Bai giang: Truyén sb liéu Chuong 14: Switching

CHUONG 14
SWITCHING

Bao 1au ma ta con dung nhiéu thiét bi, ta luén c6 van dé vé két ndi ching thanh céc cap
thong tin 1An nhau. Mot trong nhitng giai phap 1a thiét 1ap két ndi diém -diém gitra mdi cip
thiét bj (cAu tric ludi) hay gitra mot hub véi cac thiét bi (cu tric sao). Tuy nhién, cac phuong
phap nay thuong khong thuc té va ling phi khi dung trong cac mang lon. S6 luong va chiéu
dai cta ket nbi doi hoi mot ha tang 16n va khong hiéu qua do phan 16n thoi gian khong dugc
cac két nbi sir dung hét.

Mot cdu hinh khac 1a dung két ndi nhiéu diém, thi du nhu bus, nhung c6 khé khan khi
cu ly va sé may két mang ting vuot qua kha ning ctia moi truong va thiét bi.

Mot phuong phéap tot hon 1a chuyén mach. Mot mang chuyén mach gom mot chudi cac
nut lién két ndi, duoc goi 13 nit chuyén. Chuyén mach 1a phan ctmg va/hay cac phan mém cé
kha ning tao ra két ndi tam thoi giira hai linh kién két ndi voi chuyén mach nhung khong
phai 1a tit ca. Trong mang chuyén mach, mot sé cac nit nay duoc két ndi v6i thiét bi can
thong tin. Céc thiét bi khac chi dugc dung lam dudng dan (routing).
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Hinh trén v& mot mach chuyén. Céc linh kién can thong tin v6i nhau (truong hop nay 1a
cac may tinh) dugc dat tén 1a A, B, C, va D, v.v,..., va cac chuyén mach I, II, III va IV, v.v,
...Mbi chuyén mach dugc két ndi v6i nhidu duong va duge dung lién két ching, mdi 1an hai.

Mang truyén théng thi c6 ba phuong phap chuyén: chuyén mach, chuyén goi, va chuyén
ban tin. Hai phuong phap dau thuong dung, con phuong phép thir ba thudng ding trong cac
g dung n6i mang.
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| Switching methods I
| |

| Circuit switching I | Packet switching I | Message switching I

Hinh 14.2

14.1 CHUYEN MACH (CIRCUIT SWITCHING)

Chuyén mach tao ra két ndi vat 1y truc tiép gitra hai linh ki¢n thi du nhu dién thoai va
may tinh. Thi du, trong hinh bén duéi, néu dung két ndi diém-diém giita 3 may tinh bén trai
v6oi 4 may tinh bén phai, thi can dén 12 két ndi, nhung khi dung chuyén mach, thi chi can 4
chuyén mach dé giam s luong va chiéu dai két ndi.

Hinh 14.3

Mot chuyén mach 1a mdt linh kién c6 n ngd vao va m ngd ra nham tao ra cac két noi

tam thoi gitta cac két nbi ngd vao voi két ndi ngd ra. S6 luong ngd vao khong nhat thiét phai
tuong thich v&i ngd ra.
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Hinh 14.4

Mot chuyen mach gip n x n c6 thé két n01 n day trong ché d¢ song cong (full-duplex).

Thi duy, c6 thé két ndi n dién thoai sao cho mdi dién thoaicé thé dugc két ndi v6i moi may
dién thoai khac.
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Switch

Hinh 14.5

Céc chuyén mach hién nay c6 thé dung hai cong nghé: chuyén mach theo khong gian va

chuyén mach theo thoi gian.
| Circuit switching I

| Space-division switching I | Time-division switching I

Hinh 14.6

Chuyén mach theo khong gian

Trong phuong phap nay, cac duong dan trong mach dugc phan biét 1an nhau theo khong
gian. K§ thuat nay ban dau duoc thiét ké cho mang analog, nhung hién nay duoc dung ca
mang so va analog. Phuong phap nay da duoc phat trién qua nhicu thiét ke.

Chuyén mach crossbar
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Chuyén mach crossbar két ndi n ngd vao véi m ngd ra theo dang ludi ding céac
microswitch dién tir, thi du transistor tai cdc crosspoint. Gidi han 16n nhat ctia phuong phap
nay 1a sb crosspoint can c6. N6i n ngd vao voi m ngd ra thi can phai co n x m crosspoint. Thi
du khi ndi 1000 ngd vao v&i 1000 ngd ra thi ta can co 1.000.000 crosspoint. Yéu td nay lam
cho phuong phap nay tré nén khong thuc té do né 1am cho kich thudc cua crossbar trd nén d6
s0. Cac chuyén mach nay ciing khong hleu qua do trong thuc té thi trong mot thoi gian chi ¢6
khoang 25% crosspoint 14 duoc sir dung, sb con lai 14 ranh.

