Bai giang: Truyén s6 liéu Chuong 3: M6 hinh OSI

CHUONG 3: MO HINH OsSI
T6 chirc ISO (International Standard Organization) dé ra cac tiéu chuan cho qudc té.

+Khai niém: OSI (Open Systems Interconnection) 1a mét tiéu chuan ciia ISO bao trim
tat ca cac yeu to thong tin mang.

Hé thong mé la mé hinh cho phép hai hé thong khdc nhau cé thé théng tin véi nhau bat
ké kien truc mang cua no ra sao.

+ Muc dich ciia mé hinh OSI: M6 rong thong tin giita nhiéu hé thong khic nhau ma
khong doi hoi phai ¢6 su thay doi vé phan cing hay phan mém doéi voi hé thong hién hiru.

Mo hinh OSI khong pha1 la glao thire (protocol) ma 13 md hinh gitp hiéu va thiét ké
kién tric mang mot cach mém déo, bén vimg va dé dién dat hon.

IS0 la té chire con OSI la mé hinh.
Cau héi: Mo hinh OSI la gi? Néu muc dich cia mo hinh OSI.

3.1 TONG QUAN MO HINH OSI :

Mé hinh OSI 1 mét khung swon phéan 16p dé thiét ké mang cho phép thong tin
trong tat ca cac h¢ thong may tinh khac nhau.

Mo hinh OSI gdém 7 16p riéng biét nhung c6 quan hé v6i nhau, mdi 16p nham dinh nghia
mot phan doan trong qué trinh di chuyén thong tin qua mang. Viéc hi€éu rd mo hinh OSI s&
cung cap co sé cho viéc 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

3.1.1 KIEN TRUC LOP:
Mo hinh OSI dugc xay dung tu 7 16p:
e Lopvatly (lop 1)
e L&p két ndi dir liéu (16p 2)
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e Lo&p mang (16p 3)
e Lop van chuyén (16p 4)
e Lop kiém soat két ndi (16p 5)
e Lp biéu dién (16p 6)
e Lop ing dung (16p 7).
Hinh sau minh hoa phuong thirc mot dir liéu dugc goi di tir thiét bi A dén thiét bj B.

Device Device
Intermediate

B
node
>

7 Application Application 7
7-6 interface 7-6 interface

6 Presentation I Presentation I 6
6-5 interface 6-5 interface

5 Session I 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 Network I 3
3-2 interface 3-2 interface

2 Data link ?iif ':I’;La Data link |
2-1 interface 2-1 interface

1 | Physical Physical I I Physical[ Physical I 1
1 - L!' !

Physical communication Physical communication

‘qp

Trong qua trinh di chuyén, ban tin phai di qua nhiéu nut trung gian.
Céc nut trung gian nay thudng nam trong ba 16p dau tién trong mé hinh OSL

Khi phat trién md hinh, cac nha thiét ké da tinh loc qué trinh tim kiém dit liéu thanh cac
thanh phan don gian nhat. Chiing xac dinh cac chirc ning két mang dugc dung va gom chiing
thanh cac nhom riéng biét goi 1a 16p. Méi 16p dinh nghia mot tap cac chirc ning riéng biét so
v6i 10p khac. Thong qua viée dinh nghia va dinh vi cac chirc ning theo cach nay, ngudi thiét
ké tao ra dugc mot kién tric vira mém déo, vira d& hiéu. Quan trong hon hét, mé hinh OSI cho
phép c6 dugce tinh minh bach (transparency) giita cac hé thong twong thich.

3.1.2 CAC QUA TRINH PONG CAP:

Trong mdt thiét bj don, mdi 16p goi dich vu cua 16p ngay phia dudi.

Vi du: 16p 3, ding céac dich vu cta 16p 2 va cung cap dich vu cho 16p 4.

Gitta céc thiét bi, 1op x cua mot thiét bi phai théng tin v6i 16p x cua thiét bi kia, thong
qua mot chuoi céc luat va qui ude duogc goi la giao thirc (protocole).

