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NOI DUNG

¢ Chuyén mach
¢ Dinh tuyén (routing)
¢ Gigi thiéu mot s6 mang vién thong
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4.1 CHUYEN MACH
(switching)
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0.1 CHUYEN MACH

Khéng dung

chuyén mach: tén — | T
kém, khéng hiéu T~ |
qua

SU dung chuyén
mach
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CHUYEN MACH

¢ Mang chuyén mach gom mot chudi cac bd chuyén
mach dudc két ndi v6i nhau

¢ BO chuyén mach 1a cac thiét bi (gom ca phan cling va
mém) c6 kha nang tao cac két ndi tam thoi gitia 2 hay
nhiéu thiét bi duoc két ndi dén bd chuyén mach.

¢ Cac phuong phap chuyén mach

» C
» C
» C

A~

nuyén mac
A~

nuyén mac

A
Nuyén mac

n mach (circuit switching)
h g6i (packet switching)

h thong diép (message switching)
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CHUYEN MACH MACH

> Tao két noi vat ly truc ti€p truc tiép gita 2 thiét bj

» Su dung trong mang dién thoai cong cong PSTN

> Kénh truyén khi da két ngi dugc danh riéng cho cudc goi.

> Tram nguﬁn va tram dich phéai hoat dong & cling téc do

> D@ liéu truyén ding tha tu.

> Delay thip (constant) -> realtime

> Cu6c phi dugc xac dinh tuong ting thai lugng user chi€ém kénh truyén,
khong dua vao khdi lugng dir liéu truyén qua kénh truyén

> Chuyén mach mach khong pht hgp véi di liéu phi thoai, c6 khuynh
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RO CHUYEN MACH KHONG GIAN

B6 chuyén mach ngang doc
° y ° g g ° l . . . '
> NOi m ngd vao va n ngd ra can 7 > o ® '/
nxm giao diém (céc khoa dién ti
S \ o o P
» Khong bi nghén

I II III IV

Bo chuyén mach da tang

> SO ti€p diém gidm so v6i chuyén
mach ngang doc

:

%

SSASeZ
1]

> Co thé bi nghén (dau vao khong X
thé ndi dén dau ra vi khong con

duong két noi)

X
il

X

Tang 1 Tang 2 Tang 3

> SO ti€p diém sé la tong so ti€p
diém cla tat cd cac tang
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Figure 8.18 Multistage switch

Nin k Nin
- Crossbars Crossbars Crossbars 5
" k T~ k :
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_ . . | NnxXNin | . .
n : nxk _\— kxn n
- Stage 1 Stage 2 Stage 3 -
2
Nnx k) +k(fl’ x fl") + ¥ exn) =2kN+k(fl’)
n n n n n

In a three-stage switch, the total number of crosspoints is
2
2N + k(ﬂ)
n

which is much smaller than the number of crosspoints in a single-stage switch NP,
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RO CHUYEN MACH THOI GIAN
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RO CHUYEN MACH THOI GIAN

_ontrol urt

1 =3
74
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BUS
B6 chuyén mach TDM bus
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RO CHUYEN MACH KET HOP
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Bpace

B6 chuyén mach TST

Giam s6 ti€p diém va thdgi gian tré
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Example 8.1

As a trivial example, let us use a circuit-switched network to connect eight telephones in a small
area. Communication is through 4-kHz voice channels. We assume that each link uses FDM to
connect a maximum of two voice channels. The bandwidth of each link is then 8 kHz. Figure 8.4
shows the situation. Telephone 1 is connected to telephone 7; 2 to 5; 3 to 8; and 4 to 6. Of course
the situation may change when new connections are made. The switch controls the connections.

Figure 8.4 Circuit-switched network used in Example 8.1

Circuit-switched network

N
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Example 8.2

As another example, consider a circuit-switched network that connects computers in two remote
offices of a private company. The offices are connected using a T-1 line leased from a communi-
cation service provider. There are two 4 X 8 (4 inputs and 8 outputs) switches in this network. For
each switch, four output ports are folded into the input ports to allow communication between
computers in the same office. Four other output ports allow communication between the two
offices. Figure 8.5 shows the situation.

