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Chuwong 1. TONG QUAN
1.1 Mang maAy tinh va chuin héa mang may tinh
Mang mdy tinh: Mang may tinh 13 mot hé théng gdm nhiéu may tinh va cac thiét bi
duogc két ndi véi nhau boi duong truyén vat Iy theo mot kién tric (Network Architecture)
nao d6 nham thu thap va chia sé tai nguyén cho nhiéu ngudi sir dung.
Phdn logi mang:
PAP
LAN
MAN
GAN
Kién trisc mang (Network Architecture): Cach ndi cac mdy tinh va thiét bi véi nhau va
tap hop cac qui tic, qui udc ma tat ca cc thuc thé tham gia truyén thong trén mang phai
tuan theo. Gom 2 thanh phan:
Cach nbi: Hinh trang mang (Topolopy)
Mt so Topology mang co ban:

+ Dang hinh sao — Start

Bao gom cac thiét bi dau cudi (terminator) dugc ndi vao trung tim diéu khién, theo mé hinh
Client/Server. B mén An ninh mang
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Thiét bi trung tam s€ thuc hién viéc bét tay gilra cac cap tram can trao doi thong tin véi
nhau, thiét 1ap céac lién két diém - diém (point to point), xir Iy qua trinh trao d6i théng tin.
Uu diém:

L Lap dat don gian, d& dang c4u hinh lai

1 D& dang kiém soat va khic phuc sy cb.

|1 It xay ra va cham, xung dot trén dudng truyén

L Pat tdc d6 kha cao.

11 Nhajoc diém:

1 Khoang cach mang han ché.

+ Dang hinh tuyén — Bus

Backbone
or Trunk
Cable

La mang ma cic may duoc ndi vao mot dudng truc (backbone or Trunk Cable).O hai dau
cua duong truc c¢6 cac Terminator thuc hién danh diu két thic va truyén lai dir liéu.

Uu diém:

- Pham vi 16n, téc do truyén cao.

Nhuoc diém:

- Can giao thirc diéu khién truy cap dudng truyén

- Khi ¢6 su cd khé kiém soat va khic phuc, dé gdy anh hudng téi toan mang hon mang

star.
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D& xay ra va cham, xung dot trén dudng truyén

+ Dang hinh vong — Ring

Mo ta:

- Puong cap chinh lam thanh mét vong khép kin.

- Céc thiét bi dau cudi duoc ndi voi vong thong qua Repeater co nhiém vy nhan tin
hiéu rdi chuyén toi tram ké tiép trén vong.

- Tin hiéu duoc truyén cho nhau theo mot chiéu, tai mot thdi diém chi mot tram duge
truyén.

- MBOi tram khi nhan dugc mot géi dir liéu c6 thé nhan hodc chuyén tiép.

- Giao thirc diéu khién thé bai (Token)

@ Repeater
—

S5 <5

Chiéu truyen
dir liéu

/

Uu diém:

1 N&irong vong xa

Nhajoc diém:

|1 Pudng ddy phai khép kin, néu bi ngit & noi nao d6
LI Giao thirc diéu khién truyén dit lidu phtc tap.

+ Dang hon hop — Két hop céc dang trén.
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Qui tic, qui wéc: Giao thirc mang (Protocol)

+ Khai niém vé giao thirc mang? : Dé cic may trén mang cé thé trao d6i thong tin v4i nhau duge
thi chung phai tuan

theo cac qui tac, qui udc vé nhiéu mat: tir khuon dang kich thire, thi tuc guri, thi tuc nhan,
kiém soat, cho dén viéc xtr 1y 161, su ) x4y ra va an toan thong tin truyén nhu thé nao. Tap
cac qui tac, qui wdc do chinh 1a giao thirc mang.

+ Chirc nang cua giao thirc mang.

v" Doéng gobi dir liéu (Encapsulation)
Phan doan va hop lai

Diéu khién lién két

Giam sat

Diéu khién lwu luong

Diéu khién 16i

Pong bo hoa

v Dija chi hoa

ISR VNN

1.2. Cac giao thirc va kién triic mang
Kién trac phén tang:
Tai sao phai chuin héa mang?

Giao thirc mang: 1a mot phan rat quan trong cua kién tric mang may tinh. Trong hé théng
mang c6 rat nhidu giao thirc, sd giao thirc va chirc ning cta nd phu thudc vao muc dich xay dung
mang.
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Su khac nhau vé cc qui dinh truyén thong trong cac hé théng mang cta cac t6 chuc
khac nhau.
Céc san pham mang do cac cong ty san xuit khong theo mot chudn truyén thong
chung.
Té chirc tiéu chuin
ISO (International Standards Organization): dua ra mé hinh chuan OSI - Open Systems
Interconnection
Hé thong giao thirc 13 mot trong cac thanh phan cbt 16i dé thiét ké nén MMT, do vdy can
dugc xay dung theo mot mo hinh théng nhét. Mdi hé théng MMT hién nay déu duoc coi
nhu cau tric da tang giao thic. Trong d6 mdi ting cung cap mot sd dich vy nhat dinh. Mo
hinh d6 duoc goi 1a kién trac phan tang.
Nguyén tic cia kién tritc phan tang la:

(1) Mdi hé théng trong mang déu co cau tric tang (sd luong tang va chirc ning cia
mdi tang 14 nhu nhau).

(2) Gitra 2 tang lién ké trong mot hé thong giao tiép voi nhau qua 1 giao dién qua do
xéac dinh cac ham nguyén thuy va cac dich vu tang dudi cung cap.

(3) Giita hai tang dong murc ¢ hai hé thdng giao tiép voi nhau théng qua cac luat 1é,
qui tic duoc goi 1a giao thirc.

(4) Trong thuc té, dit liéu khong duoc truyén truc tiép tir tAng thir i ctia hé thong nay
sang tang thir i ctia hé thong khac (trir tang thip nhat). Ma viéc két ndi gitra hai hé théng duoc

thuc hién thong qua hai loai lién két: lién két vat 1y ¢ tang thap nhat va lién két 16gic (40) & cac
tang cao hon.
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Application
Transport Transport
Network Interneinet
Data link Network
Physical ACCess

Céc ting twong ung giita OSL va TCP/1P

A networking model is only a
representation of a network operation.
The model is not the actual network.

OSI Model TCP/IP Protocol Suite TCP/IP Model

I Application I

~ Presentation l HTTP, DNS, DHCP, FTP Application

l— Session l

] Transport l TCP, UDP : Transport l
: iPvd, IOM:

IV Data Link I I

PPP, Frame Relay,

= : Ethomet Network Access

Physical

Mot s6 kién tric va giao thirc mang twong tng:
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Protocol Suites and Industry Standards

Novell

TCP/IP 1ISO AppleTalk Netware

HTTP ACSE

DNS ROSE

DHCP TRSE ARE b2

FTP SESE

TCP et ATP AEP _—

UDP TP3 TP4 NBP RTMP
IPv4 IPv6
ICMPv4 %?mf,ﬁg’t",\’l"ss AARP IPX
ICMPv6

Ethernet EBRR Frame Relay ATM WLAN

1.3. Mé rong va lién két mang

1961-1972: Cac nguyén 1y mang chuyén mach goi

1960s: Mang dién thoai va sy phét trién ctia may tinh

1961: Kleinrock — Ly thuyét hang doi hiéu qua cta chuyén mach goi

1964: Baran — Mang chuyén mach goi

1967: ARPAnet dugc phé duyét (Advanced Research Projects Agency)

Mot mang hoan chinh véi 4 nit, 56kbps két néi UCSB (University of California), Santa Barbara —

TAH (University of Utah) - SRI
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Abb. 4 ARPA NETwork, topologische Karte. Stand Juni 1974.

Ky Thugt Lién Mang - 10



1974: Cerf & Kahn — nguyén Iy két ndi
cac hé théng mé (Turing Awards)
1976: Ethernet, Xerox PARC

Cudi 1970: ATM

Ly Brian Rei at 'Wed D(e; 311100023 1985

Gal Sterangrephic Frefaction, Map camer: [15 M, 0 W]
Imaga resoiuton 30N, icke kmi 1 pasks

All pu tished links are

USENET

,/\‘/A*.) M\\

Ban d6 mang USENET 1986 — tién han mang Internet (1990)
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Chuong 2: LIEN KET MANG
2.1. Pinh tuyén
2.1.1. C4c giai thuit dinh tuyén

Link-state: Dijkstra

Distance vector: Bellman Ford

Flooding

Giai thuat tim dudng phéan cip

Giai thuat tim hai duong di phan biét Suurball

Giai thuat Prim-Dijktra

Dinh tuyén cho céc tram di dong

Pinh tuyén trong mang Ad-hoc

Ciy dwdng di ngin nhit SPT — Shortest Path Tree

L NN N V. Y U N N

Céc canh xuét phat tir nat gdc va t6i cac 14 u Puong di duy nhit tir nut gbe t6i nat v, 1a dudng
di ngan nhat giita nut gbc va nit v u Mdi nat s& c6 mot SPT ciarieng nit d6 4 x ywuzuxy
vVwz2213112535v Cac giai thuat tim dudng Tim dudng di tir 1 ngudn dén tat ca cac
nat khac thuong dua trén cdy khung uCay khung 1a 1 cay c6 gbc 1a ngudn di qua tat ca céac
dinh ctia mot d6 thi Nguyén tac toi wu cta cac giai thuat tim duong:

v Cay khung t6i thiéu: tong trong sb min.

Mot cay khung t6i thiéu co thé khong phai 1a duy nhét.

Mot cay khung t6i thiéu khong chira bat ky mot vong 1ap nao,

Db thi voi cac nit (bd dinh tuyén) va cac canh (lién két)

Chi phi cho viéc st dung mdi lién két c(x,y)

Bang thong, do tré, chi phi, muc do tac nghén...

Gia thuat chon dudng: Xéac dinh duong di ngan nhat giita hai nut bat ky

AN NN N

Cay duong di ngdn nhat SPT

b. Link-State: Dijkstra (1959):
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v Thuat toan Dijkstra, mang tén cua nha khoa hoc may tinh ngudi Ha Lan Edsger Dijkstra,
12 mot thuat toan giai quyét bai toan dudng di ngin nhit ngudn don trong mot do thi co
huodng.

v Thuat toan thyc hién tim duong di tir mot dinh dén tit ca cac dinh con lai cia db thi c6
trong s6 khong am.

v Thuét toan Dijkstra binh thuong s& ¢ d6 phuc tap 1a trong d6 m 12 s6 canh, n 12 s6 dinh
ctia d0 thi dang Xét.

v' Dé minh hoa cac giai thuat tim duong, thong thudng ngudi ta ky hiéu N 1a sb nodes
trong mang, i va j la nhan cta cac node trong mang.

Step T d(v),p(v) d(w),p(w) d(x),p(x) d(y).p(y) d(z).p(z)
0 u 2,u i | — ) o0
1 uxe—— 20 4,x e X =
2 uxye———20 3y 4,y
3 uxyv«<— 3y 4,y
4 UXYVW < - e (LY
5  uxyvwz <
, Bang chon dwdng cua u:
{/ vy, '\5\ 1 destination | [ink
o 2 | () v | v
1\ & _11 y |/2 STE] X (u,x)
[ l | ' y (u,x)
o W (u,x)
- 2 | ()

SPT cua u:

Ky hi¢u:

G = (V,E) : D6 thi véi tap dinh V va tip canh E

c(x,y): chi phi ctia lién két x t6i y; = oo néu khong phai 2 nit ké nhau
d(v): chi phi hién thoi ctia dudng di tir ntit ngudn t6i nat dich. v
p(v): nlt ngay trudc nit v trén duong di tir ngudn t6i dich

T: T4p cac nut ma dudng di ngin nhét di duoc xac dinh

Init():

Véi mdi nit v, d[v] = o, p[v] = NIL

d[s]=0

Update(u,v), trong do (u,v) u, v 1a mot

canh nao do6 cua G

if d[v] > d[u] + c(u,v) then

d[v] = d[u] + c(u,v)
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plvI=u
Init() ;
T=0;
Repeat
u: u € T |d(u) 1a bé nhat;
T=Tu{u}
forallv € neighbor(u)vaveT
update(u,v) ;
Until T=V
Y nghia Link State (lién két trang thai) ing dung giao thirc mang

(Routing Protocol — OSPF, 1S-1S)

Kham pha cac lang giéng va hoc cdc dia chi mang cia ching : Kham pha céc routers lang giéng
bang cach giri 1 goi tin HELLO trén mdi dudng dan, Khi 2 hay nhiéu routers két ndi boi mot LAN,
tinh hudng s& phtrc tap . mdi LAN coi nhu niitao.

Po dé tré (delay), hay gia (cost) ¢6i cac lang giéng : Cac routers phai ¢6 sy udc lugng vé cac
duong dan t6i cac routers lang giéng dé 1am trong s6 cho giai thuat dinh tuyén.

Xay dung mét goi tin bao cho cac trang thai/ thdng tin vira hoc: Gai tin bat dau véi dinh danh cia
may giri, theo sau 13 thir tr trang thai, tudi (age) va mot danh sach cac lang giéng. Thong thuong
cac goi tin trang thai dugc xay dung mot cach dinh ky.

B8 2 c o Link _ Sla_le ) ?ackel$
Py /‘\ A B C D & F
4 // \ V4 \ 3 5 1« » s » 1 3 i % S ' s
”, \\ // S eq. | | Seq. | Seq. | }Seq. | \ eq. | eq.
A /)(\ /.0 Age { Age Age | | Age | | Age | Age
;\ 1/ \_6 / 8’4..A 4 8.2‘ >C 3‘J.A 5' B| 6
N N7 Els| [clz2] [o|3]| [F[7] [c[1]| [Oo]7
& 8 F F|6 E|1 1 F|8 E| 8

Vi du vé cac gai tin trang thai lién két cho subnet
Giri g6i tin cdp nhdt dén tat cd cac routers khdc:

v Str dung thuat toan ngap lut (flooding) dé gtri cac goi tin trang thai, Céc gai tin chira thong
tin vé tudi (age) dé tranh tring ldp va cap nhat thong tin. Khi bo dém tudi quay vé zero,
thong tin vé routers dy sé& bihuy.

v' Trudng tudi ciing giam theo tirng routers trong qué trinh ngap lut && dam bao khdng cé goi
tin nao c6 thé ton tai vo han

v C4c goi tin trang théai thudong duoc lvu vao bo nhé dém dé xir Iy tuan tur, néu c6 trung lap s&
bi loai bo.
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Send flags ACK flags

Source Seq Age A C F A C F Data
Y 21 [ &0 [} | 1 1 [+ o -
F 21 60 1|1 |0 |0 |0 |1
E 21 59 o|1|o |1 |0|
c 20 | 6o 1 |o|1 |[o|1]|o
D 21 | se 1 |o|o (o |1 |1

Vi du vé buffer dem lwu trir goi tin trang thai cda router B
Tinh dwong dan ngdn nhdt cho timg routers
(St dung giai thuat Dijkstra dé tim dudng ngan nhat t6i timg routers)

v Sau khi cac routers c6 ddy dii thong tin trang thai cac duong dan sé sir dung thuat toan
Dijkstra dé tinh toan/ xay dung dudng dan ngan nhat cho moi noi dén c6 thé,
v' Chon dudng trang thai lién kiét (link-state) duoc dung nhiéu trong cac mang hién nay, Céac
giao thirc chon dudng trang thai lién két pho biénla
e OSPF (Open Shortest Path First)
e IS-IS (Intermediate System-Intermediate System).
v' Bo dinh tuyén dung nhiéu b nhé va thuc thi nhiéu hon so véi cac giao thirc dinh tuyén theo
vecto khoang cach.
v' Ly do can thiét phai luu trit thong tin cia tat ca cac lang giéng, co so dir liéu mang dén tir
cac noi khac va viéc thuc thi cac thuat todn dinh tuyén trang thai.
v/ Céac nhu cau vé bang thdng can phai tiéu tén dé khai dong su phat tan goi trang théi.
c. Distance-Vector (Bellman-Ford= phwong trinh quy hoach) = RIP, IDX

Dinh nghia
dx(y) := chi phi ciia dudng di ngin nhat tir X téi y
Taco dx(y) = min {c(x,v) + dv(y) }
cho tat ca cac v 1a hang xom cia x
D& thy, dv(z) = 5, dx(z) = 3, dw(z) = 3
du(z) = min { c(u,v) + dv(2),
c(u,x) + dx(2),

c(u,w) +dw(z) }

=min {2 +5,
1+ 3,
5+3}=4
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B-F eq. cho ta biét:
NGt nao 1am gia trj trén nho nhat =» Lya chon la nit ké tiép trong bang chon duong

MB&i router duy tri mot bang vector khoang cach cho cu ly tot nhat t6i timg dich va duong
truyén dung dé téi dich do,

Cac bang vector khoang cach duoc cip nhat thong tin nhd trao doi dinh ky véi cac lang
giéng cta nd, St dung thuat toan Bellman-Ford Fulkerson,

L& thuat todn chon dudng gbc cho mang ARPANET va duoc ding rong réi trong dinh
tuyén IP trong giao thirc dinh tuyén RIP (Routing Information Protocol), IDX cua Novell.

Duogc st dung dén nam 1979 sau d6 duoc thay thé boi cac giai thuat chon duong trang thai
lién két do do tré 16n, thoi gian hoi tu 1au do doi hoi can phai trao doi cac thong

diép dinh tuyén 16n.

v twdng co ban:

< DV: Vector khoang cach, tam
coi la duwdong di ngan mnhat caa
ttr Mmoot ndt t&i Nhirng Nut khac

@ Mbi nut dinh ky g&ri DV cda no
t&i cac Nnut bén canh

M&i nut:

1
Chor (Thay ddi trong DV cuaa
Nnut bén canh)

@ Khi nut x nhan dwoc 1 DV, nd Tinh /lai wéc lvong DV
sé& cap nhat DV cua nd qua pt
Bellman-ford A v i

@ VSi mot sb didu kién, wdc NS DA inEy-an, o o

lvong D, (y) s€ hoi tu dan dén nuat bén canh
gia tri nho nhat d, (y)
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nut x

Dy) = min{c(x,y) + D,(y), c(x,z) + D,(y)}

chi phi téi
|X ¥y Z

chi phi i

Xy 2

= min{2+0 , 7+1} = 2

chi phi to1
|X y 2

_ Dy(2) = min{c(x,y) +

D,(z), c(x,z) + D,(z)}
=min{2+1, 7+0} = 3

N

+ théigian
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D,(y) = min{c(x,y) + D,(y), c(x,2) + D,(y)}
= min{2+0 , 7+1} = 2

D,(2) = min{c(x.y) +
D,(2), c(x,2) + D,(2)}

nut x =min{2+1,7+0} =3
chi phi t&i _chi phi t&i chi phi t&i
Xy z |X_»__y z Xy Z
" x{02 3% x[02 3
5 y|2 0 1 v o o0 1
nuat y W
chi phi t&i chi phi téi
x|02 7 x|02 3
y 7
2 20 1 Y20 1
) g Z17 10 zZ|3 1 0O
2 chi phi t6i chi phi ti
|X ¥ 2 |X Yy Z
X:| 052 F x|02 3
) Y20 4 y|20 1
2 —
= Z(3 1 0 Z|31 0
RS i Z + thoigian
So Sanh Link — State va Distance-Vector
Chirc nang Link State Distance Vector
Thong diép trao doi n nut, E canh => O (nE) thong | Chi dao thay d6 giita cac nut ké

diép

bén (hang xom)
Thoi gian héi ty thay doi

Toc dd hoi tu

Thuat toan O(n?) can O(nE)

thong diép

C6 sy thay doi

Su tin cay
Gia str 1 rouer hoat dong sai (161)

Nut guri cac chi phi (gia tri
Cost) sai

Mbi nut tinh lai bang chon
duong -> t6i wu

C6 thé bi giri sai

M&di ntt tinh toan dua trén cac
nGt khac -> 16i bi lan truyén t&i
cac router phia sau
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Téng két vé cac giao thie dinh tuyén phd dung trén mang IP:

Pactrung RIPv1 RIPv2 IRGP EIGRP OSPF
Distance-vector X X X X

Link-state X

Ty dong tom tit dinh tuyén X X X X

HB trg VLSM X X X

3™ party compatible X X X
Thich hep Nhé Nho Vira Lén Lén
Thei gian hoi ty Chém Chém Chém Nhanh Nhanh
Gia tri dinh tuyén Hop count Hop count BW+D BW+D 10E8/BW
Gi&i han hop 15 15 100 100

Can bang t3i clng gié tri dt X X X X X

Can bing tai ko cling gié trj dt X X

Thudt todn Bellman-Ford Bellman-Ford Bellman-Ford Dual Dijkstra

Thuat toan Cisco DUAL (EIGRP)

DUAL 4p dung v6i IGRP, EIGRP, doc quyén (La trai tim ctia IGRP, EIGRP, chon dudng t6i uu)
Lam thé nao EIGRP xéc dinh tuyén dudng tét nhat ?

