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g A )
e NOI DUNG CHINH

= M6 hinh TCP/IP

= Ethernet, Token Pass,Token Ring
= Dia chi |p

= Dinh tuyén

= Cac thiét bi mang va lién mang
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Gidi thiéu

s LAN (Local-area Networks ) 1a hé thong thong tin dit liéu cho
phép mot sO thi€t bi ddc 1ap thong tin tryc ti€p v4i nhau trong
mot vung dia 1y gi61 han (1 toa nha, cd quan...)
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Gidi thiéu

= WAN (Wide Area Network)

5-4
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Gidi thiéu

s Topo vatly

Extended
T*T‘T‘ BUS §§€ Star

O Ring KS\ Hierarchical

L
; E Star @ Mesh
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g
& Dy an 802

= LLC: Logical Link Control
s MAC: Medium Access Control

Other lavers Other lavers
Network Network
LELE
............... Data link
MAC
Phvsical Fhysical
Project 802 OSI Model
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]
@ Dy an 802

s Cac module trong 802 Project

Network
302.1 Internetworking
302.2 LILC Data link
302.3 302 4 302.5 _
CSMA/CD Token bus Token ring | ... Physical
Project 302 OSI model

CSMA/CD: Carrier Sense Multiple Access/ Collision Detect —Pa truy cap
bing cidch cam bi€n séng mang c¢6 phdt hién xung dot
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g ,
@ Dy an 802

= LLC: nghi thifc nay dua trén HDLC, la nghi thitc chung cua
tdt cd cac mang LAN

= MAC: gidi quyét cdc tranh chdp cho moi trudng dung chung.
Thuc hién dﬁng bo, cd, ki€m soat 16i. Cac nghi thitc MAC
dung cu thé véi ting LAN (Ethernet, Token ring, va Token
Bus)
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Du an 802

DSAP SSAP

Control Information

A T

Used for upper-level addressing

DS AP Se AP
Oindividual O command
1 group 1 response

Used bv IEEE

Hinh 6.1.3 Dang thuc PDU

»PDU: Protocol Data Unit, 1a don vi di liéu ¢ mtc LLC

CuuDuongThanCong.com
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»DSAP: Destination Service
Access Point

»SSAP: Source Service

Access Point
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Du an 802

DSAP SSAP Control Information
/ \
I-frame G S D T
S-frame 1 0 Code U "'__ N(R) :
U-frame 1 1 Code i Clode

Hinh 6.1.4 Trudng ki€m sodt trong mét PDU

CuubDuongThanCong.com
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MO hinh TCP/IP

TCP/IP Model OSI Model

Application

Application

Protocols

Networks

Khoa Dién — Pién tir - PHBK TP.HCM s-11

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

MO hinh TCP/IP

CuubDuongThanCong.com
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ETHERNET

O .2 gj i 0
workstation -—- | g) (T)

C4u hinh cay (bus

»Phuong thic truy cdp: CSMA: Carrier Sense Multiple Access — Pa truy cap theo
cdch cdm bi€n s6ng mang

> C4u hinh vat 1y theo dang BUS (cay)
»>MOi tram trudc khi truyén phdi ling nghe luu lugng trén dudng truyén bing cich
ki€ém tra dién 4p.
) Né&u khong c6 dién 4p 1a dudng truyén dang ranh, tram bit dau truyén dit liéu

I N&u c6 dién 4p 1a dudng truyén khong ranh, tram chd 1 thdi gian sau roi kiém

tra lai
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g
QS ETHERNET

= CD: Collision Detect phat hi€n xung dot. Trong qua trinh
truyén dif liéu tram ki€m tra xem c6 dién 4p cao vuot trdi
hay khong, néu c¢6 nghia 13 ¢6 xung dot xdy ra. Tram sé&
dung truyén, dgi mot thdi gian sau ki€m tra dudng truyén,
néu ranh sé truyén lai

= Xung dot xdy ra khi trén dudng truyén c6 dit liéu phdt ra tir
2 tram
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;]
@ ETHERNET

= Dia chi: moi tram trén mang Ethernet (PC, workstation,
printer...) ¢6 1 card giao ti€p NIC — Network Interface Card.
Mbi NIC c6 1 dia chi vat 1y chi€u dai 6 bytes. DPia chi vatly Ia
dia chi dugc ma hod trén NIC. Pay 1a dia chi c6 dinh, khong
thay doi dudc va 1a dia chi duy nhat trén mang.

