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1 ) Chuyén mach

- Chuyén mach 1a mot qua trinh thwe hién dau ndi
va chuyén théng tin cho nguwdi str dung théng
qua ha tang mang vién thong.

- Cdng nghé chuyén mach l1a mét cdng nghé maoi
giup lam giam bdt lwu thong trén mang va lam
gia tang bang thong.

- Theo khia canh théng thuwdng khai niém chuyén
mach gan lién v&i mang va Iop lién két div liéu
trong mé hinh OSI cla td chirc tiéu chuan qudc
té 1S0.



- Céc thiét bi chuyén mach dugc st dung dé két nbi
nhiéu thiét bi trén cung mot mang luwo1 bén trong mot
mot toa nha hoac khuodn vién.

- Vi du nhu: mot thiét bi chuyén mach c6 thé két ndi cac
may tinh, may in va may chu cua ban, tao thanh mot
mang cua cac tai nguyén dung chung.

- Thiét bj chuyén mach cé thé dong vai tro cua mot bo
diéu khién, cho phép cac thiét bi khac nhau chia sé
thong tin vo1 nhau. Thong qua chia s¢ thong tin va
phan bo tai nguyén, cac thiét bi chuyen mach giup ban
tiét kiém chi phi va nang cao ning suat.



Thiét bi chuyén mach Switch
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e Switch (tiéng Anh), hay con goi 1a thiét bi chuyén mach, 1a mot
thiét bi dung dé két nbi cac doan mang v4&1 nhau theo mo hinh
mang hinh sao (star). Switch dong vai tro 13 thiét bi trung tam, tat
Ca cac may tinh déu dugc ndi vé day.

Switch két noi cac phan doan mang va xac dinh duoc phan doan
ma goi dir lidu can duoc giri tdi va lam giam bét luu thong trén
mang. Switch co tbc d6 nhanh va ¢ hd tro cac chire nang mai
.Switch duoc coi 1a thiét bi hoat dong & murc 2 cua mo hinh OSI



Layer 2 LAN Switch

Layer 2
MAC Addresses

SA | DA

» Chuyén mach cho phép khéi tao két ndi trwdc khi truyen
va hay bd két ndi sau khi hoan thanh viéc truyén.
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2)Mang di¢n thoai cong cong

Public Switch Telephone Network (PSTN)

Mang dién thoaicong cdng

Local Exchar{ge

Mang cung cép dich vu dién thoai trén toan cau.

Dung modem tuong tu loai truyén khong dong bo hay truyén
déng b0, dé két ndi thiét bi mang vao mang dién thoai cong
cong.

Thinh thoang, can truyén dir liéu véi dung luong thép thi co
thé sir dung cac modem bat dong bo va duong day dién thoai.



PSTN cung cap két ndi theo nhu cau, dung lwong thap,
thdng qua cac chuyén mach danh riéng.

Hé thong nay truyén tai cac cudc goi dién thoai bang tin
hiéu analog bang cap dong xoan t nha va van phong
dén tong dai, thwdng dwoc goi la local loop (vong 18p cuc
bo).

Khi goi tin hiéu trong local loop la tin hiéu dién lién tuc
bién thién dé thé hién am thoai .Dwéng day nay khdng
thich hop dé truyén di liéu, do d6 mot modem dwoc st
dung dé dbi tin hiéu sang dang cé thé truyén trén local
loop.

Bang thdng trén cac két ndi nay 1a gidi han, khodng
33kb/s 1a toi da. Toc dd co thé I1én t&i khoang 56kb/s néu
két noi t&i mot két ndi digital.



Uu diém:
»>Pon gian
»San sang
»Chi phi

Khuyét diém:
. Téc do thap
»>Thoi gian thiét 1ap két ndi twong ddi lau
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3) Buong thué riéng

DPbuwdng thué riéng
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> La dich vu duong truyén Internet c6 cong két ndi quoc té riéng biét danh
cho céac vin phong, cong ty co yéu cau cao vé chat luong dich vu.