Pé hinh dung don gian tir A dén E c6 ba tuyén duong: A-B-E, A-C-E, A-D-E.

M&i hang x6m cua A sé& giri mot reported distance (RD) hay con 14 chi phi tir nhirng router dén
dich.

B s& tn chi phi 1410.
C s& ton chi phi 1210.
D sé& ton chi phila30.
DUAL sé& str dung nhitng thong in d6 dé tinh toan tuyén dudng tot nhat.

« Tur A, tong so chi phi dén E khi diqua:
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« Bla20.Cla25. D la4s.

« Tathiy trong ba tuyén duong, tir A di qua B dén E c6 chi phi thdp nhat 12 20 -> A-B-E la
feasible distance (FD) tuyén dudng ngan nhat tdidich.

Cac giai thuit khac (tim kiém tai liéu tham khéo)

v Flooding

Giai thuat tim dudng phan cp

Giai thuat tim hai duong di phan biét Suurball
Giai thuat Prim-Dijktra

Pinh myén cho céc tram di dong

Dinh tuyén trong mang Ad-hoc

DN N NN

2.2. Kiém soat tic nghén
2.2.1. Cac nguyén tic va chinh sach kiém soat ticnghén

« Ticnghén: Ludng dit liéu di trén cap vé6i bang thong khong du. N6 xay ra khi nhiéu thong
tin lwu chuyén trén dudng truyén hoic may nhan ¢ thé chap nhan it thong tin hon may giri
trong cung 1 gidy (ms)

«  Diéu khién ludng: Khi xay ra tic ngh&n mang phai c6 co ché diéu khién ludng (Flow
Control), n6 thyuc hién co ché chuyén dit liéu téi noi cho (Cacher center) nao d6 trong mang,
hodc tao mot két ndi truc tiép gitra 2diém.

— C06 2 céch dé giai quyét dong bo dit liéu 2 dau dé dam bao khong bi 15i (truyén
théng)
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Cach 1: Stop and Wait (ngung va doi)

— Céch 2: sliding window flow Control (cira s6 di dong) — phd bién gdm 2 phuéng

phap

PP1: window End to End diéu khién ludng diém giri — nhan trong mang

PP2: Hop by Hop- diéu khién ludng giita hai nt lién ké

Flow Control =

Layer 1-4 (tiy theo giao thirc tAingnao)

VD: TCP: flow control ¢ ting transport, nham muc dich tranh tran buffer ngé vao.
Frame flow control ¢ tang datalink, nham muc dich tranh tic nghén trén dudng truyén. flow
control gitra may tinh va modem : ting physical , nham muc dich tranh tran buffer,

Cac gidi thuat chéng tic nghén

Khi ¢6 qua nhiéu goi tin hién dién trong mot mang con (hodc mdt phan ciia nd), hiéu nang hoat
dong cua hé thong bi giam. Tinh trang nay dugc goi la “tac nghén”.

Dung luighg 161 da

e e e e e ——— o —————_——

Hoan hao

il

clia mang con

Cac goi tin duige phan phoi

Mong mudn

Tac nghén
% g

Céc goi tin goi tdi
Mo ta tac nghén

Hinh H6.19 mo ta lai hién tuong tic nghén.

Khi s6 lugng géi tin chay trong mang con nam dudi ngudng cho phép, ching déu dugc phan phodi
dén dich (ngoai trir nhitng goi tin bi 161), va sb luong goi tin duoc phan phdi ti 1& thuan voi sb
lwong goi tin duoc phat ra lac dau. Tuy nhién, khi mat d6 giao thong tang qua cao, cac router
khong con dap tng kip nita va chung dan dan danh mat mot s6 goi tin. Didu ndy c6 xu hudng lam
cho van dé tic nghén nghiém trong thém. Khi ma giao théng cuc cao, hiéu nang hé thong sup do
hoan toan va hau nhu khong goi tin nao dwoc phan phéat dén dich.

Cé vai yeu t6 gop phan gay ra tic nghén. Néu dot nhién nhiéu ludng mang cac goi tin den mot nut
tai nhiéu ngd vao, va tit ca cac gdi tin nay déu can mot ngd ra, thi mot hang doi s& xuat hién. Néu
khong du b nhd dé luu cac g0i tin trén hang doi nay, mot $6 g61 tin s€ bi mét. Tang thém b nhd
chi gitip khdng mat goi tin trong hang doi, nhung Nagle (1987) da chi ra rang: néu mot router c6 bo
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nhd vO han, su tic nghén lai cang toi té hon! Ly do 1a khi ma g6i tin &én duoc dau cua hang doi thi
n6 da bi man ky (timed out), va do d6 s& c6 nhiéu phién ban trang voi gbi tin d6 dugc bén goi goi
dén router, 1am ting thém tai ctia moi hudng di dén dich cua goi tin.

Céac bo xur Iy cham ciling ¢ thé giy ra tic nghén. Néu CPU cua router xur 1y cac goi tin trung
chuyén qua n6 cham, hang doi ciing s& phat sinh, cho du dung luong cic dudng ndi vao va ra déu
vuot yéu cau.

Tom lai, duong truyén bing thong thép c6 thé giy ra téc ngh&n. Nang cip duong truyén nhung
nang luc x1r ly ctiia bo xur 1y tai router yeu cling gy ra tac nghén. Thanh thir, ning cdp mot phan
ma khong phai 14 toan bo hé théng chi day sy tac nghén tu noi nay dén noi khac ma thoi. Van dé
phat sinh tur sy bat can doi gifra cac bo phan ctua hé thong, va no chi qua di khi ma cac bo phan
nay duoc giit cn bang véi nhau.

Cic nguyén tic chung dé diéu khién tic nghén

Nhiéu bai toan trong cac hé thong phtre tap, vi du nhu trong mang may tinh, co thé duoc xem xét
theo quan diém cua 1y thuyét diéu khién (control theory). Cach tiép cin ndy dan dén viéc chia cac
giai phap thanh hai loai: vong dong va vong mo (closed loop and open loop). Cac giai phap dang
vong dong cd gang giai quyét van dé tic nghén bang cach dua ra thiét ké tot cho mang, thuc chat
la dé dam bao tit nghén s& khong xay ra. Mot khi mang duoc khéi dong va chay, sé khong co
viéc sura chira gitra ky.

Cac cong cu thyc hién viée diéu khién kiéu vong mé bao gém viéc quyét dinh khi nao nén chép
nhan ludng giao thong moi, quyet dinh khi nao thi bo qua cac goi tin va bo qua goi nao. Tat ca
cac cong cu trén déu c6 dic diém chung 13 chung dua ra cac quyét dinh ma khoéng quan tim dén
trang thai hién hanh ctia mang.

Nguoc lai, cac giai phap kiéu vong dong dya trén quan niém vé chu trinh phan hoi thong tin.
Céch tiép can nay bao gom 3 phan:

1. Giam sat hé thong dé phat hién noi nao va khi ndo xdy ra tic nghén.
2. Chuyén thong tin dén nhitng noi can c6 nhitng hanh déng g pho.
3. Diéu chinh lai hoat dong cua hé théng dé khac phuc sy cb.

Nhiéu kiéu do ludng c6 thé dugc sir dung dé giam sat mot mang con dé phat hién ra tic nghén ¢
do. Céc kiéu do luong thuong ding nhat 1a ti 1¢ cac goi tin bj bo qua do thiéu khong gian trix
dém, chiéu dai trung binh cta cac hang doi, sd luong cac goi tin bi mén ky va dugc tai truyén,
thoi gian tri hodn goi tin trung binh. Trong moi tinh hudng, cac sé do ting dong nghia véi viéc
tang tic nghén.

Budc thir hai trong chu trinh phan hoi 1 chuyén thong tin vé tac nghén tir diém duoc phét hién bi
tic nghén dén diém co trach nhiém xur Iy tinh hudng d6. Cach d& nhat 1a dé cho router phat hién
ra tic nghén phat thong bao dén nat ngudn vira goi thong tin dén lam tac hé thong. Di nhién,
thong bao nay lam cho tac nghén ting thém tam thoi.

Mot cach thong bao tic ngh&n khac la: Nguoi ta danh riéng mot bit hoac mot truong trong goi tin
dé trong truong hop co tac nghén, router co thé bat bit hoic trudng nay 1én va goi né dén moi
ngd ra nham thong bao cho cac lang giéng clia nd biét.

Hoic ciing c6 thé dung cach phan hdi sau: Cho céac host hodc router thudng xuyén goi cac goi tin
thdm do ra ngoai dé hoi thang ve tinh hinh tdc nghén. Thong tin nay c6 thé dugc st dung dé
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chuyén huéng vach dudng vong qua khu vuc bi tic nghén. Vi du thuc té: Mot s6 dai phat thanh
thuong phai mot sé may bay truc thing bay vong quanh thanh phd dé bao cao lai nhiing truc
dudng bi tac, tir d6 thong bao dén thinh gia gitip ho chuyén huéng 1ai xe tranh nhitng diém néng.
Su hién dién cua téc nghén déng nghia v&i viée: tai nguyén cia hé thong khong du dé tai ganh
nang thong tin truyen qua. Vi thé ta nghi ra hai giai phap: ting tai nguyén hodc giam tai. Vi du,
mot mang con ¢o thé bat dau str dung céac duong dién thoai quay s6 dé tam thoi tang bang thong
gilta mot s0 dlem nao d6. Trong cac h¢ théng vé tinh, viéc ting cong suat truyén dong nghia véi
viéc cung cdp bang thong 16n hon. Chia tach luu luong thong tin cho ching chay trén nhiéu
duong di khac nhau ciing c6 thé gitp ting bing thong. Cubi cung, cac router du phong (thuong
dé du phong tinh hubng cac router chinh bi su c¢d) c¢6 thé duoc mang ra chay truc tuyén dé ting
dung luong truyén tai cta hé thong khi tic nghén nghiém trong xay ra.

Tuy nhién, d6i khi ta khong thé ting tai nguyén cia hé théng 1én nita, hodc tai nguyén di ting tdi
da. Céch thirc duy nhat dé chong lai tic nghén 1a giam tai. C6 nhiéu cach giam tai, vi du: tir chéi
phuc vu mot s6 nguoi dung, giam cap dich vu dbi v6i vai hodc tat ca ngudi dung, va budc ngudi
ding cung cap lich trinh phat ra yéu cau cua ho.

Cic bién phap phong ngira tic nghén

Tai tﬁng mang, viéc chon sir dung mach ao hay datagram s€ tac dong dén tac nghén do nhiéu giai
thuat diéu khién tic nghén chi chay trén mach 4o. Giai phap “lap hang doi cho cac goi tin va
phuc vu ching” lién quan dén viéc mot router c6 mot hang doi cho mdi ngd vao, mot hang doi
cho mdi ngd ra hay ca hai. N6 ciing lién quan dén trinh tu x\r 1y cac goi tin trong hang doi (
round-robin hay dua trén sy wu tién). Chinh sach huy bo goi tin s& chi ra goi tin nao can bi hiy
b6 khi khong con khong gian chira. Mot chinh sach tot co thé giup lam giam tic nghén, nguoc lai
c6 thé 1am tic nghén trAm trong thém.

Mot giai thuat vach duong tt co thé gitp tranh duoc tic nghén bang cach trai déu giao thong
trén tat ca duong noi, trong khi mot giai thuat t6i chi don gian goi qua nhiéu thong tin 1én mot
duong tai da qué tai roi. Cu01 cung, viéc quan ly thoi gian song cua géi tin s€ phai dua ra quyét
dinh 1a mot gobi tin co the song bao lau trong hang doi trude khi bi huy bo. Thoi gian song qua dai
s& 1am tri tré cong viéc rat lau. Nhung néu thoi gian song qua ngan cac goi tin thinh thoang s€ bi
mén ky (timed-out) trude khi chung dén duge dich, vi thé dan dén viéc tai truyén.

Dieu khién tac nghén trong cac mang con dang mach do

Mot giai phap don gian la diéu khién cap phép (admission control). Y tuong nhu sau: mot khi co
canh bao vé tac nghén, h¢ thong s& khong th1et 1ap thém mach 4o nao nita dén khi sy ¢d qua di.
Vi thé, trong luc tic nghén xay ra,  nhing cd gang thiét 1ap mach 4o déu thét bai. Ly do: cho phép
nhiéu ngudi vao ddy s& lam cho van dé tré nén trim trong hon.

Céch tiép can khac 14 cho phép tao ra cic mach 40 mdi nhung can trong vach dudng cho cac
mach 40 mdi nay di vong qua khu vuc bi van dé tac nghén. Vi du, xem xét mang con nhu trong
hinh H6.20, trong d6 hai router bi tac nghén.
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Tac nghén
(a) (b)

(2) Mot mang con bi tic nghén.
(b) Mang con duoc v€ lai sau khi loai trir cac diém gay tac nghén

Gia stt mot host dugce ndi voi router A mudn thiét 1ap ndi két t6i mot host cua router B. Thuong
thi n6i két nay s& chay qua mot trong hai nit bi tic nghén. Dé tranh chuyén nay, ching ta v& lai
mang con nhu trong hinh (b), b qua cic router bi tic nghén ciing v6i cac dudng ndi ciia ching.
Puong chdm chi ra mot duong di c6 thé tranh duoc tic nghén.

Mot chién luge khac lién quan dén mach ao 1a: host va mang con thoa thuan véi nhau vé viée
thiét 1ap mach ao. Thoa thuén nay thuong bao gom dung luong va duodng di cua thong tin, chét
luong dich vu duoc yéu ciu va cac thong s6 khac. Pé dam bao thuc hién duoc thoa thuan, mang
con s& danh riéng tai nguyén trén sudt con dudng mach 4o di qua. Céac tai nguyén nay bao gom
khong gian bang vach duong va buffer trén cdc router, cung voi bang thong trén cac duong noi.
Trong tinh huong nay, tic nghén hau nhu khong xdy ra trén mot mach 4o méi boi vi tat ca tai
nguyén can thiét da dugc dam bao sin dung.

Kiéu danh riéng tai nguyén nay c6 thé dugc thuc hién toan thoi gian nhu 13 moét phuong thirc
hoat dong chuén, hodc chi duoc thyc hién khi tic nghén Xay ra. Néu dugc thuc hién toan thoi
gian s€ c6 han ché 1a lang phi tai nguyén. Néu duong truyén 6 Mbps dugc tan hién cho 6 mach
40, mdi mach 4o tiéu tén 1 Mbps, thi duong truyén nay ludn dugc danh dau 1a day, cho du hiém
c¢6 khi nao 6 mach 4o con ctia né truyén hét cong suat tai cung thoi diém.

Piéu khién tic nghén trong mang con dang Datagram

Trong mang dang Datagram, mdi router c6 thé d& dang kiém soat hiéu ning cua cac dudng ra va
cac tai nguyén khac. Vi du, né co6 thé gan cho moi duong ndéi mot bién thuc u, véi gia tri tir 0.0
dén 1.0, dung phan anh hiéu nang gan day ctia duong nd1 do. B¢ duy tri do chinh xac tot cho u,
mot mau hi¢u nang tire thoi f cua duong noi s€ duoc lay thuong xuyén, va u s€ dugc cap nhat nhu
Sau

Uwsi =A N5+ (1-a)f

trong d6 hang sd a quyét dinh router quén di lich str gan ddy nhanh nhu thé nao.

Khi u vurot qua ngudng, dudng ra roi vao trang thai “canh bao”. Moi géi tin méi ti s& duogc giir
lai va cho kiém tra xem dudng ra c¢6 ¢ trang thai canh bdo khong. Néu ¢, mot so hanh dong s¢€
dugc thuc hién, va chung ta s€ thao luan ngay sau day.
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Cac goi tin chan (Choke Packets)

Khi mét goi tin dén router va ngd ra cua nd dang ¢ trong trang thai bao dong, router s€ goi mot
goi tin chdn nguoc vé nit ngudn da gai goi tin d6. Goi tin gap tic nghén nhu da noi sé duoc danh
dau dé no6 khong lam phat sinh cac géi tin chén khac nira. Khi goi tin chan dén dugc nat ngudn,
nat ngudn sé giam luu lugng thong tin dén diém bi nghén di X phan tram. Do c¢6 thé con vai goi
tin dang trén duong di dén dich bi ngh&n, sau nay nit ngudn nén bd qua cac goi tin chin phat ra
tiép tir dich do.

Sau giai doan trén, nut ngudn bo thém mot khoang thoi gian dé lang nghe thém cac goi tin chan
khac. Néu chiing con t6i, duong nbi van bi nghén, nat nguén tiép tuc giam dung luong truyen
Néu khéng con géi tin chin nao chay nguoc vé nit nguon trong thoi gian ling nghe, n6 co thé
tirng budc ting luu lugng truyén 1én.

G6i cac géi chan tirng budc mét ( Hop-by-Hop Choke Packets)

O téc do cao hoac qua khoang cach xa, viéc gbi goi tin chan ngugc vé nat nguon la khéng hiéu
qua, boi vi phan g cua nut ngudn s€ cham.

Mot cach tiép can khac 13 1am cho géi tin chin co tac dung tai moi nut trung gian ma nd di qua.
Hay xem hinh vi du 5.18(b).
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(a) (b
(a) Mot goi tin chan chi thc dong 1én ndt ngudn. (b) Mot goi tin chan tic dong 1én moi nit ma no di
qua (H6.21)

O trong hinh 5.18(b), ngay khi g6i tin chin vira dén FF lién giam luu luong truyén dén D. Tuong

tu, khi g6i tin chan den E, E s¢ giam luu luong truyén dén F. Cudi cliing géi tin chan dén A va luu
luong dugc giam sudt tuyén duong tir A dénD.
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Hiéu qua cua so dd chin timg budc mot 1a c6 thé giai phong diém bi nghén nhanh chéng. Tuy
nhién céi gid phai trd 1a né ti€u ton bang thong hudng 1€n cho goi tin chdn. Nhung cai loi cuoi
cung la & cho, giai phap nay bop chét tac nghén ngay trong trirng nudc.

