
dich theo hay khong theo tht tu. Hai goi duoc chuyén giao dén 16p mang dich, c6 nhiém vu gd bo
header 16p mang. Hai gbi dugc chuyén tiép sang 10p van chuyén, duoc tai hop dé chuyén giao 1én
16p trén.

3.2.5 LOP KIEM SOAT KET NOI:

Céc dich vu do ba 16p dau (vat 1y, két ndi dir liéu, va 16p mang) d6i khi chua du cho mot sb
qua trinh. Lép kiém soat la 16p diéu khién doi thoai. Lép nay thiét 1ap, duy tri, va dong b hoa
tuong tac gitra cac hé thong thong tin.

CAac nhiém vu cta 16p kiém soat:

o Diéu khién ddi thoai: Lop kiém soat cho phép hai hé théng di vao dbi thoai. Lop cho
phép thong tin gitra hai qua trinh ban song cong hodc song cong. Thi du doi thoai gitra
dau cudi két ndi voi1 may chu la ban song cong.

o DPong by hod: Lop kiém soat cho phép qué trinh thém cac checkpoint (diém dong
bg) vao trong dong dir lidu.

Thi du: mot hé thdng goi mot file gdm 2000 trang, nén chén vao checkpoint sau
moi 100 trang dé bao dam mdi don vi 100 trang dugc nhédn va xac nhan mdt cach doc
lap. Trong truong hgp nay, néu truyén dan bi dut vao trang 523, thi viéc truyén lai chi
bat dau vao trang 501, khong can truyén lai cc trang tir 1 dén 500. Hinh 3.11 minh
hoa quan h¢ giita 16p kiém soat voi 16p van chuyén va 16p trinh bay.
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From presentation layer To presentation layer
| L6 data | L6 data |
! 4 |_| H ! 4 H R
Session ; v Session ; i |_|

layer

syn syn syn

layer ¢ ;i
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L5 data L5 data
To transport layer From transport layer

3.2.6 LOP TRINH BAY:

Lép trinh bay lién quan dén van dé vé ca phap (syntax) va ngit nghia (sematic) cta tin tirc trao

d6i gifra hai hé thong. Hinh 3.12 cho thiy quan hé giira 16p trinh bay véi 16p tmg dung va 16p kiém

SOAt.

From application layer To application layer
L7 data L7 data
Presentation -\/- Presentation |_|
layer Encoded, encrypted, and layer Decoded, decrypted, and
H6 H6
compressed data decompressed data

L6 data L6 data
To session layer From session layer

Hinh 3.11
Céac nhiém vu cua Iop 6 la:

0 Bién dich (translation): Cac qua trinh (chuong trinh dang chay) cua hai hé thong
thudng trao doi thong tin theo dang chudi cac ky tu, s6, v.v...Thong tin ndy nhét thiét
phai duoc chuyén sang dong bit trude khi duge goi di. Do cac may tinh khéc nhau
thuong dung cac phuong phap ma hoa khac nhau, nén 16p trinh bay c6 nhiém vu van
hanh chung trong hai hé thong nay. Lop trinh bay tai may phat thay doi dang thong
tin tir dang cua may phat (sender-depending) sang dang thong thuong. Tai may thu,
thi 16p trinh bay chuyén dang thong thuong thanh dang ciia may thu (receiving
depending).

o Ma khoa (encryption) va Giai ma khoa (decryption): Pé mang cac thong tin nhay
cam, hé thong phdi c6 kha ndng bdo dam tinh riéng tu. Ma khoa la qua trinh ma may
phét chuyén d6i thong tin gdc thanh dang khac va goi1 di ban tin di qua mang. Giai ma
khoa (decryption) 1a qua trinh nguoc lai nham chuyén ban tin tré vé dang gdc.
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o Nén: Nén dir liéu nham giam thiéu s lugng bit dé truyén di. Nén dir lidu ngay cang
trg nhén quan trong trong khi truyén multimedia nhu véan ban, audio, va video.

3.2.7 LOP UNG DUNG:

Cho phép ngudi dung (user), 1a ngudi hay phin mém, truy cip vao mang. Lop ndy cung cap
giao dién cho nguoi dung va hd trg dich vu nhu thu dién tir, remote file access and transfer, shared
database management, va cac dang dich vu phan phdi dit liéu khéc.

Hinh 3.13 minh hoa quan hé giita 16p ting dung v&i user va 16p trinh bay. Trong s6 cac dich vu
cd duoc, thi hinh v€ chi trinh bay 3 dang: X.400 (message handle services); X.500 (directory
services); va chuyén file access, and management (FTAM). User trong hinh da dung X.400 va goi
mot email. Chu y 1a khong c6 thém header hay trailer trong 16p nay.

[
User |n|

User |n| % %

Application Application
layer X.500 || FTAM || X.400 layer X.500 || FTAM || X.400

4 A

[] "\
L7 data L7 data
To presentation layer From presentation layer
Hinh 3.12

Céc dac tinh cua 16p nay la:

o Mang dau cudi 4o (network virtual terminal): 13 mot version cua phén mém cua dau
cudi vat ly va cho phep user log on vao may chu (remote host). Pé lam viéc nay, 16p
Ung dung tao ra mot phan mém mé phong dau cudi cho remote host. May tinh cia
user ddi thoai phan mém dau cudi ndy, tirc 13 v6i host va nguogc lai. Remote host
tuong 1a dang dbi thoai véi terminal ctia minh va cho phép ban log on.

0 Quéin ly, truy cip va truyén dir liéu (FTAM: file transfer, access, and
management): Ung dung nay cho phép user truy cép vao remote computer (dé doc
hay thay d6i dit liéu), dé truy luc file tir remote computer va quan 1y hay diéu khién
file tir remote computer.

o Dich vu thu dién ti: Ung dung niy cho cung cap co so cho viée goi, tra 10 va luu
trt thu dién tur.
0 Dich vu thu muc (directory services): Ung dung nay cung cap ngudn co so dit liéu

(database) phan b va truy cap ngudn thong tin toan cau vé cac dich vu va muc dich
khac nhau.
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TOM TAT VE CHUC NANG CAC LOP:
Chirc ning cua bay 16p dugc tom tit ¢ hinh 3.14:

Aoolicat To allow access to network
ication resources
To translate, encrypt -
And compress data Presentation
Session To establish, manage, and terminate
session
To provide reliable end-to-end
mess; e deliver and error recover Transport
g Yy To move packets from source to
Network destination; to provide internet
To organize bits into frames; to Dataink working
provide node-to-node delivery . To transmit bits over a medium; to
Physical provide mechanical and electrical
Hinh 14 specifications
Hinh 3.13

GIAO THUC TCP/IP:

Giao thirc TCP/IP duoc dung trong Internet, ban dau duoc phat trién trong mo hinh OSI. Tuy
nhién cac 16p trong TCP/IP (Transmission Control Protocol/ Internetworking Protocol) lai khong
khop hoan toan v6i mo hinh OSI. Giao thire TCP/IP duoc tao nén tir ndm 16p: vat ly, ket ndi dir ligu,
mang, vin chuyén va tng dung Bén 16p dau cung cip cac tiéu chuan vat 1y, giao dién mang, két
mang, va chuc nang van chuyén tuong tng véi bdn 16p trong mo hinh OSI. Ba 16p sau ctia md hinh
OS], lai chi dugc thé hién thanh mot 16p trong TCP/IP va dugc goi 1a 16p ting dung.

TCP/IP 14 giao thic dang phan cép, dugc tao ra tir cac modun tuong tac, mdi modun cé cac
chirc ning dic thi, nhung khong nhét thiét phai phu thudc nhau. Trong khi 16p OSI dic trung chirc
ning nao cho 16p nao, thi 16p ctia TCP/IP chira dung nhirng giao thirc twong ddi doc lap c6 thé duoc
tron 1an tiy theo nhu cau cua hé théng. Thuat ngir phin cép tirc 1 giao thic 16p trén duoc hd tro tir
mdt hay nhiéu giao thirc cip thap hon.

Trong 16p van chuyén thi TCP/IP dinh nghia hai giao thirc: TCP (Transmission Control
Protocol) va UDP (User Datagram Protocol). Trong 16p mang, giao thic chinh do TCP/IP la IP
(Internetworking Protocol) cho du hién c6 mdt so6 giao thirc khac hd tro di chuyén dit liéu trong 16p
nay.
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Hinh 3.14

]
Physical I

Bién dich: Nguyén Viét Hung

Trang 37



Bai giang: Truyén so li¢u

Chuong 3: M hinh OSI

Application layer
Bit

Data link layer
Destination address
Error

Frame

Header

Interface

Logical address
Network layer
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Node to node delivery

Open System
Interconnection (OSI)

Peer to peer process
Physical address
Port address
Presentation layer
Session layer
Source address

Source to destination
delivery

Trailer

Transmission Control
Protocol/Internet working
Protocol (TCP/IP)

Transmission rate

Transport layer
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R/
A X4

TOM TAT

International Standard Organization (I1SO) tao ra m6 hinh goi la OSI (Open System
Interconnection) nham cho phép thong tin gitra cac hé thong khac nhau.

- Bay 16p trong mo hinh OSI cung cp cic nguyén tic dé phat trién cac kién tric tuwong thich

mot cach van nang, phan ciing va phan mém.

Lé6p vat 1y, két ndi dir liéu, va 16p mang 1a cac 16p hd trg mang

Lép van chuyén 1 16p hd tro mang va hd trg user

Lé6p kiém soat, trinh bay va tmg dung 13 cac 16p hd tro user

Lép vat 1y diéu phdi cac chirc nang can thiét dé truyén dong bit trong moi trudng vat 1y
L6p keét ndi di liéu ¢6 nhiém vu giao nhan don vi dit liéu tir mot tram dén tram ké ma khong
co 1oi

L6p mang chiu trach nhiém giao nhan tir ngudn dén dich mot goi qua nhiéu két ndi mang
Lép van chuyén c6 nhiém vu giao nhan tir ngudn dén dich toan ban tin

Lé6p kiém soat thiét 1ap, duy tri, va ddng bd cac tuong tac giita cac thiét bi thong tin.