= Tin hiéu dfén: ddi nén (baseband) ding mi hod Manchester,
dai rong (broadband) dung diéu ché€ DPSK

s ToOc dd dir liéu: 1 dén 100Mbps
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g
J% ETHERNET

= Dang thuc khung

= b e AL control information
Preamble wFD Destination Source Length Data and CRC
address address P padding
I bvtes 1 0 0 2 4
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g
BK ETHERNET

Preamble: 10101010 (7 bytes), muc dich d€ cho phia thu déng
bo véi nhip dau vao

SFD (Start frame delimiter): 10101011, chi ra vi tri bit dau
khung

Destination address, 6 bytes dia chi vat 1y cua tram dich, tram
dén cta goi

Source address, 6 bytes dia chi vat 1y clia tram ngudn, tram da
gui goi

Length of PDU: 2 bytes chi ra chiéu dai cia PDU

CRC 4 bytes: chita dung thong tin phat hién sai theo chuin
CRC-32
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g
J% ETHERNET

= ETHERNET 10BASES

Segment 1 Segment 5

IC [ ] weee [ |

Transc=iver

cable, 50m max

WA transcelver Zable
termi nag-
[ — J— — ] [— | J— — ]
i 25m : see : 25m i
= ¥ Repeater Repeater >
! S00m : ' 500m !

5 segments: 2500m: 1000 tram

> NIC: Network Interface Card
»MAU: Medium Attachment Unit
» Thick Ethernet (thlckne ) s.18

hoa Dién — DPién tir - PHBK TP.HCM
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BK

@ ETHERNET

= ETHERNET 10BASE2

Thin coaxlal cable

maximian 185m Cable

terminator

ENC-T l

correstor

Hinh 6.2.3 Cach bo tri 10Base?

&
| ;ﬁl“?‘% :

BNC-T connector

10Base2 con dugc goi la thin Ethernet do
kich thuéc cap
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g
J% ETHERNET

= ETHERNET 10BASE-T

10Bas==-T Hub

/DqDDDD\—. ﬂmﬂ
N\

'H.xx

apairUTP  — |1 — |LT — |7 [ ]

" N

[ ] [ ]
— NIC RI-45 jack

Ethernet 10Base-T dung cdp xodn (Twisted pair) con dudc goi 1a Twisted
pair Ethernet. K&t ndi ki€u sao

T6c do 10Mbps
Khodng cdch tr HUB dén tram t6i da 12 100m
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Bl ETHERNET

-l

= SWITCHED ETHERNET
HUB

Han ché cta HUB: tai
moi thdi diém chi 2 DTE
truyén dd liéu, toc do
mang cham

Dung switch thi cac
tram c6 thé thong tin
dong thoi, tang toc do
cla mang

KhoaDién—D}@(lthﬁquj‘PI]i]é@ E, B ngI dii lieu D 521
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g
J% ETHERNET

s Fast Ethernet

= La 1 phién ban khac cia Ethernet
= Toc dd ting d€n 100Mbps
= Khodng cich ngin (khong qud 250m)

Fast Bthernet

100Ba s=-X
| |
100Ba e=-TX 100Ba e=-HX 100Bas=-T4
2pairs of UTP or STF 2 optical fibers 4 pairs of UTF
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BK

TP HCM

ETHERNET

Gigabit Ethernet
= Toc do dir liéu 1Gbps
= Chu yéu dung sgi quang
= Ding nhu mang backbone dé két ndi cic mang Fast

Ethernet
Feature 1000Ba se-5X 1000Base-LX 1000Ba se-CX 1000Ba se-T
Medium Cptical fiber (Optical fiber s TF JTF
(multimode) (multimode or

single mode)

mignal short-wave lazser | Long-wave HElectrical Hlectrical
laser

Wax distance | 550m 550m 25m 25m
(multimode)
S000m [(sngle
maode)

CuubDuongThanCong.com
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TOKEN BUS

:I-he bai —-— fphysiiai medium ~—=--+ = |ogical ring
= Cau hinh vat 1y dugc két ndi theo dang BUS
= Da truy cp (c4au hinh luin 1y) theo dang vong dung thé bai (token )
= Thé bai s& dudc truyén doc theo vong tron luan 1y
= N&u mdt tram mudn truyén dit liéu, né phdi dgi va giif thé bai
= Sau khi truyén dit liéu xong, tram s& truyén thé bai cho tram k€& trén
vong luan 1y
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TOKEN RING

Thé bai

—— = physical medium - — ——- = logical ring

> C4u hinh vat 1y dugc k&t ndi theo dang VONG

> Pa truy c4p (c4u hinh luin 1y) theo dang VONG dung the bai (token )

> Thé bai s& dudc truyén doc theo vong tron luan 1y

> Né&u mot tram mudn truyén dit liéu, né phdi dgi va giif thé bai

> Sau khi truyén dit liéu xong, tram s& truyén thé bai cho tram k€& trén
vong luan 1y
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i
@ TOKEN RING

= Khung dit liéu dugc truyén doc theo vong qua mdi tram. Modi
tram khi nhan khung sé& ki€ém tra dia chi dich dén, néu dia chi
dich khong tring véi dia chi tram, thi tram s& chuyén tiép
khung di¥ liéu cho tram 1an cin. Néu ding sé nhan dit liéu,
tram sé& ddi 4 bit trong byte cudi ciing cia khung d€ chi ra dia
chi da dudc nhan dang va khung da dudc nhan. Géi dit liéu sé
dugc xoay vong cho dén khi vé tram ph4t ra né.