> Khac véi két ndi Internet thong thuong, duong truyén kénh thué riéng cé
thé cung cap moi toc do tir 256Kbps dén hang chuc Gbps véi cam két tot
nhét vé do 6n dinh va toc d6 két noi.
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Leased-line point-to-point (Bwong thue
riéng diém noi diém)

- Lién ket diém noi diem cho phép thiét 1ap thong tin mang
dién rong cho cac thué bao théng qua nha cung cap dich
VU.

- Két ndi diém ndi diém nay thwong duoc thué tir cac nha
cung cap nén goi la dwong thué rieng. Nha cung cap
danh riéng mot bang thong c¢6 dinh cho thué bao.

- NOi chung phwong phap nay co chi phi cao theo bang
théng va khoang cach gilra cac thué bao.



Mo hinh Két no1 Piém — Diém

- M5 hinh két noi diém — diém c6 thé két noi hai dia diém céach xa
nhau dé tao ra két ndi vo tuyén cho phép nhitng doanh nghiép
16n chia s¢ dir 1i€u va irng dung gitra tru s¢ va chi nhanh/ van
phong do diéu kién dia hinh khong cho phép tao ra két ndi mang
coO day.



4)Bang thong ket no1 mang di€n rong
- Bang thong dé chi toc do di liéu truyén trén dwdng truyén.
- Cé hai phan biét gitra hé Bac My va Au Chau.
- Tai Bac My, bang thong thwong duwoc tinh theo DSO,
DS1....V&itoc dd6 co so la DSO = 64Kbps.

- Tal chau Ay bang thong thwong dworc tinh theo E1,
E2....V&itdc db co so la E1 = 2.048Mbps.

Béc My Chau Au
Tinhiéu |Técddbit |Sdkénh |Tinhiéu | Tboc dd bit | Sd kénh
DS-0 64Kbps 1 DS-0 El 2.048Mbps |1 E1
DS-1 1.544Mbps | 24 DS-0 | E2 8.450Mbps |4 E1
DS-2 6.312Mbps |96 DS-0 | E3 34Mbps 16 E1
DS-3 44.7Mbps |28DS-1 |E4 144Mbps | 64 E1
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5) Cau hinh cong Serial

- C6 hai loai thiét bj lién lac qua mdt interface serial 1a DTE va
DCE .
- DCE cung cap mdt két ndi vat Iy t¢i mang va chuyén lwu
lwong.
- DTE két ndi véi mot mang théng qua thiét bi DCE

- Mot thiét bi DTE dwoc ndi vé’i‘thié’g bi DCE trong mang.
Mot ’Ehiét bl DTE thwong c6 dau ndi dau ndi male, thiét bi DCE
cO dau ndi female.

- Dung DCE thi phai cap xung cho né.



- Két ndi cac router v&i cac Modem thi chung ta c6 thé xac
dinh dé dang cac router la dau cam DTE con cac modem
la dau cam DCE .

- Nhwng khi ndi 2 router vé&i nhau ching ta phai cho 1
router gia lap lam modem .Khi d6 chung ta phai dat xung
clock rate cho no .

Ban c6 thé nhan biét dau 1a DTE , dau la DCE khi ta cau
hinh router :

Router# show interface serial(...) hoac #show run

N6 sé bao cho ban biét router nao la DTE , dau la DCE.



Cau hinh cdodng Serial
FouterxXiconfigure terymamal
Enter global Router™ {configk#
= iF . F Fouter {configrrHinterface sexrial D70 70
pecity nterface. Router™ {config—if ) H#
=et clock rate Houter {config—afidclock rate 2000
o Poubterx {confiog—irfi#
Fouterx CconFfig—irFf))i##Erandmrddt-inh 64
==t bandwidth BFouter {config—aEf)#Hexit
Houtexrs {Cconfiogldexait

e Chung ta cling nén cau hinh bang théng cho cac cong giao tiép dé
duoc sir dung trong cac giao thirc dinh tuyén hodc RSVP. Bing
thong mic dinh trong cong serial 1a T1. Bang thong nay khong anh
hudng dén bang thong thuc su cua két noi.