Lép trinh bay bao dam kha ning hoat dong qua lai gitra cac thiét bi thong tin xuyén qua bién
do1 dir liéu thanh format dugce cac thiét bi chap nhan chung.

Lé6p tng dung thiét 1ap kha ning truy cip mang cua user

TCP/IP 1a giao thirc ndm 16p dang phan cép duogc phat trién trudce khi c6 mé hinh OSI, va 1a
giao thirc thich hop cho Internet.
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BAI LUYEN TAP

* CAU HOI ON TAP:

1. Hay cho biét cac 16p hd trg mang trong md
hinh OSI ?

2. Hay cho biét cac 16p hd tro user(nguoi
dung) trong mé hinh OSI ?

3. Hay cho biét s khac biét giita phuong thirc
giao nhan trong 16p mang va l6p van chuyén
?

Quan hé giira OSI va ISO nhu thé nao?
Hay liét ké cac 16p trong mo hinh OSI?
Qua trinh thong tin dong cép 1a gi?

N o o s

Hay cho biét phuong thirc lay thong tin tir

mot 16p nay sang 16p khac trong md hinh

OSI?

8. Header va trailer la gi ? Chung dugc thém
vao va gé bo ra sao ?

9. Phéan cac 16p trong mo6 hinh OSI theo chuc

nang?

10. Cac dac tinh lién quan cua lop vat 1y?

11.
12.
13.
14.

15.

16.
17.
18.
19.

20.

21.

Chirc nang cia 16p két ndi dir lidu?
Chtrc nang cua 16p mang?
Chtrc ning 16p van chuyén?

Lép van chuyén tao ra két ndi giita ngudn
va dich. Cho biét ba budc dugc thuc hién
trong ket noi nay ?

Cho biét khac biét gitta dia chi luan ly va
dia chi vat Iy ?

Chtrc ning cua 16p kiém soat ?

Muc dich ctia bd didu khién ddi thoai 1a gi ?
Chtrc nang cua 16p trinh bay la gi ?

Cho biét muc tiéu phién dich cta 16p ung
dung?

Cho biét cac dich vu do 16p ung dung cung
cap?

Cho biét quan hé gitta cac 16p trong TCP/IP
v6i cac 16p trong mé hinh OSI?

CAU HOI TRAC NGHIEM
c. kiém soat
22. M6 hinh nao cho thdy cac chirc ning d Frlnhk bay“ N A X X, 1x 1
S a1 A 2 26. Lop gan voi moi truong truyén dan nhat 1a 16p:
mang ma may tinh can duoc to chirc: A1
a. vatly
a. ITU-T b, Kt ndi dit lie
b. OS| C. ¢t noi dir liéu
c. ISO - mang
d. ANSI d. vanchuyén L ,
23. M6 hinh OSI g6 m bao nhiéu I6p: 27{Ji Ca<i tdfo:n vi dir liéu duoc goi 1a frame trong 16p:
a. 3 B /T
b 5 b. két noi dir liéu
C- 7 C. mang
4 8 d. vanchuyén
24. Viée xéc dinh cc diém ddng b duge thye 2o G141 khoa ma va khéa ma [a vai trd cia I6p:
hién & 16p: a valy o
4 vin chu ) &n b. két noi dix liéu
Co Y c. trinh bay

b. kiém soat
c. trinh bay
d. Ung dung
25. Giao nhén end to end cua toan ban tin la b

d. kiém soat
29. biéu khién doi thoai la chirc ning cua 16p:
a. van chuyén

A s kiém soat
chtrc nang cua 16p:
a. mang NI
b. van chuyén 3 grllr;h dkl);yg

Bién dich: Nguyén Viét Hung

Trang 26



Bai giang: Truyén so li¢u

Chuong 3: M6 hinh OSI

30. Dich vu thu muc cho user duoc thuc hién
trong 16p:
a. két ndi dir ligu
b. kiém soat
C. van chuyén
d. Ung dung
31. Giao nhan nit-nat cua don vi dit liéu duoc
thuc hién & 16p:
a. vatly
b. két ndi dit liéu
C. van chuyén
d. mang
32. Khi dit liéu di chuyén tir 16p thap dén 16p
cao hon thi header s€ duoc:

a. thémvao
b. bot di

c. sap xép lai
d. thay doi

33. Khi dit liu di chuyén tir Iop cao dén 16p
thap hon thi header s€ dugc:

a. thémvao
b. bot di
c. sip xép lai
d. thay d6i
34. Lép nam giira 16p mang va 16p kiém soat
la:
a. vatly

b. két noi dir liéu
C. van chuyén

d. trinh bay
35. Lop 2 quan hé gitra 16p vat 1y va 1op:
a. mang

b. két ndi dit lidu
c. van chuyén
d. trinh bay
36. Khi dir liu duoc truyén tir thiét bi A dén
thiét bi B thi header tir 16p thtr 5 ctia A s&
duoc thiét bi B doc & 16p:
a. vatly
b. van chuyén
c. kiém soat
d. trinh bay
37. Vigc phién dich mét ky tu sang mot dang
ma khac dugc thuc hién & 16p:
a. van chuyén
b. kiém soat
c. trinh bay

d. ung dung
38. Cac bit duge bién doi thanh tin hi¢u dién tir
truong trong 16p:
a. vatly
b. két ndi dit lidu
C. van chuyén
d. trinh bay
39. Trailer cua frame duoc thém vao nham muc
dich kiém tra 16i thuc hién & 16p:
a. vatly
b. két ndi dit lidu
C. van chuyén
d. trinh bay
40. Cho biét tai sao md hinh OSI dugc phat trién:
a. Nha san xuét khong thich giao thirc TCP/IP
b. Tbc do truyén dit lidu ting theo ham mil
c. Can c6 tiéu chudn nhim cho phép hai hé
thong thong tin véi nhau
d. tatca déu sai
41. L6p vat Iy nham truyén gi trong mdi trudng vat
ly :
a. chuong trinh
b. ddi thoai
C. giao thuc
d. bit
42. Chirc ning cta 16p nao nham két ndi giira 16p
hd trg ngudi dung va 16p hd tro mang:
a. lop mang
b. 16p vatly
c. 10p van chuyén
d. 16p kiém soat
43. Chirc ning chinh cta 16p van chuyén la:
a. chuyén giao nut-nit
b. chuyén giao ban tin end to end
c. ddngbo
d. cip nhat va bao tri bang dinh tuyén
44, Cac checkpoint cta 10p kiém soat ¢ chirc ning:
a. cho phép goi lai mot phan file
b. phat hién va khoi phuc 16i
c. diéu khién va thém vao cac header
d. dung trong diéu khién déi thoai
45. Dich vu cua 16p trng dung la:
network virtual terminal
file transfer, access, va management
mail service
tat ca déu dung

oo
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Chuong 3: M6 hinh OSI

BAI TAP:

46. Sap xép theo timg 16p ctia mo hinh OSI
theo churc nang:
Xac dinh tuyén truyén
diéu khién luu luong
Giao dién v6i thé gidi bén ngoai
Truy cép vao mang dung cho user
Thay dbi tir ASCII sang EBCDIC
Chuyen 201
47 Sép xép theo tung 16p ciia md hinh OSI
theo chirc nang:
truyén di liéu end to end véi do tin cay
Chon loc mang
Dinh nghia frame
Dich vu cho user nhu email va chuyén
file
e. Truyén dong bit qua mdi trudng truyén
vat ly
48. Sip xép theo timng 16p ctia md hinh OSI
theo churc nang:
a. Thong tin truc tip v6i cac chuong trinh
Ung dung cua nguoi dung
Stra 16i va truyén lai
Giao di¢n chuc nang, co va di¢n hoc
Phy trach thong tin giita cac nat ké nhau
Tai hop cac goi dir liéu
49. Sap x€p theo tung 16p cua mo hinh OSI
theo churc nang
Cung cép format va dich vu chuyén ma
thiét lap, quan Iy, va két thuc kiém soat
Bao dam tin cdy trong truyén dan
Cung cap su phu thudc tir nhirng biéu
dién dit liéu khac nhau

N )

oo oTe

®o0 o

o0 o

Bién dich: Nguyén Viét Hung

Trang 25



Chwong 11
MO hinh OSI




? OSI

Nhu cau truyén Cong nghé mang
théng déng nhat =< riéng, cac mang khong
trén dién rong. twong thich

Khung chuan vé kién tric mang
Bam bdo tinh lién ket githa cac mang khong
déng nhat
Dam bao tinh twong thich vé di liéu gitra cac
may tinh s dung cac hé diéu hanh va ngodn
nglr khac nhau.



O3Sl

Open Systems Interconnection

1984

ISO

Pac diém : M6 hinh truyén théng mang c6 tinh chat mé ta
o Dién giai cach thire di liéu duoc truyén théng trén mang

o Dinh nghia cac tang hoat dong cla cac giao thirc mang

o Puwa ra cac tieu chudn nham dam bao kha nang twong thich va hoat
dong tét gitba cdc mang khac nhau vé cdng nghe

Muc tiéu: M6 hinh tham chiéu cho cac hé théng mé

o Khung kién trac chuan cho cac hé théng, cac hé thong tham chiéu
va dwa trén cac chuan co thé twong thich dwoc véi nhau.

ng dung thwc tién:

a M hinh chinh thiérc cho hoat déng truyén théng mang
o Chuan tham chiéu cho hau hét trang thiét bi mang

o Dung trong giang day



Chwong 2: M0 hinh OSI

2.1. M6 hinh

2.1.1.
2.1.2.
2.1.3.

