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NOi dung

0 Khai quat mang may tinh

0 network edge: host, access network, duGng truyén
vat ly

0 network core: packet/circuit switching, cau truc
Internet

0 Hiéu nang mang: packet loss, delay, throughput

21 Cac I0p giao thuc, cac mo hinh dich vu
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Khai niEm mang may tinh

0 Hé thong gom ttr hai hay nhiéu mdy tinh noi
lai v&i nhau hinh thanh mang may tinh

Q host = end system chay tng dung mang
Q Lién két truyén thong

+ Cdp quang,cdp dong, radio, kénh vé

tinh

+ Toc do truyén = bandwidth

Q Thiet bi noi mang: chuyén tiép cdc géi so lieu
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So lugc vé cau truc mét mang

0 network edge: cac
U'hg dung va may
host

Q access network,
duong truyen vat ly:
cac lién két truyén
dung day va khong
day

Q network core:

+ GOmM cac router két
noi v&i nhau

+ Cac mang dugc két
noi v3i nhau
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Network edge:

A end system (host):
% Chay cdc trinh ung dung mang
% Vi du Web, email
+ Tai bién (&) cua mang

Q Mo hinh client/server:
+ client host yéu cau va nhan dich
vu tir cdc server

+ Vi du Web browser/server:;
email client/server
Qd M0 hinh peer-peer:
» Khong can cdc server, cdc host
trao doi truc tiép
% Vi du Skype, BitTorrent
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Mang truy nhap va duong truyén vat ly
(Access network va physical media)
Phuong phap két nor host

vao mang. b A%
0 Mang cla cac cd quan é\,c = //x|/
d Mang tu gia - -
2 Mang di dong :@ / /
Khai niém bang thong = =
2 Khai niém /
2 Chia se hay dung riéng By //@\ -
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Network Core

Q La mot ludi nodi céc router
Q S6 Néu diroc chuyén gua
mang nhu thé ngo?

% circuit switching: mach
vat ly danh riéng cho
moi cudc goi
+ packet-switching: s6
licu duoc chuyén qua
mang dudi dang cdc
hoi roi rac. Khdng

=28

dung mach vat Iy riéng
cho mot cudc goi.

@"

Gigi thiéu
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Cau truc mang Internet: mang cua cac
mang

2 Phan cap yéu

2 Tai trung tam: Tier-1 ISP (VDC, Viettel...), pham vi quoc
gia/quoc té

< Quan hé ngang cap

Céc nhc‘l cung

ﬁ Tier-1 ier' 1ISP

et noi ngang

@
Tier 1 ISP Tier 1 ISP
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Cau truc mang Internet: mang cua cac
mang

A Tier-2 ISP: la cdc ISP nho hon, thuong cho mot ving
= Két noi dén mot hay nhiéu tier-1 ISP, cé thé noi dén Tier-2 ISP

Cac Tier-2 ISP

cling nbi ngang
@ / cap véi nhau

Tier-2 ISP thué
tier-1 ISP két noi
dén Internet

O tier-2 ISP la
khach hang cua
tier-1 ISP

‘ Tier 1 TSP
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Cau truc mang Internet: mang cua cac

Mang

Q Tier-3 ISP va local ISP
+ La mang truy nhap gan giii v6i end system

DRI
Local va tier- @
(2

3 ISP la thué

bao cia cdc Tier 1 ISP
tier cap cao

hon, cdc

ISPkét noi !
ching véi phan : .
con lai cia Tier 1 TSP Tier 1 ISP@
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Cau truc mang Internet: mang cua cac
mang

Q Cdc géi duoc chuyén qua nhiéu mang

e, e
@ ‘ :
\ S0
‘.‘ R,
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packet loss va delay

Cdc géi xép hang tai cdc bo dém cua router
Q Toc do gbi dén vuot qud kha ndng cua lién két dau ra
0 Céc géi xép hang, doi lay luot truyén

Géi dang duogc truyén (delay)

B~ Tt |

/ \Géi dang xép hang (delay)

Ving tréng cia bo dém
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Bon yéu to gdy tré

Q 1. xt ly tai node: Q 2. xép hang
+ Kiém tra l5i bit = Doi tai lign kéf dau ra dé
+ Xdc dinh diu ra lay lugt truyén Ien lién
' két