Lénh show controller

RouterX#show controller serial 0/0/0
HD unit 0, idb = 0x121C04, driver structure at 0x127078
buffer size 1524 HD unit 0, V.35 DTE cable

Xem kiéu cong serial

Xem thong tin vé cong vat ly Thu:ong duoc s dung dé
xem kiém cap két ndi vao cong giao tlep
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Xem xét két n6i diém nbi diém
- Thuan lo1:
»Pon gian

»Chat luong

»San sang

- Khuyét diém:
»(14 cao
»@G101 han su linh hoat



5) Giao thirc HDLC va Cisco HDLC SCHDLC)

HDLC va Cisco HDLC

DSU/CSU DSU/CSU
* —
@7 '_ B '_e
< >
HDLC

HDLC

Flag Address Control Data FCS Flag
Cisco HDLC

Flag Address  Control Proprietary Data FCS Flag

8

FCS = Frame Check Sequence




- Giao thirc HDLC( High Data Link Control) la giao thirc lién
két di¥ liéu mirc cao, thudc tang 2 —tang lién két div liéu-
trong mé hinh tham chiéu OSI.

Giao thirc HDLC |4 mét giao thtrc chuan hoda qubc té
dung cho ca lién két diém- ndi- diém va da diém.

+ N6 ho trg hoat dong & ché do trong subt, va cho phép
truyén theo 2 hwdng va ngay nay dwgc dung mot cach
rong rai trong cac mang da diém va trong cac mang may
tinh.

- HDLC c6 thé khong twong thich gitra cac thiét bi cua
cac nha san xuat khac nhau.



- Bic diém chung cua giao thirc HDLC la:
— Hoat dong & ché do full-duplex.
— Lién két diém-noi-diém hoac da diém.
— Truyén dan dong bo.
— Piéu khién 18i “Continuous RQ”.

¢) Cau hinh mang dung HDLC
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Uu diém :

~ Khong phu thuéc ma diéu khién

_ Kha nang thich tng
_ Hiéu qua cao

_ Do tin cay cao
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Cau hinh dong géi HDLC

RouterX(config-if)# encapsulation hdlc

Cho phép dong go1 HDLC
Pay 1a kiéu dong goi mic dinh trong cic cong serial




- Cisco HDLC (con duoc goi la cHDLC) la mét mo réng
cua High Data Link Control (HDLC) giao thirc mang duoc
tao ra b&i Cisco.

» Cisco HDLC khéng dinh nghia co ché dap tra theo kiéu
clra sb trwot va diéu khién dong, chi hé tro diém nodi diém.

- Ngoai ra,Cisco HDLC bd sung mot trwérng mé rong, cho
phép ho tro nhiéu giao thirc I&¢p mang.

- Cisco HDLC la mét giao thirc diém ndi diém co thé s
dung trong duwong thue rieng gilra hai Cisco router.bé ’
théng tin v&i thiét bi caa hang khac, nén dung PPP thi tot
hon.
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6) Giao thirc PPP(Point-to-Point Protocol)

PPP

WAN

PPP




- Trong mang may tinh, Point-toPointProtocol (hoac PPP) 1a mot
giao thirc lién két dir liéu. La mot giao thic dong goi ban dau dé
mang go6i IP trén két n6i diém ndi diém.Thuong duogc dung dé thiét
1ap mot két noi truc tiép gitra 2 nit mang.

- PPP ciing thiét 1ap mot chuan dé gan va quan 1y IP dija chi, dong
g6i dong bé hodc bat dong bo, ghép kénh nhiéu giao thire 16p
mang, cau hinh duong lién két, kiém tra chat luong duong lién két,
phat hién 161, thoa thuan cac tuy chon nhu kha ning théa thuan dia
chi 16p mang va co ché nén.