2.2.2. C&c giai phap kiém soat tic nghén

«  Khéng ché tic ghén: 1a ngin chin xay ra khong dé tic nghén vé luu luong dir liéu trén
dudng truyén (congestion control)

* Flow Control: Stop and Wait

Dicu khién Iudng kKét hop ARQ — Stop-and- wait {(dirng i doi)

Stop - and —wait la mdt dang caa didgu khiégn dong truyén dimg va doi da ma
rang dé chita cac chirc nang truvén lai dir ligdu trong trirdomeg hop div liéu bi mar hoic bi

hur hdmg.

Hinh v& md t@a nguyén tic hoat déng cor ban cua co ché phat lai dirng va i

True Ll gian hén phat

T -
| Paciat & |c:|:=n:. | | Packet 1 C‘H‘C e giat | Packeal 1 |c~|=-c
Mhan Gana Ph&t Fign M dona
khun € h: uarg 1 =0 kheng 2

Traas théxd gian BEn thu

Flirds 2.7 - Phcir lai theo oo ohé ciererg ver o
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Hinh mé ta nguyén tac hoat déng cua co ché Stop- and- Wait:

Packs C | Fackel - | Packel z Padks: n TrJc b1 gian Ban ghel
o Phsi
Shet ghet | ThOTgan  leper SN | Fuankel
Ak (T MK
il RN=0 RM=C
Mhr :m-n[ Mhin aurg'[ Phat hisr
Facksl - Facks 2 =al

Fackel 0

Troc B gian e the

Hinh 2.2; Stop-and-Wait ARQ o ding SN/RN

Flow Control: Window end to end

E¥iraly rrgrfaier
Phurong phap didu khién ludng theo cira s& dira trén oo so phurong phap cla 56 truot

AR lam vigéo tal lop liém két div liéu. Cac khung thdng tin or phat sang thu va khung bao
nhin, bao 161 tru}-t::“n tir thu sang phat duoc danh s thar tir dé phan biét, kich thirde oira so

W= 28 wii k14 so bit ding ddanh 5o phan bigt cac khung.

Bai todan 2: Trowdimg hop d = W. X

"""""""" o B I

W
—_— -
Kl faundre
c oha =0 W ==

T Truc thé

Trus thdei .
gian barm phal / —_— gian ken ta
ALK quayw N
l21 philz B hat

Hirh 2.7 Vi dw phia phet travén fin bhong fién fue khi W= 3

a. Tac nghén cuc bd
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Backbone (Physical)

Bridge/ Router

VLAN (Switch layer 2)

IP Subnet (Subnet Mask)
b.Téc nghén toan cuc
» Backbone (Physical)
«  Others (t6i wu hoa thiét ké mang, duong truyén, Server...)
2.3. Pinh tuyén lién mang
Khai niém veé lién mang
Phan cip dinh tuyén trén Internet (Internet = Mang ciia cac mang )
M&i mang c6 thé Iya chon riéng cho minh mét chién luoc chon duong riéng.
MObi mang nhu vy c6 thé goi 13 mot hé ty tri - Autonomous System (AS)

M6 hinh két noi lién mang

M6 hinh internet két ndi cac AS

Khai niém vé AS (Autonomous System)
Co ché chong loop 1a mot ASN- AS number. Khi mot cAp nhat vé mot mang di ra khoi 1 AS,

ASN cua AS d6 duoc dinh kém vao ban cap nhat. Khi mot AS nhan mot cap nhat, n6 sé xem
trong AS list. Néu nhan ra ASN cua chinh n6, cap nhat s€ bi loai bo.

ASN — Autonomous system number
Gom 16 bit nam trong range 1— 65635 gdm co:
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« Private: 64512-65535 — chi str dung trong m¢t AS local va bi remove khi di qua AS
khac. Do IANA cap. (hién tai VPNT van dang st dung AS private cho 64 tinh thanh va
chi c6 1 AS két noi ra bén ngoai, & VN thi chi c6 5 s6 AS).

Giao thirc GBP (iBGP, eBGP)

Upstream Upstream
Prowvicer A Provider B

45100 b 5200

eBGP

WETREH S

e tont oo Info o P £
Pinh tuyén ndi (iBGP) , 1a dinh tuyén giita cac router trong 1 AS

Dinh tuyén ngoai (eBGP) 1a dinh tuyén két ni AS (thong qua router)

o 1Bgp (internal BGP) 1a BPG chay trong cung 1 AS.
o ¢eBGP (external BGP) 1a BGP chay gitra cac AS.

+ Cdc kiéu thong diép BGP: C6 4 kiéu thong diép

- Open: sau khi mot lang giéng dugc cau hinh, BGP giri mot thong diép open dé cd gang két ndi
véi lang giéng d6. Bao gom thong tin nhu ASN, RIB, va hold time.

Ky Thudt Lién Mang - 30



- Update: thong diép nay duoc sir dung dé trao doi thong tin dinh tuyén gitta cac peers. Chta
thong tin v€ cac routes mai, cac routes bi down, va cac thudc tinh cua duong (path attributes).

- Keepalive: mic dinh, cac BGP peers trao doi thong diép nay sau moi 60 gidy. Chung s& gii
phién lam viéc gitra cac peer dugc active.

- Notification: khi xay ra 1 van dé lam cho Router phai két thuc phién lam viéc BGP, mot thong
diép notification s€ dugc giri dén BGP neighbor va viéc két ndi s€ cham dut.

Cdp nhdp BGP

+ BGP Database: BGP dung 3 loai database, 2 loai dung riéng cho giao thirc, 1 loai dung cho
toan by qua trinh routing trén router

- Neighbor database: mot danh sach tat ca cac BGP lang giéng dugc cau hinh,

- BGP database, hay con goi RIB (Routing Information Base): mot danh sach cac mang ma BGP
bict, kém theo la paths (duong di) va attributes.
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Chuong 3. GIAO THUC LIEN MANG
3.1. Tang mang trong mo hinh OSI va giao thirc ting mang
3.1.1. Céc vén d@ trong thiét ké ting mang
+ Router ¢6 chirc nang tai ting mang (Network Layer); vi ly do d6 viéc thiét ké ting mang 1 viéc
lap dat c&c router mot cach tbi wu sao cho mang hoat dong hiéu qua nhat
+ Viéc lap dat thira router s& 1am cho mang phai xtr Iy tai cac nait va c6 do tré (delay)
+ Thém mdt router kem theo mdt chi phi lép dat; phai thuc hién cAu hinh router

+ Tbi thiéu hoa trong 1ap dat router: Viée xir Iy gi tin trong lién mang phai van hanh 6n dinh trach
tac nghén:

Bao nhiéu router la du?
+ can clr vao sO luong mang con vat ly trong lién mang
+ Céan cur vao khoang cach ciia moi mang

3.1.2. Giao thirc ting mang (dinh tuyén va diéukhién)

0OSI| Model

7. Application

6. Presentation

5. Session

TCP/IP Model

Application

4. Transport

Transport

3. Network

Internet

2. Data Link

1. Physical

LNNERNE

AL .

Network Access

Ky Thudt Lién Mang - 32



mm
Apelcatontaver EZE KN Kl
=]

e e | owr | e | aor
ARP

a. Giao thire IP — ICMP

+ ICMP ?? la giao thirc diéu khién
¢ ICMP (Internet Control Message Protocol)
= |4 giao thirc diéu khién cia tang IP
% Chtrc nang cua ICMP
=  Piéu khién luu luong
= Thoéng bao 16i
= Dinh hudng lai cac tuyén
»  Kiém tra cac tram & xa

Router giri thdng diép ICMP cho mot tram thdng bao nén dung router khac (tram ngudn & cling
mot mang véi 2 thiét bi dinh tuyén)
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Nhom Loai bén tin Kiéu -
Type
Hoi va phac dap Echo (Echo request va Echo reply) 8/0
Hoi va phuc dap nhan thoi gian (Timestamp request 13/14
Théng diép truy van va Timestamp reply)
(ICMP Queries) Yéu ciu va phiac dap mit na dia chi (Address mask 17/18
request va Address mask reply)
Yéu cau quang ba bo dinh tuyén (Router soliciation 10/9
va router advertisement)
Khéng thé téi dich (Destination Unreachable) 3
. .. Yéu cau nging hodc giam téc d6 phat (Source
Thong diép bao 161
quench)
(ICMP Error reports) ) ; .
DPinh hudng lai (Redirection) 5
Vuot ngudng thoi gian (Time Exceeded) 11

172.31.20.0

|:| 172.16.23.0
— el
A

Host 1

2

Router C

172.20.10.0

) ) 192.168.40.0 |:|
ell el —
Router A Router B A 2

< Tim hiéu lénh Ping (m6t ing dung ctia ICMP)

= Khi Host 1 ping t6i Host 2 tirc 1a host 1 gtri mét loat cac goi tin ICMP echo request.

» Host 2 nhan duogc lap tirc guri lai cac goi tin tra 161 ICMP echo reply

<> Tim hiéu 1énh Ping (mét tmg dung cuaICMP)

= Khi Host 1 ping t&i Host 2 tire 1a host 1 giri mot loat cac goi tin ICMP echo request.

» Host 2 nhan dugc 1ap tirc gui lai cac goi tin tra 161 ICMP echo reply

% Céc thong sd

Ping thanh cbng
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» Bytes: kich thudc goéi tin
= Time: thoi gian hoi dap
= TTL: thoi gian sdng, ct di qua 1 router gid tri giam di 1
Ping khdng thanh céng
= Request time out: hét thoi gian ma khong thiy goi tin tre vé
= Destination host unreachable:
Hoat dong ICMP
Chuyén phit thong diép bing IP Datagram
> Khong hé c6 thém do tin cdy va uutién
> ICMP khéng tao ra théng bao 15i vé théng béo 16i khac
> ICMP khong phai 1a giao thtrc cap cao hon IP, ma 1 phan bat budc cua IP

Khuon dang thong diép ICMP

] 8 16 31

TYPE CODE CHECKSUM

ICMP data (depending on the type of message )

> TYPE (8 bit): mang kiéu thong diép ICMP

> CODE (8 bit): them thong tin vé thongdiép

A\

CHECK SUM (16 bit): ICMP str dung thuat giai checksum nhu IP nhung Checksum ICMP
chi tinh dén thong diép ICMP

ICMP data: header va 64 bit di liéu dau ctia datagram gay nén 16

Mot s6 kiéu (TYPE) ciia ICMP:

0: Echo Reply
3: Destination Unreachable
4: Source Quench

5: Redirect

< X X X\ X Vv Vv

6: Alternate Host Address
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v
v
v

D D N N N N N NN

8: Echo Request

9: Router Advertisement
10: Router Selection

11: Time Exceeded

12: Parameter Problem
13: Timestamp

14: Timestamp Reply
15: Information Request
16: Information Reply
17. Address Mask Request
18. Address Mask Reply

Cac thong diép quan trong ICMP quan trong

AN NN N Y U N NN

Thong diép ICMP kiém tra kha ning dén dich (Ping ICMP)
Thong diép ICMP bao 15i cac dich khong dénduoc

Thong diép ICMP 1am ngudi ngudn phat (Source Quench)
Thong diép ICMP yéu cau thay doi dinh tuyén tir bo dinh tuyén
Thong diép ICMP nhan biét vong kin hozc dinh tuyén qua dai
Thong diép ICMP bao 15i ¢6 van dé tham s6 cua Datagram
Thong diép ICMP ddng bo dong ho va udce luong thoi gian
Thong di¢p ICMP tim mat na mang con

Thong diép ICMP tim ra bo dinh tuyén

Thong diép ICMP yéu cau bo dinh tuyén cap thdng tin tac thi

Thong diép ICMP kiém tra kha niing dén dich (Ping ICMP

- /—\). = /ﬂ"
Is B - Yes . lam S
reachable ‘?) heres _»

g__»

ICMP echo request

ICMP echo reply
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Chuang minh duoc nhitng phan chinh cia hé théng 1am viéc tot néu nhu may ngudn nhan dugc
ding thong di€p “echo reply”.

| CAaWindowshsystem32\cmd.exe =

icrosoft Windows [Uerszion 6.2_.92801
Cc>» 2012 Microsoft Corporation. All rights reserved.

swUserssthinhX>ping google.com.vun

Pinging google.com.vn [113.171.244_247]1 with 32 hytes of data:
Reply from 113.171.244_247: hytes=32 time=38Bm=s TTL=56
Reply from 113.171.244_247: bytesz=32 time=38m=z TTL=5%6
eply from 113.171._.244_247: bytes=32 time=48ms TTL=5%6
Reply from 113.171.244_247: hytes=32 time=3?m=s= TTL=56

Ping statistics for 113_171 _244_247:
Packets: Sent = 4. Received = 4. Lost = B8 <{B8x loss>.

Approximate round trip times in milli—seconds:
Minimum = 38ms,. Maximum = 4P8ms,. Average = J8Bms

swUzers~thinh>

Trén nhiéu hé théng, 1énh thyuc hién viéc gui thong diép ICMP “echo request” c6 tén 1a PING

o 8 16 31

IDENTIFIER. SEQUENCE NUMBER

IDENTIFIER va SEQUENCE NUMBER dugc str dung dé may guri so sanh giita 161 yéu cau va 1oi
dap

Théng diép ICMP bso 16i cac dich khong dén dwoc.

Khi bo dinh tuyén khong thé truyén hay chuyén phat datagram, né giri théng béo “dich khdng thé
dén dugc” nguoc tré vé ngudn, thong qua dinh dang Data Option nhu sau:
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May B

& Internet

. 1 don’t know
Router A how to get to
B!
Send ICMP!
Thong diép ICMP lam ngudi ngu(‘“)n phat (Source Quench)

> Khi datagram dén qua nhanh ma may tinh hodc bo dinh tuyén khéng xt Iy kip.

> B0 dinh tuyén sé& giri thdng diép ICMP “source quench” yéu cau ngudn giam cudng do

truyén datagram.

» Khong c6 thong di€p nguoc lai.

May A

& T Internet
: B

Unusad (zero)

[P header + 64 bits of original of the datagram

Céc thong diép “Source quench” c6 mdt vung dé chura tién t6 cua Datagram.

Théng diép ICMP yéu ciu thay d6i dinh tuyén tir by dinh tuyén
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Default GW: 192.168.1.100 10.1.1.100

IP header: 10.1.1.1
192.168.1.200

LA;————- Internet S

Redirect
192.168.1.100

Théong diép ICMP nhin biét vong kin hoic dinh tuyén qua dai

> Khi bo dinh tuyén hity boé mot datagram vi TTL ctia n6 vé 0 hodc vi hét thoi gian doi
fragment ctia mot datagram, no sé guri thong diép ICMP “qud thoi han” (time exceeded)
nguoc vé ngudn cua datagram do.

» Data Option:

U e 16 21
Type(ll Code {0 orl) Checksum

Unuszad (z=ro)

[P header + 64 bits of original of the datagram

Code = 0: B dém thif gian song bing zer
Code = 1: Qua thi gian doi ket hop cac fragment

Théng diép ICMP bzo 18i ¢6 van dé tham s6

Pointer Unused (Zero)

IP header + 64bit of original data of the
datagram

> Thong diép “Parameter Problem” duoc st dung khi bo dinh tuyén nhan thay c6 van dé vai
header cua datagram.

> Phan Data Option duoc dinh dang va chi duoc gtri khi ¢6 van dé qua nghiém trong
> Str dung viing POINTER dé xac dinh byte trong datagram da gay ra 13i.

Thong diép d(“)ng bo dfﬁng hd va wéc lwong thoi gian

Ky Thudt Lién Mang - 39



0 8 16 31

Identifier Sequence number

Originate Timestamp

Receive Timestamp

Transmit Timestamp

Type: Xac dinh yéu cau (13) hay tra 10i(14)

Code: Nhan gia tri 0.

Identifier va Sequence number: dugc dung boi may ngudn
Originate timestamp: thoi gian do may ban daudién

Receive timestamp: duoc dién ngay khi nhan duoc yéucau

YV V VYV VY V V

Transmit Timestamp: dién ngay khi 16i dap chuyéndi

Thong diép ICMP tim mét na mang con

) Internet

192.18.0.1

> Pé tham gia vao mot mang con, mot may tinh can biét mit na mang con.
> ICMP cung cép kha ning gtri yeu cau tryc tiép tir mot may tinh

0 a 16 31

Identifier Sequence Number

Subnet address mask

> TYPE: thong diép 1a yéu ciu(17) hay (18)

» SUBNET ADDRESS MASK: mat na mang con cua loidap

> IDENTIFIER & SEQUENCE NUMBER: cho phép may phéi hop véi 101 dap véi yéu cau
Théng di¢p ICMP tim ra b dinh tuyén
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Cung cip hai co ché khéc phuc nhugc diém cia BOOTRAP va DHCP dé cho phép mot may
tinh tim ra mot dia chi mot bo dinh tuyén

Lay thong tin tric tiép tir chinh bo dinh tuyén
Str dung k¥ thuat trang thai mém vé&i bo dém thoi gian.

o 8 16 31

Number Entry Length TTL

Router address 1

Preference level 1

\
N\

Router address n

Preference level n

Number: Sb luong cac dia chi dé sirdung
Entry length: Kich thudc cua mot vung
TTL: Thoi gian dugc str dung dia chi quang ba

Router address & Preference level: tuong tmg mot conduong

Théng diép ICMP yéu ciu b dinh tuyén cip thong tin tirc thi

0 8 16 31

Unused (zero)

Khi may méi khai dong s& giri thong diép “khan khoan bo dinh tuyén” yéu cau router cap
théng tin.

Router dép lai bang thong diép “routeradvertisement”

May tinh c6 thé giri “loi khan khoan” téi tat ca cac dia chi multicast hodc t6i dia chi quang
ba

IPv6 —ICMPV6

Internet Control Message Protocol version 6 (ICMPv6) 1a phién ban dugc bién doi va ning
cap cua Internet Control Message Protocol (ICMP) cho giao thirc lién mang thé hé 6 (IPv6).
ICMPV6 dugc dinh nghia trong RFC 4443. ICMPV6 1a mot phan gan lién v6i IPv6 va thuc hién
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thong bao 16i mang va chirc ning chan doan (vi du, ping), va c6 mot khudn khd cho cac phan mé
rong dé thyc hién nhing thay ddi trong twong lai.

Mot s6 phan mé rong da dugce cong bd, xac dinh cac loai théng diép ICMPv6 méi cling nhu tiy
chon méi véi nhiéu loai thong diép c6 & ICMPv6. Giao thirc Neighbor Discovery (NDP) 1a mot
giao thirc phat hién cic nut trong IPv6 thay thé va mo rong cac chirc ning ciia ARP.[ASecure
Neighbor Discovery (SEND) 1a mot phdn mé rong ctia NDP thém nhitng chtrc ning an ninh.
Multicast Listener Discovery (MLD) duogc sir dung boi cac bo dinh tuyén IPv6 dé kham pha
multicast listener trén mot dudng két ndi truc tiép, gidng nhu Internet Group Management
Protocol (IGMP) duoc st dung trong IPv4. Multicast Router Discovery (PBSCL) cho phép phat
hién cac multicast router.

Ciing nhu ICMP, cac thong diép ICMPv6 duoc chia ra 1am hai loai: théng diép 16i Va théng diép
thong tin. Cac thong diép ICMPv6 duoc cac goéi IPv6 chuyén cho trong do gia tri ciia Next
Header cho ICMPV6 la 58.