Qua trinh dé mdi thiét bi thong tin véi nhau tai mot 16p dwoce goi 1a qua trinh dong
cap (peer to peer processes).
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Transmission medium

Tai 16p vat 1y, truyén dit liéu truc tiép: Thiét bi A goi mot ludng bit dén thiét bi B. Tuy
nhién tai cac 16p cao hon, thong tin nay phai di chuyén xudng qua cac 16p cua thiét bi A, d¢ di
dén thiet b1 B, va tiép tuc di 1én dén 16p can thiét.

M3i 16p trong thiét bi phat tin gan thém vao ban tin vira nhan mot thong tin riéng ciia
minh va géi dén 16p phia dudi cia no.

Thong tin thém vao & mdi 16p goi 1a Header va Trailer (dit liéu diéu khién dugc thém
vao tai phan dau va phan cuoi cua dir li¢u goc). Header dwgee thém vao tai l6p 6, 5, 4, 3, va
2. Trailer dugc thém vao tai 16p 2.

Header dwoc thém vao o lop 6, 5, 4, 3, va 2. Trailer thwong chi dwoc thém vao o lop 2.

Tai 16p 1, toan bo géi dit liéu dugc chuyén thanh dang c6 thé truyén dugc dén thiét bi
thu. Tai Thiét bi thu, ban tin nay dugc trdi ra tung lép, v&1 moi qua trinh nhan va lay thong tin
ra. Vi du, lop 2 gdracac thong tin ctia minh, va chuyén tlep phan con lai 1én 16p 3. Tuong tu,
16p 3 g& phan ctia minh va truyén tiép sang 16p 4, va cir thé tiép tuc.

3.1.3 GIAO DIEN GIUA CAC LOP

Viéc chuyén dir liéu va thong tin mang di xudng cac 16p cia thiét bi phat va di nguoc
1én qua céc 16p cua thiét bi thu duogc thuc hién nhd ¢6 phan giao dién cua hai 16p can ké nhau.

MGdi giao dién dinh nghia thong tin va cac dich vu ma 16p phai cung cép cho 16p trén nd.

Cac giao dién dugc dinh nghia tot va cac chirc ning 16p cung cap tinh modun cho mang.
Mién sao mot 16p van cung cap cac dich vu can thiét cho cac 16p trén nd, viée thuc thi chi tiét
cua céc chure nang nay cd thé dugc thay doi hodc thay thé khong doi hoi thay thé cac 16p xung
quanh.

3.1.4 SAP XEP CAC LOP
+ Bay 16p c6 thé duoc nhom thanh ba nhom con sau:

e Lop1,2,3: 12 nhém con cac 16p hd tro' mang, nhim gidi quyét cac yéu té vat
ly va truyén dir liéu tir mot thi€t bi nay sang mot thiét bi khac (nhu cac dac
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tinh dién, két ndi vat 1y, dinh dia chi vat ly va thoi gian truyén cling nhu d6 tin
cay).

e Lop 3,6, vaT: 16p kiém soat két ndi, biéu dién va img dung c6 thé duoc xem la
nhom con cac 16p hoé trg nguwoi dung (ching cho phép kha nang truy cap dén
nhi€u h¢ thong phan mém).

e Lép 4: 16p van chuyén, bao dam tinh tin cdy cho viéc truyén dan hai ddu mut
(end to end) trong khi d6 16p 2 dam bao dg tin cdy trén mot dudong truyén don.

+ Cac 16p trén ctia md hinh OSI hau nhu [uén ludn thuc thi trong phan mém;

+ Qéc 16p dudi duge thuc thi két hop phan cimg va phan mém, trir 10p vét 1y hau nhu 1a
thudc phan cung.

3.2 CHUC NANG CUA CAC LOP

Phan nay trinh bay ngén gon chtrc ning cua timg 16p trong mé hinh OSI.

3.2.1 LOP VAT LY (Lép 1):
+ Chirc ning: Truyén ludng bit di qua mdi truong vt ly.
Lién quan dén céc dic tinh co, dién cua giao di¢n thiét bi va méi truong truyén.