PPP c6 hai thanh phan:

- Link Control Protocol (LCP): thiét 1ap, tao cau hinh,
diéu chinh ciu hinh, va huy bo mot 1ién két, kiém tra
két noi dit liéu.

- Network Control Protocol (NCP): lam nhiém vu
thiét 1ap, diéu chinh cau hinh va hiy bo viéc truyén di
l1€u cua cac giao thure cua 1op network khac nhau.

- Ca LCP va NCP déu hoat dong ¢ 16p 2



Tédng quan vé PPP

DsuCsu

= PPPF cd théd mang gdi cla nhiéu giaothdrc mang sir dung MRNCFP
= PPF kiém soat wva thiét lap cac toy chon trén lién két qua LCP

Chiing ta ¢ thé cau hinh PPP trong cac kiéu két noi
vat 1y sau:

» Asynchronous serial

» Synchronous serial

» High-Speed Serial Interface (HSSI)
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Cau hinh déng goi PPP

RouterX(config-if)# encapsulation ppp

Cho phép dong go1 PPP



Cau hinh vi duPPP

Left
Router

Right
Router %

— 2

hostname left
!

int serial O
ip address 10.0.1.1 255.255.255.0
encapsulation ppp

hostname right
!

int serial O
ip address 10.0.1.2 255.255.255.0
encapsulation ppp

14-16




Kiém tra cau hinh serial

RouterX# show interface s0/0/0
Serial0/0/0 is up, line protocol is up
Hardware is HD64570
Internet address is 10.140.1.2/24
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation PPP, loopback not set, keepalive set (10 sec)
LCP Open
Open: IPCP, CDPCP
Last input 00:00:05, output 00:00:05, output hang never
Last clearing of "show interface" counters never
Queueing strategy: fifo
Output queue 0/40, O drops; input queue 0/75, 0 drops
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
38021 packets input, 5656110 bytes, 0 no buffer
Received 23488 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
38097 packets output, 2135697 bytes, 0 underruns
0 output errors, 0 collisions, 6045 interface resets
0 output buffer failures, 0 output buffers swapped out
482 carrier transitions
DCD=up DSR=up DTR=up RTS=up CTS=up

14-17




Kiém tra déng goi HDLC va PPP

BouterXH shotwr interfare =07070
Serial 0f0f0 iz up, lime protocol iz up

Hardemre is HDeLHT0

Internet addvress is 101401 _ 2724

MTU 1500 byte=s, B 1544 EKbhit, DLY 20000 uw=sec, rely 2557255, load 17255
Encapsul ation PPP,. loopback mot et | keepalive zet (10 =ec)

LCPF Dpen

Open: IPCP,. CDPCP

Last imput 00:00:05, ocoutput 00:00:05, oultput hang mewver
Last clearimg of "show inter face" counters newver
Quewsimng strateqy: B fo

Output gqueue 0/340, 0 drops; input gqueue 015, 0 drops

5 minute input rate 0 bitzfzsec,. 0 packetsfzec
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/) Frame Relay

Frame Relay

DCE or
Frame
Relay Switch

CSU/DSU

<

>

Frame Relay works here.




- Frame Relay 1a mot dich vu truyén s6 liéu mang dién
rong dua trén cong nghé chuyén mach goi duoc phat
trién pho bien do hiéu qua vé chi phi va thay thé cac k¥
thuat trude day 1a X.25 va duong thué riéng.

- Frame Relay cung cap cac dich vu mach ao vinh
viéen (PVC) va mach ao chuyén mach (SVC) trén cac
két ndi chia s& biang thong mang ca thoai va dit liéu.
Toc do ndi chung 1én dén 4Mbps, mot so nha cung cap
con cho toc do cao hon. Ngoai ra Frame Relay phai don
gian hon lam viéc & 16p lién ket dit liéu, thay vi & 16p
mang.