Goi tin ICMPvV6
G6i tin ICMPVE

Bit offset 0-7 B-15 16-31
0 Type Code Checksum
32 Thong diép

Goai tin ICMPV6 bao gébm phan header va phan théng diép. ICMPV6 header bao gém ba trudng: Type (8 bit),
Code (8 bit) va Checksum (16 bit).

o type xac dinh loai théng diép. Gia tri tlr O t&i 127 (bit dau tién la 0) chi théng diép 16i, tv 128 t&i 255 (bit
dau tién 13 1) thong diép thong tin.

e code phan dang sau hon géi tin ICMPV6, dinh ré day la goi tin dang gi trong tirng loai théng diép
ICMPV6.

e checksum cung cAp gia tri st dung dé kiém tra 16i cho toan bo géi tin ICMPV6.

b. Giao thwe dinh tuyén:

RIP, OSPF, EIGRP, BGP, IS_IS

1S-1S 14 1 giao thirc thurdmg duroc ding trong cac ISP vi né c6 nhiéu tink ndng néi tréi. C6 thé néi 1S-1S 1a 1 giao thikc kha phiic tap nén
khi cac ban doc IS-IS hdy binh tinh.
Sau ddy sé la loat bai vé IS-1S

1. Lich s IS IS

- Puoc phat trién vao thap nién 80 boi cong ty DEC va dugc cong nhan boi to
chtre I1ISO

- 1S-1S (Intermediate System to Intermediate System) la mot giao thire dinh
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tuyén IGP.

- 1S-IS duoc xem 14 giao thirc dinh tuyén cho mé hinh OSI

- Viéc tao ra IS-IS 1a mot phﬁn trong su nd luc tao ra mot giao thirc chuan quéc té
c6 thé canh tranh véi TCP/IP. IS-IS dugc phat trién dé dap tng:

. Mot giao thirc khong mang tinh doc quyén.

. HO tro dai dia chi rong va phan cap

. M0t giao thtrc hiéu qua, cho phép hoi tu nhanh, chuan x4c va it gy qua tai

mang, ‘ , ,

- Tuy nhién, sau nay internet dugc xay dyng trén nén TCP/IP da chiém uu thé nén
IS-IS da thay ('101 dé hd tro IP véi tén goi Integrated 1S-1S (IS-IS tich hop)
- Nhitng nim gan day, IS-IS vuon 1én nhu mot giao thirc dinh tuyén cho IPv6
hay str dung véi MPLS. Thém vao d6 1a cac uu diém cua IS-IS ciing dugc nhéc
to1
nhu: 1S-1S' la mot giao thirc décﬁ ldp, mo rong 16t, va cé kha nang xdac ldp dinh Zuyén
theo ToS (Type of Service - Kiéu dich vu)

2. Tinh niang

La giao thirc Link state

HO tro VLSM

Str dung thuat toan Dijkstra’s SPF

Ho1 tu nhanh

St dung goi tin Hello dé thiét ldp Adjacencies V3 LSP dé trao doi théng tin bang
dinh tuyén (link-state information)

- Hiéu qua trong viéc st dung Bandwidth, RAM, CPU

- HJ trg 2 murc dinh tuyén

« Level 1: Xay dung topology chung cta cac system ID trong cung 1 area véi
duong di tot nhat

. Level 2: Trao d6i thong tin giita cic Area. Xéac dinh traffic dén 1 area voi
duong di tot nhét
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3. Intergrated I1S-1S
- Trong md hinh OSI

. Router dugc coi nhu mot IS (Intermediate System - Hé thong trung gian)

. PC dugc coi nhu mot ES (End System - Hé thong dau cuoi).
=>|S-1S la giao thirc dinh tuyén Router toi Router.

- CLNP (Connectionless Network Protocol): Lép Network trong mé hinh OSI dugc
goi la CLNP va duoc st dung cho CLNS

- CLNS (Connectionless Network Service): IS-IS 1a 1 giao thirc hoat dong trén OSI,
n6 st dung CLNS nhu 1 Router-ID dé nhom cac Router vao cac Area. Thuc té
CLNS chi co6 y nghia tugng trung

3. Routing level:

- Hb trg 4 mirc level routing

. level 0: dung giao tiép End system téi Intermediate System (ES —IS: router
vO1 may)
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. Level 1: dung dé trao doi thong tin trong mot Area. Str dung LSP level 1
tuong tu nhu LSA 1&2 trong OSPF (internal area)

. Level 2: dung dé trao d6i thong tin backbone gitra cac Area. Str dung LSP
level 2 twong tu nhu LSA 3,4,5 trong OSPF (other area)

« Level 3: dugc su dung gitra Autonomous System (AS) va khu vuc

Interdomain Routing Protocol (IDRP). => Gitra cac IS-IS domain
- Nhung cisco chi ho tro 2 level routing: level I va level 2.

Another Level 3 routing between \ .
- Lewel 2 rowting
1518 - separste domains . between differont
domain | areas within the
N same domain
- v T
IS IS
Arca 1 Arca 2

‘.
IS <| IS
Level 1 rouling

betweon 155 within

G the same arca

: chloi 0 goutin +
Es Detwaen E5s mu? IS8 _i_:s

-:.’ an the same sulieet ‘_,

”

4. Router Level: ,
- Router co thé o trong level 1, level 2 hodc trong ca hai

. Router level 1: st dung LSP dé xdy dung topology cho khu vuc né thudc ve,

area local

. Router Level 2: sir dung LSP dé xay dung topology giira cac area khac nhau
(twong duong router backbone trong OSPF)

« Router level 1-2 1am chirc nang cta ca 2 con trén. (twong duwong ABR trén

OSPF)
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5. Area

- Trong IS-IS méi Router chi thuéc 1 area (khac véi OSPF)
- IS-IS thi flexible (linh hoat) hon khi mé rong backbone

" S Areas

- OSPF thi méi link thudc 1 area nhung Router thi co thé thudc nhiéu area

- Puong mau hong 1a backbone, tat ca router nam trén duong mau hong sé& co
th¢ thay nhau.
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6. DIS

- Gibng nhu mot DR trong OSPF, & IS-IS mot DIS duoc dung dé mé phong cac
két ndi point to point di qua moi truong multi-point. Do vay mot DIS do1 khi con
dugc goi 1a mot pseudonode (nut 40).

——- Logical Pseudonode—Logically
- Physical Connected to All Other

Nodes
P i ¥ il
\\ // \\

/ \
[ \
\ )
S \. J

/ o

e —

™

\

\

\

)
\ /
N\ //

~N

Note: All physical routers still
establish adjacency to each other.

. ——— S ——

014G_27
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- Mic du ¢6 nhiéu diém giong nhau, nhung DIS van c¢6 nhiéu diém hoi khéc so véi
OSPF:

. DIS nam ca & level 1 va level 2, va khdng c6 mét DIS dw phong.

« Trong IS-IS cho phép mot Router moi khi c6 priority cao hon DIS s€ duoc
phép cudp quyén va tré thanh DIS méi.

. Trong OSPF, s6 lugng adjacency it vi mdi Router chi thiét 1ap moi quan hé
Adjacency v6i DR va BDR, con trong IS-IS, mdi Router déu thiét 1ap
Adjacency vi moi Router khac trén duong day.

o Cadc goi tin LSP chi duwoc gui boi DIS véi vai tro cia mot psenudonode.

- Bau chon DIS duva trén céc tiéu chi

. Priority cia interface nao ca0 nhat
. SNPA (MAC) 16n nhit

7. intergrated (or dual) IS-IS

- Ban dau IS-IS thi chi danh cho c6 CLNS protocol (chi danh cho chuan OSI).
- Nhung vi sau nay IP pho bién hon nén IS-IS hd tro luén ip nén né dugc goi
chinh x&c la intergrated I1S-IS.

=> |S-1S tao ra 2 bang: 1 cho IP va mot cho CLNS.

. Khi day géi di n6 sé tra vao bang routing IP twong tmg véi con router NA0.
« Sau do no sé tra bang CLNS address dé tim ra chinh x4c vi tri con router dinh
) tuyén 1S-IS. , ? q
- Tat ca thong tin IP thuc chdt sé duoc boc trong PDU (CLNS protocol) dé chuyén
goi di chir khong send trong ip packet.
- MOoi router chay IS-IS chi c6 duy nhat mot address CLNP (CLNP address dai
dién cho mdt router, chir khong dai dién cho tung interface).
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1-Backbo R2-ABR hRs-lnum\al

etwork LSA |
i 1‘f§ Gtﬁr'ﬁzl?y—l:gl:]
! - . i ¥

rﬁ External LSA |

1S-IS Areas

K&t luan: Tur bai viét trén chiing ta c6 thé rit ra 1 vai diém tuong dong va khac
nhau gitta OSPF va IS-1S
- Giong nhau gitra IS-1S va OSPF

. Link-state representation, aging timers, and LSDB synchronization

« SPF algorithms
« Update, decision, and flooding processes

« VLSM support ’ 7
- Chi khac 1a aging timers cua OSPF thi dém lén tung giay tai tho1 diém n6 vura
nhan LSA. Con IS-IS thi dém ngugc tir khi né nhan LSP.

Tham khao chuong 5.

c. Mt sb giao thirc ting mang phat trién béi 1SO, Apple, Novell
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Protocol Suites and Industry Standards

Novell
TCP/IP ISO AppleTalk Netware
HTTP ACSE
DNS ROSE
DHCP TRSE AEP NOS
FTP SESE
TCP Tpprzm ATP AEP ary
UDP s NBP RTMP
IPv4 IPvE 3
ICMPv4 %?:z’,gm'g AARP IPX
ICMPV6
Ethernet PPP Frame Relay ATM WLAN

+ Novell:
IPX/ SPX

B¢ giao thirc IPX/SPX (Internetwork Packet eXchange/Sequence Packet eXchange) 1a bo giao
thire chu yéu cua Novell trén mang Novell Netware. Bo giao thirc giup cho cac may tinh c6 thé
giao ti€p va truyén thong véi nhau trén mang.

B giao thire IPX/SPX (Internetwork Packet eXchange/Sequence Packet eXchange) la by giao
thire chu yeu cua Novell trén mang Novell Netware. B giao thire giup cho cac may co thé giao
tiép va truyen thong vé&i nhau trén mang. V6i nhitng bai toan truyén thdng 16n, thuong giao thirc rat
phtrc tap. Bé don gian, bai toan truyen théng 16n dugc chia thanh cac phan nho va nguoi ta thiét ké
giao thuwccs trén timg phan. T4t ca cc giao thic trén ting tang tao nén mot bd giao thirc. Tuong
tu nhu TCP/IP, giao thirc IPX va SPX hop lai tao thanh bd giao thirc IPX/SPX véi su hd trg cua
cac giao thirc : SAP (Service Advertising Protocol), NCP (Netware Core Protocol), RIP, NLSP
(Netware Link Service Protocol)).

IPX 1a giao thirc hoat dong trén tﬁng mang, chiu trach nhi¢m vé dia chi va dinh tuyén dua trén su
ho trg cua cac giao thuce dinh tuyén, d€ nhan dugc thong bao vé diém dén cua goi tin.

SPX hoat dong trén tang giao van va két ndi theo dinh hudng, diéu nay 1am cho SPX dang tin ciy
hon.

IPX dua céc goi tin dén dich chila nd, va SPX tap trung vao viéc 1am sao cho cac géi tin dén dich
day du va trong tinh trang tt. SPX xtt ly trinh tu va s luong céc goi tin truyén, dam bao giao hang
bflng cich kiém tra céc dit liéu nhan duge.
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Tham khao thém ;
+ 1SO (CONP/CMNS va CLNP/CLNS) ;

+ AppleTalk: AARP Appletalk Address Resolution Protocol
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3.2. Mang Internet va ho giao thirc TCP/IP

3.2.1. Mang Internet va mé hinh kién tric mang Internet

&
Seattle @

New York '.

Internet backbone

Company A
intranet

TR

.

Hong Kong New York
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VNIX

NTT

China Telecom

VNG [ ]
il 220 Gbps o0 ebe
peering
( VIETTELISP )

NTU NTU
HUT HUT
Mang LAN /
doanh nghiép _é Mang LAN

o -
Router Router to chirc

Lich sir ra doi Internet:

Lwoc st Internet
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Mang Internet ra doi vao khoang nim 1974, tién than cua né 13 mang ARPANET. Co quan quan
1y du 4n nghién ctru phat trién mang ARPA thudc bo quéc phong My lién ké 4 dia diém dau tién
vao thang 7/1969 1a Vién nghién ctru Stanford, Pai hoc California, Los Angeles, Pai hoc Utah va
Dai hoc California, Santa Barbara. D6 chinh la mang lién khu vuc (Wide Area Network — WAN)

dau tién dugc xay dung.

Dén nam 1983, tit ca may tinh nbi voi ARPANET phai st dung giao thire TCP/IP, giao thirc nay

cling dugc coi nhu mét chuan myc doi véi nganh quan sy My.

Mot nam sau do, mang ARPANET duogc chinh thirc chia lam 2 phﬁn: mot phﬁn duoc st dung cho

viéc nghién ctru khoa hoc va phat trién, mot phan dugc st dung cho muc dich quan su.

Theo do giao thuc trén ngay cang thé hién rd diém manh cia minh va kha nang lién két, két noi

to1 uu cua no. Chinh diéu nay da thuc day tao nén mot siéu mang.

Nam 1980, mang Internet chinh thirc ra doi dugc xac 1ap va lién két cdc mdy tinh 16n voi nhau
goi NSFNET.

Su hinh thanh cia mang xuong séng NSFNET da tao dung mdt moi trudng thuan 1gi cho su phat
trién ciia Internet. Tuy nhién NSFNET da khong con hiéu qua sau gan 20 nam hoat dong va

chuyén thanh mang nghién ctru, con Internet van tiép tuc phat trién dén ngay nay.

Hy vong nhiing thong tin hitu ich trén s€ gitp ich cho ban tra 161 dugc cau hoi ““ mang Internet ra
doi ndm nao?” Nha bac hoc Albert Einstein timg c6 cau “T6i so rang trong twong lai, cong nghé
s& 1an ludt su tuong tac giita con ngudi. Thé gidi lac d6 s& 1a thé hé cua nhimg ké dan don”.
Internet ¢6 rat nhiéu loi ich nhung dirg phu thudc vao né, hay bién né thanh cong cu dé hd tro
con nguoi. Pung khién Internet bién ban thanh ké dan don vo cam hoat dong nhu cai may hay su

dung Internet mot cach hiru ich nhat.

3.2.2. Ho giao thirc TCP/IP
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oo TCP UDP
layers

A networking model is only a
representation of a network operation.
The model is not the actual network.

OSI Model TCP/IP Protocol Suite TCP/IP Model

Application :
Presentation HTTP, DNS, DHCP, FTP Application
Session

Transport TCP, UDP I Transport I

IPv4, IPv6,
Network ICMPv4, ICMPv6

Data Link PPP, Frame Relay,

Ethernet Network Access

Physical

il

Giao thuce IPv4

Muc dich cua giao thue I[P la két ndi cac mang con thanh dang Internet dé truyén dit liéu. Giao
thire [P cung cap bon chirc nang:

Pon vi co sd cho truyén dit liéu

banh dia chi

Chon duong

Phan doan cac datagram

Muc dich dau tién cua IP 1a cung cp cac thuat toan truyén dit liéu gitta cac mang. N6 cung cip
mot dich vu phan phat khong két noi cho céc giao thirc tang cao hon. Nghia 1a né khong thiét 1ap
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phién (session) lam vi€c gitta tram truyén va tram nhan. IP goi (encapsulate) dir liéu va phat n6
voi mot sy no luc nhat. IP khéng bao cho nguoi nhan va nguoi gui vé tinh trang goi dir liéu ma
cd gang phat n6, do do goi 1a dich vu nd lyc nhat. Néu tang lién két dit licu bi 16i thi IP cling
khong thdng bao ma cir giri 1én tang trén. Do do, t&i tang TCP dit liéu phai duogc phuc hdi 15i.
Noi cach khac, ting TCP phai c6 co ché timeout dbi véi viée truyén d6 va s& phai giri lai (resend)
dir ligu.

Trude khi phat dir liéu xubng tang dudi, IP thém vao cac thong tin diéu khién dé bao cho tang 2
biét co thong bio can glri vao mang. Pon vi thong tin IP truyén di goi 1a datagram, con khi
truyén trén mang goi 1a goi. Cac goi duoc truyén véi toc do cao trén mang.

Giao thirc IP khong quan tAm kiéu dir liéu trong goi. Cac dir liéu phai thém céc thong tin didu
khién goi la dau IP (IP header). Hinh 2.3 chi ra cach IP géi thong tin va mot dau goi chuan cua
mot datagram IP.

0 15
Vers | Hieen |  Servicetype Total kength
Idennficaton Flag ] Fragment offset
Time o live | Protocol Header cheksum
Source IP address
Destnation IP address
IP options |  Padding
IP datagram data (Max 65535 bytes)

Destinagon Source Type IP data CRC
Address Address Field

Khuon dang cta IP header
Céc truong trong IP header dugc dinh nghia nhu sau:
VERS: Dinh nghia phién ban hién thoi cia IP trén mang. Phién ban nay la Version 4 con phién ban
sau cung la Version 6.

HLEN: Chiéu dai cua dau IP. Khéng phai ’tét ca cac truong trong phan dau vdéu dugc st dung.
Truong do bang don vi tur 32 bit. Bau IP ngan nhat 1a 20 bytes. N6 cling c6 thé dai hon phu thude
truong option.

Service Type: Pac ta cac tham s6 vé dich vu, c6 dang cu thé nhu sau:

012 3|14|5|67

Precedence | D | T | R | unused
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+ Precedence: Trudng nay cé gi tri tir 0 (mirc wu tién binh thuong) téi 7 (mirc kiém soat mang)
qui dinh viéc giri datagram. N6 két hop voi cac bit D (tré), T (thong lugng), R (d6 tin cdy) thanh
thong tin dé chon duong, duoc xem nhu dinh danh kiéu dich vu (Type of Service — TOS).

+ Bit D — Thiét 1ap 1a 1 khi yéu cau tr& thap.
+ Bit T — Yéu cau thong lugng cao.
+ Bit R — Yéu cdu do tin ciy cao.

Vi du, néu c6 nhiéu dudng téi dich, bd chon duong s& doc trudng nay dé chon mot duong. Piéu
nay di tré nén quan trong trong giao thirc chon dudng OSPF, giao thirc chon dudng dau tién cua
IP. Néu giao dich d3 chiém vi tri truyén file ban c6 thé thiét 1ap cac bit 14 0 0 1 dé bao rang ban
khong mudn do tré thap va thong luong cao nhung can do tin cdy cao. Céc trudng ciia TOS duoc
thiét 1ap boi cac ng dung nhu (TELNET, FTP) va khong chon duong. Cac bd chon dudng chi
doc trudng nay va dua vao d6 chon ra duong t6i vu cho datagram. N6 yéu cau mot b chon

duong cd nhiéu bang chon, moi bang tmg voi mét kiéu dich vu.

« Total length: Pay la chiéu dai ctia datagram do bang byte (trudng nay dai 16 bit do d6 khu vuc IP
datagram dai 65535 byte).