Figure 8.5 Circuit-switched network used in Example 8.2

Circuit-switched network

_..._._

! 4%x8 \ 4%8 ?

switch T-1 line with switch
1.544 Mbps
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Figure 8.6 Delay in a circuit-switched network

Connect

Data transfer

Total delay

Disconnect
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CHUYEN MACH GOT

Datagram network
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Figure 8.21 Packet switch components
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Figure 8.23  Output port

Output port

Data link layer Physical layer
processor processor
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CHUYEN MACH GOT

> Kénh truyén dugc khai thac t6t hon so v6i chuyén mach mach

> D liéu dugc phan thanh cac géi (packet), kich thudc t6i da moi gbi phu
thuéc vao mang

> Céc g6i dugc truyén trén mang theo ki€u store and forward tif ndt nay
sang nut khac.

> Tai moi nit trung gian, goi di liéu dugc luu lai thoi gian ngdn roi chuyén
di ti€p theo thong tin cGa header

> Thai gian tré 16n hon so véi chuyén mach mach

> C6 2 loai chuyén mach goi la datagram va chuyén mach 4o (virtual
circuit)

181
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DATHGRAM

» Cac gobi (datagram) dugc xem xét mdt cach doc 1ap, mang sé xd ly goi
nhu mot thuyc thé doc lap

> Cac gobi co6 thé dén dich khong dang thi tu (sé dugce [6p transport sap
x€p lai)

> Tai moi nit trung gian, goi di liéu dugc luu lai thoi gian ngdn roi chuyén
di ti€p theo thong tin cGa header

> C6 2 loai chuyén mach goi la datagram va chuyén mach 4o (virtual
circuit)

dl
7

L Lop
SIS T

/4 — ®
.,/#:':; 2 2,4 EEE—
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Figure 8.8 Routing table in a datagram network

CuuDuongThanCong.com

Destination | Output
address port
1232 1
4150 2
0130 3
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Figure 8.9 Delay in a datagram network

Transmission [
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MACH A0 (VIRTUAL CIRCUIT)

» Mot két noi dugc thiét 1ap gitia phia glii va phia nhan trugc
khi gui d@ lieu

> Cac goi duoc truyén dén phia thu theo cuing két ndi da thiét
lap -> dén phia thu dang thi tu

> Mach 4o dugc thiét 1ap trudce khi thuc sy truyén data, sau khi
viéc truyén data két thic, mach 4o dugc gidi tda

> C6 2 loai mach do la mach 4o chuyén mach (SVC Switched
Virtual Circuit) va mach ao thudng xuyén (PVC Permament
Virtual Circuit)

> Mach 4o chuyén mach: mach do chi 1a két ndi tam thoi
trong qua trinh truyén da liéu

» Mach do thudng xuyén: két noi thudng tryc gitia 2 tram
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MACH A0 (VIRTUAL CIRCUIT)

Y Y
A
2
\ 2 1
E X
(b) Chuyén di lidu
A b

(c) Gidi tda két noi
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Figure 8.11 Virmual-circuit identifier
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Figure 8.12  Switch and tables in a virtual-circuit network
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Figure 8.13  Source-to-destination data transfer in a virtual-circuit network
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Figure 8.14  Setup request in a virtual-circuit network
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Figure 8.15 Setup acknowledgment in a virtual-circuit network
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Figure 8.16 Delay in a virtual-circuit network
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MESSHGE-SWITCHING

Node 1 Node 2

Storage Storage

Hinh: Chuyén mach théng diép Store and forward
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DINH TUYEN (ROUTING)

> Cac nat chuyén mach trong mang chuyén mach géi c6 nhiém vu nhan
cac goi dir tr nguon chuyén dén tram dich

> Khi cac goi di liéu di vao nat chuyén mach, chang duge kiém tra bdi
CPU cta nat (dia chi dich I6p mang ctia g6i). Dya vao dé goéi sé dua dén
hang dgi cia ngd ra thich hgp. Chic nang nay dugc goi la dinh tuyén

(routing)

> Viéc dinh tuy€n tai moi nat sé gay
ra thai gian tré
O Tré do x€p hang trong CPU va
hang dgi lién két ra
Q Tré do thoi gian x{ ly ctia CPU
A Tré do thoi gian truyén goi

> Luu y sy khac nhau gitta chuyén
mach géi va chuyén mach mach

CuuDuongThanCong.com

R@uﬁxng
Incoming furnction

links=

Outgoing
links

Hinh: Nat chuyén mach
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