WAN
Wide Area Network
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Mang WAN
S
« Mang dién rong WAN cho phép két noi, trao doi di liéu
qua cac vung dia ly rong In (lién vung, lién quéc gia ...)
« Mang WAN dap ung két noi linh hoat tuy vao nhu cau
nguoi st dung
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Mang WAN

* Mang WAN két n6i mang con thanh mang riéng
cla mot td chuc va thuong thiét lap thdng qua
nhiéu ha tang mang céng cong.

« Thudng phai dang ky véi nha cung cap dich vu
dé€ sUr dung nhiing dich vu mang WAN.

« Ky thuat mang WAN hoat dong tai 3 tang dudi
cung cua mo hinh OSI.

* Toc do két n6i cua mang WAN thay doi trong
khoang rat I6n: tu 56kbps tdi 1,544Mbps (T1) va
2,048Mbps (E1).

Simplifying the Internet



Két ndi WAN
T
* MOt vai két n6i co ban cua mang dién rong bao gom:
— Bbuong truyén thué riéng (leased line),

— chuyén mach kénh (circuit-switched),
— chuyén mach géi (packet-switched).

Synchronous Serial
i

Leased Line

Asynchronous Serial,
ISDN Layer 1

-7
- Telephone AN —ﬁ
3 Company

Circuit-Switched

gL €

Synchronous Serial

Packet-Switched

Service
Provider
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Cac giao dién vdi nha cung cap dich vu
T

WAN Service Provider Toll Network

CO Switch

Local Loop

Demarcation

Point-to-Point

* Nha cung cap dich vu WAN sé cung cap cac thong so6 két ndi can
thiét cho thué bao.
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Péng gdi dit liéu 16p 2
o

Mang WAN sU dung cac giao thic Idp 2 dé dong gdi va truyén d liéu riéng.

HDLC, PPP, SLIP
Leased Line ﬁ Z ﬁ

X.25, Frame Relay, ATM

&

Packet-Switched a:/’ Sorvice
\ Provider

- _Z _//— -

PPP, SLIP, HDLC
N H |
Circuit-Switched é T e /;elephone ﬁ
: < ___/
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‘ MANG WAN




Cac thiét bi WAN

T T T T S S T I M |
Router g Modem CSU/DSU
TA/NT1
Comm. Server WAN Bandwidth
— Switch
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BO dlnh tuyen Router

* La thiét bi mang lam viéc
d I16p 3 trong mo6 hinh

OSl. @.' Router
* Dua trén giao thuc dinh

tuyén dé dan cac goi tin

dén dich.
* SuU dung cho ca mang

LAN va WAN.

VEIS
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 La thiét bi mang da cong.

* CO0 kha nang dua ra két noi da phuong tién: cé thoai, s6
liéu, video ...

« Chu yéu taitang Lién két dt liéu ciia mo hinh OSI

~>~ EIS
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Modems
B

* Thiét bi chuyén dadi tin hiéu tlir s6 sang tuong tu (diéu
ché).
* Cho phép truyén so liéu qua mang thoai céng cong.

« Bién doi tu tin hiéu tuong tu sang tin hiéu so6 ( giai diéu
ché)

~>~ EIS
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CSU/DSU

* Channel Service Unit/Digital Service Unit.

* Thiét bj s6 lam tuong thich giao dién vat ly gita DTE va
DCE trong mang chuy&n mach.

* CSUs/DSUs doi khi dugc tich hop trong router.

CSU/DSU

i
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Simplifying the Internet



Thich ung dau cu0| ISDN (TA)

* TA la thiét bi dé ndi giao dién ISDN Basic Rate Interface
(BRI) t6i cac giao dién khac.

7 Switch 2N
ISDNTA §
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Access Server

* La diém tap trung cac két noi
WAN gua mang cong cong,
mang da dich vu s6 hoac mang
dr liéu cébng cong.

* Nguoi dung két ndi tu xa qua
modem cd thé két noi dén
Communication Server hay
Access Server.

* Access server co thé tich hgp
nhiéu trung ké ho trg nhiéu két
noi cung ldc.

~>~ EIS
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CAC CHUAN KET NOI WAN
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Két nbi diém-diém qua cong serial

e
T = ———

MOt vai chuan két ndi cho mang WAN: EIA/TIA-232, EIA/TIA-449, V.35,

X.21, EIA/TIA-530.

End-User
Device
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Router Connections
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~Service it
A Providg_l_j_------' EIA/TIA-232 EIA/TIA-449 V.35 X.21 EIA-530
e Network Connections at the CSU/DSU
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DCE/DTE

(T

* Nha cung cap dich vu chiu trach Erd-User
nhiém cung cap xung dong bd -
(clocking) bdi thiét bi et N
channel/data service unit
(CSU/DSU).