Khi phai truyén mdt goi tir mang rat 16n sang mang khéac, bo chon duong TCP/IP phai phan doan
g6i 16n thanh cic goi nho hon. Xét vi du, truyén mot khung tir mang Token Ring (kich thudc
truyén t6i da 4472 byte) toi mang Ethernet (t6i da 1518 byte). TCP/IP s& thiét 1ap kich thudc goi
cho mot lién két. Nhung néu hai tram dang thong tin bang nhiéu loai phuong tién, mdi loai hd tro
kich thuéc truyén khac nhau? Viéc phan doan thanh cac goéi nho thich hop hon cho truyén trén
mang LAN hodc mang LAN phirc hop dung tang IP. Céc truong sau duogc sir dung dé dat dugc

két qua nay.

. Idetification, flags, frement offset: Cac trudng nay biéu thi cich phan doan mot datagram qua 16n.

IP cho phép trao doi dit liéu giita cic mang c6 kha ning phan doan cac goi.

M&i dau IP ciia mdi datagram da phan doan hau nhu giéng nhau. Trudng Identification dé nhan
dang céc datagram duoc phan doan tir cing mot datagram 16n hon. N6 két hop véi dia chi IP

nguon dé nhan dang.

Truong flags biéu thi:
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Dir liéu dang tdi c6 dugc phan doan hay khong.
Phéan doan hodc khong ddi véi mot datagram.

Viéc phan doan rit quan trong khi truyén trén cac mang cé kich thudc khung khac nhau. Ta da
biét cau (bridge) khong c6 kha ning nay. Khi nhan mot gbi qua 16n nd sé phat (forward) 1én
mang va khong lam gi ca. Cac giao thirc tan trén s& timeout goi va tra 101 theo. Khi mot phién
lam viéc thiét lap, hau hét cac giao thirc c6 kha niang thuong luong khich thude géi toi da ma mdi

tram c6 thé quan 1y, do d6 khong anh hudng t6i hoat dong cia cau.

Céc truong total length (tong chiéu dai) va fragment offset IP c6 thé xay dung lai mot datagram
va chuyén nd t6i phan mém tang cao hon. Trudng total length biéu thi tong do dai ctia mot goi.
Truong fragment offset biéu thi do léch tir dau gbi téi diém ma tai d6 dir lidu s& duoc dit vao

trong doan dit liéu dé xay dung lai goi (reconstruction).

Truwong Time to live (TTL): C6 nhiéu diéu kién 16i lam cho mot goi lip vo han gitta cac router
(bo chon dudng) trén Internet. Khai dau goi duoc thiét 1ap tai tram gdc (originator). Cac router sir
dung trudng nay dé dam bao cac goi khong bi lip vo han trén mang. Tai tram phat truong nay duoc
thiét 1ap thoi gian 1a mot sd gidy, khi datagram qua mdi router trudng nay sé bi giam. Véi téc do
hién nay cua cac router thuong gidm. Mot thuat toan 1a router dang nhan s€ ghi thoi gian mot goi
dén, va sau do, khi phat (forward) géi, router s& giam truong nay di mot sé gidy ma datagram phai
doi dé dugc phat di. Khong phai tat ca cac thuat toan déu lam viéc theo cach nay. Thoi gian giam it
nhit 1a 1 gidy. Router giam truong nay t6i 0 s& hay goi tin va bao cho tram gbc di phat di

datagram.

Truong TTL ciing dugc thiét 1ap mot thoi gian xac dinh (vi du s6 khoi tao thip nhat 64) dé dam
bao mot goi ton tai trén mang trong mot khoang thoi gian xac dinh. Nhiéu router cho phép nguoi
quan tri mang thiét 1ap truong nay mot sb bat ky tir 0 dén 255.
Truwong Protocol: Truong nay dung dé biéu thi giao thirc mirc cao hon IP (vi du TCP hodc UDP).
C6 nhiéu giao thirc ton tai trén giao IP. IP khong quan tam téi giao thirc dang chay trén n6. Thuong
céc giao thire ndy 1a TCP hodc UDP. Theo thir tu IP biét phai chuyén diing géi tin téi diing thyc thé
phia trén, d6 1a muc dich cua truong nay.
Truong Checksum: Pay 1a ma CRC — 16 bit (kiém tra du thira vong). N6 dam béo tinh toan ven

(integrity) ciia header. Mot s6 CRC dugc tao ra tir dit liéu trong truong IP data va duge dit trong
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truong nay boi tram truyén (transmitting station). Khi tram nhan doc dit liéu, né sé& tinh s6 CRC.
Néu hai s6 CRC khong giéng nhau, c6 mot 18i trong header va goéi tin s& bi huy. Khi mdi router
nhan dugc datagram, n6 s€ tinh lai checksum. Béi vi, truong TTL bi thay ddi béi mdi router khi

datagram truyén qua.

Truong IP option: V& co ban, nd gdm thong tin vé chon dudng (source routing), tim vét (tracing a
route), gan nhan thoi gian (time stamping) goi tin khi n6 truyén qua cac router va cac dau muc bi
mat quan sy. Trudng ndy c6 thé co hoidc khong co trong header (nghia 1a cho phép do dai header

thay doi).

Cic truwong IP source va IP destination address (dia chi ngudn va dich): Rit quan trong ddi voi
nguoi st dung khi khoi tao tram lam viéc cua ho hodc ¢ dinh truy nhap cac tram khac khong st
dung dich vu tén mién (DNS) hodc cap nhat file host (up-to-date host file). N6 cho biét dja chi tram
dich goi tin phai t&i va dia chi tram gbc da phat goi tin.

TAt ca céc host trén internet duoc dinh danh béi dia chi. Dia chi IP rat quan trong s€ dugc ban to1

day du dudi day.

Dia chi IP

Ta da biét voi mang Ethernet va Token Ring c6 cac dia chi MAC. Vi giao thirc TCP/IP cac host
dugc dinh danh bdi dia chi IP 32-bit. BPay dugc xem nhu mét giao thirc dia chi.

Muc dich danh dia chi dé IP thong tin v&i cac host trén mang hodc Internet. Pia chi IP xac dinh
ca nit dic biét va sé hiéu mang ciia nd. Pia chi IP dai 32 bit chia lam 4 truong, mdi trudng 1
byte. Pia chi ndy co thé biéu dién dudi dang thap phén, co s 8, 16 va nhi phan. Thudng dia chi
IP viét dudi dang thap phéan cing cac dau cham.

C6 hai céach gan dia chi IP, phu thudc cach két ndi cua ban. Néu ban ndi voi Internet, dia chi
mang dugc gan thong qua diéu hanh trung tdm, nhu trung tdm thong tin mang (Network
Information Centrer — NIC). Néu ban khong ndi v6i Internet, dia chi IP cta ban duoc gan mot

cach dia phuong thong qua ngudi quan tri mang cua ban.

Khi NIC gan dia chi mang cua ban, do6 chi la s6 hiéu mang con phﬁn dia chi host dugc gan mdt

cach dia phuong bdi nguodi quan tri mang.
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XNS str dung dia chi MAC 48-bit nhu dia chi host cia n6. IP dugc phat trién truge khi c6 LAN
tde dd cao, do do, nd co so dd sb hiéu cua riéng no. Dia chi IP tuong thich vai dia chi téng vat ly

cua Ethernet va Token Ring.
o Khuon dang dia chi IP

MOi host trén mang TCP/IP ¢c6 mot dinh danh duy nhét tai téng IP v&1 mot dia chi co dang
<NetID, HostID>. Toan bd dia chi thuong dung dé dinh danh mot host, khong c6 su tach biét
giita cac truong. Thuc té, kho phan biét gitra cac truong khi khong viét tach. Dang tong quat cia

dia chi IP c6 dang:
<Network Number, Host Number>
o Cac lop IP (IP classes):

128.4.70.9 1a mot vi du dia chi IP. Nhin vao dia chi nay kho ma biét duoc dau la phan sb hiéu
mang, dau 14 phan s6 hiéu host. Pia chi IP bao gom 4 byte, phan s hiéu mang c6 thé chiém mat,
hai hodc ba byte dau, phan con lai 1a sé hiéu host. Tuy thudc vao diéu dé, dia chi IP chia 1am 5
16p: A, B, C, D va E. Céc 16p A, B va C dugc sir dung cho dia chi mang va host. Lép D 1a kiéu
dia chi dac biét dung cho multicast. Lép E dugc dé danh.

o Dinh danh 16p IP trong IPv4:
Lép A: Dia chi 16p A chi sir dung byte dau cho s6 hiéu mang, ba byte sau cho dia chi host. Dia
chi 16p A cho phép phan biét 126 mang, mdi mang t&i 16 triéu host tng véi 24 bits. Tai sao chi
c6 126 mang tng v6i 8 bit? Thir nhat, 127.x (01111111 nhi phéan) duogc danh cho chirc ning
loop-back nén khong géan cho s6 hiéu mang. Thir hai, bit dau tién thiét 1ap 0 dé nhan dang 16p A.
Pia chi mang 16p A thudng trong pham vi tir 1 t&i 126, con ba byte cudi duoc gan mot cach dia
phuong cho céc host. Pia chi 16p A c6 dang:
<S6 hiéu mang.host.host.host>
Lép B: Pia chi 16p B dung hai byte ddu cho s6 hiéu mang va hai byte cudi danh cho s6 hiéu host.
N6 dugc nhan dang boi hai bit déu tién 1a 10. Cho phép phan bi¢t 16384 s6 hiéu mang, moi mang

t&i 65354 host. Do d6 dich dia chi sb hiéu mang tir 128 téi 191. Nén n6 s€ c¢6 dang:

<S6 hiéu mang.S6 hiéu mang.host.hos>
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Lép C: Dia chi 16p C sir dung ba byte dau cho sé hiéu mang va byte cudi cho dia chi host. Nhan
dang boi ba bit dau tién 1a 110. Cho phép dia chi mang trong pham vi 192-223 cua trudng thir
nhét. Do d6 ¢6 t6i hai triéu mang va mdi mang co thé chira 254 host. Thuong dia chi 16p C duoc

gan boi NIC. N6 co6 dang:

<S6 hiéu mang.S6 hiéu mang.S6 hi¢u mang.Host>

Dia chi IP khong thé dit bon bit dau tién 1111 vi danh cho 16p E.

Céc dia chi 16p D hodc multicast dung dé giri mot IP datagram t6i mot nhom céc host trén mang.
Cac dia chi IP danh riéng

Céc dija chi host nao d6 duoc danh riéng va khong thé gan cho cac thiét bi trén mang. Cac dia chi

host danh riéng nay bao gom:

Pia chi mang: Pugc dung dé dinh danh chinh mang d6. Mot dia chi IP c6 tat ca vi tri bit & phan

host déu chira nhi phan 0 duoc danh riéng cho dia chi mang.

PiachiBroadcast: Duoc dung dé quang ba (broadcasting) cac goi dén tat ca cac thiét bi trén mot
mang. bé truyén sb liéu dén tat ca cac thiét bi trén mang, can mot dia chi broadcast. Mot hoat
dong broadcast dién ra 1a khi mot ngudn truyén sb liéu dén tat ca cac thiét bi trén mang. Dé dam
bao tat ca cac thiét bi khac trén mang xir 1y broadcast nay, may gui phai dung mot dia chi IP dich
ma ching co thé chap nhan va xir 1y. Cac dia chi broadcast két thiic bang toan 1a nhi phéan 1 trong

phan host cua dia chi.
IPv6

IPv6 14 tap hop nhitng dic ta vé nang cap IPv4 va duoc IETF soan thao. N6 dugce coi 1a giao thirc
Internet thé hé méi va duoc thiét ké dé g61 thong tin duoc dinh dang cho IPv4 co thé lam viéc
dugc. Nhitng gidi han vé dung lugng dia chi va téc do tim duong di thap da thuc day viéc phat
trién IPv6. Vi dung luwgng 128 bit va cach danh dia chi don gian hon, giao thirc méi ndy sé giai
quyét phan nao nhimg vin dé trén. Cac tinh ning duoc ting cudng niy s& giai quyét phan nao
nhitng van dé trén. Cac tinh ning duoc ting cudng khac 1a mi hoa 64 bit va ty dong cau hinh

duoc thiét ké sin cua dia chi IP. Khuon dang cua IPv6 header dugc miéu ta ¢ hinh ?
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oo | Priority Flow Label

Next
Payload Length He a:l(er Hop Limit

Sencing TP fddress

..............

Khuon dang cua [Pv6 header

Mo rong dia chi va tinh nang dan duong: Kich thuéc dia chi IP 1én dén 128 dam bao rang IPv6 s&
la giao thirc Internet 1au dai. Kha nang md rong cua viéc dinh tuyén mdt chiéu dugc cai tién dé
truyén mot cach hiéu qua cac tng dung bang thong cao nhu video va audio.

Téc d6 mang: Nhitng thay d6i thuc hién trong dinh dang dia chi giup giam yéu cau vé bang thong
va cho phép tang tinh hiéu qua va linh hoat ctia viéc dinh tuyén va phat tiép thong tin.

Kha ning bao mat thiét kq san: Nhitng m& rong dé hd tro kha ning kiém tra tinh hop 1¢, tich hop va
bao mat dir li¢u 1a mot phan cua IPV6.

Goi tin ARP
Moi may tinh cing ndm trén mdt mang c6 cing mot network id va cic mdy tinh trén mot mang
vat ly c6 thé gui frame vat 1y truc ti€p cho nhau nén viée truyén thong tin gitta hai may tinh trong

cing mot mang vat 1y khong can sir dung gateway. Tram giri chi viée két khdi dir liéu vao frame,
chuyén dia chi IP ctia tram dich thanh dia chi vat 1y va gui truc tiép no téi may nhan.

Mbt co ché st dung dé chuyen dia chi IP thanh dia chi vat 1y 1a ARP (Address Resolusion
Protocol). Khi hai may tinh cung ndi vao mot mang vat 1y, chung biét duoc dia chi IP cua nhau
nhung dé truyén thong gilta hai may, ching phai biét duoc dia chi vat Iy cia nhau. ARP giai
quyét van dé chuyén tir dia chi IP 32 bit sang dja chi Ethernet 48 bit. Nguoi ta str dung hai co ché
do la:

Chuyén giao truc tiép: dia chi vat 1y 1a mot ham cua dia chi IP vi du st dung trén mang token ring
proNET-10 1a mang cho phép dat dia chi IP va dia chi vat Iy thoai mai. Nguoi ta ¢ thé dit dia chi
IP 1a 192.5.48.3 va dia chi vat ly 1a 3, khi d6 ta c6 Pa=f(la).

Chuyén giao dia chi dong dugc thuc hién bang cach may tinh mudn giri thong tin giri mot thong
b4o t6i toan bo cac mdy tinh trén mang, trong thong bao d6 c6 chira dia chi IP clia may tinh né can
lién lac, moi may s& nhan dugc thong bao va may nao thay dia chi IP ctia minh thi tra lai mot thong
bao chura dia chi vat 1y, khi do, hai may tinh c6 thé “noi chuyén” vdi nhau.,
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Host &, Host B Host C Host D
ARP Request
Host 2, Host B Host Haost D
ARP Reply

Qua trinh hoi dap cua goi tin ARP

« Ngoai ra, nguoi ta con sir dung bang chi duong dé luu trir tam thoi cac dia chi sit dung méi nhat

(Address Reslution Cache) dé tang toc do ctia viéc chuyén giao dia chi.

Mot goi thong tin ARP 1a mot Ethernet Frame duogc truyén truc tiép tir may nay to1 may khac. Vi
khong phai str dung IP, goi tin ndy khong c6 dia chi IP cling nhu khong can dugc dan duong, no
phai dugc gui broadcasts tdi tat ca cac may trén mang Ethernet (vdi dia chi FFFFFFFFFFFFF)

Go6i thong tin ARP dugc mo ta nhu sau:
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0 15

Hardware Address Space
Protocol Address Space
Hardware Address Length | Protocol Address Length
Operadon Code
Source Hardware Address
(Ethernet Address)

(Internet Address)

Source Protocol Address

Target Hardware Address
(Ethernet Address)

Destnaton Source Type or (ARP) Daa CRC
Address Address Length

CAu trac goi tin ARP
Khong gidng phan 16n cac giao thie khéc, dit liéu trong ARP khong c6 mot dinh dang chuan cho
header. B¢ ARP c6 thé lam viéc v&i nhiéu cong nghé khac nhau, nguodi ta dung moét truong dé
chtra d§ dai ctia nhiing truong di sau no.

Trong truong hop may tram khong c6 thiét bi nhé phy, né khong biét dia chi IP cta chinh minh
khi khéi dong, nguoi ta st dung co ché c6 tén (RARP) dé giai quyét van dé nay do 1a c6 mdt may
chu chira bang dia chi IP ctia cdc may tram, khi may tram khoi dong, nd giri mdt request tdi tat ca
cac may va may chu tra 161 né bang mot goi tin chtra dia chi IP.

Co ché thong bio 15i (Internet Control Message Protocol — ICMP)

Mot giao thirc trong tang Internet 1a ICMP duogc dinh nghia trong RFC 792. ICMP sit dung goi
tin IP dé chuyén thong bao cua n6. ICMP gui cac thong bao lam céc cong viéc: Dieéu khién,
thong bao 101 va chirc nang thong tin cho TCP/IP.

Goi tin ICMP

Mic dau mdi thong bao ICMP c6 mét kiéu dinh dang riéng cta nd, ching déu chira 3 trudng dau
tién giong nhau.

TYPE: Dinh nghia thong bao di sau.
CODE: Cung cap thong tin thém vé thong béo.
CHECKSUM: Chua checksum cua thong bao.

Béang 2.1 Bang ma gai tin thong bao ICMP
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Type Field | ICMP Message Type

0 Echo Reply

3 Destination Unreachable

4 Source Quench

5 Redirect (Change o router)

8 Echo Request

11 Time Exceeded for a Datagram
12 Parameter Problem on a Datagram
13 Timestamp Request

14 Timestamp Reply

15 Information Request

16 Information Reply

17 Address Mask Request

18 Address Mask Reply

Diéu khién dong dit liéu

Khi dir li¢u guri to1 tram nhén qua nhanh khong kip xur ly, tram dich - hay mot thiét bi dan duong
guri tra tram ngudn mot thong bao dé néd tam ngirng viée truyén thong tin.

Thong bao 16i

Khi khong tim thay tram dich, mét thong bao 16i Destination Unreachable duogc duoc gateway
gui tra lai tram nguon, Neu mot cong khong nhan ra, tram dich gui thong bao 16i lai cho tram
ngudn (chiing ta s& nodi vé cong trong phan giao thirc tang giao van).

Giao thwe TCP:
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Bit0-3 4-9 10-15 16 - 31
Source Port Destination Port
Sequence Number
Acknowledgement Number

Data

Reserved Flags Window
Offset

Checksum Urgent Pointer

Options (optional)

Data

Source port: Sé hiéu clia cdng tai may tinh gi.

Destination port: Sé hiéu clia céng tai may tinh nhan.

Sequence number: Truwdng nay c6 2 nhiém vu. Néu c& SYN bat thi né 1a sé th tw géi ban dau va byte dau
tién dwoc glri c6 sb thir tw nay cong thém 1. Néu khong c6 c& SYN thi day 1a sb thir tw cia byte dau tién.
Acknowledgement number: Néu c& ACK bat thi gia tri cia trwdng chinh 1a sb thr tw goi tin tiép theo ma
bén nhan can.

Data offset : Trwérng c6 do dai 4 bit quy dinh do dai ctia phan header (tinh theo don vi tir 32 bit). Phan
header c6 do dai téi thidu 1a 5 tir (160 bit) va t6i da Ia 15 tir (480 bit).

Reserved: Danh cho twong |; ai va c6 gia tri 1a 0.