= Tram gt sau khi nhan khung, nhan biét dia chi nguén. Ki€m
tra cac bit dia chi nhin dang, néu ching da dugc diat nghia 1a
khung d3 dugc nhan, bd guri loai bd khung va giai phong thé
bai, truyén thé bai dén tram ké&
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Dia Chi IP

5-27
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Dia Chi IP

5-28
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Dia Chi IP

4 O

11
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Dia Chi IP

hal
Network B

Network D

5-30
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Dia Chi IP

2.1
1.2
N S
1 1 1.1
2
3
2 1 1.3
3 1
F

= Network address + Host address: Hierarchical Addressing
Schemes.

Khoa Dién — Pién tir - PHBK TP.HCM 531
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TP HCM

Dia Chi IP

= Caiu tric khung cta Data gram & 16p Network

20 — 665536 bytes

¥

20 — 6 bytes
 —p

Header

Data

\

VER HLEH Semvice tyvpe

Total length

4 bits 4 bits # bits 16 bits
Identification Flag= Fragmentation offzst
16 bits 3 bits 13 bitz
Time to live Frotocol Header checkzum
2 bits # bits 16 bits

Source [P addrez:

Destination IF addrezs

Cption

Khoa Dién - Dién tir - PHBK TP.HCM
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Dia Chi IP

8 16 19 24 31 IP
header
VERS HLEN | Service Type Total Length format
|dentification Flags | Fragment Offset
Time to Live Protocol Header Checksum

Source IP Address

Destination IP Address

I[P Options (If Any) Padding

Data

5-33
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Dia Chi IP

8 16 19 24 31

HLEN | Service Type Total Length

ation Flags | Fragment Offset

Time to Li

e 4 bits.

 |ndicates the version
of IP currently used.

— 1IPv4 : 0100

— IPv6 : 0110

Padding

5-34
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Dia Chi IP

16

19 24 31

Total Length

VERS N | Service Type

Flags

Fragment Offset

e L 4 bits.

 |[P header length : Indicates the
datagram header length in 32 bit
words (4 bits), and thus points to
the beginning of the data.

CuuDuongThanCong.com
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IIIII

Dia Chi IP

0 4 8 16 19 24 31
VERS HLEN | Sengce Type Total Length
Identiﬁcatior:\\ Flags | Fragment Offset
Time to Live | =
e 8 bits.

e Speed.

CuuDuongThanCong.com

 Specifies the level of importance
that has been assigned by a
particular upper-layer protocol.

e Precedence.
* Reliability.

https://fb.com/tailieudientucntt
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Dia Chi IP

8 16 19 24 31

VERS HLEN | Service Type Length

|dentification ragment Offset

ader Checksum

Time to Live Protocol

e 16 bits.

o Specifies the length of the
entire IP packet, including
data and header, in bytes.

Padding

5-37
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. . )
& Dia Chi IP
0 4 8 16 19 24 31
VERS HLEN | Service Type Total Length
|[de\>*&gation Flags | Fragment Offset
Time to Live \ N Header Checksum
e 16 bits.

e |dentification contains an integer

that identifies the current datagram.
 Assigned by the sender to aid In

assembling the fragments of a

datagram.
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Dia Chi IP

16 19 24 31

VERS HLEN | Service Type Total Length
|dentification FI Fragment Offset

Time to Live Protocol k\

|+ 3bits.

| The second bit specifying whether the
packet can be fragmented .

| The last bit specifying whether the packet
IS the last fragment in a series of
fragmented packets.
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IIIII

Dia Chi IP

0 4 8 16 19 24 31
VERS HLEN Service Type Total Length
|dentification Flags | Fragment Offset
Tieeataliva Rratacal
e 13 bits.

 The field that is used to help piece together
datagram fragments.

 The fragment offset is measured in units of
8 octets (64 bits).

 The first fragment has offset zero.

CuuDuongThanCong.com
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. 2
BK Dia Chi IP
0 4 8 16 19 24 31
VERS HLEN | Service Type Total Length

|dentification Flags | Fragment Offset

Time twﬂder Checksum

e 8 bits.

 Time-to-Live maintains a counter that
gradually decreases to zero, at which point
the datagram is discarded, keeping the

packets from looping endlessly.
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%K Pia Chi IP
<> '

0 4 8 16 19 24 31

VERS HLEN | Service Type Total Length

|dentification Flags | Fragment Offset
Time to Live Protocol Header Checksum
/4

e 8 bits.

* Indicates which upper-layer protocol receives
Incoming packets after IP processing has

been completed
e 06:TCP

. 17 : UDP
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Dia Chi IP

8 16 19 24 31
VERS HLEN | Service Type Total Length
|dentification Flags | Fragment Offset
Time to Live Protocol Header Chgcksum
Source IP Address

e 16 bits.