Kién tric da tang
Cau trac logic cua mo hinh
Phwong thirc hoat déng

2.2. CAc tang trong mé hinh OSI

2.2.1.
2.2.1.
2.2.3.
2.2.4.
2.2.5.
2.2.6.
2.2.1.

Tang vat ly

Tang lién két di liéu
Tang mang

Tang giao van

Tang phién

Tang trinh dién
Tang ng dung



2.1. MO hinh

Kién trdc : Phan tang

No&i dung : Chuan

o Mo ta chire nang, dwa ra dac trwng
0 Glao thwre

o Dang dich vu

g ...



DECnet

IS0

SINA




2.1.1 Kién trtic phan tang

Muc dich

o Chia cac tac vu trao déi thdng tin gitra hal
hé thdng may tinh thanh cac tac vu nho
hon nham

gidm do phirc tap cla viéc thiét ké va cai dat
mang
tao sy dé dang trong viéc quan ly.

o MOi tac vu nay di kém véi mot so giao thire

va dwoc goi 1a mét tang.



Vi du trong nganh Hang Khong

Mua vé Tra vé cho tai vu "
Kiém tra hanh ly Lay hanh Iy

Lén may bay Xudng may bay

May bay cat canh May bay ha canh
May bay bay May bay bay

May bay bay /

 Cac burde tuan tu




Mua ve

Tra vé cho tai vu

Kiém tra Hanh Iy

Lay Hanh Iy

Lén May bay

Xudng May bay

May bay cat canh

May bay ha canh

May bay bay
May bay bay

May bay bay




= Chlrc nang céc tang dwoc cai dat phan

tan

San bay di

Mua ve

G Hanh ly

Lén may bay

May bay cat canh

May bay bay

Tra vé

Lay Hanh Iy

Xubng may bay

May bay ha canh

May bay bay

San bay den

Cac san bay trung gian

May bay bay

IMay bay bay

May bay bay




2.1.1 Kién trdc phan tang (t)

Nguyén tac

1 M6i hé thong trong mdt mang déu cé cau
trdc tang.

1 S0 lweng va chirc nang clia moi tang trong
trng hé thong la nhw nhau.

1 Tang cao hon duoc xay dwng dya trén
tang trwdc no.



Giao thire tang N

Térlgﬂ - — —————————————— T ——— — TEHI']_E'N
Ting N1  p--- e thictang N1 rr o)
Tang i . Gumothuctang: Tang i

Duomg truyén vat Iy T




Nguyén tac (t)

Quan hé gilra hai tang lién tiép nhau: Théng
qua cac dich vu ma tang dudi cé thé cung
cap cho tang trén.Tang trén s dung dich vu
tang dwdi théng qua céc diém truy cap dich
vu SAP (Service Access Point).

Quan hé gitra hai tang ddng mrc: Ton tai cac
quy tac trao doi thong tin ddm bao viéc trao
doi dién ra an toan va bado mat dwoc goi la
giao thipc cla tang.



Nguyén tac(t)

Truyen thong dir lieu: Thong tin cua hé
thong guwi duoc truyen tw tang i xudng
cac tang dwoi ké tlep Cuol cung ol
tang 1, qua dwong truyen vat ly roi lai di
lEén tr tang 1 t&i tang i cua bén nhan tin.



'Kénh truyén logic

1 physical

network
link

application
Transport
network
link
physical

application

transport
network networ
link link
physical physical




‘Puong truyén dir lisu/Duong
truyén vat ly

app

transport
nefwdrk

Hnﬁ

1 physict

application

fransport
network |
link o
physical — Guin
application applicgTion
Transpory Transport
network of ne’r%rh

link
physical




2.1.2. Cau truc logic ciia mé hinh

GOm bay tang, mdi tang sé twong rng Vo'

mot tac vu trong hoat dong trao doi théng tin

trong mang may tinh. Cac tang dwoc phan

dinh dwa trén cac tiéu chi chinh sau:

o Khéng dinh nghfa qua nhiéu tang dé viéc xac dinh
va ghép nbi cac tang khc“)ng qua phuc tap.

o Tao cac ranh gidi cac tang sao cho viéc sb cac
twong tac qua lai hai tang 1a nhé nhat.

o Céac chuce nang dwoc xac dinh sao cho chung cé thé
de dang xéac dinh lai va khdng anh hwéng dén céac
tang khac.



Sending Receiving
Computer Computer

f Application 1 7 [Appli:atinn i

v A

Presentation (] [Presentaﬁun

L > A

¢ v ) " A )
Session s Session

F v "| i ‘ T
Transport 4 Transport

il v Ny i ‘ T
Network 3 Network

. 4 y ~—
Data Link ) 2 ( Data Link

Y r

il v B ‘ T
Physical |— 1-» Physical

2 * Data 2

Transfer

Hinh 2.2. M6 hinh tham chiéu OSI

Tang 7: Ung dung (Application)
Tang 6: Trinh dién (Presentation)
Tang 5: Phién (Session)

Tang 4: Giao van (Transport)

Tang 3: Mang (Network)

Tang 2: Lién keét dit liéu (Data-Link)

Tang 1: Vat Iy (Physical)




2.1.3. Phuwong thirc hoat dong

a. Cac don vi dir liéu
Don vi dir lieu dich vu SDU (Service Data
Unit): La do’n Vi dip Ileu dwoc truyen t tang

trén xudng tang dwdi, cung cap dau vao cho
cac dich vu & tang duoi.

Pon vi dir lieu giao thiec PDU (Protocol
Data Unlt) La don vi di¥ liéu dwoc tao thanh
khi két ho’p SDU va thong tin diéu khién giao
thirc cla tang (Protocol Control Information
_PCI).



a. Cac don vi dir liéu (t)

Tang i PDU(1)
SDU(i-1)
PC1 PCT
H LI SDU
. T( - (i

SDU(i-2)

SDU(i-2)




b. Cac ham nguyén thay

Ham nguyén thuy: Tang N-1 cung cap dich vu
cho tang N thong qua viéc goi cac ham nguyén
thay.

Ham nguyén thdy phuc vy cho viéc truy nhap cac
dich vu ma tang dwdi cung cap cho tang trén thong
qua cac diém truy cap dich vu SAP



b. Cac ham nguyén thuay(t)

4 ham nguyén thuy dwgc dung trong
twong tac gitra cac tang ké nhau:

o Request (yéu cau): Boi twong (chwong
trinh) tang trén dung dé goi mdt chirc nang
t tang dudi.

o Indication (chi béao): Poi twong (chwong
trinh) tang dwéi dung dé: Goi mot chirc
nang; Chi bao cho tang trén mét chirc néng
da dwoc goi & mot diém SAP



b. Ham nguyén thuy (t)

0 Response (tra |oi): La ham nguyén thuy
ma doi twong (chwong trinh) tang trén
ding dé hoan tat mot chirc ndng da dwoc
goi/chi bao tr tredc bédi mét ham
Indication tai cung SAP.

o Confirm (xac nhan): La ham nguyén thuy
ma doi twong (chwong trinh) tang duoi
dung dé hoan tat mot chirc nang da dwoc
goi tir trede boi mét ham Request tai cung
SAP.



b. Ham nguyen thay (t)

.|.
N+1 N N+1
A
confirm request response '
PDU(S) p Indicator
N
T~
N C ) (
~— N
Wi & & S e eSS e o e pa— |
.............................................. .

Hé théng A Hé théng B




c. Cac phwong thirc

C6 lién ket
o Thiét [ap mét lién ket
logic gom 3 giai doan
Thiét 1ap lién két (logic):

Khong lién két
0 Khong can thiét 1ap
mot lién két logic,

hai thwc thé ddng mirc &
hai hé thong thwong
lwong v&i nhau vé tap
cac tham sé sé dwoc st
dung trong giai doan sau

Truyén di lieu: dir lieu
dwoc truyén voi cac co
ché kiém soat va quan ly
kem theo.

Huy bo lién két (logic):
giai phong tai nguyén hé
théng da dwoc cap phat.

Ton tai duy nhat
mot giai doan truyén
dir liéu

MGi goi tin dwoc
truyén doéc lap voi
cac goi tin trwéc
hoac sau no.



c. Cac phwong thirc

Tang cuwong do tin
cay va hiéu qua cua
viéc truyén di liéu.
Kho cai dat

Thot gian thwe hién
lau

D@ liéu truyén
khong duwoc kiem
soat chat ché. Kho
Khan trong viéc tap
no'p dir liéu.

Dé cai dat

Thot gian thwe hién
nhanh




12.2. CAC tang trong mé hinh OSI




2.2.1. Tang Vat ly

Dir liéu tte tang 2 Dir liéu t&i tang 2
101010000000101111001 101010000000101111001
Tang Vat ly Tang vat

! )l

Pwéng truyén vat ly




2.2.1. Tang Vat ly

a. Nhiém vu
0 La tang dwoi cung clia mo hinh OSI, tvong ¢ng
VO phan ctrng mang co’ ban, cé nhiém vu truyén
chudi cac bit 0, 1 trén dwong truyén vat ly.

o Tang Vat ly chi lam viéc vai tin hiéu va moi
trwong truyén.

Pinh nghia cac dang day cép, card mang, va cac thiét bi
vat Iy khac.
Binh nghia viéc NIC ghép noi v&i phan cieng va cap
ghép noi voi NIC.
Pinh nghia céac ky thuat dé truyén cac tin hiéu (dong bit)
trén cap.



b. Dich vu va giao thirc

Dich vu
o Truyén di¥ liéu gitba hai hé thong trong mét dwéng
truyén vat ly.
Giao thuc
o D lieu duoc truyen di theo dong bit nén giao
thire khong co y nghia glong nhw cac tang khac.
Khéng c6 PDU va PCI cho tang Vat ly

Quy dinh vé phwong thire truyén (dong bo, di bo), toc do
truyén ...

o IEEE 802, 1ISO 2110,ISDN ...