* CSU/DSU dong vai tro thiét bi lién
lac DCE (Data Communication
Equipement)

* Router lic dé déng vai tro DTE csu/ —' =
(Data Terminal Equipement) va Servce
can su dung két ndi bang cap
DTE

~>~ EIS
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GIAO DIEN KET NOI WAN
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Cac giao dién voi nha cung cap dich vu

TP A A

WAN Service Provider Toll Network

CO Switch

Local Loop

Demarcation

Customer Premises
Equipment

Point-to-Point

ICND20GR_77

* Nha cung cap dich vu WAN sé cung cap cac thong so két néi can
thiét cho thué bao.
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CPE

WAN Service Provider Toll Network

Point-to-Point

ICND20GR_77

* Customer premises equipment (CPE)

* Thiét bj vat ly dat tai phl’a nguoi sUr dung.

* Bao gom ca thi€t bj cla ngudi s dung cling nhu thiét bj
thué clia nha cung cap dich vu.

~>~ EIS
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Demarcation
T S E T T U I A

Point-to-Point

ICND20GR_77

* Demarcation (or demarc)

« DPiém keét thic tai CPE va_ bat dau cua local loop. Théng
thuong la tai POP cla mot toa nha.

* Ranh gidi trach nhiém git thué bao va nha cung cap dich
vu

~>~ EIS
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Local I00p
------------------- I

WAN Service Provider Toll Network

oop

PDemarcation
Customer Premises

Point-to-Point

ICND20GR_77

* Local loop hay con goi la "last-mile"

* Cap (thuong la cap dong ) n6i tir demarc dén nha cung
cap dich vu.
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Chuyé’n mach CO

------------------- I

WAN Service Provider Toll Netwe

D Switch

Local Loop

Demarcation
Customer Premises

Point-to-Point

ICND20GR_77

e CO switch

* Phuong tién chuyen mach cung cap di€m dich vu gan
nhat téi nha cung cap dich vu.
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Mang Toll

Demarcation
Customer Premises

Point-to-Point

ICND20GR_77

« Tap hop céac thiét bi chuyén mach va trung ké tai phia
nha cung cap dich vu.

e Luu lugng tu phia nguon co thé qua trung ké t6i trung
tam chinh, sau dg den trung tam vung, trung tam mien,
trung tam quoc té roi téi dich.

~>~ EIS
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Giao dién gitta thué bao va nha cung cap

< >|
Modem
"DTE DCE CSU/DSU

DCE ' DCE DTE

DTE

 DTE la diém két thuc tai dau cudbi cua mot két néi WAN
* DCE la diém chiju trach nhiém chuyén tiép d liéu va
trach nhiém thudc vé nha cung cap dich vu.
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KET NOI WAN

.




C4c cong nghé két ndi ca ban
T R et T I Y

Leased Line

Circuit-Switched

Packet-Switched
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Synchrunuus Serial

Asynchronous Serial,

ISDN Layer 1

Telephone
Company

-\__@

Synchronous Serial

&

Service
Provider
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Du‘dng truyen thue rleng (Leased line)

Synchronous Serial

Leased Line ﬁ Z ﬁ

* U'u diém chinh:
— buong két n6i danh riéng (Dedicated)
— Ludn lubn sén sang (Always-on)
— To6c do 6n dinh.
— Bao dam an ninh.

* Nhuac diém:
— Ton kém

~~EIS
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Mang chuyen mach

Asynchronous Serial,

il ' ISDN Layer 1
- —
Z gy Teleph s
Circuit-Switched % gﬂ?‘l!:p:lr; 3 %
e

* Mang chuyén mach thuc hién viéc lién két théng qua cac
thiét bi chuyén mach thé hién dudi dang cudc goi (vi du:
mang dién thoai...).

* Viéc két n6i duy tri subt phién lam viéc va giai phdong
ngay khi phién lam viéc két thuc.

— Chuyén mach tuong tu
— Chuyén mach so.

~>~ EIS
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Chuyén mach tuong tu

* Viéc truyén di liéu dugc thuc hién bang viéc
chuyén mach théng qua mang dién thoai.

e Cac tram su dung thiét bi Modem (MOdulator &
DEModulator)

* Modem chuyén fin hiéu so6 tu may finh thanh fin
hiéu tuong tu truyén trén cac kénh thoai.

* Pau nhan sé bién dbi nguagc fin hiéu tuong tu
thanh fin hiéu s6 gui dén may finh.

* Vidu: mo hinh két n6i quay so6 (dial-up).