« A checksum on the header only,
helps ensure IP header integrity.
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' n 9

BK

,,,,, Dia Chi IP
D 4 2 10 10 A 21

VERS HLE

lde

e 32 bits each.
e Source IP Address

e Destination IP Address
Time to Live e

Source IP Address

Destination IP Address

I[P Options (If Any)

Padding

Data

CuuDuongThanCong.com
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BK Pia Chi IP
0 4 8 16 19 24 31
VERS HLEN | Service Type Total Length

e Variable length.

Timet

o Allows IP to support various options,
such as security, route, error report ...

IP Options (If Any) Padding

Data

5-45
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BK Pia Chi IP
0 4 8 16 19 24 31
VERS HLEN | Service Type Total Length

_—I- The header padding Is used to ensure
"™1 that the internet header ends on a 32
bit boundary.

I[P Options (If Any) Padding

Data

5-46
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Dia Chi IP

PHAN LOP DIA CHI IP

Khoa Dién — Pién tir - PHBK TP.HCM S-47
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i
@ Dia Chi IP

Dia chi IP 1a dia chi tai 16p mang, nghi thitc IP s€ dung dia chi
nay dé€ dinh tuyén cic géi dit liéu dé€n mang dich

Pia chi IP 13 dia chi mém, c6 thé thay ddi khi cAu hinh mang,
con goi la dia chi luan ly (logical address)

Chiéu dai dia chi IP 1a 32 bit, thudng phin thanh 4 byte

Gifta cdc byte phan cdch bing dau chAm

Luu y: Dia chi vat 1y (physical address), 1a dia chi dudc cing
dugc chira trong card mang (NIC-Network Interface Card) va
1a dia chi ctia 16p lién két dit liéu, chiu dai 6 bytes.

Khoa Dién — Pién tir - PHBK TP.HCM 5-48
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Dia Chi IP

10000011011011000111101011001100

AMfe— 30 Bl ee—————

NETWORK

10000011

01101100 “ 01111010 “ 11001100

-4t 3 Bits =2 <=3 Bits == -3 Bits == -at=13 Bits ==

131

108

122

204

e Bits = a3 Bitg = a3 Bils = (3 Bitg =—-

CuuDuongThanCong.com
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Dia Chi IP

wewors [

A ——— 00 B ———————-

10000011 “ 01101100 “ 01111010 “ 11001100
-3 Bits =3 -8 Bits =3 -8 Bits =3 -1 Bits ==

131 g 108 . 122 - 204
e § Bits = 3 Bitg =i ] Bifs e e Bitg —

11000000/¢|00000101|®f00100010/¢/0000101 1

5 4 32110

3 22°0'9%%'d %% H%'F P00 hDYY 3599503
Octet (8 bits) Octet (8 bits) Octet (8 bits) Octet (8 bits) 44
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g
@ Dia Chi IP

m Network ID :

= Pudc chia bdi Internet Network Information Center hoic
céc t6 chifc cip trén.

= X4c dinh mang ma thi€t bi két noi.
= HostID:

= Pudc chia bGi nha quan ly mang.

= X4c dinh thiét bi cu thé trén mang.
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g
@ Dia Chi IP

» Network Bits :

= Nim trong phan network ID

= Xac dinh I6p cua dia chi IP

= TAat cd cdc bit 12 0: khong dudc phép dung
= Host Bits :

= Nim trong phan host ID

= Tat ca cdc bit 1a 0: Dia chi mang

= Tat ca cac bit1a 1: Dia chi quing b4
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g
Q@ Dia Chi IP

m Nhan xét: Cac
host trén cung
mang: phan netid
8'6”8 nhau, phén To the rest of the
biét v6i nhau b6i " eermer

hostid <« RI

141,147.96

141.14.2.0 —

[ =]

14114795 !
141.14.7.0 |

B Cac mang khac
nhau thi netid
khac nhau

141.14.22.0 141,14 744
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g
Q@ Dia Chi IP

= Phan 1&n dia chi TP

1 bvte
-4 o o o >
Class A 0 Netid Hostid
Class B 10 Netid Hostid
Class C 110 Netid Hostid
Class D 1110 Muticast address
Class E 1111 Eeserved for furure use
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IIIII

Dia Chi IP

= Nhin dang 1 dia chi IP thudc 16p ndo dua vao byte dau tién ti
octet dau tién cta dia chi IP

Nhi phan S6 thap phan dau tién

0Oxxx
10xx
110x
1110
1111

CuubDuongThanCong.com

16p A (1— 127)

16p B (128 — 191)
16p C (192 — 223)
16p D (224 — 239)
16p E (240 — 255)

Khoa Dién - Dién tir - PHBK TP.HCM
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@ Dia Chi IP

= Vidu:
10011101 10001111 11111100 11001111 (16p B)
11011101 10001111 11111100 11001111 (16p C)
OI111011 10001111 11111100 11001111 (16p A)
11101011 10001111 11111100 11001111 (16p D)
11110101 10001111 11111100 11001111 (16p E)
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Dia Chi IP

= 1.0.0.0 126.0.0.0 : Class A.