Flags (hay Control bits):Bao gébm 6 co:

URG: Co cho tredong Urgent pointer

ACK: Co cho trwong Acknowledgement

PSH: Ham Push

RST:Thiét Iap lai dwong truyén

SYN:Déng bo lai sb thir tw

FIN:Khong gti thém sé liéu

Window:Sé byte c6 thé nhan bat dau tir gia tri clia trudng bao nhan (ACK)

Checksum

16 bit kiém tra cho ca phan header va di¥ liéu. Phwong phap st dung dwoc mé ta trong RFC 793:

16 bit ctia trvong kiém tra la bé sung cua téng tat ca céc ter 16 bit trong gai tin. Trong truong hop sé octet
(khéi 8 bit) ctia header va di¥ liéu Ia 1 thi octet cubi duoc bd sung véi céc bit 0. Céc bit nay khdng duoc
truyén. Khi tinh tbng, gié tri cta truong kiém tra duoc thay thé bang 0,

N6i mot cach khéac, tat ca cac tir 16 bit dwoc cdng véi nhau. Két qua thu dwoc sau khi do gia tri tirng bit
duoc dién vao trwong kiém tra. V& mat thuat toan, qua trinh nay giéng vai IPv4.

Diém khac nhau chi & chd di liéu dung dé tinh tdng kiém tra. Duéi day 1a mot header cla IP:

Urgent pointer
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Néu c& URG bat thi gia tri trwéng nay chinh la sb tir 16 bit ma s thr tw géi tin (sequence number)

can dich trai.

Options

Day 14 trwong tly chon. Néu cé thi do dai la boi sb clta 32 bit.

Hoat dong cua giao thirc
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Trwédce khi miéu ta cac pha nay, ta can lwu y cac trang thai khac nhau ctia mét socket:

LISTEN
SYN-SENT
SYN-RECEIVED
ESTABLISHED
FIN-WAIT
CLOSE-WAIT
CLOSING
LAST-ACK
TIME-WAIT

© © N o g s~ w DR
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10.CLOSER

LISTEN
dang doi yéu cau két néi tr mot TCP va céng bat ky & xa (trang thai nay thuwong do cac TCP server
dat)

SYN-SENT
dang doi TCP & xa glri mo6t goi tin TCP véi cac e SYN va ACK duwoc bat (trang thai nay thuwdng do
cac TCP client dat)

SYN-RECEIVED
dang doi TCP & xa glri lai mot tin bao nhan sau khi da gri cho TCP & xa d6 moét tin bao nhan két néi
(connection acknowledgment) (thuwdng do TCP server dat)

ESTABLISHED
cbng da s&n sang nhan/glvi dir liéu véi TCP & xa (d&t bdi TCP client va server)

TIME-WAIT
dang doi qua du thdi gian dé chac chan 1a TCP & xa da nhan dwoc tin bao nhan vé yéu cau két thuc
két ndi ctia nd. Theo RFC 793, mot két ndi co thé & tai trang thai TIME-WAIT trong vong téi da 4
phut.

Thiét 1ap két néi

Dé thiét 1ap mot két néi, TCP sir dung mét quy trinh bat tay 3 buéc (3-way handshake) Truwdc khi client thi
két ndi v&i mot server, server phai dang ky mot cdng va mé cdng dé cho cac két ndi: day dwoc goi la mé bj
dong. Mot khi mé bi dong da duoc thiét 1ap thi mét client cé thé bat ddu mé cha dong. Dé thiét 1ap mot két

ndi, quy trinh bat tay 3 bwéc xay ra nhu sau:

1. Client y&éu cau mé céng dich vu bang cach glri géi tin SYN (géi tin TCP) t&i server, trong goi tin nay,
tham sésequence number dwgc gan cho mét gia tri ngau nhién X.

2. Server héi dap bang cach gwi lai phia client ban tin SYN-ACK, trong géi tin nay, tham
sb6 acknowledgment numberdwoc gan gia tri bang X + 1, tham sé sequence number dwoc gan
ngau nhién mét gié tri Y

3. Dé hoan tat qua trinh bat tay ba buwérc, client tiép tuc gl toi server ban tin ACK, trong ban tin nay,
tham sbsequence number dwoc gan cho gia tri bang X + 1 con tham sb acknowledgment
number dwgc gan gia tribang Y + 1

Tai thoi diém nay, ca client va server déu dwoc xac nhan rang, mot két ndi da duoc thiét lap.

Bit tay 3 buéc TCP

Ky Thudt Lién Mang - 68


http://tools.ietf.org/html/793
https://vi.wikipedia.org/w/index.php?title=B%E1%BA%AFt_tay_(tin_h%E1%BB%8Dc)&action=edit&redlink=1

Host A Host B

<4 %

(SEQ =100 CTL = SYN) \
SYN received

SYN received | ——— | Send SYN, ACK
receive (SEQ = 300 ACK = 101 CTL = SYN, ACK)
Established

(SEQ =101 ACK =301 CTL = ACK) \

TCP Ia giao thirc thudc dang connection-oriented (hwéng két ndi). Cé nghia la né thiét 1ap kénh két ndi truéc
khi truyén data di.

- UDP la giao thtrc thudc dang connectionless (nghia la khong huéng két ndi). N6 khong can thiét 1ap kénh
truyén trwde khi truyén div liéu di.

TCP thiét lap két ndi bang 3 bwéc bét tay (3-way handshake)
sender receiver

SYN seq=X ---------- > SYN received (step 1)

SYN received <------- send ACK X+1 and SYN Y (step 2)

Send ACK Y+1-------- > (step 3)

Mot géi div liéu TCP chira cac code bits (6) dung dé xac dinh cac loai segment. C6 6 loai segment: URG,
ACK, PSH, RST, SYN, FIN

* SYN (synchronization) dung dé bat dau mét connection.
* ACK (acknowledgement).

* FIN (finish) dung dé ngat mét connection.

* URG va PSH la gai tin wu tién

* RST Ia goi tin cét ngang

Bay gi® la cac budc thue hién viéc thiét 1ap két néi (gid st A la ngudi géi va B 1a ngudi nhan)

- Bwéc 1. A g&i cho B mét SYN segment, trong dé chira Sequence number clia A

- Bwéc 2. Khi B nhan dwgc B sé g&i lai mét SYN — ACK Segment, trong d6 chira Sequence number ctia B
va vung ACK= Sequence number ctiaB + 1

- Bwée 3. Khi A nhan dwoc sé géi lai mét ACK Segment chivra Sequence number A bang gia tri vang ACK
clia B g&i t¢i va vang ACK clia A ¢6 gia tri bang Sequence number +1

Sau buérc 3, két nbi dwoc thiét lap va s8n sang truyén Data. Muc dich la dé trao dbi Sequence Number va
ACK Number.

Ky Thudt Lién Mang - 69



Muc dich clia Phuong phap bat tay 3 buwéc la dé thiét 1ap két néi gitka bén g&i va bén nhan dé tranh bi méat
dir liéu

Truyeén dir liéu

Mot sb dac diém co ban ctia TCP dé phan biét véi UDP:

e Truyén di¥ liéu khéng 16i (do c6 co ché stra 16i/truyén lai)

e Truyén cac géi di¥ liéu theo dung the tw

e Truyén lai cac géi di¥ liéu mét trén dwong truyén

e Loai bd cac goi di¥ liéu trung lap

e Co ché han ché tdc nghén dwdng truyén

O hai buéc dau tién trong ba buéc bat tay, hai may tinh trao di mot sé thir tw géi ban dau (Initial Sequence
Number -ISN). Sé nay c6 thé chon mét cach ngdu nhién. Sé thir tw nay dwoc dung dé danh dau cac khéi div
liéu gt tr méi may tinh. Sau médi byte dworc truyén di, s6 nay lai dwoc tdng 1én. Nhd vay ta cé thé sép xép
lai chiing khi t&i may tinh kia b4t ké cac géi téi noi theo thir tw thé nao.

Trén ly thuyét, mdi byte gvi di déu c6 mét sb thir tw va khi nhan dwoc thi may tinh nhan g lai tin bao nhan
(ACK). Trong thuc té thi chi cé byte di¥ liéu dau tién dwoc gan sb thi ty trong trwedrng sé thi tw ctia goi tin va
bén nhan sé gl tin bao nhan bang cach gtvi sb thir tw ctia byte dang cho.

Vi du: May tinh A glri 4 byte vé&i s6 thi tw ban dau 1a 100 (theo ly thuyét thi 4 byte sé& c6 thi tw 1a 100, 101,
102, 103) thi bén nhan sé& gl tin bao nhan cé ndi dung 1a 104 vi d6 1a th tw clia byte tiép theo né can. Bang
cach gl tin bao nhan 1a 104, bén nhan da ngdm théng bao rang né da nhan dwoc cac byte 100, 101, 102 va
103. Trong trudng hop 2 byte cudi bi I6i thi bén nhan sé& gi tin bao nhan v&i ndi dung 1a 102 vi 2 byte 100
va 101 da dwoc nhan thanh cong.

Gia st ta c6 10.000 byte dwoc glri di trong 10 géi tin 1.000 byte va cé 1 gdi tin bi mat trén duwéng truyén. Néu
goi bi mat la goi dau tién thi bén glri sé phai gti lai toan bo 10 goi vi khong cé cach nao dé bén nhan théng
bao né da nhan dwoc 9 géi kia. Van dé nay dwoc gidi quyét trong giao thirc SCTP (Stream Control
Transmission Protocol - "Giao thirc diéu khién truyén van dong") véi viéc bé sung bao nhan chon loc.

Sé thy tw va tin bdo nhan giai quyét dwoc cac van dé vé I&p gai tin, truyén lai nhivng géi bi hdng/mét va cac
goi tin dén sai thir tw. D& phuc vu muc dich kiém tra, cac géi tin co trwong gia tri téng kiém (checksum - Xem
thém phan #C4u truc géi).

V&i trinh d6 hién tai, ky thuat kiém tra tbng trong TCP khéng di manh. Céac tang lién két div liéu voi xéac suét
16i bit cao c6 thé can dwoc bd sung cac kha nang phat hién 16i tét hon. Néu nhw TCP duoc thiét ké vao thoi
diém hién tai, nhiéu kha ndng né sé bao gdm trwdng kiém tra dd dw tudn hoan (cyclic redundancy check -
CRC) v6i dd dai 32 bit. Diém yéu nay mét phan dwoc bu dép bang CRC hay nhivng ky thuat khéac tai tang
th& 2 (trong mé hinh 7 16p OSI) & bén duwéi cd TCP va IP nhu trong céc giao thirc diém-diém (PPP)

ho&c Ethernet. Tuy nhién diéu nay ciing khéng c6 nghia la trwdng kiém tra tdng ctia TCP 1a khong can thiét:
thdng ké cho thy cac sai sét do ca phan cirng va phan mém gay ra gitra cac diém ap dung ky thuat kiém tra
CRC la kha phé bién va ky thuat kiém tra téng c6 kha n&ng phat hién phan Ién céc 16i (don gian) nay.
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Diém cubi cung 1a kha nang han ché tac nghén.

Tin bao nhan (ho&c khéng c6 tin bao nhan) Ia tin hiéu vé tinh trang dwdng truyén gitra 2 may tinh. T d6, hai
bén co thé thay déi tbc do truyén nhan di liéu phu hop véi diéu kién. Van dé nay thuwong dwoc dé cap

la diéu khién lwu lwong, kiém soat tic nghén. TCP st dung moét sd co ché nham dat dwoc hiéu suét cao va
ngdn ngra kha nang nghén mang. Cac co ché nay bao gom: clra so truot (sliding window), thuat toan slow-
start, thuat toan tranh nghé&n mang (congestion avoidance), thuat toan truyén lai va phuc héi nhanh,... Hién
nay, van dé cai tién TCP trong méi truyén truyén dan téc d6 cao dang la mét hwéng nghién ctru dwoc quan
tam.

Kich thwéc cira s6 TCP
Chudi sb thir tw géi va cira sb trong TCP hoat ddng gidbng nhu mét cai déng hé. Kich thwéc clia clra sé (do bang byte)
dwoc thiét 1ap béi kha néng tiép nhan clia may tinh nhan. Ctra s nay dwoc dich di méi khi may tinh nhan nhan dwoc div

liéu va gl tin bao nhan. Khi chudi thi tw ting dén téi da thi lai quay lai vé 0.

Kich thuwéc chia clra s6 la chiéu dai (byte) ctia khéi dir liéu co thé lwu trong bd dém ctia bén nhan. Bén gui
chi cé thé gwi t6i da lwong thong tin chiva trong ctra sd nay trwdc khi nhan dwoc tin bao nhan.

Dan kich thwéc cira sé

Pé tan dung kha nang truyén dan clia mang thi clra sé dung trong TCP can duoc ting 1én. Truwong diéu
khién kich thwéc clra sb clia goi TCP ¢c6 do dai la 2 byte va do do kich thudc tdi da clia civa sb la 65.535
byte.

Do trwéng diéu khién khong thé thay déi nén ngudi ta st dung mot hé sb dan nao dé. Hé sb nay dworc dinh
nghfa trong tai liéu RFC 1323 c6 thé sir dung dé téng kich thuéc toi da cla clra sb tir 65.535 byte Ién t&i 1
gigabyte. Tang kich thwéc ctra s6 Ién hon niva ciing can thiét trong TCP Tuning.

Viéc tang kich thuéc clra sé chi dwoc dung trong giao thire bat tay 3 pha. Gia tri clia trwdng co gidn civa s6
thé hién sb bit can dwoc dich trai dbi véi trweng kich thuwde ctra sb. Hé sé dan cé thé thay ddi tir 0 (khong
dan) t¢i 14 (dan tbi da).

Két thic két ndi

Dé két thuc két ni hai bén str dung qua trinh bat tay 4 buéc va chiéu cla két ndi két thuc doc lap véi nhau.
Khi mét bén mudn két thuc, nd gtri di mot gdbi tin FIN va bén kia gtvi lai tin bao nhan ACK. Vi vay, mét qua
trinh két thuc tiéu biéu sé& c6 2 cap goi tin trao dbi.

Mot két ndi co thé ton tai & dang "ntra mé": mot bén da két thic glvi dir liéu nén chi nhan théng tin, bén kia
van tiép tuc gui.

Céc cong TCP

TCP st dung khai niém sb hiéu céng (port number) dé dinh danh cac tng dung gvi va nhan di liéu. M6i dau
ctia mot két néi TCP cé mét sb hiéu cdng (1a sbé khong dau 16-bit) dworc gan cho (rng dung dang nhan hoac
gWri di liéu. Cac cdng duwoc phan thanh ba loai co ban: néi tiéng, dwoc dang ky va ddng/ca nhan. Cac cong
ndi tiéng da dwoc gan bai té chirc Internet Assigned Numbers Authority (IANA) va thwéng dwoc st dung bdi
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céc tién trinh mrc hé thdng hodc céc tién trinh cla root. Vi du: ETP (21), TELNET (23), SMTP (25)
va HTTP (80). Cac cdng dwoc dang ky thwong duoc st dung bdi cac ting dung ngudi dung dau cubi (end

user application) vé&i vai trd cac céng phat tam thi (khi dung xong thi hily dang ky) khi két néi véi server,
nhwng chiing cling c6 thé dinh danh cac dich vu cé tén da dwoc dang ky béi mot bén thir ba. Cac cong
déng/ca nhan cling c6 thé dwoc sir dung bdi cac (rng dung ngudi dung dau cudi, nhwng khéng thdng dung
bang. Cac cdng ddng/ca nhan khéng c6 y nghia gi néu khéng dat trong mot két néi TCP. C6 65535 cdng
dwoc chinh thirc thira nhan.

TCP-trén mang khong day

TCP ciing dwoc st dung cho mang khong day. O day trwéng hop mét géi tin cling dwoc xem la nghén mang
va kich thwéc cira sd do d6 ciing sé dwoc gidm xudng. Tuy nhién trong nhiéu trwérng hop dbi véi cac mang
khong day thi viéc méat cac goi tin thudng xdy ra mot cach ngau nhién do anh hwéng cla fading, chuyén giao
gitra céac cell... va chang ta khéng thé xem day la nghén mang. Do do, viéc gidm kich thuwdc clra s6 khéng
dung sé lam cho hiéu qua st dung dwong truyén gidm mét cach dang ké. Nhiéu nghién ctvu da tap trung dé
giai quyét van dé nay. Céac giai phap duwoc dé ra cé thé phan loai thanh cac nhém: gidi phap dau cudi (lién
quan t&i viéc thay dbi tai client/server), gidi phap tai tang lién két di¥ liéu (chdng han giao thirc RLP trong
chudn CDMAZ2000) va giai phap dwa trén proxy (thay déi trong mang ma khong can thay dbi cac thiét bi dau
cubi).

G& rbi trong TCP
Cac phan mém doc géi (packet sniffer) TCP c6 thé sir dung dé g& réi/theo ddi bang cach doc tat ca cac goi
TCP duwoc truyén trong mang. Vi du: Wireshark(trén Windows va Linux), tcpdump(trén Linux)...

Déi v&i mot sé (ring dung thi TCP khong thich hop. Van dé I16n nhat la phia nhan khéng thé tiép nhan cac goi
tin dén sau mot gai bi 16i trwdc khi chinh géi bi 16i duwoc truyén lai. Diéu nay khién TCP khéng thich hop cho
cac ng dung thoi gian thuc (real-time) chang han nhw da phwong tién trwc tuyén, trd choi trwc

tuyén va thoai trén nén IP (VolP) b&i vi cac (rng dung nay can cac géi tin kip thoi hon 1a nhan dd cac géi tin

theo dung thi ty.

Ngoai ra su phirc tap clia TCP cling gay ra van dé véi cac hé théng nhung (embedded system). Vi du tiéu

biéu la netbooting st dung giao thirc TETP. Cubi cung, do phirc tap ctia TCP ciing gay khé khan cho moét s
van dé khac nhuw truyén théng tin gitra 2 may tinh ndm sau hé théng chuyén dbi dia chi (NAT).

Théng thweng, khi TCP khéng thich hop thi UDP duoc st dung. UDP cung cap mét sb tinh nang gibng TCP
nhw da cong va kiém tra tdng nhwng né khéng dam bao viéc truyén lai gai tin 16i hay thi tw cac gai tin. Vi
thé, nguoi phat trién (rng dung cé thé ap dung cac phwong thirc khac & cac tang trén dé giai quyét van dé
tly theo yé&u cau cu thé.

Giao thire didu khién truyén van dong (Stream Control Transmission Protocol - SCTP) ciing la mét giao thirc
dwa trén nén IP khong khac nhiéu so véi TCP. SCTP dwoc phat trién sau va cé cau truc phire tap hon TCP.
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SCTP duorc thiét ké dé s dung trong diéu kién yéu cau dé tin cay va gan thoi gian thwe. Tuy nhién SCTP
chwa dwgc st dung rong rai.

TCP ciing bdc 16 mot s6 van dé khi dung trong méi trudng truyén dan tbc do cao. Thuat toan tranh nghén
mang lam viéc tét trong méi trudng khéng du tinh trwdc nhwng ddi véi méi trwdng xac dinh hon chang han
nhw ATM (Asynchronous Transfer Mode) thi TCP khéng tan dung duwoc kha nang cta hé théng bén duéi.

Giao thirec UDP:

Bits 0 - 15 16 - 31
Source Port Destination Port
Length Checksum

Data

UDP la giao thirc hwéng théng diép nhd nhat clia tang giao van hién dwoc mé té trong RFC 768 clia IETF.