<+ Tuy thudc vao muc
nghén cua router

Tré truyén noi dung
@_ DC\\ 4“—Tr¢ lan truyén tin hiea—>

,!!f_" Illillf AAII i >

?
s (@
Tré xu ly

Tré xép hang
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Bon yéu 16 gdy tré

3. Truyén noi dung: 4. Lan tryén tin hiéu:
0 R=bandwidth (bps) Q d = cu ly truyén (m)
Q L=kich thuéc (bits) Q s = t6c do lan truyén tin
a0 L/R hiéu trong moi truong
(~2x108 m/sec)
ad/s

Tré truyén noi dung

—~ 4+—Tr¢ lan truyén tin hiea—>

§ NI S

I
>
Tré xu ly

Tré xép hang
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Tre trén mang Internet va do luong

Chuong trinh traceroute la phuong tién do thoi gian
tré tir nguon dén cdc router doc theo tuyén dan &én
dich.

+ Truyén ba géi dén mdi router doc theo duong di dén dich
+ Mdi router dén lugt minh gitri géi phan hoi
+ Tinh todn thoi gian giita thoi diém truyén va nhan,
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Tré tren mang Internet va do luong

Ba gid tri do luong tir end sysem dén

----- www.yahoo.com

C: \HINDOHS\system32>tracert WWN yahoo.com

Tracing route to- any—fp wal:i h yahoo.com [72.30.2.431

over a max1mum of 38 hops-;

1 99 ms
= 26 ms
3 21 ms
4 28 ms
= 128 ms
6 127 ms
? 127 ms
8 320 ms
9 407 ms
.1181
10 322 ms
11 325 ms
12 324 ms
13 *

Trace complete.

161
193
1091
192
192

181
»*

387
512

307
304
308
242

ms
ms
ms
ms
ms
ms

ms
ms

ms
ms
ms
ms

C:\WINDOWS\system32>

102
181
182
161
102
183

96

.3
306

385
387
308
308

ms
ms
ms
ms
ms
ms
ms

ms

ms
ms
ms
ms

192.168.1.1
118.6%.255.125
118.69.252.250
118.69.253.201
118.69.253.241
118.69.251.201
203.208.131.177
203.208.171.129
ge-B-0-B0-B.sngtp—arb.ix.singtel.com [203.208.182

203.208.168.246

ae—1-d418.ms»r2.skl.yahoo.com [216.115.166.1571]
te—9-1.bas-kl.skl.yahoo.com [68.180.160.131]
irl.fp.vip.skl.yahoo.com [72.30.2.431]

Lién két ra hai ngoai

cé nghia la khdng ddp ting (géi thdm dé bi mat,

router khdng phan hoi)
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Mat géi (Packet loss)

A Hang doi co kich thudc hiru han
0 Géi dén trong khi hang doi hét chd bi bo
0 G6i bi mat ¢é thé duoc truyén lai

buffer

A @_ (hang doi) Géi dang dugc truyen
. 4
B t

\Géi dén hang doi dd day s& bi hity bo

GiGi thiéu
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Thong luong (Throughput)

Q throughput: 1& toc @6 (bps) truyén cdc bit
giita hguon va dich
w Tirc thoi: toc d6 tai mot thoi diém
« Trung binh: t6c d trong mot khoing thoi gian

G — %

server truyén ong ¢ the dan luong  4ng cé thé din ludng voi
ludng bit vao éng  VOi toc do Rg bps toc do R bps
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Thong lugng

AR, <R.

u R bps @9 Rc bps

QR. >R

C

“{) Rg bps @ R bps

Lién két co char:

La lién két trén duong end-end bi rdng buoc bsi thong
lugng end-end
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Thong luong trong ngit canh Internet

A Thong luong trén
mot két noi: R
min(R,R R/10) S 9
0 Thuc té: R, hay R,
thuong la ¢o chai

10 két noi chia sé lién két ¢ chai R bps
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Lop giao thuc

Mang mdy tinh & mot 16 hop phirc tap gom nhiéu:
+host
+Switch, router
+Cdc lién két dung cdc loai duong truyén khdc nhau
+Phan cttng, phan mém
+Cdc giao thic
+Cdc tng dung

Can phai hicu ré ban chat cau thanh méi cé kha ndng phat
trién, van hanh va stta chita
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Giai phdp