= 127.0.0.0 : Loopback network.

m [28.0.0.0 - 191.255.0.0 : Class B.

s 192.0.0.0 - 223.255.255.0 : Class C.

m 224.0.0.0 <= 240.0.0.0 : Class D, multicast.
M 240.0.0.0 : Class E, reserved.
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g
@ Dia Chi IP

= Vidu: Phan tich dia chi IP 172.16.20.200
= 172.16.20.200 1s Class B address
= Network portion: 172.16
= Host portion: 20.200
= Network address: 172.16.0.0
= Broadcast address: 172.16.255.255
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Dia Chi IP

= Theo RFC-1918
= Class A: 10.0.0.0.
= Class B: 172.16.0.0 - 172.31.0.0.
s Class C: 192.168.0.0 - 192.168.255.0
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Dia Chi IP

SUBNETTING
AND
CREATING A SUBNET

Khoa Dién — Pién tir - PHBK TP.HCM 5-60

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

g
Q@ Dia Chi IP

141,14,221 141,142,105

H Mang khéng 141,14.220 ==
phan chia

To the rest of the

Internst
Network

141.14.0.0

14114795

TR 141,14.7.44
141,14,22,64
14114229 14114228

To the rest of thei

Internet 7 T S

thanh cac mang
co kich thuéc
nhoé hon

141.14.22.0

1 Mang duoc chia
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IIIII

Dia Chi IP

= Sy phan chja duogc thuc hién bing cdch phan phan hostid
thanh 2 phan subnetid (dia chi mang con) va hostid

HOSTID = SUBNETID + HOSTID

Khdéng c6
NETID HOSTID SUBNET

Co
NETID SUBNETID HOSTID

SUBNET

CuuDuongThanCong.com
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.
@ Dia Chi IP

= Khi dudc phan chia, mot dia chi IP ca mang gdm 3 phan:
« NETID: dia chi cia mang
= SUBNETID: dia chi cua mang con truc thudéc mang
= HOSTID: bia chi ctia host két ndi d€n mang con tuong

ung

114 o 14 * 2 o 21
MNetid ! Hostid : K héng o subnet
e MNetworkaccess > '€ Host access >

114 o 14 . 2 . 21
, . : ! (26 subnet
i Metid Subnetid ! \ Hostid
i Subnetwork acoess i i Host acoess
't > - — 3
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BK Pia Chi IP

= SO bit mugn toi da
s A:22bits ~ 222 -2 =4.194.302 subnets.
= B: 14 bits~214-2= 16.382 subnets.
= C: 06 bits ~ 206 - 2 = 62 subnets.
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g
@ Dia Chi IP

= SUBNET MASK dung dé€ tich dia chi mang tir 1 dia chi IP
= SUBNET MASK c6 chi€u dai 32 bit, trong dé
= Cac bit tuong tng véi vi tri cia NETID+ SUBNETID la
bit 1
= Cac bit tuong tng véi vi tri cia HOSTID 1a bit O
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IIIII

Dia Chi IP

Bdng: Subnet mang cua cdc mang khong phdn chia

Class Mask Address Network address
(example) (example)
235.0.0.0 15.32.506.7 15.0.0.0
235.2550 D 135.67.13.9 135.067.0.0
235.253.255 201.34.12.72 201.34.12.0

Bdng: Subnet mang cua cdc mang cé phdn chia

Class Mask Address Network address
(example) (example)
A 235.255.0.0 15.32.506.7 15.32.0.0
235.235 255, 135.67.13.9 135.67.13.0
C 235.235 255, 201.34.12.72 201.34.12.64

CuubDuongThanCong.com
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BK Pia Chi IP

= Vidu: Dit liéu dugc truyén tir host ¢6 dia chi IP 1 128.36.12.4
tGi host c6 dia chi IP 1a 128.36.12.14.