Trong bd giao thirc TCP/IP, UDP cung cp mét giao dién rat don gian gitra thng mang bén dwdi (thi

du, IPv4) va tAng phién lam viéc hodc tang tng dung phia trén.

UDP khéng dam bao cho céc tang phia trén thong diép da dwoc gt di va ngudi glvi cling khéng co trang
thai thong diép UDP mét khi da dwoc gtri (Vi ly do nay doéi khi UDP con dwoc goi la Unreliable Datagram
Protocol).

UDP chi thém céc théng tin multiplexing va giao dich. Cac loai théng tin tin cay cho viéc truyén di liéu néu
can phai dwoc xay dwng & cac tang cao hon.

Phan header ctia UDP chi chira 4 trudng di liéu, trong d6 c6 2 trwdng la tuy chon (6 nén dé trong bang).

Source port
Trwdng nay xac dinh cdng clia ngudi glri théng tin va cé y nghia néu mudn nhan théng tin phan hoi
tr ngwdi nhan. Néu khong ding dén thi d&t né bang 0.

Destination port
Trwdng xac dinh céng nhan thong tin, va trwdng nay 1a can thiét.

Length
Trwdng co d6 dai 16 bit xac dinh chiéu dai cta toan bd datagram: phén header va di liéu. Chiéu dai
t4i thiéu 1a 8 byte khi goi tin khong c6 dir liéu, chi co header.

Checksum

Trwdng checksum 16 bit ding cho viéc kiém tra 16i clia phan header va di liéu. Phwong phap tinh
checksum dwoc dinh nghia trong RFC 768.

Do thiéu tinh tin cay, cac (rng dung UDP néi chung phai chap nhan mét mat, 16i hoac trung di liéu. Mot s
&ng dung nhuTFTP ¢6 nhu cau phai thém nhirng k¥ thuat 1am tin cay co ban vao tang (rng dung. Hau hét
cac rng dung UDP khéng can nhirng ky thuat lam tin cay nay va déi khi né bi bd di. Streaming media, game
trie tuyén va voice over IP (VolP) la nhitrng thi du cho cac (rng dung thwdng dung UDP. Néu mét ¢ng dung
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ddi hdi mirc d6 cao hon vé tinh tin cay, nhirng giao thirc nhuwTCP hodc ma erasure cé thé dwoc st dung dé
thay thé.

Thiéu nhitng co ché kiém soat tic nghén va kiém soat ludng, cac k§ thuat dwa trén mang 1a can thiét dé
giam nguy hiéu (rng co tdc nghén day chuyén do khong kiém soat, ty 18 tai UDP cao. N6i cach khac, vi nguoi
g&i goi UDP khong thé phat hién tc nghén, cac thanh phan dwa trén mang nhw router dung hang doi goi
(packet queueing) hodc k¥ thuat bé géi nhw 1a nhitng céng cu dé gidm tai cia UDP. Giao thirc Datagram
Congestion Control Protocol (DCCP) dwoc thiét ké nhw mot gidi phap cho van dé bang cach thém hanh vi
kiém soat tdc nghén cho thiét bi dau cubi cho cac dong di liéu UDP nhu streaming media.

Mac du tdng lwong lwu théng clia UDP trén mang thwéng chi vai phan trdm, nhwng cé nhiéu trng dung quan
trong dung UDP, bao gém DNS, SNMP, DHCP va RIP.

3.3. Cac giao thire lién quan khéac

MB&i kién tric mang str dung b giao thirc chuan khac nhau; c6 nhiéu giao thirc lién quan
twong tmg (dé twong thich trong truyén théng)

Giao thirc chu dao TCP/IP; bo giao thirc nay c6 mot sé giao thirc chuan lién quan dé hd tro
trong truyén théng mang may tinh

Giao thirvc ARP/ RARP

Nguyén tic lam viéc clia ARP trong mot mang LAN

Khi mot thiét bi mang mudn biét dia chi MAC caa mot thiét bi mang nao do ma no da biét dja chi
& tang network (IP, IPX...) n6 s& giri mot ARP request bao gom dia chi MAC address ctia n6 va
dia chi IP cua thiét bi ma nd can biét MAC address trén toan bd mot mién broadcast. Mdi mot thiét
bi nhin dugc request ndy sé so sanh dia chi IP trong request v6i dia chi ting network ctia minh.
Néu trung dia chi thi thiét bj d6 phai giri nguoc lai cho thiét bi giri ARP request mét goi tin (trong
d6 c6 chua dia chi MAC ciia minh). Trong mot hé théng mang don gian, vi du nhu PC A mudn giri
goi tin dén PC B va n6 chi biét dugc dia chi IP cia PC B. Khi d6 PC A sé& phai giri mot ARP
broadcast cho toan mang dé hoi xem "dia chi MAC cua PC c¢6 dia chi IP nay 1a gi ?" Khi PC B
nhan dugc broadcast nay, n6 s€ so sdnh dia chi IP trong goi tin nay vdi dia chi IP cua n6. Nhéan
théy dia chi d6 1a dia chi cia minh, PC B s€ gui lai mot goi tin cho PC A trong d6 c6 chura dia chi
MAC ciia B. Sau d6 PC A méi bat dau truyén goi tin cho B.

Nguyén tic hoat dong ciia ARP trong moi trugng hé thing mang:

Hoat dong ciia ARP trong mot moi truong phirc tap hon d6 13 hai hé théng mang gian véi nhau
thong qua mot Router C. May A thudc mang A mudn gui géi tin dén may B thudc mang B. Do

Ky Thudt Lién Mang - 14


https://vi.wikipedia.org/wiki/TCP
https://vi.wikipedia.org/w/index.php?title=M%C3%A3_erasure&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Ki%E1%BB%83m_so%C3%A1t_t%E1%BA%AFc_ngh%E1%BA%BDn&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Ki%E1%BB%83m_so%C3%A1t_lu%E1%BB%93ng&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Router
https://vi.wikipedia.org/w/index.php?title=Datagram_Congestion_Control_Protocol&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Datagram_Congestion_Control_Protocol&action=edit&redlink=1
https://vi.wikipedia.org/wiki/DNS
https://vi.wikipedia.org/wiki/SNMP
https://vi.wikipedia.org/wiki/DHCP
https://vi.wikipedia.org/wiki/Routing_Information_Protocol
https://www.iana.org/assignments/service-names-port-numbers/service-names-port-numbers.xhtml

céc broadcast khong thé truyén qua Router nén khi d6 may A s& xem Router C nhu mot cau ndi
hay mot trung gian (Agent) dé truyén dit liéu. Trudc d6, may A s& biét duoc dia chi IP cia
Router C (dia chi Gateway) va biét duoc riang dé truyén géi tin toi B phai di qua C. Tt ca cac
thong tin nhu vdy s& duoc chira trong mot bang goi 12 bang dinh tuyén (routing table). Bang dinh
tuyén theo co ché nay dugc luu gilt trong mdi may. Bang dinh tuyén chtra thong tin vé cic
Gateway dé truy cip vao mot hé théng mang nao d6. Vi du trong trudng hop trén trong bang s&
chi ra rang dé di t6i LAN B phai qua port X ctia Router C. Bang dinh tuyén s& c6 chua dia chi IP
ctia port X. Qua trinh truyén dit liéu theo timg budc sau

May A giri mot ARP request (broadcast) dé tim dia chi MAC ciia port X.

Router C tra 101, cung cip cho may A dia chi MAC cua port X.

May A truyén goi tin dén port X cua Router.

Router nhan duoc goi tin tir may A, chuyén goi tin ra port Y cta Router. Trong goi tin c6

chtra dia chi IP ciia may B. Router s& giri ARP request dé tim dia chi MAC cta may B.

May B sé tra 161 cho Router biét dia chi MAC cua minh. Sau khi nhan dugc dia chi MAC

ctia may B, Router C giri goi tin cia A dén B.
Trén thyc té ngoai dang bang dinh tuyén nay ngudi ta con dung phuong phap proxyARP, trong
d6 c6 mot thiét bi dam nhan nhiém vu phan giai dia chi cho tat ca cac thiét bi khac.Theo d6 cac
may tram khong can gilr bang dinh tuyén nita Router C s& c6 nhiém vu thuc hién, tra 101 tat ca
cac ARP request clia tat ca cac may .
Address Resolution Protocol (ARP). Dudi day 1a cau triic goi tin str dung trong giao thirc ARP.

1] g 15 16 3
Hardware Type Protocol Type
HLEN | PLEN Operation
Sender HA (octets 0-3)

Sender HA (ockls 45 | Sender IP o0y | Y Nghia céc trudng trong header géi tin ARP:

Sender IP (octets 2-3) Target HA (octets 0-1)
Target HA (octets 2-5)
Target IP {octets 0-3)

Hardware Type:

xéc dinh kiéu bo giao tiép phan cimg may gui can biét
véi gia tri 1 cho Ethernet

Protocol Type:

Xéc dinh kiéu giao thirc dja chi cip cao may giri cung cip
Co gia tri 080016 cho giao thuc IP

HLEN: d¢ dai dia chi vat 1y (bit)

PLEN: d6 dai dia chi logic (bit)

1: 1a mdt ARP request.

2:1a mot ARP reply.

3: 1a mot RARP request.

4:1a mot RARP reply.
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Sender HA (sender hardware address): dia chi MAC cua may gui
Sender Protocol Address: dia chi I[P may gui

Target HA (target hardware address): dia chi MAC cua may nhan
Target Protocol Address: dia chi IP may nhan

Vay co ché hoat dong ctia ARP ra sao?
ARP Request message sent out

Router
or host

@ IP: 192.168.1.110
@ IP: 192.168.1.120
@ IP: 192.168.1.130

ARP Request
@ IP: 192.168.1.110
S
B IP: 192.168.1.120
or hos @0« T &

@ 1P: 192.168.1.130

Thir tuong tuong ban budc vao mot phong hoc va biét duge rang cé6 mot ban gai tén Lina dang &
trong d6. Ban mudn dén ngdi canh dé tro chuyén nhung lai khong biét ban Ay ngdi ¢ dau. Khi ay
giai phap don gian ching ta s& thyc hién 12 dng 1én ndi cho tit ca moi nguoi clng nghe: “xin
cho hoi ban Lina dang ngdi & vi tri ndo a?” Sau khi ban Lina nghe thdy nhu vay s& gio tay cho
biét vi tri ban éy dang ngéi. Sau khi d3 biét vi tri cia Lina ban sé& lai gﬁn ban éy va cudc tro
chuyén bit dau.

Trong moéi truong mang LAN cling nhu vay. Va day la cach hoat dong ciia ARP.

Budc 1: Thiét bi A s& kiém tra cache cia minh (giéng nhu quyén s6 danh ba noi luu trir tham
chiéu gitra dia chi IP va dia chi MAC). Néu da c6 dia chi MAC cta IP 192.168.1.120 thi lap tirc
chuyén sang buéc 9.

Budc 2: Bit dau khoi tao goi tin ARP Request. N s& giri mot goi tin broadcast dén toan bo céac
may khac trong mang véi dia chi MAC va IP may gui 1a dia chi cua chinh no, dia chi IP may
nhén 1a 192.168.1.120, va dia chi MAC may nhan la ff:ff:ff.ff.ff.ff.

Budc 3: Thiét bi A phan phat goi tin ARP Request trén toan mang. Khi switch nhan dugc goi tin
broadcast n6 s& chuyén géi tin ndy toi tat ca cic may trong mang LAN do.

ARP Reply
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Budc 4: Cac thiét bi trong mang déu nhan dugc goi tin ARP Request. My tinh kiém tra truong
dia chi Target Protocol Address. Néu trung voi dia chi ctia minh thi tiép tuc xur 1y, néu khong thi
huay goi tin.

Budc 5: Thiét bi B ¢6 IP trung véi IP trong trudng Target Protocol Address s& bt ddu qua trinh
khoi tao goi tin ARP Reply bang céch:

liy cac truong Sender Hardware Address va Sender Protocol Address trong géi tin ARP nhan
dugc dua vao lam Target trong goi tin gui di.

Dong thoi thiét bi s& 1dy dia chi MAC ctia minh dé dua vao truong Sender Hardware Address
Budc 6: Thiét bi B déng thoi cap nhat bang anh xa dia chi IP va MAC cua thiét bi nguff)n Vao
bang ARP cache ciia minh dé giam bét thoi gian xir Iy cho cac 14n sau (hoat dong cap nhat danh
ba).

Budc 7: Thiét bi B bat dau giri gbi tin Reply da duoc khoi tao dén thiét bi A.

Budc 8: Thiét bi A nhan duoc géi tin reply va xu Iy bang cach luu trudng Sender Hardware
Address trong géi reply vao dia chi phan cting cia thiét bi B.

Budc 9: Thiét bi A update vao ARP cache cia minh gia tri tvong tng giita dia chi IP (dia chi
network) va dia chi MAC (diac chi datalink) cua thiét bi B. Lan sau s& khong con can t&i request.
Nhu vay may A da biét duoc dia chi MAC cua may B, tuong tu nhu viéc chung ta da biét dia chi
cu thé cua ai d6. Va khi A can giri mot goi tin cho B thi s& dién dia chi nay vao truong Target
Hardware Address. Géi tin s& dugc gui thing dén B ma khong can gui dén cac may khéc trong
mang LAN ntra.

Giao thirc RARP

Dinh Nghia : Giao thitc RARP (Reverse Address ResolutionProtocol) hay con goi 1a giao thirc
phan giai dia chi nguoc 14 mot giao thic duoc st dung bdi mot may chii yéu cau giao thirc
Internet(IPv4) ding dé xac dinh dia chi IP (dia chi logic) tir dia chi MAC ciia thiét bi.

Muc Pich : Str dung giao thic RARP dé tim dia chi IP (Thuc chit 13 viéc 4nh xa cho Host mot
dia chi IP) khi da biét dia chi vat Iy (MAC) cua Host.
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My physical address is
AOEA4STE2. | am
looking for my IP address

N\
;Y

Host RARP server

RARP request is broadcast

Your IP address is: J

141.14.56.2)
7
Reply _—
Host RARP server
RARP Request Uniscast

Qua trinh thuc hién RARP duoc bat dau khi mot may mudn gtri di mgt goi tin dén mot may khac,
dé 1am duoc diéu nay trude tién 12 may d6 phai xac dinh duoc dia chi IP ciia minh trong mang.
Nhu chung ta da biét viéc giri goi tin trong ciing mot mang thong qua Switch 13 dwa vao dia chi
MAC tuy nhién dé biét dugc chung c6 cung trong ciing mot mang hay khong thi can xac dinh IP
cua mang do, RARP lam nhiém vy nay.

Khi mot may trong mang cuc bd giri yéu cau xac dinh dia chi IP tir cong cia may chit ARP
(Address Resolution Protocol) thi chiing s& kiém tra tai cac bang hodc bo nhé dém (Cache) tai
do6. Mot quan tri mang (Network Administrator) c6 trach nhiém tao ra bang tai céng dinh hudng
cua mang cuc bo nay. Bang nay s€ anh xa dia chi MAC cua mdy sang dia chi [P tuong ung.

Khéi niém RARP Server: Tét ca anh xa giita dia vat Iy (MAC) véi dia chi logic(IP) cta cic Hosts
dugc luu trit vao tép cAu hinh ctia mot Host nao do6 trong mang. Host nay dugc goi la RARP
Server. Host nay dép tng tit ca cic yéu cau cuia RARP Request. Con tép cau hinh nay ndm trén
vung dia cing cua RARP Server.

RARP Client : 1 mot hé thong may tinh khong dia (Hosts), noi phat ra cac yéu cau dé xac dinh
IP ctia Host véi dau vao 1a dia chi MAC.

Hoat dong:

Khi mdt hé théng khong dia khoi dong, nod phat di mdt goi tin Broadcast yéu ciu RARP vdi dia
chi MAC cua n6. Géi tin nay duoc nhan boi tat ca cac Hosts trong mang. Khi RARP Server nhan
dugc gdi tin ndy né nhin Ién dia chi MAC trong tép cau hinh va xac dinh dia chi IP twong tmng.
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Sau d6 né guri dia chi IP trong goi tra 10i tin RARP (RARP Reply) va chi gtri tir mot Host dén
Host dich can t6i vi vay goi 1a g6i Unicast. Hé thong khong dia ban dau nhan duoc goi tin nay va
co duoc dia chi IP.

Mot gbi tin RARP Request thuong duoc dugce tao ra trong qua trinh khoi dong ctia Host. Khi
RARP Server nhan dugc g6i RARPRequest, né thuc hién cac budce sau.

Dia chi MAC trong goi tin yéu cau dugc tim kiém trong tép ciu hinh, va dugc anh xa sang dia
chi IP twong Ung .

Néu viéc anh xa khong tim thay thi goi tin s& bi loai.

Néu viéc anh duoc tim théy, mot goi tin RARP Reply duogc tao ra véi dia chi MAC va IP cua
may ngudn. Sau d6 goi nay duoc giri tra lai Host ma di dwa ra goi RARP Request.

Luc nay khi Host nhan dugc RARP Reply, nd nhan dugc dia chi IP tir gbi tin RARP ban dau va
hoan tit qua trinh khoi dong (Boot), dia chi IP duoc sir dung dé giao tiép vdi cac Hosts khac
trong mang cho dén khi n6 khoi dong lai.

Mot s dic diém cua giao thuc RARP:

Giao thtrc nay xuat hién dau tién trong viéc giai quyét nhiém vu anh xa tir dia chi vat 1y sang dia
chi logic.

St dung trong cac hé thong khong co dia (DisklessWorkstation).

Str dung nhiéu trong cic mang LAN qui mé nho, dic biét 14 trong mang Ethernet .

Hién tai RARP khong con sir dung nita ma da thay thé bang giao thic khac d6 1a BOOTP va
DHCP. Chiing ta s& cung tim hiéu nhiing giao thtc ndy trong bai viét sau.

RARP cung véi ARP nam trén 16p DataLink Layer ciia mo hinh OSI .

+HTTP (HTTPS), DNS, DHCP, FTP, POP3, SMTP, TELNET, SSH, IMAP4,....

Tham khao thém phu luc 1
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Chuong 4. CONG NGHE TRUYEN THONG LIEN MANG

4.1. Céc thiét bi lién két mang

4.1.1. Mé rong va lién két cac mang cuc bd

+ M6 rong theo quy tic Cisco: M6 rong bang cach thém cac thiét bi lién két trong LAN

Segment 1 Segment 2 Segment 3 Segment 4 Segment 5
- - - > +« ok - » - >
Eepeater 1 Rf[‘f?a_ter 2 FEepeater 3 E er 4

I

Tram lién két

tram lam viéc

Aok

e

E

Quy tic 5-4-3

CollisionDomain

Computers Computeri

———

=
Computer!  ComputerZ

CollisionDomain

Bridge

2 4

Computer3 Computerd

CollisionDomain
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+ Mé rong mang WIFI (WLAN)

Can thiét bi chuyén tiép song

TP-LINK

The Reliable Choice

P BO M& ROng S6ng ~—~
56 1Thé Gi6T g Wg . gF’f:\\
TL-WAS850RE

“JLAN @ @ @ LAN
S e 2> Ca\gy:
= = - CRC NS L a5
&= g . ~ g <
5 ‘ Yian phdng Hai Phong

Wan phong Ha ING1

2 [ S LAN

G i ?[_] Vin phong Da Ning

{5 G
a1 -'-.;' > LAN

= P 5
Vin phong Thanh phe HG Chi Minh

+ Mé rong mang WAN qua duwong Internet (VPN- Mang riéng 40)
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SITE-TO-SITE VPN

IPMAC Site A 1 IPMAC Site B

~

Internet

mail.ipmac.vn mail.ipmac.vn

Ly

; —\;‘_
SN
< R - — <
> s - .
~ -
' '
~ —~—

www.ipmac.vn www.ipmac.vn

+ M6 hinh m6 rdng mang két ndi da thiét bi

Cho phép cac thiét bi két ndi v6i nhau thong qua nhiéu kénh truyén dan Hong ngoai; Wifi,
Bluetooth, GSM, dugc phép shared tai nguyén mang va két ndi t6i cac dich vu tich hop nhu dién
toan dam maay (cloud) va chia sé dudng truyén Internet.