Chuyén mach nhiéu ting

Giai phap ding cho chuyén mach crossbar 1a dung chuyén mach nhiéu tang, két hop
crossbar thanh nhi€u tang, trong do, cac linh kién dugc két ndi voi chuyén mach theo dang

phan cép cac chuyén mach.

Stage 1 Stage 2 Stage 3
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Hinh 14.8

Viéc thiét ké chuyén mach nhiéu tang phu thudc vao sd ting va sd chuyén mach can
thiét (hay mong mudn) trong moi tang. Thong thudng thi tang gilta c6 s6 chuyén mach it hon
chuyén mach & 16p cudi hay 16p dau. Thi du trong hinh v€ trén, thi néu khdng c6 tang gitra thi
can 15 x 15 chuyén mach crossbar. Khi c¢6 tang gitia thi ta thay s6 chuyén mach trong tang
nay chi can 1/3 1a du.

Nhiéu dwong din:

Chuyén mach nhiéu cip cung cp nhiéu lya chon cho cac cip két ndi giita cac cap.
Trong hinh dudi minh hoa hai duong luu thong c6 thé di tir mt ngd vao dén ngd ra dung céac
chuyén mach da duoc thiét ké cho thi du & trén
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Hinh 14.9

Trong hinh a, duong din duoc thiét 1ap tir ngd vao 4 dén ngd ra 9. Tuy nhién, trong hinh
b, thi c6 mot phuong an khéc tao duong dan tir 4 dén 9.
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Hiy so sanh sb crosspoint trong crossbar 15 x 15 ding mét ting va truong hop nhidu
tang. Khi dung mot tang, ta c6 15 x 15 =225 crosspoint. Khi dung nhi€u tang, ta can:

Ba chuyén mach cho tang dau, moi mdi chuyén mach c6 10 crosspoint (5 x 2), trong s6
30 crosspoint cua tang dau.

Hai chuyén mach cho ting hai, mdi cai c6 9 crosspoint (3 x 3) trong s6 18 crosspoint
cua tang hai

Ba chuyén mach cho ting ba, véi 10 crosspoint (5 x 2) trong sé 30 crosspoint ciia tang
cudi.

Téng s crosspoint can trong thiét ké ctia chung ta 1a 78. Trong thi du nay, cac chuyén
mach nhiéu tang chi can c6 35% so véi truong hop mot tang.

Nghén mach (blocking):

Khi giam thiéu sb crosspoint co thé tao ra mot hién tugng goi 1a blocking khi c6 luu
thong nhiéu. a ghén mach (blocking) néi vé truong hgp mdt ngd vao khong thé két noéi dugce
v6ingd ra do khong c6 dudng dan thich hop, tat ca cac kha nang két noi déu bi ban.

Trong chuyén mach mét tang thi khong xay ra ngh&n mach, do ludn ¢ két néi. Truong
hop chuyén mach nhiéu ting thi chi ¢ 2 trong sd 5 ngd vao la c¢6 thé dung dugc chuyén mach
cung luc, dong thoi sé ngd vao it cia ting giita ciing gdp phan gii han hoat dong cua cac két
nbi.

Trong cac hé thong 16n hon, thi du 1én dén 10.000 cac ngd vao ra, thi sb ting cang gia
tang nham giam bdt sb crosspoint can thiét. Tir d6, yéu t6 nghén mach cang dé& xuét hién, thi
du ngh&n mach di¢n thoai. Céc cong thic nham xac dinh sd téng, ) chuyén mach tranh duoc
nghé&n mach thi cin c6 cic phuong phap phan tich théng ké, khong thudc pham vi nghién ctru
nay.

Chuyén mach theo thoi gian

Dung phuong phép da hop bang cach phan chia theo thoi gian. Co hai phuong phap
dugc dung la: thay d6i khe thoi gian (time slot interchange) va bus TDM.

Time-Slot Interchange (TSI)

Hinh bén dudi vé mot hé thong két ndi 4 dudong vao va bén duong ra. Gia sir 1a mdi
duong vao mudn goi dit li¢u theo trinh ty sau: 1= 3, 224, 3= 1, 42

Hinh a cho thiy két qua trong phuong phap da hop bang cach phan chia theo thoi gian
binh thuong. Con trong hinh b, thi trinh bay mét phuong phap goi la time-slot interchange
(TSI) trong két ndi. TSI thay doi thir tu cta cac slot dua theo cac két ndi mong mudn, Trong
truong hop nay, thay ddi thir tu cua dit liéu tir A, B, C, D thanh C, D, A, B. Bay gio. Khi bd
giai da hop tach cac slot ra, dé chuyén chiing dén cac ngd ra thich hop.