Simplifying the Internet



Chuyen mach sO

. Mang fich hdp dich vu so (ISDN)

* Cho phép su dung chung nhiéu dich vu trén mot
duong day dién thoai thong thuong.

* Toc dob truy cap cao (128Kbps — 2,048Mbps)

* K&t ndi 6n dinh.

Asynchronous Serial,

- ' ISDN Layer 1
(=g -,
Z 4 g Teleph s
Circuit-Switched % t‘:en?'r!:p:r?; 3 %
e

VEIS
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Cac thiét bj ket NOi ISDN

T |
* Cac thiét b| khong co
giao dién ISDN:

— Su dung modem s6

— Vi du: may tinh ca
nhan ...

Cac thiét bi da co6 giao

ti€p ISDN:

— Két ndi truc tiép (tuy
theo chuan khac nhau:
U hoac S/T).

— Vi du: Router co ho tro
cong ISDN ...

~>~ EIS
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P3c finh ISDN
(T (I
* |SDN c6 hai loai kénh khac nhau:
— Kénh du liéu (kénh B)
e chi su dung truyén dit liéu.
* Dung lugng kénh: 64Kbps
— Kénh kiém soat (kénh D)
 dé kiém soat va truyén théng tin
* Dung lugng kénh: 16Kbps

~>~ EIS
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Pic tinh ISDN
et E HE S
* |SDN chia lam hai loai toc do:

— Co ban (Basic Rate): 64 kpbs
* bao gobm 2 kénh B va 1 kénh D

1 D channel

16 kpb
* MOGi kénh B c6 dung lugng 64Kbps o
 Kénh D c¢6 dung lugng 16Kbps 64 kpbs
 tong dung lugng 144Kbps. \ T
* Toc dob cao (Primary Rate): T
— Chuan My

* bao gobm 23 kénh B va 1 kénh D.

* M0i kénh B ¢6 dung lugng 64Kbps

* Kénh D c6 dung lugng 64Kbps

* tdng dung lugng 1536Kbps (con dugc goi la T1).
— Chuan Chéau Au

* bao gdom 30 kénh B va 1 kénh D.

* MGi kénh B c6 dung lugng 64Kbps

* Kénh D cd dung luong 64Kbps

* tdng dung lugng 1984Kbps (con goi la duong E1).

~>~ EIS
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Két n6i ISDN

» Két ndi ISDN su dung modem quay soO trén
duong day Digital truong tu nhu quay so trén
duong day Analog.

* |SDN cung cap dich vu két n6i theo yéu cau (Dial-
on-demand).

* |SDN su dung trong két n6i du phong (Backup)

* |SDN cho phép két nbi bang théng rong, da dich
VU.

* |[SDN dat hon dién thoai thdng thudng song kha
ré so vdi cac loai két n6i WAN khac.

Simplifying the Internet



Cong nghé DSL (Digial Subscriber Line)
TN

* Truyén d liéu trén duong day dién thoai.

* SU dung bang tan cao (25.875KHz — 1.104MHz)

e Toc db truyén cao.

* Phu thudc khoang cach dén tram cung cap.

 Chi phiré.

~EIS
v
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ADSL
(T
* ADSL - Asymmetric Digital Subscriber Line
(buong truyén thué bao sé bét dbi xung)
— Pho bién tuo nam 1999
— Su dung cap dong (cap dién thoai thong thuong)
— Bat dobi xung: toc do tai xudbng va toc do tai 1én khéng
can bang, thong thuong dat:
e Tai xubng: 1.5 Mbps-8 Mbps
* Tailén: 176 Kbps - 1 Mbps
— Gidi han khoang cach (xap xi 6Km, tinh tu tram cua
nha cung cap)

~~ EIS
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XDSL
AR

RADSL - Rate-Adaptive Digital Subscriber Line
— Khong ddi xung, chat luong phu thudc nhiéu vao dudng truyén
e Tai xubng: 1.5 Mbps-8 Mbps
» Tailén: 176 Kbps - 1 Mbps
— Khoang céach t6i da xap xi 6km
HDSL - High-speed Digital Subscriber Line
— Song cong/ ddi xung
* 1.544 Mbps hodc 2.048 Mbps moi chiéu (tai Ién va tai xudng)
— SU dung hai d6i cap xoan (1.544Mbps) va 3 cdp xoan (2.048Mbps)
— Khoang céach t6i da 4km

VDSL - Very-high-bit-rate Digital Subscriber Line (con goi la BDSL)
— khbng doéi xung
» Tai xubng: 12.96-51.84 Mbps
* Tailén: 1.6 - 2.3 Mbps
— Khoang cach tu 1km dén 3km
G.SHDSL - Single-pair High-bit-rate Digital Subscriber Line
— Truyén dbi xung
» 2.3Mbps cho ca hai chiéu
— Khoang cach tu 1-2km

~~ EIS
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Két ndi xDSL qua router
I B

« COthésu dung Router Cisco 800 series c6 ho trg san giao tiép

xDSL.
— Vidu: Két ndi ADSL c6 thé su dung Cisco827 cd cong ADSL.

e Cac budc két n6i nhu sau:

* Ké&t n6i mot dau cap dién thoai vdi cong ADSL trén router.