Truyén dong bo

o Phéi hop thi gian gitba noi truyén va no
nhan bang viéc giri mot so ky tw déong bd
trwde khi truyén.

o Bén nhan tinh sb bit truyén t&i va nhém lai
thanh cac byte

o GUi cac khung riéng biét géom nhiéu byte
can phai chén cac bit 0, 1 theo mot thiy tw
dac biét vao gitra cac khung.



Truyén khong dong bo

0 S& dung bit Start va cac bit Stop dé nhan
biét sw bat dau va két thic mét khung div
liéu (5:8 bits)

Gap bit Start, bat dau tinh so bit truyén t&i
Pém sb bit
Tim nhan bit Stop

Bo gua cac xung con lai cho tédi khi nhan ra bit
Start moi.



c. Chuan giao dién véi dwong

truyen
0 BPac ta dac trung vé co, dién, chirc nang

thd tuc cia giao dién/dau ndi noi két gitra

cac thiét bj DTE va DCE
DTE: Thiét bi dau cudi di¥ liéu (Data Terminal
Equipment) vi du nhw may tinh
DCE: Thiét bj cudi kénh di¥ liéu (Data Circuit —
Terminating Equipement) vi du nhw modem
chuyen doi tin hiéu biéu dién di liéu cla nguoi

str dung thanh dang tin hiéu chap nhan dwoc
b&i dwdng truyén va ngwoc lai.

o Vi du: chuan RS-232C/EIA-232-D (tk)




2.2.2. Tang lién két dir liéu

a. Nhiém vu
a Tang lién két di liéu ddm bao viéc truyén tai di

liéu mét cach tin cay gitra hai hé thdng c6 duwong
truyén vat ly ndi trwe tiép v&i nhau. Doi véi tang
Mang viéc truyén d liéu gitra hai tang Vat Iy coi
nhw khéng co 16i.

Tao khung di liéu (frame)

Pong bd hoa

Kiém soét 10i

Kiém soét ludng dir liéu



b. Dich vu

o TAch hop dir liéu: Chia cac goi tin tang trén thanh frame, va két hop
cac bit thanh frame.

M&i khung chira phan tiéu dé (Header), thong tin can truyén di (Data) va
thong tin theo doi khac (Trailer).

[ ] [ ] [ ] [ ] [ ]
10 | 28 | 53 | 65 | 87
T2 Data 10 87
= Z .
~ /
Trailer Source Destination
address address

o Kiém soét truy nhap



b. Dich vu (t)

o Kiém soét 16i: Cung cap céach phét hién va stra 16i co ban dé
dam bao cho di¥ liéu nhan dwoc gibng hoan toan v&i di liéu
guri di.

Do 16i trén tirng khung tin
GUi khung b&o nhan (nhan tét, c6 16i)

o Kiém soét lubng di liéu: Dam bao rang bén truyén nhanh
khéng lam tran b6 dém cua bén nhan chadm dwa trén hai co
ché

Phan hoi

Gi¢i han tan suat



b. Dich vu (t)

Dang dich vu co ban

o Dich vu khéng lién két khéng bao nhan
(unacknowledged connectionless service),
thwong dwoc st dung trong mang LAN

o Dich vu khong lién két c6 bao nhan
(acknowledged connectionless service), thwong
dung cho mang khong day.

o Dich vu c0 lién két cé bao nhan (acknowledged
connection-oriented service), thwd'ng dung trong
mang WANs.



c. Gilao thwc

Glao thurc truyen théng dong bd: Sk
dung ky tw dong bo, cho phep phan biét
di liéu cua ngwoi dung voi cac co va
cac vung thong tin diéu khién khac.

Giao thc truyén théng di bo: St dung
cac bit dac biét (START, STOP) dé goi
dir liéu truyén

o Hwong ky tw
o Hwong bit



d. Cac tang con

Trong LAN, IEEE chia tang nay thanh 2 tang phu

Tang con diéu khién truy nhap duwong truyén

(Media Access Control _ MAC)

a Giao tiép voi NIC

o Quén ly cac dang dwdng truyén (media)

1 GT:802.3 CSMA/CD (Ethernet), 802.4 Token Bus (ARCnet),
802.5 Token Ring...

Tang con diéu khién lién két logic (Logical Link
Control _ LLC).

o Kiém tra I0| clia cac khung div liéu, quan ly két ndi gidra hai thlet
bi truyen thdng v&i nhau trén cung mot mang con, diéu khién
ludng va bao nhan viéc truyén khung.

o GT: 802.1 OSI Model 802.2 Logical Link Control



2.2.3. Tang Mang

a. Nhiém vu:
Két nbi cac mang voi
nhau

Q

Q

Xac dinh céc dia chi mang dé
quyét dinh viéc chuyén géi tin

Tim dwong (routing) va
chuyén tiép (switching) giup
cac gai tin di tr mét mang
nay dén mét mang khac.
Router/ Relay hoat ddng &
téng nay.

Klem soat luéng di liéu va
cat hop di ligu khi mOot goi tin
lon muodn di ngang mot mang
con co kich thwéc gai tin toi
da qua nho.

Packet

Router

Carrier's equipment

Process P2
Hz2

..,.

LAN



b. Dich vu

2 dang dich vu:

o Dich vu khong lién két: Cac goi tin dwoc dua
vao mang con (subnet) mét cach riéng lé va dwoc
vach dwdng mot cach déc lap nhau. Cac goi tin
goi la Datagram va mang con duwoc goi la
Datagram Subnet.

o Dich vu dinh hwong lién két: Mot dwdng noi két
gitra bén goi va bén nhan phai dwo’c thiét lap
trwdc khi cac goi tin co thé dwoc géi di. Noi két
nay dwoc goi la mach ao (Virtual Circuit). Mang
con trong trwéng hop nay dwoc goi la Virtual
Circuit Subnet.



c. Glao thirc (tk)

X25PLP (CCITT va ISO) phat trién tu

Khuyén nghi vé ho giao thirc X25 (CCITT)
phuc vu cho trwdng hop hwéng lién két.

P (ISO 8473) phuc vu cho trwong hop khong
ién két.

0 ARP; RARP, ICMP; RIP...

o IPX

0 DECnhet

g ...




2.2.4. Tang Giao van

a. Nhiém vu
Thiét 1ap, duy tri va huy bd viéc truyén
dir lieu gira hai nut mang.
Thwe hién viéc kiém soéat 16i va kiém

soat Iuong di liéu dam bao dir liéu
truyén giong hét div liéu nhan.

Nhan di liéu t tang phién va phan
doan d liéu.



b. Glao thwc

Giao thuc tang giao van phu thudc rat nhiéu vao
ban chat ciia mang.

o0 Mang loai A: Co ty suat 16i va sw c6 c6 bao hiéu chap nhan
dwoc (tire la chat lvong chap nhan duo’c) Cac gO| tin dwoc
g|a thiét la khong bj mat. Tang glao van khéng can cung cap
cac dich vu phuc hoéi hodc sap xép th tw lai.

0 Mang loai B: C6 ty suat 16 chap nhan dwgc nhwng ty suat sw
cb ¢0 bao hiéu lai khong chap nhan dwoc. Tang glao van phai
c6 kha nang phuc hoi lai khi xay ra 16i ho&c sw cb.

o Mang loai C: C6 ty suat 16i khdng chap nhan dwoc (khong tin
cay) hay la giao thurc khong lién két. Tang g|ao van phai cé
kha nang phuc héi lai khi xay ra 16i va sap xép lai thl tw cac
goi tin.



b. Glao thirc (t)

Giao thic lop O (Slmple Class - lop don
gian): Cung cap cac kha nang rat don gian
dé thiét lap lién ket truyen dir liéu va hay boé
ién két trén mang “co lién két” loai A. GT ¢6
Kha nang phat hién, bao hiéu cac 16i nhwng
<hong c6 kha nang phuc hoi = Hay b lién
k&t néu co 16i.

Giao thie lop 1 (Basic Error RecoveryCIass -
op phuc hoi 16i co ban) dung VO'I cac mang

oai B. TPDU dwoc danh s6. GT co6 kha nang
h4o nhan, truyén dir liéu khan va phuc hoi 16i.




b. Glao thirc (t)

Giao thaec lop 2 (Multiplexing Class - Lop don kénh) la
mot cai tién cha lIép 0 cho phép don mot s lién két
giao van vao mét lién két mang duy nhat, dong thoi cé
thé kiém soat Iuong dir liéu dé tranh tac ng~hen GT
khdng c6 kha nang phat hién va phuc héi I6i. Do vay
no can dat trén moét nén tin cay loai A.

Glao thuc lop3 (Error Recovery and MultiplexingClass
- Lop phuc hoi Iop co ban va don kénh) la s mo rong
giao thirc I&p 2 vai kha nang phat hién, phuc hoi 161 va
truyén lai di¥ liéu theo “time-out”, n6 can dat trén nén
mang loai B.

Glao thuc lop 4 (Error Detection and RecoveryClass -
L&p phat hién va phuc hoi I0|) c6_hau hét cac chire

nang cua cac lop trwdc va con bd sung them maot sO
khd nang khac dé kiém soat viéc truyén div liéu



b. Glao thirc (t)

TCP, ARP, RARP; SPX
NWLInk
NetBIOS / NetBEUI



c. Dich vu

2 dang dich vu

o Hwéng lién két

o Khéng lién két

Tai cac diém truy nhap dich vu tang
giao van cung cap cac tham so cua
chat lwong dich vu dé tang trén c6 thé
chi dinh loai dich vu mong muon.