+Vitrilop 1:

From data link layer To data link layer
L2 data L2 data
| M : i nli= i
igs | | L |
Physical | 10101000000010 [ 10101000000010 |
layer

Transmission medium
Q) D) :

+ Cac dic tinh lién quan :

o Dic tinh vat 1y ciia giao dién giira thiét bi va méi truong:
Lop vat 1y dinh nghia cac ddc tinh cua giao dién gitra cac thiét bi va moi
truong truyén. 4 goai ra, 16p con dinh nghia dang ctia mdi trudng truyén.

o Biéu dién cac bit:

Dir liéu l6p vat 1y bao gém 11}6ng~CéC bit (chudi cac gia tri 0 va 1) ma khong
can phai phién dich. B¢ truyén dan, cac bit nay phai dugc ma hoa thanh tin
hiu - dién hodc quang. Lép vat ly dinh nghia dang ma héa (cach bit 0 va 1
duogc chuyén doi thanh tin hi¢u).

o Téc dd dir liéu:
S6 bit duogc truyén di trong mot gidy. 4 6i cach khéc, 16p vat Iy dinh nghia do
rong moi bit (chu ky bit).

o Pongbd bit:
Thiét bj phét va Thiét bi thu can dugc dong bo theo cap dd bit. & 6i cach khac,
dong ho cua Thiét bi phat va thiét bi thu phai dugc dong bd hoa.
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o Céu hinh dwong day: cdu hinh diém - diém va da diém
a Topo mang:

Dinh nghia phuong thirc két ndi thiét bi dé tao thanh mang. Thiét bi c6 thé
duoc ndi theo ludi, sao, cdy, vong hay bus.

o Ché dj truyén: don cong, ban song cong hay song cong.
Néu chirc nang cua lop vat ly va dac tinh lién quan cua no trong moé hinh OSI.
3.2.2 LOP KET NOI DU LIEU:
+ Chirc niing: truyén khung (frame) tir niit dén nat (trong 1 mang).

+ Vi tri:

From network layer To network layer
L3 data L3 data
ulfs L]
Data Data
link T2 H2 | Frame Frame| T2 H2 link
layer
m {T layer
< > L
10101000000010 10101000000010
To physical layer From physical layer

+ Céac déc tinh lién quan :
a Tao khung (framing):
Lép 2 chia ludng bit nhan duoc thanh cac don vi dit liéu d& quan 1y dugc goi 1a
khung (frame).
0 Dinh (tao) dia chi vat ly:

a éu frame duoc phan phdi dén nhiéu hé thong trong cing mang thi 16p két ndi
dir liéu thém vao frame mot header dé dinh nghia dia chi vat 1y cua noi phat
(dia chi nguon) va noi nhan (dia chi dich).

a éu frame mudn gai dén hé thong ngoai mang cta ngudn phat, thi dia chi noi
nhan la dia chi cua thiét bi n61 véi mang ké tiep.

Vi du 1: Pinh dia chi vat ly

10 x 28 53 65 7;1 87
Hinh 6 T2 10 87 y
Trailer Source Destination
addresss address

o Piéu khién luu lugng:
a éu téc do nhan dir liéu cua thiét bi thu bé hon so véi toe do cua thiét bi phat,
thi 16p két noi dir 1i€u tao co ché di¢u khién luu luwgng tranh qua tai cua thiét bi
thu.
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o Kiém tra loi:

L6p 2 thém kha nang tin cdy cho 16p vat 1y bang cach thém co ché phat hién va
61 lai cac frame bi hong hay thit lac. Pong thoi, ciing tao co ché tranh goi
trung cac frame. Kiém tra 15i thuong dugc thuc hi¢n nho trailer dugc thém vao
& phan cudi cta frame.

o Diéu khién truy cip:

Khi hai hoac nhiéu thiét bj dugc méc trén cliing mot tuyen can co giao thic cua
16p két ndi dir liéu dé xac dinh thiét bi nao nim quyén trén két ndi tai mot
thoi diém.

3.2.3 LOP 3 (MANG):

+ Chirc ning: Nhim phan phoi cic géi (packet) tir ngudn dén dich cé thé di qua
nhiéu mang.