& 3
1 o 5
2@ T | [DIc]B]A] | T | [BIA[D]C] | T @2
: s | D
55 ﬂ : u B
3 —— b. Switching —{5, 3
Hinh 14.10

Bién dich: a guyén Viét Hung Trang 362



Bai giang: Truyén sb liéu Chuong 14: Switching

Phuong thirc hoat dong ctia TSI duoc minh hoa trong hinh bén dudi. Mot TSI bao gom
mot RAM (Random Access Memory) voi nhiéu 6 nhé. Kich thude mdi 6 nhé thi twong duong
v6i kich thudc cua timg slot riéng biét. S6 6 nhé thi bang sé ngd vao (trong hau hét cac
truong hop, thi thuong sd ngd vao va ngd ra 1a bang nhau). Cac 6 nhd RAM duoc nap day voi
cac dit liéu dén tir cac slot thoi gian theo thtr tw nhan dugc. Cac slot duoc xuat ra theo thir tu
do bo diéu khién quyét dinh.

TSI Control unit
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Hinh 14.11
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Hinh 14.12

Hinh trén vé so lugc mdt bus TDM. Cac duong vao va duong ra dugc két ndi véi bus
tdc d6 cao théng qua cac cong vao va cong ra dang microswitch. Mdi cong vao duoc dong lai
trong mot slot ctia bon slot thoi gian. Trong cung mot slot thoi gian, chi c6 mot cong ra dugc
dong lai. Cap cong nay cho phép chudi dir liéu di tir mot duong vao nay dén mot duong ra
khac dung bus. Pon vi diéu khién mé va dong cac cong theo yéu cdu chuyén mach. Thi du,
trong hinh thi trong slot thdi gian dau tién thi cong vao 1 va cong ra 3 s& dugc dong lai; trong
slot thoi gian thi hai, cong vao 2 va cong ra 4 s& dugc dong lai va tiép tuc,..

Mot bus TDM c6 gap (folded) cé thé duoc thuc hién dung dudng duplex (vao va ra) va
cac cong dual (dual gate).
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Chuyén mach to hop khong-théi gian

Khi so sanh chuyén mach phan chia theo khong gian va phan chia theo thoi glan ta thay
chuyen mach khéng gian ¢6 wu diém 14 tinh tirc thoi, con khuyét diém 13 can c6 sb crosspoint
can thiét dé lam cho chuyén mach khong gian khong bi roi vao ngh&n mach.

Uu diém cta chuyén mach thoi gian 12 khong co crosspoint, yéu diém 1a trong truong
hop TSI c6 thé co tré trong qué trinh xr 1y. Mo6i khi hoat dong thi phai luu vao RAM r61 méi
luc lai va lay ra.
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Hinh 14.13

Cach thtr ba 1a két hop phuong phép phéan chia theo khong gian va phuong phép phan
chia theo thoi gian nham tdn dung uu diém cua ca hai loai trén. Khi két hop ta cac chuyén
mach nay duoc t6i uu vé mat vat 1y (s6 crosspoint) va vé thoi gian (Iugng thoi gian tré). Céac
chuyén mach nhiéu tang dang nay duogc thiét ké theo dang thoi gian-khong gian-thoi gian
(TST), thoi gian —khong gian — khong gian —thoi gian (TSST), hay theo mét s6 phuong phap
t6 hop khac.

Hinh trén mé ta mot chuyén mach TST don gian gdm hai ting theo thoi gian va mot
tang theo khong gian va ¢6 12 ngd vao va 12 ngd ra. Thay vi dung mot chuyén mach theo thoi
gian, thi chia cac ngd vao thanh ba nhom (mdi nhom bén) va ndi chung véi ba slot thoi gian
interchange. Két qua 1a trong trudng hop nay thoi gian tré giam con 1/3 so voi khi chi ding
phuong phap phan chia theo thoi gian tir viéc ding mot slot thoi gian interchnge dé hoat dong
duoc voi ca 12 ngd vao.