2.2.5. Tang Phién

a. Nhiém vu
Thiét 1ap, duy tri, dong b héa va hay
bo cac phién truyén théong (hoi thoai)
gilra cac wng dung.



b. Dich vu

Thiét 1ap mot lién két véi mot SS-User khéac, trao doi
di liéu v&i nguwoi st dung dé mot cach dong b, va
huay bo lién két mot cach c6 trat tw khi khong dung
dén nira.

Thiét Iap cac diém dong bd hda trong cac héi thoai
va khi xay ra sw co co the khoi phuc lai viéc hoi

thoai bat dau tr mot diém dong bd hoa da thda
thuan.

Thuwong lwgng hoa vé viéc ding cac thé bai (token)
de trao doi di¥ liéu, déng bd héa va huay bo lién két,
sap xép phwong thirc trao doi di liéu




c. Glao thwrc

Puwoc st dung trong mdt so trwdng

hop:

o Can két hop di liéu tr nhiéu ludng di liéu

2 Can c6 sw dong bd dir liéu

o Viéc két hop, dong bd trong sudt véi ngud
str dung

o NetBIOS Names Pipes, Mail Slots, RPC



2.2.6. Tang Trinh dién

a. Nhiém vu:
Cung cap mdt dang biéu dién di liéu
chung va chiu trach nhiém chuyén dol
tr biéu dién cuc b sang bieu dién
chung do va ngworc lai.
H6 tror viéc st dung ky thuat ma hoa va
nen dir liéu.



b. Dich vu va giao thirc

Dich vu

0 Ma hoa

o Nén dir liéu

o Gial ma

o Giai nén

Glao thwrc

o Giao thirc tang trinh dién thwong dwgc goi
lubn trong cac giao thirc cua tang wng
dung.



2.2.7. Tang Ung dung

Nhiém vu

o Cung cap cac phwong tién dé nguwdi str dung cé thé truy nhap
dwoc vao moéi trwdng mang.

Dich vu

o Khong cung cap cac dich vu cho mét tang trén gidbng nhu cac
tang khac ma cung cap cac dich vu cho cac tién trinh cda cac
trng dung trong tang.

Giao thuc

o Cac giao thtre bao quat tat ca cac myc dich truy nhap mang

cua ing dung clia ngwoi st dung nhw truyén file, duyét web,
doc thu,..

o DNS; FTP; TFTP; BOOTP; SNMP;RLOGIN; SMTP;
MIME; NFS; FINGER; TELNET; NCP; APPC; AFP;
SMB



Cac mang c6 thé dwoc ndi lién thong bang nhiéu
kiéu thiét bi khac nhau:

o O tang vat ly: Cac mang c6 thé dwoc ndi két bang cac
repeater hoac hub, nhirng thiét bj chi don thuan lam nhiém vu
di chuyen cac bit tr mang nay sang mang Kia.

n O tang LKDL: NQU’O’I ta dung cac cau ndi (bridges) hoac
switches. Chung c6 thé nhan céc khung, phan tich dia chi
MAC va cudi cung chuyen khung sang mang khac trong Khi
song song do, chung vira lam nhiém vu giam sat qua trinh
chuyén doi giao thire, vi du nhw tr Ethernet sang FDDI hoac
802.11.



o O'tang mang: Nguoi ta dung céc router dé noi ket cac mang
v@i nhau. Néu hai mang co tang mang khac nhau, router co
thé chuyén déi khudn dang gai tin, quan Iy nhiéu giao thirc
khac nhau trén cac mang khac nhau.

o O tang van chuyen Ngwoi ta dung cac gateway van chuyen
thiét bi co thé lam giao dién glua hai dau noi két murc van
chuyen Vi du gateway c6 thé l1am giao dién trao déi gitra hai
ndi két TCP va NSA.

a O tang (’ng dung: Cac gateway trng dung sé lam nhiém vu
chuyen 0"0| nglr canh cua cac thong dlep Vi du nhu gateway
gilra hé thong email Internet va X.400 sé lam nhiém vu
chuyén dbi nhiéu trworng trong header cta email



Mo hinh tham chiéu OSI
va TCP/IP
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Qua trinh truyén tin

Packets

.

Puwong truyen

DPia chi

dich



Pac trwng cla truyén tin

* Dia chi

— Ai 1a ngudn va dich cla qua trinh truyén tin
« Pudng truyén

— Qué trinh truyén tin dién ra & dau?
* Giao thure

— L& tap céac luat sao cho qua trinh truyén tin
trén mang hiéu qua.



Phan mém mang
Protocol Hierarchies

Host 1 Host 2

Layer 5 protocol
Layer5 T T T T T T T T A el Layer5
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Layer 4/5 interface | Y
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Layer 3/4 interface ‘
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Layer 2/3 interface |

Layer 2 |- - - Layer2

_ )
Layer 1/2 interface .

Layer1 e e = Layef1

A
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Physical medium

* Lop, giao thire, giao dién



Protocol Hierarchies (2)

Location A Location B
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Protocol Hierarchies (3)

Layer

B

\i
4 H4 M -+
3 H3 H4 M1 H3 M2 -
Y Y
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Layer 5 protocol

Layer 3
protocol

Layer 2
protocol

/

Source machine

Destination machine




Sender Receiver
a a

0 7
| T

The letter is written, The letter is picked up,
put in an envelope, and Higher layers removed from the
dropped in a mailbox. envelope, and read.
The letter is carried The letter is carried
from the mailbox Middle layers from the post office
to a post office. to the mailbox.
The letter is delivered The letter is delivered
to a carrier by the post Lower layers from the carrier
office. to the post office.

ﬁ

The parcel is carried from
the source to the destination.



M&i quan hé gitra dich vu va giao thirc

Layer Kk + 1 Layerk + 1
.Service provided by layer k ‘
Protocol
LEVBI |[lomoomomm caimmsmmiamiaiam seassassassamaicsm auasss > Layerk

| |

Layer k - 1 Layer k - 1



Benefits of layered protocol
specifications
Easier to learn.
Easier to develop.

Multivendor interoperabillity.
Modular engineering.



Qua trinh hinh thanh chuan mang
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MO0 hinh OSI(Reference Model
for Open Systems Interconnect)

Nhiéu mang da dudc xay dung bang cach st dung
cac su thi hénh khac nhau cua hardware va software.
Va két qua la nhiéu hé mang da khong tucng thich
véi nhau, va né trd thanh khd khan cho cac hé ‘mang
st’ dung nhiing ky thudt khac nhau dé giao ti€p vdi
nhirng hé mang khac.

Quan tdm dén van dé nay, td chic International
Organization for Standardization (ISO) da nghlen cuu
nhiéu hé _mang. TO chu’c IS0 nhan thay rang can phai
tao ra mo hinh mang ma cO thé glup xay dung cac hé
mang cé thé giao tiép va lam viéc cung nhau.

Vi thé, mo hinh tham chi€u OSI ra dGi 1984



Note

l: = |

ISO 12 mjt to chirc
OSI is mo hinh.



Layers of OSI reference model

Layer 7: Ung dung
Layer 6 : Trinh dién
Layer 5: Phién

Layer 4: Giao van

Layer 3: Mang

Layer 2: Lién két di¥ liéu
Layer 1: Vat ly

7

6

J

Application
Presentation
Session

Transport
Network

Data Link

Physical



MO hinh OSI

Application |=—» Network Processes to Applications

=3 Data Representation

Session = |nterhost Communication
Transport | = End-to-end Connections
Network |= Address and Best Path

Data Link | = Access to Media

Physical |=> Binary Transmission

+ Wires, connectors, voltages, data rates




MO hinh OSI

LSp Application la mdc cao cua ngudi sU dung; dinh
nghia cac giao thuc dudc s dung gilra cac chuong
trinh U'ng dung. NO cung cap cac dich vu mang dén
cac Ung dung ngugi dung.

L3p Presentation : Chuyén doi cd phap dir liéu dé
dap ung yéu cau truyén dir liéu clia cac ung
dung qua moi truong OSI

LSp Session : Cung cdp phuong tién quan 1y truyén
thong gitta cac ung dung; thiét 1ap, duy tri, dong bo
hoa va huy bo cac phién truyén thong giita cac Ung
dung.



MO hinh OSI (tiep)

Lop Transport :Thuc hién viéc truyén dit liéu gitta hai dau mait
(end-to-end); thuc hién ca viéc kiém soat 16i va kiém sodt
luéng dir liéu gitra hai dau mut. Ciing ¢6 thé thuc hién viéc
ghép kénh (multiplexing), cat/hop dit liéu néu can.

Lép Network :Thuc hién viéc chon dudng va chuyén tiép thong
tin v6i cong nghé chuyén mach thich hop, thuc hién ki€m
soat luong dit liéu va cat/hop dir liéu

Lop Data Link :Cung c4p phuong tién dé truyén thong tin qua
lién két vat Iy dam bao tin cay: gui cac khoi dit liéu (frame)
vOi cdc co ch€ dong bod hod, ki€ém soét 16i va kiem soét ludng
dit liéu

Lop Physical :Lién quan dén nhiém vu truyén dong bit khong ¢6
cau tric qua duong truyén vat ly, truy nhap duong truyén vat
1y nho cac phuong tién co, dién, ham, thu tuc.



Data Stream

Data Stream

Data Stream

Metwork
Header

Metwork
Header

Frame
Trailer

Frame
Header
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SO DO LAM VIEC GIUA HAI TANG OSI
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So sanh gitra TCP/IP va OSI

TCP/IP Model 0S| Model

Application
Appliﬂatinn

Application

Transport

Access

Data Flow
Layers




M6 hinh TCP/IP

Layer 4: Application
Layer 3: Transport

Layer 2: Internet

Layer 1: Network access Network Access




BO giao thire TCP/IP protocol stack

Protocols <

Networks <

hYd

TELNET FTP SMTP DNS
TCP UDP
P
ARPANET | | SATNET 40l LAN

Layer (OSI names)

Application

Transport

Network

Physical +
data link

B0 giao thurc =protocol stack=protocol suit



B6 giao thuwec TCP/IP protocol stack (2)

Applications

TELNET

ubP I

Protocols defined by
the underlying networks
(host-to-network)




Cac ky hiéu chuan

Router

Ethemet Switch

Hub

bt

ATM Switch




Host

NIC
Card

MO hinh OSI

Application
Presentation
Session

Transport

Network | oy

Data Link -| =

Physical

..|.."-




Repeater

M6t trong nhirng diéu bat loi cla cac loai

cable, trwdc hét ching ta st dung la do dai
cua cable (cats uTtP). PO dai toi da cua cable EI
UTP trong mang la 100m (khoang 333 feet).