Chu y:
e 4 &u hai h¢ thong dugc két ndi cing mang, thi khong can thiét phai c6 16p mang.

e Khi hai thiét bi nay ¢ hai mang khac nhau, thi can cé 16p mang dé thyc hién giao
nhén ngudn — dich .

+Vi tri:

From Transport layer To transport layer
L4 data Hinh 7 L4 data
| s s {LT s
Network ! | | H H H Network
layer layer
H3 | Packet Packet H3
< > : : L
L3 data L3 data

To data link layer From data link layer

+ Céc dic tinh lién quan :
o Dinh (tao) dia chi ludn ly:
- Diachivatly do l6p 2 giai quyét dinh dia chi cuc bo.

- 4éu g61 dir liéu di qua cia mang, thi nhét thiét phai c6 thém mot hé
thong dinh dia chi khac gitip phan biét gitra h¢ thong ngudn va hé¢ thong
dich.

- Lép mang thém header vao goi tir 16p trén xudng, trong d6

cua noi goi va noi nhan.
o Pinh tuyén (routing):
Khi nhiéu mang ddc lap duoc ndi v&i nhau dé tao ra lién mang (mang cua
mang) hay mdt mang 16n hon, thi thiét bi két noi 1a bo dinh tuyén (router hodc
gateways) duogc dung dé chuyén duong di cua goi dén dich, 16p mang duoc
thiet 1ap cho muc ti€u nay.
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Vi du 2: Pinh dia chi luéan ly;

!@V A @E
10 % 87 Bus
™

Bus

Cau Héi:
1. Dia chi vat ly, dia chi luan 1y 1a gi? Hay so sanh hai dia chi do.
2. So sanh viéc truyén dit liéu cua 16p 1, 2, 3.

3.2.4 LOP VAN CHUYEN:

+ Chirc ning: Lép van chuyén nham chuyén toan ban tin tir thiét bi diu cudi phat
deén thiet bi dau cuoi thu (end to end).

Khi 16p mang nhan ra viéc chuyén end to end ctia mot goi riéng, 10p khong nhén ra bat
ky quan hé ndo giita cac goi nay. Lop s& xur 1y cac gbi riéng biét, vi cho rang cac goi nay
thudc vao cac ban tin riéng biét, cho du phai hay khong phai di nita. Mit khac, 16p van chuyén
bao dam 14 toan ban tin déu dén 1a nguyén ven va theo thir tu, bo qua viéc kiém tra 13, va diéu
khién luu luong tai cAp ngudn dén dich. Hinh 3.9 minh hoa quan hé giita 16p van chuyén voi
16p mang va 16p kiém soat két ndi

Bé tang cuong tinh an ninh, 16p vﬁn chuyén c6 thé tao mot két ndi giita hai cong cudi.
Két ndi la mot du()’ng ndi ludn 1y glua nguon Va dich lién quan dén moi goi trong ban tin. Viéc
tao két noi bao gom ba bwdérc: thiét lap két noi, truyen dir liéu, va nha két noi. Thong qua
viéc xac nhan viéc truyén dan tat ca moi géi trén mot dudng, 16p van chuyén kiém soat thém
duoc 1én trinh tu truyén, luu lwong, phat hién va sta 16i.
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From session layer To session Iayer
| L5 data | | L5 data

Transport .- , l ‘ , ‘ & Transport
S 2 | O 2 o e 2

L4 data

To network layer From network layer

Hinh 3.1

Céc nhiém vu cua 16p van chuyén bao gom:

o Pinh dia chi diém dich vu (service-point addressing): Mot may tinh thuong
chay nhiéu chuong trinh trong ciing mot luc. Vi thé, chuyén giao ngudn — dich
khong c6 nghia 1a tr mot may tinh dén may khac ma con tr nhimg qua trinh
déc thu (chay chuong trinh) 1én cac chuong trinh khac. 4 hu thé header cua 16p
van chuyén phai bao gdbm mot dang dia chi dic biét 1a goi la dia chi diém dich
vu (service-point addressing) hay con goi la dia chi cong. Lop mang 1dy mdi
g6i dén dang tir may tinh, 10p van chuyén lay toan ban tin dén dung qua trinh
cua may tinh do.