Tang cudi la ban sao cua tang dau. Tang gitta la chuyén mach theo khong gian
(crossbar) nham két ndi cac nhom TSI véi nhau cho phép két noi gilra tat cd cac ngd vao va
ngo ra (e.g két no1 3 cua nhom 1 véi ngd ra 7 cia nhom hai)

Mang di¢n thoai chuyén mach cong cong.
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Chuong 14: Switching

Regional offices (Class 1)

Sectional offices (Class 2)

Primary offices (Class 3)

Toll offices (Class 4)

Endl offices (Class 5)

Hinh 14.14

Local loops

Thi dy, hinh trén v€ mang PTSa dung & Bic M§J. tram chuyén mach nay chia thanh 5
16p: regional office (16p 1), sectional office (16p 2), primary class (16p 3), toll office (16p 4) va

and office (16p 5).

Cac thué bao dién thoai duoc két ndi ding local loop, dén end office (hay central
office). Mot thanh phd nho c6 thé chi dung mot end office, nhung thanh phd lon hon thi can
nhiéu end office hon. 4 hiéu end office duoc két ndi voi toll office. 4 hiéu toll office dugc ndi
v6i primary office. 4 hiéu primary office ndi voi sectional office, thuong phil rong hon mot
tiéu bang. Cudi cing thi nhiéu sectional office ndi thanh regional office. Cac regional office

duogc két ndi voi nhau dung cauhinh ludi.

Truy cip vao tram chuyén mach tai end office thudng dung 1a goi s (dialing).

Trude day dung dang pulse, hién nay dung tone (DTMF: Dual tone muti frequency)

1477 Hz

DEF
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Hinh 14.15
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Trong phuong phap touch — tone thi thay vi goi tin hiéu sb, user goi mot bét tin hiéu
analog, goi 1a dual tone. Tan sb ciia cac tin hiéu dugc goi di thi tiy thude vao hang va cot cua
phim nhan, thi du tronghinh trén khi ta nhdn phim s6 8 thi hai tan s 852 va 1336 Hz duoc goi
di dén end office..

CHUYEN MACH GOI ( PACKET SWITCHING)

Chuyén mach dugc dung trong thong tin thoai. Thi du trong dién thoai, khi da thiét lap
dugc mach xong, thi duoc két ndi trong thoi gian néi chuyén. Chuyén mach tao ra két nbi tam
(dialed) hay thudng truc (leased) cho dudng truyén tuy theo dang thong tin truyén.

Chuyén mach thi lai khong thich hop cho truyén dit lidu hay cac thong tin khong phai 1a
thoai, trong d6 ton tai nhiéu khoang tréng (idle gap), cho nén khi ding chuyén mach cho
truyén so lidu thi thuong cac kénh ranh va tré thanh lang phi.

Yéu diém thir hai cta chuyén mach khi truyén dit liéu 1a tc do truyén. Khi két ndi giita
hai thiét bi thi xem nhu chi c6 mot duong ndi nén chi téng tai mot tde do truyén cho ca hai
thiét bi. Piéu nay lam giam di tinh mém d&o va loi ich cta két nbi chuyén mach trong mang
v6i nhiéu két ndi cia thiét bi so.

Thir ba, chuyén mach thi khéng c6 tinh mém d&o. Mot khi thiét 1ap xong két ndi, thi
mach nay phu trach toan phan cta qua trinh truyén dan cho du diéu nay cohiéu qua hay
khong.

Cubi cung, thi mach chuyén xem tit ca truyén din 13 nhu nhau. Méi yéu cau chi duoc
thoa man khi c6 két noi. & hung trong truyén so liéu thi thuong ta muodn c6 tinh wu tién; tuc la
thi du x c6 thé truyén bat ctr lic nao ranh nhung z thi phai dugc truyén di ngay, khong chdm
tré.

Mot phuong an tét hon 1a dung chuyénmach goi (packet switching), hay mang chuyén
g6i (packet-switched network), trong d6 dit liéu dugc truyén trong cac don vi roi rac c6 do dai
ngan khac nhau va dugc goi 1a goi. Chiéu dai t6i da ctia mdi goi 1a do mang qui dinh.Cac
truyén din dai c6 thé duoc chia thanh nhiéu goi. Mbi gbi khong chi chira dir liéu nhung con
¢6 header cing vé6i cac thong tin diéu khién (thi du nhu ma wu tién, va dia chi ngudn, dia chi
dich. Céac goi dugc chuyén trong mang tur nut dén nut. Tai mdi nit, g61 dugce luu trir tam thoi
r0i dwoc din duong di tiy theo thong tin trén header.

C6 hai dang chuyén mach goi: datagram va mach ao (virtual circuit)

Packet switching I

| Datagram approach I

Virtual circuit approach

SvC PVC

Hinh 14.16
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Phwong phap Datagram

Trong phwong phap nay, mdi goi dugc xir Iy doc lap. 4 gay ca khi mot goi 1a mot phan
ctia cudc truyén nhiéu goi di nita thi mang ( va cac chirc ning 16p mang) déu xur Iy chiing nhu
la don 1€. Phuong phéap nay dugc goi 1a datagram.