Doi véi cdc hé thong phirc tap:
0 Cau trdc tuong minh cho phép nhan dién cdc thanh
phan va moi lién h¢ gitta ching.
2 Kién trdc phan l6p chuc ndng
0 Module héa gitip dé bao tri, cap nhat hé thong
= Su thay doi cua I6p chirc ndng ndy khong anh
huong dén cac l6p khdc

Gigi thieu  1-22



Kien trdc phan I6p chic nang:
Hai mo hinh chinh

0 OSI Reference Model
Q TCP/IP Model
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Quan niém vé méi truong hé thong truyén thong ctia ISO

Trinh ing dung Trinh ing dung

C4c chuc nang Cac chuc nang
huong ng dung huong tng dung
Céc chuc nang Céc chuc nang
phu thudc mang phu thudc mang
A A

4{ Mang s6 liéu }7

MOoéi truong mang




OSI Reference Model

QO Dugc phdt trién bsi ISO (International
Organization for Standardization)

Q€6 7 16p chuc ndng
QLa khudn mau ly thuyét ve chic ndng cua hé
thong phuc vu truyéen thong
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Ban chat cua mo hinh tham

chiéu OSI

Trinh irng dung

a

\ 4

Cac chuc nang
hudng ing dung

Cac chuc nang
phu thudc mang

A

OSI Reference Model
Trinh rng dung -
Application
v Presentation
Céc chirc ning Session
hudéng ing dung
Transport
Network
Cic chiic ning W
phy thuoc mang Data Link
§ 1 Physical

-

A\ 4

.

Mang so0 li¢u

A

J
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Khdi niém 16p chirc ndng

Q Moi l6p tham gia thuc hién mot trong 7 chic
nhdng truyén thong thiét yéu.

0 Moi l6p dua vao lop ké dusi dé thuc hién
chtic ndng ciia minh, chitc ndng gan ttng dung
ngudi dung hon (primitive functions)-->
thong minh hon.

0 L6p dudi ¢ nhiem vu cung cap dich vu cho
16p ké trén

0 Mai 16p hodn toan doc lap voi cac 16p khac.
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Dac ta lop

Service Delinition
(Functional description
for internal use |

Addressing

ﬁrr\'lt/e-\ﬂ‘rm Paint)

-“& >

Lay e[' N Protocol Specification

( Precise syntax and
scmantics for
interoperability)
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Chuc ndng cua cdc 16p

Q Application layer
Q Presentation layer
a Session layer

Q Transport layer

a Network layer

A Data link layer

A Physical layer

Gigi thieu  1-29



Cdc giao tiep

SAP

Ky hiéu:
Kétnéiao --—-------
K&t no1 that
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Nguyén ly

d Hoat dong Tr'uyen thong gitta hai trinh ng
dung chi thanh céng khi tat ca cdc giao tiép
déu phai hoat dong t6t.

Apdications Programs

7 Apgicaonslayer | || N
L6 Presentationlayer | || N
L5 Sessonlayer | || o
L4 Transportlayer | || -
_3 Network Layer _ AN
L2 Link Layer
L1 PhysicalLayer ' ' N
"~ cabing - - o
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Khai niém giao thuc

Giao ti€p gitra ngudi vGi Cac giao thuc mang:
nguoci: 0 Cha thé la may

0 Hai, yéu cau... 0 Giao tiép gilra cdc may

Q Tra loi dugc thuc hién theo

0 Doi dap qua lai giao thurc

cdc giao thirc dinh nghia khuén dang khoi s liéu,
trat the truyen vd nhin gita cdc thuc thé
truyen thong, cdc hdnh vi truyén va nhin. Giao
thirc thuc hién cdc giao tiép ngang hdng giita
har lIbp chirc ndng trén hai thict bi.

1-32



Khai niém giao thuc

‘I(
—

( .
[ _TCP connection
reques ’

TCP connection

~ Anh hoc “"response
|é’p ndo ~— m‘r‘rp://www tithcm.edu.vn

—DO7VT

o /
Thai gian
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Giao tiép ndi gitta cdc |6p ké

QLép trén truy xuat dich vu cta l6p dudi qua
mot SAP

Q Luu y: ¢é nhiéu SAP gitta hai l6p

0 Céc dich vu gitta hai 16p ké duoc dién ta
thong qua hai thuat ngii: primitive va
parameter

+ primitive la cac ham chtc ndng, thuc hién mot
chtic nang cu thé

= parameter la cdc tham s6 dé truyen thdng tin
diéu khién hay data vao primitive
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Cdc loai primitive tiéu biéu