Néu chung ta mudn mé& rdng mang cua
chung ta dén vi tri xa hon gi&i han, chidng ta
can phai thém mét thiét bi cho mang. Thiét bi
do dwoc goi la repeater.

Muc dich cla repeater Ia phuc hdi lai tin hi@u mang tai mec bit
cho‘phép chung di qua mét khoang cach dai trén phuong tién
truyén thong.



S dung bo lap

mo rong mang Ethernet

=

£
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reil ATTACHMENT
@ TOT COMRECTOR
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b e T T e REPEATER
GROUNDED MINIMLS DISTARCE
TERMINATCR 5 METEA —".._
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Nguyén tic ciia Repeater




tang luu thong trén cac doan mang

*khong cach ly hoac loc dugc Iuu thong trén mang

elan truyén 16i trong mang

*s0 bo 1ap co thé dung 1a c6 gidi han

khong thé quan tri hodc diéu khién thong qua truy nhap tir xa



‘Hub twong tw nhw repeater, né dwoc biét nhw 1a multi-port
repeater. Sw khac nhau chinh 1a sé cable két ndi dén thiét
bI.

» Hai ly do @& dung Hub 1a tao ra mét diém tap trung cho hé
thong truyén théng, va sw gia tang do tin cay cla mang. Bo
tin cAy clla mang dwoc gia tang bang cach cho phép bat c
s hong cap cua mét tram don nao cling khéng pha v&
toan bd hé thdng mang.



BRIDGE ( Cau ndi )

Bridge 1a mot thiét bi dung & tang 2
(Layer 2) duwoc thiét ké dé két ndi hai
doan mang cuc bd (LAN segments). Muc
dich cua Bridge la loc lwu lwong trén
LAN, dé lwu gi lwu lwong cuc bd, khdng
cho phép lién két dén cac phan khac
(segments) clia LAN néu khéng c6 nhu
cau.




MANG DUNG CAU NOI

Moda=BE

=
=3 ji
i [Hode=Ek>> [Mode=~> I =

P
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Bridge 1a mot thiét bi mém déo hon nhiéu so véi
repeater.

Mot repeater chuyén di tiép tat ca cac tin hiéu ma
n0 nhan duoc. Con Bridge cO0 chon loc va chi
chuyén di cac tin hiéu c6 dich & phan mang phia
bén Kkia. Bridge c6 thé lam dugc viée d6 vi mobi
thiét bi trén mang déu c6 mot dia chi duy nhat, va
dia chi dich dugc dat trong phﬁn header ctia moi
goi tin dugc truyén.



Gia str c6 mot bridge noi 2 mang LAN A va LAN B.
) O

T T AN A

!

% % LANB

Hindr A-3: MNo1 2 mang LAN bang Bridge

Bridge lam vi€c nhu sau:
- Nhan moi go1 tin trén LAN A va LAN B.
- Kiém tra cac dia chi dich ghi trong cac gdi tin.
- Céac go1 tin trén LAN A ma dich cling ¢ trén LAN A thi bi huy bo.
Tuong tu doi voi cac goi tin trén LAN B ma c6 dich ciing trén LAN B.
Cac goi tin d6 ¢6 thé dugc giri dén dich khong can dén bridge.



« Switch mét thiét bi I&p 2, twong tw nhw Bridge. Trén
thwe té, Switch dwoc goi la multi-port bridge, twong tw
nhw Hub dwoc goi la multi-port repeater.

« Sy khac nhau gilra Hub va Switch la Switches thi
hanh cac quyét dinh co ban trén dia chi MAC con Hubs
thi khéng thi hanh cac quyét dinh nhw vay:.



ROUTER (B0 chon dwong)

Router I thiét bi mang I1&p 3 trong
mo hinh OSI. Lam viéc tai Iop 3 cho
phép Router thi hanh cac quyét dinh (==
co ban trén cac nhdm dia chi mang
(Classes) twong phan voi dia chi
MAC I&p 2. Ngoai ra Routers c6 thé
két ndi dén mét Layer 2 khac, nhw
la Ethernet, Token-ring, va FDDI.
Muc dich clGia Router la kiém tra cac
goi dir liéu di vao (Layer 3 data),
chon dwérng dan tét nhat cho ching
trén toan hé thong mang, va chuyén
ching dén cong di ra thich hop.




ROUTER (tiép)

Router la thiét bi “thong minh” hon bridge vi né con co thé thuc
hién cac giai thuat chon duong di toi vu ( theo cac chi tiéu nao do)
cho cac goi tin. Vi du mot lién mang vai cac router:

.“L“c[lz

H router |

@ router 3

A

x router 4

Hinhi A-3:Dung Router trong lién mang



ROUTER (tiép)

Nhu vay, Bridge ¢ chtrc ning tuong tmg véi tang thap (Physical, Data
Link) cua md hinh OSI trong khi router twong Ung véi tang 3
(Network).

Chirc ning cta router doi hoi n6 phai “hiéu” mot giao thirc ndo do trude
khi thuc hién viéc chon duong theo giao thiac do. Cac router do vay sé€
phu thudc vao cac giao thirc cia cac mang duogc noi két.

Hién nay, router cia cdc hdng noi tiéng thé gidi nhu CISCO,
NETWORK, D-LINK,... déu duoc thiét ké dé c6 thé l1am viéc duoc véi
nhiéu giao thic phd bién nhat.



ROUTER (tiép)

-Cac gbi tin chi chuyén tiép tdi doan mang néu ching co dia chi dich ¢
do. Router hoat dong tuwong tu cac cau va Cac chuyén mach:

+ Chung loc ra cac luu thong mang khong can thiét va loai bo ching
tur cac doan mang. Cac b0 chon duong thuong lam viéc 6 mirc giao
thirc.

+ Cac b0 chon duong dugc sang ché dé tach céc mang mot cach logic.
Vi du, mét by chon duong TCP/IP co thé phan doan mang dua trén cac
nhom cac dia chi TCP/IP. Viec loc tai murc nay s€ lam t6t hon mot céi
cau hodc mot chuyén mach



ROUTER (tiép)

-Phan 16n cac router ciing co thé thuc hién c4c chirc ning bac cau.

-C4c router c6 thé loc cac goi tai mot mirc giao thirc nén ching hoat
dong nhu mot “burc tudong lra” (firewall) - mét rao can co ban, ngan
chan cac goi tin khéng mong doi vao hodac ra vung mang.

- Thong thudng, mot t6 chtre két noi vao Internet s& cai dit mot router
nhu la mét gateway chinh lién két gitra mang cia ho véi the gidi bén
ngoai.



ROUTER (B0 chon dwong)

Vi dy, mot may chu WWW bén trong co6 thé dugc cho phép truy nhap
IP tir cac mang bén ngoai, nhung cac may chu khac cua cong ty co
chira dung dir liéu nhay cam c0 thé duogc bao vé, vi vay cac host bén
ngoai cong ty bi ngdn can truy nhap dén cc may nay (ban 6 thé ngay
ca tir choi su truy nhap cta cac tram bén trong néu can)




Gateway

Céac gateway cho phép truyén thdng gitta cac kién tric va méi truong
khac nhau. Gateway chuyén d6i dir liéu tir mot moi truong nay toi
moi truong khac sao cho mot moi trudng ndy co thé hiéu dit liéu cia
moi truong kia. Chlng co thé thay doi khudén dang ctia mot ban tin
cho phll hop véi chuong trinh tmg dung ¢ dau nhan ciia cudc truyén
va nguoc lai.

Mot gateway lién két hai hé thong khac nhau vé:
*C4c giao thurc truyén thong
*C4c cau truc dinh dang dit liéu
«Cac ngon ngir
Kién tric
Vi du; Mot gateway ndi mot MS Windows NT Server véi mot 1BM
SNA
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Question & Answer







Chwong 2. Cau trac cac tang trong mé hinh OSI

2.2. Tang lién két dir liéu

Ky thuat diéu khién ludong va diéu khién 16i
Giao thirc dieu kién lién két div liéu

Cac ky thuat dieu khién truy nhap.




2.2. Tang lién ket dir liéu

End system

Intermediate

EZZEZEE s W Intermediate
system

>
w
tT

F
A Datalink | A || A| Datalink | A || A| Data link A

Physical Physical Physical

Chirc nang cua I&p lién két div liéu.

Qua trinh tao khung dir liéu.

Ky thuat xac dinh 10i va stra 16i.

Ky thuat dieu khién ludng va diéu khién I6i.
Giao thirc diéu khién lién két dir liéu HDLC.

Cac giao thirc diéu khién truy nhap. ‘ : )



Chtrc nang cua Iép lien ket div lieu
TP o il 7 P 3 g i i 4 o i P s b S P e b P i i DA s o 1 DAt g i Pt g i Dt 4 i i 1 Pt s o Y P
Lép lién két div liéu dap twng cac nhiém vu truyén tai div liéu tiv 1&p
mang cua nut nguoén t&i I&p mang cua nut dich.

» Tao khung dﬁ’,liéu: Lép DL chia chuéi bit nhdn dworc tir I&¥p mang thanh
cac don vi cé the quan ly dworc, goi la cac khung dir liéu.