Hinh duéi day cho thay hudéng data gram c6 thé ding dé chuyén giao 4 goi tir tram A
dén tram X. trong thi du nay, tit ca bén goi (hay datagram) déu thudc vé ciing mot ban tin
nhung c6 thé di dén dich bang nhiéu dudng dan khac nhau.

& = R

BEOOER|
<

Hinh 14.17

Tuy nhién phuong phap nay c6 thé lam cho cac gbi dén dich khong theo thir tw, didu
nay yéu cau lop van chuyén trong hau hét cac giao thirc dé sap xep lai trude khi di dén cang

dich.

Hinh 14.18

Két nbi lién két mdi cap cta nat c¢6 thé gdm nhidu kénh. Mdi kénh nay lai c6 thé mang
datagram tir mot hay nhiéu ngudn khac nhau. Phuong phap da hop c6 thé dung 1a TDM hay
FDM. Xem hinh bén trén, cac thiét bi A va B gbi datagram dén cac tiét bj X va Y. Mot s6
duong co thé chi ding mot kénh trong khi duong khac thi dung nhiéu kénh. Ta thiy 1a két nbi
bén dudi cing mang hai géi tir hai ngudn trong cting mot chiéu. Két nbi bén phai, thi mang
datagram theo hai chiéu.
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Virtual Circuit Approach

Trong hudng nay thi quan hé giira tat ca cac goi phu thudc vao ban tin hay session dugc
dy phong. Mot dudng duy nhat dugc chon giita may phat va mdy thu tai ddu mdi session. Khi
dir liéu dugce gdéi di, tat ca cac goi dugc truyen lan lugt theo dudong di chuyén nay.

a gay nay, truyén qua mach ao duoc thiét l1ap thanh hai format: chuyén mach 4o (SVC:
switched virtual circuit) va mach thuong truc 4o (PVC: permanent virtual circuit)

SVC:

Mach 4o dang nay tuong tng voi duong day dial-up trong mang di¢n thoai. Trong
phuong phap nay thi mot mach ao dugc tao ra khi can va chi ton tai trong thdi gian c6 con
trao ddi. Thi du tram A mudn gdi 4 goi dén tram X. Pau tién, A yéu cau thiét lap két ndi véi
X. Khi da két ndi xong, thi 1an luot chuyén cac goi theo thtr tu. Khi goi cuodi ciing da dugc
nhén va néu can thiét thi khi xac nhan xong, thi két ndi duge g& bo va mach do khong tdn tai
nita (xem hinh bén duéi). Chi c6 mot duong ton tai trong thoi gian truyén, cho da mang c6 thé
thiét 1ap va sit dung mot con dudng khac khi c6 sur ¢d hay nghén mach.

c. Connection release

Hinh 14.19

M&i khi tram A can thong tin véi X thi mot con duong méi duge mé ra. Pudng nay co
thé giong nhau trong nhiéu lan thong tin nhung cling c6 thé khic nhau tuy diéu kién cua
mang.

PVC: Thi tuong tng v6i duong thué (leased line) trong chuyén mach. Trong phuong
phap nay, ciing c6 mach 4o dwoc cung cp giira hai user mot cach lién tuc. Mach dugc ding
cho céc user dic thu, va ngoai ra thi cac user khac khong duoc dung dudong nay, va do dugc
két ndi thuong truc nén khong can cac budc thiét 1ap va két thic két ndi. Trong khi hai user
SVC c6 thé c¢6 cac duong dan khac nhau khi c6 yéu cau két ndi, con hai user PVC thi luén
chi dung mot duong (xem hinh bén duéi).
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Permanent connection for the duration of the lease

Hinh 14.20

Keét noi mach chuyén va két noi mach do: Tuy c6 vé giong nhau, nhung gitra mach
chuyén va mach 4o c6 nhi€u diém khac nhau nhu sau:

Path versus route

Két ndi mach chuyén tao ra path giira hai diém. Puong din vat 1y nay dugc tao ra bang
cach thiét 1ap chuyén mach trong thoi gian goi (dial- -up. line) hay thué (leased line). Mach o
thi tao ra route gitta hai diém. Bleu nay c6 nghia 1a moi switch tao ra mot entry trong bang
routing trong thoi gian ton tai két ndi session (SVC) hay trong thoi gian thué (PVC). Khi nao
siwtch nhan dugc goi thude két ndi o, thi né kiém tra bang tim cot entry tuong tmg va route
g6i ndy xuat theo giao dién (xem hinh bén dudi).