o Phan doan va hop doan: Mot ban tin duoc chia thanh nhiéu phan doan truyén
di dugc, mdi phan doan mang s6 chudi. Cac s6 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.

a Diéu khién két ndi: Lép van chuyén co thé theo huéng két ndi hay khong két
ndi. Lép van chuyen theo hudng khong két ndi xur 1y moi phan doan nhu la goi
doc lap va chuyen giao dén 16p van chuyén cua thiét bi dich. Lép van chuyén

theo hudng két ndi tao két nbi véi 16p van chuyut ctia thiét bi dich trude khi
chuyén giao goi. Sau khi chuyén xong dit liéu, thi két thuc két ndi.

o Diéu khién lwu lwgng: Tuong tu nhu trong 16p két ndi dir liéu, 16p van chuyén
c6 nhiém vu diéu khién luu lugng. Tuy nhién, diéu khién luu lugng trong 16p
nay duoc thuc hién bang cach end to end thay vi két noi don.

o Kiém tra 18i: Twong tu nhu 16p két ndi dit lidu, 16p van chuyén ciing c6 nhiém
vu kiém tra 15i. Tuy nhién, kiém tra 13i trong 16p ndy duoc thuc hién bang
cach end to end thay vi két n6i don. Lép van chuyén ctia thiét b phat bao dam
1a toan ban tin dén 16p van chuyén thu khong bj 15i (hong hoc, that lac hay
trang 1ap). Viéc sira 18i thuong duge thuc hién trong qua trinh truyén lai.
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Vidu 3: hinh 3.10

[Daa | [«] e pansport _paa || ¥
layer layer

v

7

k|alp Network Network Data-1 || j | k| A P‘
j kKlalp Iayer Iayer k Alp
= Data link Data link I I
T2 | jlk A|P|H2| layer layer T2 k|A|P [H2
T2(([Dataz || j [ k| A|P [H2 T2|([Data-2 ]| j [k |A| P [H2
Internet
Hinh 3.2

Dir liéu dén tir 16p trén dia chi service-point (port) 1a j va k ( j 1a dia chi cua tmg dung
201 va k la dia chi cua ing dung thu). Do kich thudc cua dir liéu 16n hon kha nang cua lop
mang, nén dir li¢u dugc chia thanh hai goi, moi goi van con gitra dia chi diém dich vu (G vak).
4 én trong 16p mang, dia chi mang (A va P) duoc thém vao mdi goi. Cac goi s& di chuyén theo
cac duong khac nhau va dén dich theo hay khong theo thi ty. Hai goi duoc chuyén giao dén
16p mang dich, c6 nhiém vu g& bo header 16p mang. Hai goi dugc truyén tiép sang 16p 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) doi khi chwa du cho mot
s0 qua trinh. Lop kiém soat la 16p dieu khién doi thoai: thiét 1ap, duy tri, va dong bo hoa
tuong tac gitta cac h¢ thong thong tin.

Céc nhiém vu cua 16p kiém soat:

o Diéu khién ddi thoai: Lop kiém soat cho phép hai hé théng di vao ddi thoai.
L6p cho phép thong tin gitra hai qua trinh ban song cong hodc song cong. Vi
du d6i thoai gitta dau cudi két nbi voi thiét bi chi 1a ban song cong.

0 D‘ong bd hoa: Lop kiém soat cho phép qua trinh thém cac checkpoint (diém
dong bg) vao trong dong dir li¢u.

Vi du: mot hé thong goi mét file gdom 2000 trang, nén chén vao checkpoint
sau mdi 100 trang d& bao dam mdi don vi 100 trang dugc nhén va xéc nhan
mot cach dgc lap. Trong truong hop nay, néu truyén dan bi dut vao trang 523,
thi viéc truyén lai chi bat ddu vao trang 501 , khong can truyén lai cc trang tir
1 dén 500. Hinh 3.11 minh hoa quan hé giita 16p kiém soét véi 16p van chuyén
va lop trinh bay.
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From presentation layer To presentation layer
| L6 data | | L6 data |
Session i< Session I
layer ¢ /L ;i 1 layer [ |—| .