» Diéu khién 16i: DL thém cac thong tin can thiét phuc vu cho viéc xac
dinh 16i va stra 10i dir liéu tai cac khung truyén nhén.

» Dieu khién luong: néu toc do truyén nhan dir liéu tai phia thu nhé hon
phia phat thi I&p DL thwc hién co’ ché diéu khien luong div liéu dé dam bao
dir liéu truyén khéng mat mat va sai léch.

% Dieu khién truy nhap: khi cé nhiéu hon hai thiét bj ding chung mét lién
két so liéu thi I&p DL thye hién chirc nang xac dinh xem thiét bi cé dwoc
quyén dieu khien tuyen lién két hay khéng tai bat ky khoang th&i gian cho

phép nao. :




2.2. Tang lién ket dir liéu

Ty T — .

AR P ek Y DR o o o ' PR P i P F DAL

Cac thanh phan trong tang lién két di¥ liéu thwong 1a “phan meém”
Va péc ph@n m@m nay co6 the dwoc lap trinh trén moét chip (khéng nhat
thiet la phan mém cho PC).

VD: M6 hinh lién ket gitra cac b dinh tuyen. ‘ -
Cac bo dinh tuyén thwong dworc lién két véi nhau bang mot két néi diém

noéi diém.
< |

Data link Routing
layer process process

I ------------------------------
[ [T1 11 F
_Eﬂ_@_( 3 j =2 | L1 RE;J. 3 |
I \ Data link

Frames Packsts protocol
here here

]

Transmission
| line to a router
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2.2. Tang lien ket dir lieu

Chirc nang chinh cua I&p lién két div liéu 1a truyen dir liéu giira cac tang
mang cua cac hé thong khac nhau. Di¥ liéu dwoc chuyén tir tAng mang va
dé truyen khoi div liéu nay di tang lién két dir liéu sé chia nhé va tai vao
cac khung, cac khung nay dwoc chuyeén di theo thir tw va dwoc nhan tai
mot hé thong lién két, cac khoi div lieu sé dwoc 1ap rap lai va chuyén Ién
tang mang tai tang lién két dir liéu cta hé thong nay.

B Nhw vay co’ ché truyéen dir liéu giira cac tang lién két div liéu 1a co ché
truyén khung.

Cac loai dich vu cho tang mang:
# Dich vu truyén dir liéu khdng lién két, khéng bao nhan
® Dich vu truyéen dir liéu khéng lién két, c6 bao nhan

® Dich vu truyen dir liéu cé lién két va c6 bao nhan

()




2.2. Tang lién ket dir liéu

Co ché truyén dir liéu giira cac tang lién két dir liéu

Chudi goi khung thong tin Chuoi céac goi dit
dir li¢u — [T — li¢u khong 16i
Phia phat Phia thu
tram A /' Khung™~.._ fram®
© diéukhien .
e /... (béo hiéu)
: I .
| CRC Tiéu dé
Goi tin (dit ligu) Ti¢ude Khung diéu khién

....................................................................................................................................

Khung thong tin

()



Cac loai dich vu cho tang mang

TP o il 7 P 3 g i i 4 o i P s b S P e b P i i DA s o 1 DAt g i Pt g i Dt 4 i i 1 Pt s o Y P
> Dich vu truyén dir liéu khéng lién két, khong bao nhan: Tang lién két dir liéu
(LKDL) sé truyén cac goi tin tir ting mang theo kiéu khéng lién két (khéng c6 tuyén
lién két danh riéng giira tram thu, phat) va khéng can bao nhan tir phia nhan. Cac
goi tin gtri di doc 1ap va khong lién quan t&i nhau, cé thé di theo cac dwong khac
nhau (qua cac nuat trung gian) dé té&i dich. Va cac géi tin glri di khéng can cé bao
nhan.
> Dich vu truyén div liéu khoéng lién két, c6 bao nhan: Khéng c6 méi lién két logic
(tuyén lién két) gitra phia phat va phia nhan , tuy vy moi khung théng tin gvi di sé
dwoc bao nhan riéng biét. Nhée» vao bao nhan nay ma phia phat cé thé biét dwoc
khung tin t&i dich khéng 16i hay khdng, viéc ch® bao nhan cé thé chi dinh trong
moét khoang th&i gian nhat dinh. =& Dich vu nay cé dd tin cay cao hon va thwong
ap dung trong cac hé théng truyén dan hoic kénh théng tin c6 dd tin cay khéng
cao (nhw vd tuyén)
> Dich vu truyén dir liéu cé lién két va c6 bao nhan: La dich vu phirc tap nhat ma
I&p LKDL cung cap cho tang mang. V&i dich vu nay thi I&p LKDL cia bén gtri va
bén nhan sé phai théng tin qua 3 giai doan dé tién hanh trao doéi dir liéu

« Thiét l1ap lién két
o Truyén di¥ liéu
e Hay bo lién két

Pay la dich vy truyén di¥ liéu cé dé tin cay cao nhat, thwong dwec ap dung
cho cac mang c6 doé tin cay truyén dan thap. ! : ’
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2.2. Tang lien ket dir lieu

Qua trinh tao khung (Framing)
Qua trinh déng g6i vao khung thwc chét 1a chia nhé géi dir liéu thanh
cac phan tai trong cé kich thwéc chi dinh va thém cac théng tin gom:
header - phan théng tin tiéu dé cta khung, va trailer - thong tin bao
hiéu két thic khung. Cau truc chi tiét ciia khung théng tin tuy thudc vao
giao thirc truyén nhan ma hé thong str dung (vd: HDLC, TCPI/IP,...)

Lép lién ket div liéu cling thwe hién~c6ng viéc chia n[16 chu~6i bit tho tw
I&p vat ly chuyén Ién thanh cac chuoi nho va xwr ly méi chuoi riéng biét.

Sending machine Receiving machine
Packet Packet
Frame ‘
Header | Payloadfield | Trailer Header | Payload field | Trailer

. J




Qua trinh tao khung
Cac phwong phap tao khung
Phwong phap 1: Tao khung theo phwong phap dem so ki tw

Trong phan théng tin tiéu dé cia modi khung cé trwdng théng tin chi
dinh s6 lwong bit thong tin trong khung. Tai phia nhan sé dwa vao gia tri
nay dé xac dinh vi tri va div liéu caa khung.

(Vay khi trwdng théng tin nay bi 16i thi sao? = mat dong bé khung, cac
khung sau khung bi 16i khong thé nhan biét dworc.

/ Character count One character
y \ ", \\

No Error (@|s|1|2]|3]la]ls|e[7]8]e|s]|o][1]|2]a]a]|s5]|6|a|7|a|e|o]1]|2]s]
Frame 1 Frame 2 Frame 3 Frame 4
5 characters & characters 8 characters 8 characters
Error
One Exrror  (y[s|1]|2|ala|7|e|7]|8]|o|8|o|1]|2]|a|a|s|e|s]|7|s|o|o|1]|2]3]
Fra;'lai B Fr'amaﬂ J Mow a
(Wrong) character count

()



Qua trinh tao khung
Phwong phap 2: Chi dinh c& bao hiéu khung, va nhoi (stuffing) byte.

®» Mo6i khung dwoc chi dinh bat dau va két thac b&i cac chudi ki tw dac
biét, goi la c& (Flat byte). tai phia thu sé quan sat gia tri cua cac byte ma
né nhan dwoc dé xac dinh diém bat dau va két thac cia mét khung ma
né nhan dworc tir ludng div liéu tir I&p vat ly gvi 1én. (cha y théng thwéng
c® bao hiéu bat dau khung khac biét véi cé bao két thic khung)

FLAG| Header Payload field Trailer |FLAG

» Dé tranh trwong hop byte div ligu trong phan thong tin tai trong cua
kh'ung‘ trung véi c& bao hiéu bat dau hoac ket thuc khung, khi dé6 sé lam
mat dong bé khung & phia thu,

= Giai phép la thwe hién la chén mot ki tw dac biét trwé'c nhirng byte (ki
tw) cua phan dir liéu tai trong trung véi ¢ hoac ki tw d?c biét ma hé
thong chi dinh trwwéc khi dong vao khung va truyén di. O phia thu sé

thwe hién céng viéc ngwoc lai dé khoi phuc lai khéi dir liéu.



VD:

Qua trinh tao khung

Original characters
A FLAG|| B
A ESC B
A ESC | |FLAG
A ESC | | ESC

After stuffing

ESC | [FLAG B

ESC | | ESC B

ESC | | ESC | | ESC | |[FLAG
ESC ||ESC | |ESC || ESC




Qua trinh tao khung

Phwong phap 3: Chi dinh c& bao hiéu va nhai bit.

# Twong tw nhw phwong phap 2 nhwng c& bao hiéu bat dau va két thac
khung 1a mét chudi bit (khung bit) vi du 1a 01111110. Qua trinh trén
dwoc thwe hién véi cac bit div liéu cia phan théng tin tai trong trwéc
khi chiing dwo'c dong goi va khung va truyén di, qua trinh nay goi la
tron bit, dé tranh trwérng hop mot chudi bit dir liéu trung véi c®& bao
hiéu.

(@ 011011111111111111110010

(b) 011011111011111011111010010

f

Cac bit cheén

{¢) 011011111111111111110010

Trong thirc té, Tang lién két di¥ liéu str dung két hop gitra phwong
phap dem so ki tw va moét trong cac phwong phap tao khung trén de

tang hiéu qua truyén dan. :



2.2. Tang lien ket dir liéu
Trong qua trinh tao khung dir liéu, thong tin hay dir liéu tai trong

dwoc ma héa de hé théng c¢é nhan biét dwoc 16i hoac chéng 16i xay ra
d6i véi dir lidu.