All switches are closed in such a way to
create a path between A and B

a. Circuit-switched connection

All switches create an entry in such a way to
create a route for this connection

b. Virtual circuit connection

Hinh 14.21
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Dedicate (chi dinh) versus sharing (chia s€)

Trong két ni mach chuyén, két nbi nay tao ra duong dan (dedicated); cac két nbi khac
khong thé dung duong nay. Trong két ndi mach 4o, két noi tao ra route c6 thé duoc chia sé
(sharing) bdi cac két noi khac (xem hinh v€ minh hoa).

All switches are closed in such a way to
create a path between A and B

a. Circuit-switched connection

Hinh 14.22

| Part of the path is shared

b. Virtual circuit connection

Hinh 14.23

CHUYEN BAN TIN (MESSAGE SWITCHING)

Chuyén mach ban tin ndi tiéng véi thuat ngir mo ta lwu trir va chuyén. Trong co ché
nay, mot nut (thuong la mot may tinh dac biét cung mdt s6 dia) nhan ban tin, luu trlr cho dén
khi duong dan thich hgp dugc trong, roi chuyén ban tin di.

Luu trit va chuyén tiép duoc xem 1a k¥ thuat chuyén mach do khong ton tai két ndi truc
tlep giltta mdy phat va may thu trong qué trinh truyén. Mot ban tin duge chuyén di dén nut
nam doc theo dudng di roi chuyén duong di doc theo nut khac cho dén néi nhan.

Chu ¥ 1a trong chuyén mach ban tin, ban tin dugc luu trit va chuyén tiép tir bo luu trix

thir cap (dia), trong khi trong chuyén mach géi thi goi duoc luu trit va chuyén tiép dén bo luu
trr so cap (RAM).

Bién dich: a guyén Viét Hung Trang 370



Bai giang: Truyén sb liéu Chuong 14: Switching

Store and

Store and
forward

Hinh 14.24

Chuyén mach ban tin rat thong dung trong nhitng nam 1960 va 1970. Muc tiéu dau tién
1a cung cip dich vu chit lwong cao (delayed delivery, broacast) dung cho céc linh kién khong
thong minh. Cac linh kién ndy ngay cang duoc thay thé, nen dang chuyén mach nay da dan
bién mét (virtually). Pong thoi, thoi gian tré ciing nhu yeu cAu méi trudng luu trit 16n tai mdi
nut, 1am cho phuong phap nay ngay cang khong thyc té trong thong tin tryc tiép.
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0 o b oo g o o osoog g o b oo o000 U LD O O

TU KHOA VA CAC Y NIEM

Blocking

Circuit switching

Crossbar switch ~ Crosspoint

Datagram

Datagram approach to packet switching
Local loop

Message switching

Multistage switching

Packet

Packet-switchied network Packet switching
Path

Permanent virtua; circuit (PVC)

Point to point connection

Public Switched Telephone 4 etwork (PTS4 )
Route

Space-division switching

Store and forward

Switch

Switched Virtual Circuit (SVC)

TDM bus

Time-division switching

Time-slot Interchange (TSI)

Toch-tone dialing

Virtual Circuit

Virtual circuit approach to packet switching
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X/
L X4

TOM TAT

Chuyén mach 1a phuong phap trong d6 nhiéu thiét bi thong tin dugc ndi véi nhau mot
cach hiéu qua

Chuyén mach 1a mot phan cing trung gian hay phan mém nham két ndi tam thoi cac
thiét bi vo1 nhau

C6 ba phuong phéap chuyén mach co ban: chuyén mach, chuyén goéi va chuyén ban tin.
Trong mach chuyén, cac gbi tir mot thiét bi don di chuyén theo két ndi dugc chi dinh
de di dén dich. Co hai phuong phap la: chia theo khong gian va/hay phuong phép chia
theo thoi gian.

Trong chuyén mach theo khong gian, thi duong dan tir thiét bi nay sang thiét bi khac
duoc chia ra theo khong gian vdi cac duong dan khac.

Crossbar 1a chyyén mach theo khong gian thong dung nhat, nham két ndi n ngd vao
v&1 m ngd ra dé tao n X m crosspoint

Chuyén mach nhiéu tang c6 thé giam duoc sd crosspoint can c6, nhung c6 thé tao ta
blocking.

Blocking xuét hién khi cac ngd vao khong c6 duong di dén ngd ra.

Trong chuyén mach theo thoi gian, cac ngd vao dugce chia theo thoi gian, dung TDM.
Mot don vi dieéu khién goi cac ngd vao dén cac ngod ra dung.