0 Request()
Q Indicate()
0 Response()
a Confirm()
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Cdc loai primitive tiéu biéu (2)

Service user Service provider Service user Service user Service provider  Service user

Request Request
\ \

\\-L \L
- -
- o -

-~} Indication =~} Indication

T~ T~

e

’_.%esponse

(a) Confirmed Service (b) Nonconfirmed Service
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local comp uter

remote computer

Client Indication

Client Request Client Response - '
- Client Confrm
L4 Transport Network Layer Router
-
-
L3 Network —
L2 Link
L1 Physical
-—Y P |
' - '
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Cliert Server
Procram Procram

A-ASSOCIATErequest

LAM%I&DM | Application Laver |
P-CONNECT.Request

[ Presentation Layer | | Presentation Layer |

S-CONNECT.Request ¢

| Sessionlayer | | Sessonlayer |
T-CONNECT .Response R
T-CONNECT .Indication
T-CONNECT Request h T-CONNECT Confirm #
[ Transport Layer | [ Transport Layer |
N-CONNECT.Response o
N-OOhNECTRequest N-CONNECT Indication N.CONNECT.Indication
Data{CC)
[ Network Layer | -
Connect{CR)
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Client Server
Program Program
5=ASSOCIATE.Confirm
A-ASSOCIATE. nespo nse¥ &

| AppncationLayer I Application Layer

P-CONNECT. nesponse*
fP-CONMECT Confirm * P-CONNECT. Indication
[ Presentation Layer | [ Presentation Layer |
S—OONhECT.Responsei
TS’OON’ECT-(”"'"“ T S-CONNECT.Indication

|  SessionLayer | | Session Layer |
T-DATA Request T T-DATA.neqmstH

T-DATA Indication T-DATA Indication

| Transport Layer | | Transport Layer |

N-DATA Request N-DATA Reques
N-DATA Indication

|
Data(DTIA CICPAIAARE) T N.DATA.Indication
[ NetvorkLayer |~ > | Networklayer |

Data{DTICNICPIAARQ)
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Don vi dir liéu giao thirc
(Protocol Data Unit)

Giao thire thuc hién chirc ning truyén thong dua vao déng va tach géi dir liéu, mdi giao thic
deu c6 cac PDU riéng.

Thong tin can
truyén/nhan ctia
cic tang phia
trén

chtra thong tin diéu
khién va ho tro hoat
dong cua giao thtrc
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Hoat dong truyén thong qua moi
truong OSI

Oungoeng ¢ rppieston X > Capehcasont P Incoming
POU Construction -t e PDU Reduction

o[ User Data ) Application UserDaia ]

| 1 !

' l ' | T !

' ' | |
N Frasarsat G — -
o b
| | |

e PPDU ] Seasion T ]

' 1

I l | T |

| | |

™ SFOU ] Traneport SO0 ]

l 1 1

; l ' | T |

| | | |

| T-POU ] Network = TP ]

1 | 1

I l | | T |

| | ! |
B N P00 ] Dot Link CREN) =
| l I T |
\ \ "
——ow—— o \ S e

\\_ to-point link, A
—— network) I
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TCP/IP Model

TCP/IP model la ~
kicn triac phan 15
/o’-p Giao tiép - | }

’ | - /@.\.
Gun ket
1
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Cdac |6p chirc ndng trong mo hinh

TCP/IP

Q application: ho tre thg dung mang
« FTP, SMTP, HTTP
0 transport: truyén tai data gitta cdc
quad trinh (process)
« TCP, UDP
0 network: dinh tuyén géi IP tir nguon
dén dich
+ IP, cdc giao thuc dinh tuyén
Q link: truyén tai data giita cdc phan ti
ké nhau
« PPP, Ethernet
0 physical: chuyén cdc bit qua mai
truong vat ly

application

Transport

network

link

physical
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Hoat dong ddng goi/tach goi

(Encapsulation/Decapsulation)

message M
segment [H] M trangport
datagram|[H,| H; M network @
frame [H[HJHy] M link
physical
link
physical l <=
switch
dich HJHy M || [mefwork
M pplication Hi[Hnl Hy] M “”!‘ Ho Hi| M
Hy M | [[rransport physical X
HolHy M network @ -
ATHTH] M link / router
physical
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