- Frame Relay khong c6 co ché kiém tra 16i va diéu khién
dong. Viéc su ly don gian hoa o dau khung cho phép giam
thoi gian tré va tranh khung bi tao lai & cac chuyén mach
trung gian.

- Pa s6 cac két noi Frame Relay 1a PVC. Két ndi t6i cac
thue bao t nha cung cap thlrong la duong thué rleng, tuy

vay két noi qua duong dién thoai ciing dugc sur dung
qua ISDN hoac xDSL.

- Frame Relay ly tuong cho két n61 cac mang cuc bo doanh
nghlep vO1 nhau bo1 vi cac router trong mang cuc b0
chi can mot cong serial ngay khi cO nhiéu mach 4o ton
tai. Danh rleng tir canh ctia nha cung cap tdi thué bao cho
phép mot két ndi hiéu qua vé chi phi.
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Thiét bi va mach 4o Frame Relaz

Thiét bi va mach ao Frame Relay

* Frame Relay hoat ddng trén cac mach ao trén do cac
két no1 logic dugc tao va cho phép thong tin gitra
hai thiét b1 dau xa vd1 nhau.



> Mach a0 1a mot duong truyén thong song hudng tir mot thiét
bi DTE nay dén mot thiét bi DTE khac. DLCI (data-link
connection identifier) trong trudng dia chi ctia dau khung
Frame Relay dung dé dinh danh mach 4o nay. Gia tri DLCI
nay duoc st dung chi cho router noi né dugc cau hinh.

> Mach 40 c6 thé bang qua nhiéu thiét bi trung gian DCE trong
mang. Nhi€u mach do c6 thé ghép kénh vao trong mot duong
vat 1y t61 thué bao.
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8) ATM va Cell Switching

ATM va Cell Switching

ATM Switch ATM Switch

[a]l4][2][1][4]l3][z][1][4]l3]

« ATM la mdt cong nghé kiéu chuyén goi té bao ma cho phép
truyén thoai, hinh anh va dit liéu qua mang riéng hoac mang
cong cong.

 ATM duoc st dung chinh trong xuong song mang doanh nghiép
hoac trén mang di¢én rong.



- ATM c6 toc d6 1én trén 155Mbps. Vé so d6 hinh hoc,
ATM kh()ng khac so vo1 cac cong ngh¢ dung chung khac
nhuX.25 va Frame Relay. ATM dua trén kién trac khung
nho nhu té bao. Té bao ATM c6 kich thudc 53 bytes bao
gom Sbytes dau khung va 48 bytes dir li¢u. Kich thuoc
nhd va co dinh thich hop cho truyén thoai va hinh anh
dong bdi cac dir liéu nay nhay cam vdi su tré.

» Kich thude 53 bytes la it hi€u qua hon Frame Relay va
X.25. hon nita ATM c6 5 bytes thém vao lam dau
khung,khl mang cac goi 1op mang thurc chat cac byte thém
vao con 16n hon vi phan dit liéu 48 bytes sé khong phu
hop vo1 kich thudce goi (64 bytes) Do d6 ATM can nhi€u
hon 20% bang thong so vo1 Frame Relay khi mang cung
mot sO luong dir liéu.



- Giong nhuFrame Relay, ATM str dung cac mach o va
c6 thé 1a PVC hoic SVC. Trong dau té bao, chira
mot truong goi1 la VPI/VCI (virtual path
1dentifier/virtual channel identiﬁer)dé xac dinh mach
40 nao ma té bao st dung. O 16p vat 1y, ATM chay
trén nhiéu phuong tién nhu SONET/SDH hodc cap
dong truc.
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Cau hoi ?
1/ Giao thirc PPP gom may thanh phan

? N€u r0 tén go1 va chirc nang cua tung
thanh phan?

2/ Hay néu cac uu diém va khuyét
diem cua PSTN?
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