* NOi dau con lai v@i dau cha co tinh hiéu ADSL.

* DSL su dung duong day dién thoai thong thuong vadi chuan két noi
RJ-11.

D

Ciseco 82T-4V router

Wall Jack

v> E I S . T
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Két ndi qua Modem

R RaRaanaaduatagmuaa Moty
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U'u nhuoc diém xDSL
LA
o Uu diém:
— To6c do truy cap cao.
— T6i uu cho truy cap Internet vdi toc do tai xuéng
théng thuong rat cao.
— Két ndi lién tuc
— Khoéng phai quay so
— Cudc phi thap.
— Thiét bi dau cudi ré
* Nhuoc diém
— Phu thudc vao khoang cach tu thué bao tdi tdng dai
cla nha cung cap.
— Pau tu trién khai dich vu ton kém.
~~EIS
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Chuyén mach géi (Packet Switching)

Synchronous Serial

Packet-Switched e: Service ﬁ_ﬁ
Provider

e DU liéu dugc dong goi
* DU liéu dugc danh dau va truyén di theo cac
tuyén khac nhau.

* DU liéu dén dich duagc tap hop lai theo thu tu
dinh san.

o U'u diém: tiét kiém tai nguyén.

~>~ EIS
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K&t n6i chuyén mach goi

e Rdrmnuaaaoaararaoaaaanane

Customer \I 'S

premises

DCE ii'-li

~>~ EIS

Simplifying the Internet




Cung cap dich vu: Frame Relay
(I

* Phat trién tu mang X25

* Frame-relay loai bo co ché kiém soat 10i cho phép
truy&n nhanh hon.

* Thiét bi két noi:
— Pau thué bao: router ...
— Pau nha cung cap dich vu: Frame-relay switch

* S dung thiét lap cac mach ao (mach logic) dé dam
bao truyen thoéng tin cay gilra hai thi€t bi mang.

. g/laﬁh ao co thé duoc thiét 1ap co dinh hoac khéng c6
In

~~ EIS
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binh dang khung WAN
T

* MOi loai két ndi mang WAN sUr dung giao thic 1Gp 2
kh&c nhau dé dong goi luu lugng.

 Can phai cau hinh loai déng g6i I&p 2 trén moi cong
Serial cua moOt Router.

* Viéc lua chon giao thirc déng goi dua trén ky thuat
mang WAN va céc thiét bi.

2 loai dong goi thong thuong la: PPP, HDLC

~~ EIS
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Cung cap dich vu: Frame Relay
O

DLCI 14 DLCI 15

- _ -

1
bLetiz DLCI 13

r &
T

~>~ EIS

Simplifying the Internet



Pac finh cua Frame-relay
T

* Chi két ndi leasedline dén switch cua nha cung
cap, trén duong vat ly nay cd thé thiét 1ap nhiéu
kénh ao.

e SuU dung s6 DLCI dé phan biét cac kénh ao

* SU dung thong tin I0p 2 dé dinh tuyén gai tin.

e Nguaoi st dung duagc quyén dang ky toc dd cam
két (CIR-commited information rate) vai nha cung
cap dich vu.

* Nha cung cap cho phép ngudi su dung dung toc
dd cao hon toc dd dang ky trong moét thai diém
nhat dinh (Burst)

VEIS
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ATM
AR
* Mang ATM con goi la mang Cell-relay (su dung
cac don vi truyén dan la cell — té bao).
o Uu diém:
— Mang ATM cho phép truyén tai dung lugng I6n.
— Mang ATM chuyén mach téc do cao thich hgp cho

cac Ung dung truyén thong da phuong tién (su dung
d liéu, am thanh, hinh anh ...)

— U'ng dung cho cac mang truc 10n doi hoi cao vé ky
thuat va do tin cay.
* Nhuac diém:
— Hé thdng chuyén mach phan cung phuc tap.
— Su dung mdi truong truyén dan quang dat tién.
>
~~ EIS
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Ky thuat VPN
(T

* COng nghé Mang riéng ao dugc xay dung trén
nén cac mang cong cdng nhu Internet.