Phuong phap TSI (time-slot interchange) va bus TDM la hai phuong phap thuong
dung trong chuyén mach theo thoi gian.

C6 thé két hop hai phuong phap chuyén mach theo thoi gian va chuyén mach theo
khong gian.

Chuyén géi thi thuong hiéu qua hon chuyén mach trong cic thong tin khong thoai

C6 hai hudng chuyén géi: hudng datagram va mach ao

Trong huéng datagram, moi goi (duoc goi 1a datagram) duogc xir Iy doc 1ap so voi cac
261 khac.

Trong hudng mach 4o, tat ca cac goi ban tin hay session di theo dung mét con dudng.
Phuong phap chuyén mach ao dugc thi€t 1ap dudi hai dang: SVC: (switched virtual
circuit) mach chuyén 4o va mach thuong truc 4o (PVC: permanent virtual circuit).
Trong chuyén ban tin (con duoc goi 13 phuwong phéap luu trir va chuyén di tiép), ti mot
nat nhan ban tin, luu trit, va géi di.

Trong mach chuxén. nhiéu segment khic nhau ctia ban tin di theo dedicated path,
trong hudng chuyén goi do thi cac segment di theo route dugc tao ra, két ndi nay duoc
chia s& voi cac két noi khac.
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BAI LUYEN TAP

* Cau héi on tap

Cho biét phuong phap nao hiéu qua hon mach chuyén hay mach a0? tai sao?
Théo luan vé ¥ niém chuyén mach trong van dé két ndi thiét bi.

Ba phuong phap chuyén mach 1a gi?

Hai phuong phap ding trong mach chuyén 1a gi?

Crosspoint 14 gi trong ¥ niém vé crossbar?

Yéu t6 gii han ctia chuyén mach crossbar?

Blocking anh huong nhu thé nao dén chuyén mach crossbar?

Blocking anh huong nhu thé nao dén chuyén mach nhiéu ting?

A A A I

So sanh co ché ciia chuyén mach khong gian va chuyén mach thoi gian?

—_
=]

. Cho biét hai congnghé ding trong chuyén machthoi gian?
. So sanh gitra TSI va bus TDM?
. Cho biét chirc ning ciia b diéu khién trong TSI va va bus TDM?

—_ = =
W N =

. Cho biét vu diém ctia chuyén mach khong gian so véi chuyén mach thoi gian?

_
N

. Cho biét rru diém cta chuyén mach thoi gian so voi chuyén mach khong gian?

. Liét ké 5 dang office ciia PST4 ?

—_ =
AN O

. Tai sao phuong phap mach chuyén khong hiéu qua trong céc truyén dan khong thoai?

—_
3

. Cho biét khac biét co ban giita chuyén mach va chuyén g6i?

—_
o0

. Cho biét hai phuong phap chuyén géi?

—_
Ne)

. M6t ban tin duoc chia ra thanh 3 phan. Cho biét ban tin nay duoc truyén nhu thé nio trong
huong datagram cua chuyén goi?

[\
S

. Mot ban tin duoc chia ra thanh 3 phan. Cho biét ban tin nay dugc truyén nhu thé nao trong
hudng chuyén dung mach 4o thuong truc?

21. Mbt ban tin dugc chia ra thanh 3 phan. Cho biét ban tin nay duoc truyén nhu thé nao trong
hudng chuyén dung chuyén mach ao?

22. Cho biét phuong phap khac thay cho chuyén go6i?

* Cau héi tric nghiém
23. Cho biét dang chuyén mach dung toan dung lugng cta két ndi dedicated:
a. chuyén mach
b. chuyén gbi datagram
c. chuyén goi mach o
d. chuyén ban tin

24. Thiét bi tao két ndi n ngd vao v6i m ngd ra la:
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a. crosspoint

b. crossbar
c. modem
d. RAM

25. Cho biét dang chuyén mach trong d6 tat ca datagram cua ban tin di theo ciing mot kénh
cua duong dan:

a.  a.chuyén mach
b. chuyén goi datagram
c. chuyén goi mach ao
d. chuyén ban tin
26. C6 bao nhiéu crosspoint cin ¢ trong trudng hop mot tang véi 40 ngd vao va 50 ngd ra:
a. 40

b. 50
c. 90
d. 2000

27. Mot crossbar c6 1.000 crosspoint, cho biét xac sudt thoi gian sir dung 1a:

a. 100

b. 250
c. 500
d. 1000

28. Pé diéu khién th tu giao nhan cac gia trj slot dugc luu trit trong RAM cua TSI, ta dung:
a. crossbar
b. crosspoint
c. don vi diéu khién
d. b thu/phat