= Dayla dia chi IP 16p B
= Subnetmask: 11111111 11111111 11111111 00000000
hay: 255.255.255.0
Pia chi ngudn: 10000000 00100100 00001100 00000100
Pia chi dich: 10000000 00100100 00001100 00001110
Subnetmask: 11111111 11111111 11111111 00000000
DPia chi mang nhin dugc bang cdch thuc hién todn t AND
gifta dia chi IP va SUBNET MASK
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i
@ Dia Chi IP

Dia chi IP ngudn: 10000000 00100100 00001100 00000100

Subnetmask: ITI11111 11111111 11111111 00000000

Két qua AND 10000000 00100100 00001100 00000000
128.36.12.0

bia chi IP dich: 10000000 00100100 00001100 00001110

Subnetmask: ITI11111 11111111 11111111 00000000
Két qua AND 10000000 00100100 00001100 00000000 1
128.36.12.0

= Dia chi IP ngudn va dia chi IP dich ¢6 ciing phan dia chi IP
clia mang va subnet la: 128.36.12
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Dia Chi IP

129801 129,8.45,13
20363 - 1

|

134,18,10,88
—

129.8.14,12 129.3.0.0

134 18,68, 44

222131640 =
o 222,13.16.41] o
22215160 ; 134 18.14.1
— [F11]

2203.6,23

20742561
220361

To the rest of the Internet

207.42.56.0

20742562

124 1003377
124.0.0.0

L4

124 425 45 = o = o7 124, 10033 6

A B [
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g
@ Dia Chi IP

= Vidu: Tim dia chi subnet tir dia chi IP 1a 45.123.21.8 va mit
na la 255.192.0.0

IP address 45.123.21.8
Mask 235.1920.0
Subnetwork address 45.04.0.0
123 01111011
192 11000000
64 01000000
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Dinh tuyén

9 -
; =

0] [
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BK i A
G binh tuyén

= Céc nidt chuyén mach trong mang chuyén mach géi c6 nhiém
vu nhan cdc géi dir tir ngudn chuyén dén tram dich
= Khi cdc géi dit liéu di vao nit chuyén mach, chiing dugc ki€m
tra béi CPU cua nat (dia chi dich 16p mang cua géi). Dua vao
do6 goi s€ dua dén hang dgi cia ngd ra thich hgp. Chitc ning
nay dudc goi 1a dinh tuyén (routing®
> Viéc dinh tuy€n tai moi nit s& giy ra
tho1 gian tré
3 Tré do x€&p hang trong CPU va
hang dgi lién két ra
3 Tré do thdi gian x{t Iy ctia CPU
3 Tré do thai gian truyén goi

Rou’{'{ng
Incoming function

linkes

links

Khoa Dién — Pién tir - PHBK TP.HCM 572

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

g Dinh tuyén

Control Plane
%i Forwarding | ____ NextHop + Port |
Table
Routing x Output
Packets Packets
§ Packet | Queuingand | Output
.| Classification | Schedule rules| | Queue
! A

Header payload —
User Plane

VVVV

=
Input
Packets
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BK i A
G binh tuyén

= Dinh tuyén
= Nhan goi dit liéu tf ngudn va phan phdi dén dich
= Nt chuyén mach
= Thuc hi€n viéc chuyén mach
= Dinh tuyén
= Dinh tuyén khong bang:
= Ngiu nhién
= Ngudn
= Tinh toan
= Dinh tuyén theo bdng
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@ Dinh tuyén

= Dinh tuyén theo bing
= Xdc dinh con dudng dén dich t1 wu
= Khi tinh todn t0i wu, cé thé xem xét dén:
= Tong thdi gian truyén
= Thdi gian x(t 1y va x&p hang tai mdi nit
= Mitc @0 vu tién cia mdi goi
= Hoach dinh ctia admin
= Thi tuc dinh tuyén
= Tinh chat:
Tinh & d0ng
Tap trung & phin bo
» Thu tuc tip trung: Shortest Forward Path Tree (SFPT), Shortest
Backward Path Tree (SBPT)

= Thd tuc phan bd: Tha tuc trao doi khodng cich
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G binh tuyén

= THUAT TOAN SFPT
(SHORT FORWARD PATH FIRST)
= Xdc dinh dudng di ngdn nhat tir 1 ngudn ti tat cd cédc niit
trén mang
= Vi tri trung tAm can phdi thuc hién viéc tinh todn nay mot
1an cho mdi node d€ x4c dinh con dudng ngin nhat t6i mdi
node con lai
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BK

TP HCM

Dinh tuyén

Mo ta thuét toan SFPT :

Trong cdy SHORT FORWARD PATH FIRST (SFPT), Dijkstra da dinh nghia
ra ba loai nhanh : I, IT va III. Va trong router, s€ c6 ba database dai di€n cho
tap ba loai nhdnh d6, goém c6 :

Tree database : dai di€én cho nhdnh loai I. Nhitng link (nhdnh) nao dugc thém
vao ciy SFPT sé& dudc thém vao day. Khi thuit toan SFPT hoan tat, thi
database nay chinh la toan b0 cay SFPT.

Candidate database : database nay dai dién cho nhanh loai II. Cac link dugc
copy tir link state database sang database nady theo mot trat ty nhat dinh. Cac
link trong database nay sé& 1an lugdt dudc khio sit d€ thém vao cidy SFPT.

Link state database : chia tit cd cdc link. Pai dién cho loai nhanh III.