* COng nghé VPN ung dung cho phép su dung cac
két n6i wan dé truy cap tu xa vao hé thong mang
ndi bo.

* VPN la giai phap di dong (mobile) cho nhiing
ngudi lam viéc tai nha, di cong tac, hoac cac chi
nhanh két nbi dén trung tam.

* D( liéu truyén qua Internet st dung VPN dam
bao do an toan cao.

VEIS

Simplifying the



Két n6i VPN
e ldmaasaaddanaaduasaatuaooodman

Két ndi ndi hat

N

g
/

Mang chi nhanh
Ngudi dung 4 xa N

Iﬁternet

Simplifying the Internet



‘ LUA CHON KET NOI WAN




Lua chon két n6i WAN

TN
i
WAN
Dedicated Switched
Leased Lines: Circuit Packet/cell
Fractional T1/E1 switched switched
T1/E1
T3/E3 / |
Basic telephone X.25
service Frame Relay
ISDN ATM
Switched 56 SMDS

~>~ EIS
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Pbudng danh riéng (Dedicated)
T

 Puaradich vu 24/7.

* Truyén thoai, so liéu, video ...

* Cung cap két ndi dudng truc gilra cac diém két noi
chinh hay gira cac LAN vGi nhau.

* MOi két ndi yéu cau mot cong cla router, mot
CSU/DSU va mét dudng day cla nha cung cap dich
VU.

* Bao dam chéat lugng duong truyén
e Ban dam an ninh d liéu
* Gia thanh cao.

VEIS
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Két n6i chuyén mach goi
T

 La phuong phap chuyén mach WAN trong d6 cac
thi€t bi mang chia sé cac kénh ao dé truyén d{t liéu.

« Két n6i diém-di€m dé truyén cac goi tir nguon toi
dich qua mang.

e CO thé chuyén cac goi véi cac dob 16n khac nhau
hoac la cac cell c6 d6 16n co dinh (53bytes).

* Frame Relay, X.25, ATM.

~~ EIS
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Frame relay

S dung thong qua cac thiét bi s6 c6 tdéc do va chat luong
cao.

Ky thuat chuyén mach goi.

Ky thuat da truy nhap khéng quang ba (non-broadcast).
Toc d6 l1én téi 1.544 Mbps.

Céc dich vu Frame Relay dugc dua ra théng qua mot PVC
(mach ao). PVC la moét lién két dit liéu khong tin cay.

Chi can mot két nbi leasedline dén nha cung cap ndi hat.
Pua ra toc d6 cam két (CIR) clia nha cung cap dich vu.

Nha cung cap cho phép nguoi su dung dung téc dd cao hon
toc d6 dang ky trong mot thoi diém nhat dinh (Burst)

~~ EIS
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Két n6i chuyén mach kénh
AR

« MOt két noi vat ly dugc khdi tao duy tri va huy bo.

* Vidu tiéu biéu la dién thoai.

« Két ndi chuyén mach kénh duogc khai tao khi can

thiét.
* Poi héi bang théng thap.
* CO6 thé dung nhu mot tuyén du phong.



Quay so6 theo yéu cau (DDR)

~>~ EIS
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» Két nbi ISDN su dung modem quay sO trén
duong day Digital truong tu nhu quay so trén
duong day Analog.

* |SDN cho phép két nbi bang théng rong, da dich
VU.

* |SDN dat hon dién thoai thdng thuong song kha
ré so vai cac loai két ndi WAN khac.

* |SDN cung cap dich vu két n6i theo yéu cau (Dial-
on-demand).

* ISDN c6 thé duoc st dung dé chia tai hoac lam
két n6i du phong (Backup)

Simplifying the Internet
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Cac hinh thuc tan cong pho bién
S

 Tham do

* Quét (scanning)

* Lay cap mat khau

* Tia gai tin (sniffer)

* Tha virus

* Tan cong tu chodi dich vu (Denial of Service)

~~ EIS
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Tuong Iua (firewall)
AL
* Pat tai cong ra vao cua di liéu, ngan chan cac
tan cong hodc truy cap trai phép.
* 2loai Tudng lua:
— Tudng Idra Cung:

 Cac thiét bi phan cung co chuc nang Firewall.
* Vidu: PIX, Netscreen ...

— Cac phan mém tuong Iua.
* Vidu: ZoneAlarm, ISA, CheckPoint ...

~~ EIS
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Tong két

-Cac thiét bi WAN

-Cac loai két n6i WAN

-Cac dich vu WAN pho bién:
-Leased line
-Frame-relay

-ISDN
-ATM
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	Kết nối qua Modem
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