syn syn syn

L5 data L5 data
To transport layer From transport layer

3.2.6 LOP TRINH BAY:

Lé6p trinh bay lién quan dén van dé vé ct phap (syntax) va ngit nghia (sematic) cua tin
tic trao doi gitta hai hé thong. Hinh 3.12 cho thiy quan hé giita 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 3.3

Céc nhiém vu cua 16p 6 la:

o Bién dich (translation): Cac qué trinh (chuong trinh dang chay) cua hai hé
théng thudng trao d6i thong tin theo dang chudi cac ky tu, sb, v.v...Thong tin
nay nhét thiét phai duoc chuyén sang dong bit trude khi duge goi di. Do céac
may tinh khac 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. Lép trinh bay
tai thiét bi phat thay d6i dang thong tin tir dang cua thiét bi phat (sender-
depending) sang dang thong thuong. Tai thiét bi thu, thi 16p trinh bay chuyén
dang thong thudng thanh dang cia thiét bi thu (receiving depending).

0 Ma khoéa (encryption) va Giai ma khoa (decryption): D¢ mang cac thong tin
nhay cam, hé thong phai co kha ning bao dam tinh riéng tu. Ma khoa la qua
trinh ma thiét bi phat chuyén d6i thong tin gdc thanh dang khac va got di ban
tin di qua mang. Giai ma khéa (decryption) 1a qua trinh nguoc lai nham chuyén
ban tin tr& vé dang gbc.
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o Nén: a én dir li¢u nham gidm thi€u so lugng bit dé truyeén di. a én dir 1i€u ngay
cang trd nhén quan trong trong khi truyén multimedia nhu van ban, audio, va
video.

3.2.7 LOP UNG DUNG:

Cho phép nguoi dung (user), 1a ngwoi hay phan 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 phoi dir li¢u khac.

Hinh 3.13 minh hoa quan hé giira 16p g dung vé6i user va 16p trinh bay. Trong s cac
dich vu c6 dugc, thi hinh vé€ 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. Cht y 1a khong c6 thém header hay trailer trong 16p nay.

ser w% ser w\%

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

4 a

[] VN |
L7 data L7 data
To presentation layer From presentation layer
Hinh 3.4
Cac dac tinh cua 16p nay la:

0 Mang dau cu61 40 (network virtual terminal): 1 mot version ctia phdn mém
ctia dau cudi vat 1y va cho phép user log on vao thlet bi chu (remote host). Pé
lam viéc nay, 16p Umg dung tao ra mot phan mem mé phong dau cudi cho
remote host. My tinh ctia user ddi thoai phdn mém dau cudi nay, tic 13 véi
host va nguoc lai. Remote host tudong 1a dang ddi thoai véi terminal cia minh
va cho phép ban log on.

o Quan ly, truy cip va truyén dir liéu (FTAM: file transfer, access, and
management): Ung dung nay cho phép user truy cap vao remote computer (dé
doc hay thay doi dir liéu), dé truy luc file tir remote computer va quan ly hay
diéu khién file tir remote computer.

o Dich vu thr dién tir: Ung dung nay cho cung cép co so cho viéc goi, tra 10i
va luu trlir thu dién tar.
a Dich vu thu muc (dlrectory services): Ung dung nay cung cap nguon co so dir

liéu (database) phan bd va truy cap ngudn thong tin toan cau vé cac dich vu va
muc dich khac nhau.
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Bai giang: Truyén s6 liéu Chuong 3: M6 hinh OSI

TOM TAT VE CHUC NANG CAC LOP:
Chirc nang ciia bay 16p dugc tom tat & hinh 3.14:

Abplicati 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
messap e deliver and error recover Transport
9 y To move packets from source to
Network destination; to provide internet
To organize bits into frames; to Data link working
provide node-to-node delivery — —
- To transmit bits over a medium; to
Physical provide mechanical and electrical
Hinh 14 specifications
Hinh 3.5
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