Ngoai ra Dijkstra ciing dinh nghia ra hai loai node, A va B. Loai A, bao gdm
tAt cd cdc router noi vdi cdc link trong cAy SFPT. Loai B, gobm tit cd cdc
router khac. Khi thuat todn SFPT két thuc thi cdc router loai B s& khong con.
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BK

TP HCM

Dinh tuyén

= Thuat todn SFPT cua Dijkstra nhu sau :

Budc 1 : Chon mot router 1am goc.

Budc 2 : tat cd cdc link noi gitta router gbc vdi neighbor clia n6 sé
dudc dua vao candidate database.

Budc 3 : cost clia mdi link trong candidate database s& dudc tinh todn.
Link nao c6 cost nho nhat sé€ dudc thém vao Tree database. Néu nhu
c6 hai link ¢6 cost nho nhat bang nhau thi sé chon mot.

Budc 4 : router nighbor ndi véi dudng link dé sé dudc ki€m tra. TAt c3
cac duong link noi1 véi router do s€ dudc dua vao candidate database,
ngoai trtr duong link da co6 trong Tree database.

Buéc 5 : N&u van con gid tri trong candidate database thi thuat todn sé&
quay lai budc 3 thuc hi€én ti€p. Néu khong con, thi dirng thuat todn.
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BK i A
G binh tuyén

Giai thuat :
N={s} (voi s 11t nguén )
For all node v#s
Begin
esv:=Csv
If esv<oo then Lsv:=(s,v)
End
Do while (N khong chita tdt ca &c node)
Find w#N for which esw=mingesv
N=Nu{w} (N hop voiw, tuc bo sung thm w Yo N)
For all vgN
Begin
Temp:=¢esv
ESV:=MIN(ESV,ESW +EWV)
if esv<temp then
L:=Lswu{v}
End
End
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BK i A
G binh tuyén

= Vidu :Tim dudng di ngian nhat tr A dén tat cd cdc nut

2

2R
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Dinh tuyén

Bang giai thudt:
Vong N Las Lac Lan Lag
lap EAB Eac €aD EAE
0 1A} {&B} [{ACY 7
3 oo )
1 {AB} {&B} [{ACY 7 {ABE;
2 ) 5
2 {ABE} {48} {&CY 7| {ABED; {ABE}
3 12 5
3 {ABEC} {AB ({&ACY 7|{ACD} 8| {ABE;
. 5
4 {ABEDC}:| {AB} |{AC} 7|{ACD; 8| {ABE}
3
5

CuubDuongThanCong.com

Khoa Pién — Pién tir - PHBK TP.HCM

https://fb.com/tailieudientucntt

5-81


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Dinh tuyén
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Cac thiét bi mang va lién mang

Connecting
devices
Networking Internetworki
devices ng devices
Repeaters Eridges Routers Gatewavs
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< Iy Cac thiét bi mang va lién mang

Application Gateway Application
Presentation Presentation
Session Session
Transport Transport
Network Network
Data link Bridge Data link
Physical Repeater Physical

»Repeater (b0 ldp lai): Chi hoat ddng & 16p 1
>Bridge (cau ndi): hoat dong § 16p 1 va 2
>Router (b dinh tuy€n): hoat ddng & 16p 1, 2 va 3
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BK Cac thiét bi mang va lién mang

= Repeater
= Repeater 12 thi€t bi mang, hoat ddng trong 1 mang LAN
= Hoat dong trong pham vi I6p vat ly cia mo6 hinh OSI
= Kéo dai chi€u dai vat Iy cia mang bing ciach khoi phuc lai
tin hiéu (dd y€u) trén dudng truyén

Repeater

00110101
00110101
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!!!!!!

Cac thiét bi mang va lién mang

= Bridge

Bridge 1a thi€t bi mang, hoat dong trong 1 mang LAN
Brigde chia mang 16n thanh nhiéu mang nhd hon d€ gidm
b4t xung dot

Hoat dong trong pham vi I18p vat 1y va lién két dit liéu cda
mo hinh OSI

Bridge 1am nhiém vu tdi tai tin hiéu va ki€m tra dia chi dé
phan phoi ching dén dich dua vao bdng dia chi
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IIIII

A truyén data dén C, D truyén data dén F dong thoi
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!!!!!!

Cac thiét bi mang va lién mang

s Router

Router 12 thiét bi lién mang, dung d€ két ndi cdc mang
LAN

Hoat dong trong pham vi 1p vat 1y, lién két dir liéu va 16p
mang cua mod hinh OSI

Chita phan mém thyc hién viéc dinh tuyén (x4c dinh
dudng di ngin nhat).