Kiem soat 101 va swra loi:

# Kiém soat 16i hwéng téi FEC (forward error control), Néu ¢ phia thu b giai
mi dit liéu phat hién dwoc 16i thi né sé thwe hién sira 16i truc tiép. K§ thuit nay
dwoc ap dung trong hé thong truyén so liéu thé hién théng qua nhirng phwong
phap nhu:

» Ma ho4 khoi
> Ma chap hay ma xoan.
» Ky thuat cai xen,...

# Ky thuat ARQ( automatic repeat request) ap dung cho hé théng truyén song
cong. & phia thu khi b gidi ma phat hién 16i & goi dir lifu ma né nhan dwoc thi tuy
thudc va mic do 16i no6 sé gii lai goi dir liéu co 16i cho may phat dé phia phat giri
lai g6i thong tin bi sai hoic sira 16i goi thong tin nay. K¥ thuit ARQ dwoc sir dung

pho bién trong cac lién két dir liéu c6 diy hodic trong mang may tinh cuc bé. [ )
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2.2. Tang lien ket dir lieu

Chirc nang diéu khién luong.
* Khi toc d9 xiv ly ctia phia phat va thu khong giong nhau, thwong la toc dg phat
thwong I&n hon toc Ao & phia thu, sé lam cho phia thu bi qua tai = thwc hién ky
thuat diéu khién ludng.

e Phia thu sé gtri lai phia phat mét goi thong tin dé cho phép phia phat guri tiép
cac goi dir liéu khac

Diéu khién 16i
e Khi c6 16i xay ra doi véi géi div liéu, néu théng tin clia géi dir ligu khéng
dwoc xac dir)h chinh xac sé lam hé thong mat df)hg bo vé xtr va khong the lap
rap dwoc khéi dir lieu chinh xac. =& thwc hién diéu khién 16i.

» Phia thu sé gtri lai mot goi thong tin tra I1&¥i — ACK dé bao hiéu da nhan chinh
xac goi dir liéu, trong trwwd'ng hop c6 16i thi phia phat cé thé phan héi mét goi
bao 16i — NAK hoac khéng giri goi phan hoi lai phia thu.

¢ Tai phia thu néu nhan dwoc géi phan hoi bao 16i hodc sau mét khoang th&i
gian — timeout chi dinh sau méi lan mét goi dwoc truyén di ma né khdng nhan
dwoc g6i ACK tir phia thu , tirc 1a c6 16i v&i cac goéi truyén nhan, né sé gwi lai
goi di¥ lidu dé cho dén khi goi dé6 dwoc bao la nhan chinh xac.

» C6 nhiéu phwong phap diéu khién 16i két hop véi diéu khién ludng nhw: Stop
and wait, Go Back N,... G



2.2. Tang lien ket dir liéu
Cac thanh phan cua giao thirc lién ket div liéu

Co ché dieu khién sw kién

» Hé thong phat va thu & trong trang thai déi (khong thwe hién trao doi div liéu
cho nhau). Cac hé thong nay trong trangt thai ch® cac sw kién (yéu cau) den.

» Khi c6 mét sw kién dén vi du nhw la cé khung div ligu dén, kiem tra 16i hoéc
timeout, hé thong nhay vao trang thai xw ly sw kién, sau dé sé chuyén veé trang
thai ch® nhuw trén.

» Thong thwong hé thong thwong str dung diéu khién ngat dé chuyén vao va
tré ve giira cac trang thai.

Cac dich vu hay cac ham chutrc nang
» Tang lién ket div ligu ho tré va cap phat cac ham giao tiép cho cac tang
mang va tang vat ly.

Cac sw kién.

» Cac sw kién phai dwoc thong nhat véi cac tang ké can, sw kién cé thé do
cac tang khac gwi den hoac mét sw kién do qua trinh xtr ly bén trong cua

tang lién két dir liéu phat sinh ra va cac sw kién nay dworc tiép nhan qua
nhwng ham ché sw kién twong rng. s : ’



Cac thanh phan cua giao thirc lién két dir liéu

Thiét 1ap dinh thoi.

» Vigc thiet 1ap khoang thoi gian dinh thoi can thiet cho mét so qua trinh xiv ly
trong tang lién ket div liéu, nhw dinh thei ch® bao nhan & phia phat khi hé
théng ap dung cac ky thuat diéu khién ludng div liéu.

Cau trac div liéu va cac hang so.

» Cau truc khung théng tin, gh(rc Qéng khung théng tin: khung dwr lieu, khung
bao nhan hoac cac khung diéu khién khac phai dwoc thong nhat gitra bén thu
va phat.

» Chuwong trinh xt ly ctia hé thong thong nhat véi nhau mét s6 gia tri goi la cac
hang s6. vi du nhw s6 lwong khung toi da trong mot chudi khung thu nhan -
MAX-SEQ, khung théng tin phai c6 chi so chay tw [0 MAX-SEQ]



2.2. Tang lién ket dir liéu

Giao thirc HDLC - High data link control

( Giao thirc diéu khién lién két di¥ liéu mic cao)

®» La giao thirc thién hwdng bit, str dung c& bao hiéu bat dau va két

thuc khung la mot khung bit, va thwc hién tron bit,...
( Pwoc str dung trong mét s6 mang vd mang X.25)

» Co ché dieu khién va céac ché dg lién ket dir ligu cta giao thirc
(Tham khao trong tai liéu “Ky thuat truyén soé liéu”, trang 274)

Cau trac khung st dung vé&i giao thirc HDLC

Flag : Flag
01111110 Address Control Information Checksum 01111110
Bytes 1 lor2 lor2 >=0 2or4d 1

()




Giao thuc HDLC

Cau trac khung

Flag i Flag
01111110 Address Control Information Checksum 01111110

Bytes 1 Tor2 Tor2 >=0 2or4 1

* Chudi bit c& bao hiéu: 01111110

¢ Trworng dia chi - address: trwéng div liéu nay dung tron mang da diém,
la théng tin chi thiét bi dau cuoi truyén hodc nhan khung dir liéu. Trong
lien két diém ndi diém trworng div liéu nay dung dé nhan dang Iénh khi c6
dap rng ttr phia dau cudi.

e Trworng thong tin diéu khién: str dung lam chudi chi s6 khung, hay
théng tin bao nhan ACK.

» Trwong dia chi va théng tin dieu khién cé thé mé réngthanh 16bit.

¢ Trwéng thong tin kiém tra — checksum, thwong sir dung ma CRC-16

dé kiém tra tinh chinh xac cua div liéu. trwdng théng tin nay cé thé mgd
réng thanh 32 bit ap dung ma CRC-32. .



Giao thuc HDLC

AR Pl i ' PRGNS o DA Pl i o 1 PR o P ARl ks AR P b PR o 0 AR Tl i ' PR o P DA o ek A 1 PR o ek P PR

Cac loai khung

1) Khung khénq danh so (l:l-frame): Cég khung nay dung cho cac chuc
nang nhw thiét Iap lién két, xo6a lieén ket. Khung nay goi la U-khung.

2) Khung théng tin (I-frame): Cac khung nay mang théng tin hay so liéu
thwe. Cac thong tin vé diéu khién luéng va diéu khién 16i ACK cé thé
dwoc chira trong trwedng diéu khién N(R) cia khung nay. Bit P/L chi
dinh khung la Iénh diéu khién (P =1, L = 0 < 1/0 )hay la khung bao
hiéu dap wng (0/1).

3) Khung quan ly (S-frame): Cac khung nay dwoc dung kiém soat 16i va
dieu khién luéng khi cac théng tin nay khéng chira trong trweong div
lidu dieu khién cta I-frame, khung nay ciing chira trwérng div liéu chi
so tuan tw truyén va nhan khung. S-frame khéng can cé trwérng div
liéu nén kich thwéc cua khung nay nho hon kich thwéc cua cac

khung | va U. ‘




Giao thuc HDLC

Cac loai khung

Flag |Address| Control Data FCS Flag

g g 8 variable 16 8

2 345678

l
Kh ho i

o] NS) PH NR) |— ung thong tin

1

1

0] S PH N(R) |+«=—0u] Khung giam sat

1| M FFH M
\ Khung khéng danh chi so

N(S) - send sequence number

N(R) - receive sequence number
S - supervisory function bits
M - unumbered function bits

P/F - pollffinal bit .



Giao thuc HDLC

Cac gia tri bit cia trwérng thong tin dieu khién trong cac khung

Flag |Address| Control Data FCS Flag

8 g 8 variable 16 !

12 345678
0| N(S) PPH N(R)
1
]

O S W N(R)
1| M [FH M

sthanh phan thong tin chi dinh chi s6 khung — seqence number N(S) va
N( R) & ché dé thwéng c6 3 bit = kich thwdc cira s6 trwot 12 7.

Trong ché dé mé rong so bit ctia cac trwérng nay la 7 va kich thwéc civa
so trwort 1a 127.

@ Khi hé thong san sang nhan — RR (Recevie Ready): S = 00
& Khi hé thcf)ng khéng sﬁr] sang nhan — RNR (Recevie Not Ready): $S=10
@ Khi hé thong khong chap nhan — REJ (Reject): S = 01

@ Khi hé thong c6 thé chap nhan: S = 11 @




2.2. Tang lién két dir liéu

Dieu khién truy nhap méi
trwdng truyén dan

P >

Trong mang c¢6 nhiéu nuat va chia sé |

chung mét tuyén truyen dan hay kénh __1{LLC

truyén vat ly, cé thé xay ra truéng gt::::z;

hop xung dot dir liéu trao doi gitra

cac nut mang vé&i nhau. MAC
(mmnnnn >

= Xac dinh trang thai cua dwong

truyén de tranh xung dét dir liéu. L >|

Méi trwérng truyén dan
Théng thwong tang lién két div liéu chia thanh 2 16p:

s L&p dieu khién lién két logic — LLC.

s L&p dieu khién truy nhap méi trwéng truyén — MAC

( Twong (rng vé&i moi 1&p 1a cac ky thuat dieu khién dwoc ap dung) :