29. Khi ding phuong phép chuyén mach nao thi thoi gian truyén dit liéu bu tré do yéu t6 luu
trlr va truy xuat dir liéu cia RAM

a. chia theo khong gian
b. chia theo thoi gian

c. ao

d. goi

30. Trong phuong phap nao thi moi gobi cua ban tin khong phai di theo cuing mot duong tir
may phat dén may thu

a. chuyén mach
b. chuyén ban tin

c. chuyén géi theo hudng a0
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d. chuyén goi dung datagram

31. Trong phuong phap nao thi mdi goi cua ban tin phai di theo cing mot dudng tir may phat
dén may thu

a. a.chuyén mach

b. chuyén ban tin

c. chuyén géi theo hudng 4o

d. chuyén goi dung datagram
32. Mach chuyén 4o tao ra:

a. thiét lap két ndi

b. truyén dit liéu

c. nha két ndi

d. tit ca cac phuong phap trén
33. Mach 4o thuong truc tao ra

a. thiét 1ap két ndi

b. truyén di liéu

c. nha két ndi

d. tat ca cac phuong phap trén
34. Phuong phap nao thi t6 hop cac chuyén mach crossbar thanh nhiéu tang

chuyén mach nhiéu tang

a
b. crosspoint

c. chuyén géi
d. TSI
35. Phuong phap nao duéi day 1a chuyén mach theo thoi gian:
a. TSI
b. Bus TDM
c. Crosspoint
d. avab
36. Trong chuyén mach theo thdi gian thi viéc luu trit g6i vao trong RAM duogc didu khién
bai:
a. bus TDM

b. crosspoint
c. crossbar
d. don vi diéu khién
37. Mang PST4 la dang mach gi:
a. chuyén géi

b. chuyén mach
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c. chuyén ban tin

d. cac cau trén déu sai
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BAI TAP
38. Can bao nhiéu crosspoint khi crossbar két néi 1000 may dién thoai trong mot thanh ph
nho?

39. Trong hinh duéi ddy, tim s6 crosspoint can c6?

X

Stage 2

olail'al's
olall al's

Stage 1 Stage 3

Hinh 14.25

40. Trong hinh trén, tim s6 crosspoint can c6 khi dung mét chuyén mach crossbar?

41. Ttr bai tap 39 va 40, cho biét hiéu qua di cai thién dugc khi ta ding 3 ting thay vi 1a mot?

42. Trong hinh v& trén, cho biét t6i da bao nhiéu user c6 thé dugc két ndi cung lac tai ngd
vao?

43. Trong hinh v& trén, ta c6 thé giam bot tinh trang blocking bang cach méc thém ting nira
duoc khong?

44. Trong hinh v& duéi ddy, cho biét dang nao c6 hiéu qua hon dé giai quyét blocking? ching
minh ?

oA
A

al'al's ilailail's

ol ol ol RESFE

eSSl | S6/8e/8¢

o0 10 2 || [
FREERE s

Hinh 14.26
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45. Cho biét cong thire dé tim trong cuyén mach crossbar 3 tang, s crosspoint (n) theo s6 duong
vao/ra (2 ), va sO chuyén mach tai tang mot va ba (K) va chuyén mach tang hai (L)?

46. Trong hinh sau, dén duong ra la gi néu cac duong vao nhan “A”, “B”, “C” va “D”?

Control unit
1 ——» 3
2 ——» 4
33— 1
4 ————» 2
1 1
2 2
3 3
4 4
Bus
Hinh 14.27

47. Thiét ké mot folded TDM bus?

48. Thiét ké chuyén mach TSSST c6 48 ngd vao va 48 ngd ra. By da hop vao 1a 4 x 1; bd da
hopngdralal x4.

49. Thiét ké chqyén mach STS v6i 10 ngd vao va 10 ngd ra. Chuyén mach ting thi nhit 1a 5
x 2 va chuyén mach tang cudi la 2 x 5.

50. Cho biét chudi tin hi¢u tan s6 khi user dung cc phim touch tone dé goi 864-8902?

51. Pién vao bang dudi day dé so sanh mang chuyén mach va mang chuyén goi

Issue Circuit-Switched Packet-Switched

Dedicated path

Store and forward

a eed for connection establishment

Routing table

Delay

52. Pién vao bang dudi day dé so sanh hudng datagram va huéng mach 4o trong mang
chuyén goi

Issue Datagram Virtual Circuit

All packets follow the same route

Table lookup

Connection establishment

Packet may arrive out of order
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53. Pién vao bang dudi day dé so sanh PVC va SVC

Issue PVC SvcC
Connection and disconnection
Payment
Table lookup
Duration of an entry in a table
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