Viéc dinh tuyén dudc thuc hién dua trén dia chi cda 16p
mang (dia chi IP)
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Cac thiét bi mang va lién mang

CuuDuongThanCong.com
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BK Cac thiét bi mang va lién mang

= GATEWAY
= Hoat dong G ca 7 16p trong mo6 hinh tham khao OSI
= Co6 thé truyén dir liéu gifra 2 mang c6 nghi thic khic nhau

= Gateway (cong) thudng 12 bd dinh tuyén cé cai phAn mém
dé hi€u nhitng nghi thic cia mdi mang cé két ndi dén bod
dinh tuyén

[ ] [ ]

‘ él NetWare
Cateway
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Chuong 5 _Bai tiap :
Mang Vién thong
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= Haiy tinh va dién cdc thong s6 thich hop vao bing sau

Host IP Address

Address
Class

Network
Address

Host Address

Broadcast Address

218.14.55.137

123.1.1.15

150.127.221.244

194.125.35.199

175.12.239.244
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BK Bai2

= Cho biét trong cdc dia chi IP sau day. Dia chi nao khong c6
g14 tr1. Ta1 sao ?

= 150.100.255.255
= 175.100.255.18
= 195.234.253.0
= 100.0.0.23

= 188.258.221.176
= 127.34.25.189
s 224.156.217.73
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BK Bai
Q ai 3

Mot chi nhanh cong ty A ¢é dia chi mang la : 192.168.24.100/24
= Hiy cho bi€t /24 mang y nghia gi va cho biét dia chi IP nay thudc 16p
mang nao? Subnet mask la bao nhiéu ?

= Gia st chi nhdanh mudn chia ra 4 mang con (subnets), mdi subnet ¢
khodng 30 hosts. Hiy tinh va dién thong s6 viao bang sau:

STT

Bia chimang con Khoang dia chi hosts Dia chi Broadcast
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= Mot nha qudn tri mang can xay dung mot network bao gom 5

subnet nhu hinh v€ sau: o~

Nett )

V6i cdc yéu cau:

Netl: gom 10 thiét bi mang
Net2: gom 6 thi€t bi mang
Net3: gom 18 thiét bi mang
Net4: gom 22 thiét bi mang
Net5: gom 17 thiét bi mang

R
) .
192.28.15.0 ' Internet T

"\
o

M

= Hay chia dia chi IP cho cdc subnet va xdc dinh subnet-mask tuong ng
véi dia chi IP 16p C 192.28.15.0 cho trudc.

= Hay tinh s& luong dia chi IP tdng cdng c6 thé st dung dudc tir d6 suy
ra sO luong IP con lai.

= Néu dung tat cd cdc thi€t bi mang cia 5 subnet trén trong mot
network duy nhat st dung dia chi netwwork 12 192.28.15.0. Hay tinh

sO luong dia chi IP con lai trong network d6
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®m Mot cong ty ¢6 4 chi nhanh dugc cip dia chi IP 16p C
192.168.12.0. Chi nhdnh 1 dv kién ¢6 t61 da 60 ngudi st dung
va cdc chi nhdnh con lai t6i da 25 ngudi st dung. Tinh todn
phan ving dia chi IP dugc cip cho cdc chi nhdnh cla cong ty va
ghi chd diy dia chi IP c6 thé cip cho ngudi st dung cda ting

Pia clu mang | Subnet Mask | Pia cla Sub- Pia clu Host Pia cla
Network co the sit dung | broadcast

Chinhanh 1
Chi nhanh 2
Chi nhanh 3
Chi nhanh 4
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= Cho topo mang nhu Hinh vé& dudi day, véi nit goc 1a A

h |

3
= Dung gidi thuat dinh tuy&n OSPF, 14p bang dinh tuyén va tim dudng
di ngdn nhat t ndt goc 12 A dén cdc nidt con lai trén mang.
= Khi mot link trén mang bi hdng thi 1am thé nao cdc Router biét dé€ cap
nhat lai badng dinh tuyén.
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= Cho topo mang nhu Hinh vé& dudi day, véi nit goc 1a A

= Dung gidi thuat dinh tuy&n OSPF, 14p bang dinh tuyén va tim dudng
di ngdn nhAt tir ndt goc 12 A dén cdc ndt con lai trén mang.
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= Cho mang c6 cdu tric nhu hinh v&. S dung thuat todn
Dijkstra dé€ tim dudng di tif node F dén cdc node con lai

5-99
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= Dién cic thong s6 vao bang sau

Ea

Mumber
of bits
borrowed

Humber
of
subnets /
hosts

Subnet
address

Broadcast
address

First

End

192, 166.1.100/28

10.69.100.2/10

17220110 35/27

1672920193720

200,200,200 201/23

12.60.79.65/18

121.99.43 165/19

193 210121, 176/26

15.25.35.45/13

65 99,255 73/26

130.130.150.130/21

1723333 37/30

179,224 10, 39/22

198,138,198, 198/27

210210210, 211727

6370077172114

29,3335 37121

EENENER

75,65 38 81/30
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%K Bai 10

= Hay cho biét phdi dung loai cdp nao dé két ndi cdc thiét bi
sau (cong LAN): Router-Router, PC-PC, Switch-Switch,
Router-Switch, PC-Switch, PC-Router
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