+ Mé rong mang két ndi véi thiét bi thong minh:

Céc thiét bi két ndi SmartTV; smartphone; Ipad, Mobile,...
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SMARTPHONE
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Firewall

z
“

| Tatevnel ~

Z

Sevve‘r

Clien

4.1.2. Vai tro caia cac thiét bi lién két mang

Céc thiét bi lién két mang la thiét bi trung gian, ¢ nhiém vu tao ra két ndi vat 1y gita cac mang
(khong diy hodc c6 ddy), dam baaor mdt mang rong hon két ndi twong thich véi nhau theo mot
thiét ké nao do.

+ Repeater chinh la thiét bi c6 kha néng khuéch dai, truyén tin hiéu xa va dn dinh han. Trong md hinh
OSI thi thiét bi nay nam &18p 1. Nguyén ly hoat dong cua thiét binay dé la s€ gilip nhiing tin hiéu vatly
3 dau vao dugc khuéch dai. TUr d6 sé gilip dudng truyén sdng wifi dugc manh va dén nhitng thiét b nam
cach xa Modem wifi.

Chinh vi vay, néu ban st dung may tinh trong khdng gian I6n va mudn t6c do truy cap internet bang wifi
dugc manh thi nén chon Repeater. Thiét bi nay sé gilp toc do truy cap internet nhanh han ngay ca
8 nhitng vi tri xa
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+ HUB/ Switch B tip trung — lién két cic may vé6i nhau theo két néi hinh sao (Star Topology)

Hub 13 thiét bi nhiéu cdng va dugc vi nhu mot Repeater nhiéu cdng, ¢ kha ndng truyén tin hiéu téi
nhiéu thiét bj khdc nhau. Nghia la néu mét cong trén Hub dugc truyén tin hiéu thi nhitng cdng khac
cling sé nhan dudc thong tin ngay lap tirc.

Trén thi trudng hién nay cd 2 loai Hub phé bién dé 1a Active Hub va Smart Hub, mdi loai s& c6 nhiing
d3dc diém va tinh ndng riéng. Vi du nhu Active Hub ¢ kha ndng khuéch dai tin hiéu, gilp téc do
truy@n tin dugc 6n dinh. Smart Hub cling cd nhitng tinh néng tuong tu' nhu Active Hub nhung con ¢é kha
nang do 16i trén mang mét cach tu dong.

Switch ¢d khi ndng két nfi dugc nhitu hon tiy thufc vao st cing cé trén thiét bi nay. Chitc ndng chinh

cla thiét bl Switch d6 1a chuyén di liéu tif nguin dén dich va xay dung cac bing Switch.

+ Bridge: Lién két cac doan mang LAN tao ra mang 16n hon (MAN)

Bridge ndm & I6p thir hai trong md hinh OSI. Chifc ndng cua thiét bi mang nay chinh 1a d& néi hai mang
Ethernet vGi nhau dé tao thanh mét mang I8n. Nghia 13 Bridge s& gilip sao chép lai géi tin va chuyén
dit liéu t&i may tinh can nhan ké ca khi hai may tinh nay lai sir dung hai mang khéc nhau.

Tém lai, cho dui ban sir dung nhigu hé thdng mang khac nhau nhung chi Bridge thi nhitng tin hiéu van cé

thé trao d6i qua lai mot cach dé dang. Khdng chi cd kha ndng két ndi hai mang véi nhau ma Bridge con cd
thé x(r ly dugc nhiéu ludng théng tin tir nhiéu mang khac nhau trong cling mét Idc.

+ Router: Thiét bi cho phép dinh tuyén; tim duong di cho dit liéu trong mot mang 16n dam baaor
cac goi tin dén dich mot cach nhanh nhat

Trong md hinh OSI thi Router nim ¢ Idp thit 3. Hay con goi la thiét bi dnh tuyén hay bi dinh tuyén, thiét b
nay dung d¢ dong gdi va chuyén cac géi dif liéu tif mét lién mang dén cac thiét bl diu cuéi.

Router wifi: Dbi v&i thiét bi nay thwdng sé cd cac cdng LAN, cdng WAN, dac biét hon sé cé
thém céng USB dé chia sé di liéu tryc tuyén.
+ Gateway

Chirc néng chinh cua thiét bi mang Gateway 13 két ndi cac mdy tinh v8i nhau mdt cach dé dang ngay ca
khi nhitng thiét bi nay khong st dung chung mét giao thirc. Vi du nhu Gateway cd thé két nGi may tinh
st dung giao thirc IP v&i may tinh sir dung giao thirc SNA, IPX, ..
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Ngoai ra, thiét bi nay con cé kha ndng phan biét cac giao thic. Vi vay, thudng dugc i'ng dung trong viéc
chuyén thu dién tirtlrmang nay sang mang khac ké ca dudng truyén xa.

Chirc nang cua Gateway trong hé thong mang IP [01/06/2015]

Gateway 1a mot phan tir khong nhat thiét phai co trong mot giao tiép H.323. N6 déng vai trd 1am phan tir ciu ndi va chi tham gia vao
mdt cude goi khi cé su chuyén tiép tir mang H.323 (vi du nhu mang LAN hay mang Internet) sang mang phi H.323 (vi du mang
chuyén kénh hay PSTN). Mot Gateway c6 thé két ndi vat Iy véi mot hay nhidu mang IP hay véi mét hay nhiéu mang chuyén mach
kénh. Mot Gateway c6 thé bao gdm: Gateway bao hidu, Gateway truyén tai kénh thoai, Gateway diéu khién truyén tai kénh thoai.
Mot hay nhiéu chirc nang nay c6 thé thuc hién trong mot Gatekeeper hay mot Gateway khac.

e Gateway bao hiéu SGW: cung cip kénh béo hiéu giita mang IP va mang chuyén mach kénh. Gateway bao hi¢u 1a phan tir
trung gian chuyén do6i gilta bao hi¢u trong mang IP (vi du H.323) va bao hi€u trong mang chuyén mach kénh (vi du R2,
CCS7). Gateway bao hi¢u c6 cac chirc nang sau:

e Chtc ning két ndi cac giao thirc diéu khién cudc goi.

e Chtc ning két cudi bao hidu tir mang chuyén mach kénh: phéi hop hoat déng véi cac chirc ning bao hiéu cia Gateway didu
khién truyén tai kénh thoai.

e Chuc nang béo hiéu: chuyén déi bao hidu giita mang IP v6i bao hiéu mang chuyén mach kénh phi phéi hop hoat dong
voiGateway diéu khién truyén tai kénh thoai.

e Chtc ning giao dién mang chuyén mach goi: két cubi mang chuyén mach goi.

e  Churc nang bao mat kénh bao hi¢u: dam bao tinh bao mat cua kénh bao hi¢u ndi v6i thiét bi dau cudi.

e Chtic ning quan ly: giao tiép v6i hé thong quan 1y mang.

e Chtic ning ghi cic ban tin sir dung: xéc dinh hodc ghi lai cac thong tin vésu kién (truy nhép, canh bo) va tai nguyeén.

e  Chuc nang bao cédo cac ban tin st dung: bao cac cac ban tin da dugc str dung ra thiét bi ngoai Vi.

Gateway truyén tai kénh thoai MGM: cung cdp phuong tién dé thyc hién chirc ning chuyén di ma héa. N6 s& chuyén ddi giira cac
mé hoa trong mang IP v6i cac ma hoa truyén trong mang chuyén mach kénh. Gateway truyén tai kénh thoai bao gdm céac khéi chirc

nang sau:

e Chtc ning chuyén ddi dia chi kénh thong tin: cung cip dia chi IP cho cac kénh thong tin truyén va nhan.

e Chtc ning chuyén ddi ludng: chuyén doi giita cac ludng thong tin gitta mang IP va mang chuyén mach kénh bao gom viéc
chuyén ddi ma hoa va triét tiéng vong.

e  Chirc ning dich ma hoa: dinh tuyén cac ludng thong tin giira mang IP va mang chuyén mach kénh.

e Chirc ning giao dién v6i mang chuyén mach kénh: két cubi va diéu khién cac kénh mang thong tin tir mang chuyén mach
kénh.

e  Chuc ning chuyén ddi kénh thong tin giita mang IP va mang chuyén mach kénh: chuyén d6i giita kénh mang thong tin
thoai, Fax, dir liéu cia mang chuyén mach kénh va céac goi dit liéu trong mach IP. N6 ciing thuc hi¢n cac chic nang xu ly
tin hi€u thich hop nhu: nén tin hiéu thoai, tri¢t tiéng vong, ma hoa, chuyén @i tin hiéu Fax va diéu tiét tdc d6 modem tuong
tu. Thém vao do6, nd con thyc hién viéc chuyén déi gitra tin hiéu ma da tan DTMF trong mang chuyén mach kénh va céc tin
hiéu thich hop trong mang dién thoai IP khi cac bo ma hoa tin hidu thoai khong ma hoa tin hi¢u ma da tin DTMF. Chirc
ning chuyén doi kénh thong tin giira mang IP va mang chuyén mach kénh ciing c¢6 thé thu nhap thong tin vé luu lwong goi
va chit Iuwong kénh d6i v6i mdi cude £oi dé sr dung trong viéc bao cao chi tiét va diéu khién cudc £oi.

e Chtc ning quan ly: giao tiép v6i hé thong quan 1y mang.

e Chiic ning ghi cac ban tin sir dung: xac dinh hodc ghi lai cic thong tin vésu kién (truy nhap, canh bao) va tai nguyén.

e  Churc nang bao cédo cac ban tin str dung: bao cao céc ban tin da dugc su dung ra thiét bi ngoaivi.

Gateway diéu khién truyén tai kénh thoai MGWC: dong vai tro phan tir két ndi giita Gateway bao hiéu va Gatekeeper. N6 cung cip

chire nang xir Iy cude goi cho Gateway, didu khién Gateway truyén tai kénh thoai, nhan thong tin bao hiéu ciia mang chuyén mach

Ky Thugt Lién Mang - 86


https://www.voipmart.vn/products/gateways
https://www.voipmart.vn/news/chuc-nang-cua-gatekeeper.html
https://www.voipmart.vn/news/thiet-bi-dau-cuoi-trong-mang-dien-thoai-ip.html
https://www.voipmart.vn/san-pham/phones/dien-thoai-ip

kénh tir Gateway béo hiéu va théng tin bao hiéu ciia mang IP tir Gatekeeper. Gateway diéu khién truyén tai kénh thoai bao gdm cac

chirc nang sau:

e Chuc nang truyén va nhan cac ban tin

e  Churc nang xac nhan: thiét lap cac dac diém nhan dang ctia nguoi str dung, thiét bi hodc cac phé”ln tirmang.

e Chirc ning diéu khién cudc goi: lwu giit céc trang thai cudc goi ciia Gateway. Chtic ning nay bao gom tat ca cac diéu khién
két n6i logic ciia Gateway.

e Chtc nang béo hiéu: chuyén ddi gitra bao hiéu mang IP va bao hiéu mang chuyén mach kénh trong qua trinh phdi hop hoat
dong voi Gateway bao hiéu.

e  Chuc nang quan ly: giao tiép voi hé théng quan ly mang.

e  Chirc ning ghi cac ban tin sir dung: x4c dinh hogc ghi lai cac thong tin vésu kién (truy nhap, canh bao) va tai nguyén.

e  Churc nang bao cédo cac ban tin str dung: bao cdo céc ban tin da duogc su dung ra thiét bi ngoai Vi.

+ Modem: 1a thiét bi két ndi Internet

Modem Ia thiét bj giao tiép v&i mang lwdi ciia cac nha cung cép dich vu Internet (ISP) théng
qua hé théng cap nbi dong truc, cap quang hay dwdng day dién thoai (DSL). Pay chinh 1a canh
cbng dé giup ban két nbi v&i internet qubc té.

Chirc nang Modem

Modem la viét tit ctia tlr "modulator va demodulator" c6 nghia la thiét bi ma héa va gidi ma cac
xung dién, mang nhiém vu chuyén tin hiéu sé cla may tinh, dién thoai thanh tin hiéu twong tw
ma ha tang Internet toan cau dang st dung va nguoc lai.

NGi r& hon, modem déng vai trd chuyén hoa cac goi div liéu do ISP cung cép thanh két néi
Internet cho router hodc cac thiét bj cé lién két mang khac qua dia chi IP.

Modem wifi: Da sé cac modem wifi ma cac nha cung cap dich vu Internet hién nay cip cho
khach hang déu cd tich hop tinh ndng phat wifi & ngudi dung tién loi st dung va tiét kiém
thém chi phi mua thém router wifi.

Access Point:

Access point WiFi repeater: kich song, m¢é rong mang qua song Wifi

Access point la gi? Access point (AP) la m6t thiét bi tao ra mot mang khong day cuc bo, hodc WLAN,
thudng trong mdt van phong hodc toa nha Ién. Mot diém truy cdp access point la mot tram truyén va
nhan dir liéu. Cé thé goi ching la bd thu phat wifi.

MOt diém truy cap Access Point két ndi ngudi dung véi nhitng ngudi dung khac trong cing mét mang.
Ngoai ra chling con dong vai tro 1a diém két ndi gitra mang WLAN va mang ddy cd dinh. Trong mét khu
vuc mang dugc xac dinh thi moi diém truy cap Access Point cd thé phuc vu
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nhiéu ngudi dung. Néu khi moi ngudi di chuyén ra ngoai pham vi clia mét diém truy cap, thi ching sé tu
ddng dugc chuyén sang diém tiép theo.
Firewall:

Twong Ira Firewall 1a gi?

Twong lira (Firewall) 13 mdt hé théng an ninh mang, c6 thé dwa trén phan clrng hodc phan mém, st dung
cac quy tac dé kiém soat traffic vao, ra khoéi hé théng. Twong Ira hoat ddng nhw mét rao chén gitra
mang an toan va mang khéng an toan. N6 kiém soat cac truy cap dén ngudn lyc ctia mang théng qua
mot md hinh kiém soat cha déng. Nghia Ia, chi nhirng traffic phu hgp v&i chinh sach dwgc dinh nghia
trong twéng Ira méi dwoc truy cap vao mang, moi traffic khac déu bj tiv chéi.

B4t ki may tinh ndo két ndi t&i Internet cling can c6 firewall, giip quan ly nhixng gi dwo'c phép vao mang
va nhirng gi dwoc phép ra khdi mang. Viéc c6 mot “ngudi gac céng” nhw vay dé giam sat moi viéc xay
ra rat quan trong b&i 2 ly do:

Thir nhat, bat ki may tinh két néi mang nao thwong két ndi vinh vién véi Internet. Thér 2, mbi may tinh
trwc tuyén lai c6 mét chiv ky dién ti riéng, dwoc goi la Internet Protocol address (hay con goi 1a dia chi
IP): Néu khong c6 firewall hd trg, nd chéng khac gi chuyén ban bat tat ca dén lén va mé rong clra dé
doén trom vao.

7]

M6t firewall dwoc cdu hinh chinh xac sé ngén chan diéu nay xay ra va giip may tinh “4n” mét cach hiéu
qua, cho phép nguoi dung thodi mai thuwéng thirc nhivng gi thé gidi trwc tuyén mang lai. Firewall khéng
giéng chwong trinh diét virus. Thay vao do, né lam viéc cing véi nhirng céng cu nay nham dam bao
rang may tinh dwoc bao vé tir hau hét cac méi tn cdng nguy hai phé bién.

Firewall hoat déng nhw thé nao?

Cong viéc cha mot firewall kha khoé khan, béi ¢ rat nhiéu dir liéu hop phap can dwoc cip phép cho ra
hodc vao may tinh két néi mang. Vi du, khi ching ta truy cap vao trang web Quantrimang.com, doc tin
tlre, tips cdng nghé méi thi thoéng tin va dir liéu cla trang web can dwoc truyén tir va téi may thdng qua
mang dé hoan thanh qua trinh nay.

Mot firewall can biét dwoc sy khac biét gitra lwu lwong hop phap nhw trén véi nhivng loai di liéu gay
hai khac.

Firewall st dung rule hodc ngoai 1& dé lam viéc v&i nhivng két ndi tét va loai b nhirng két ndi xu. Nhin
chung, qua trinh nay dwoc thwe hién &n, ngwdi dung khong thy dwoc hodc khdng can twong tac gi ca.

Twoéng Itra c6 trang thai (Stateful firewall)

Khi twong Ira dworc tao ra 1an dau tién, ching khéng co trang thai, nghia 1a phan cirng ma lwu lwong
truy cap di qua trong khi dwoc kiém tra sé& theo déi tirng géi lwu lwong mang riéng va chdn hodc cho
phép né.

Bé&t dau tlr gitra dén cubi nhirtng ndm 1990, nhirng tién bd dau tién vé twong Ira da duwoc ra doi. Tuong
ICra c6 trang thai kiém tra lwu lwong truy cap, lién quan dén trang thai hoat dong va dac diém két néi
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mang dé cung cip twdng Ira toan dién hon. Viéc duy tri trang thai nay cho phép twong Ira cho lwu
lwong nhat dinh truy cap dén ngwdi dung cu thé trong khi chén lwong truy cap twong tw dén ngudi ding
khac.

Twong Ira thé hé tiép theo (Next-generation firewalls - NGFW)

Qua nhiéu nam twdng Ira da bd sung thém vo sé tinh ndng mai, bao gbm phan tich sau cac géi (Deep
Packet Inspection - DPI), phat hién xam nhap, ngan va kiém tra lwvu lwgng dwoc ma héa. Twong Itra thé
hé tiép theo dé cap dén twong Itra dworc tich hop nhwng tinh néng tién tién nay.

Twong Itra dwa trén proxy (Proxy-based firewall)

Cac twong Itra nay hoat ddng nhw mét cdng néi gitka nhirng nguwdi dung cudi yéu ciu div liéu va ngudn
cla di lieu do. Tat ca lwu lwong truy cap dwoc loc qua proxy nay treéc khi dwoc chuyén cho ngudi
dung cubi. Piéu nay nham bao vé may khach khadi tiép xuc véi cac méi de doa bang cach che gidu danh
tinh cGia nguoi yéu cau théng tin ban dau.

Twong Itra ’ng dung web (Web application firewall - WAF)

Céc twong Itva dwoc st dung cho cac (rng dung cu thé thay vi dwoc dét trén mot diém vao hodc ra cla
mo{t mang lwéi rong hon. Trong khi cac twdng Itra dya trén proxy thwong bao vé may khach ngudi
dung cudi, thi tweng Itva trng dung web bdo vé may chi (rng dung.

Phan cirng twong Itra

Phan cirng twong Ilra thwong 1a mot may chd don gidn cé thé hoat déng nhuw mét router loc Iwu lwong
truy cap va chay phan mém twéong Ira. Nhirng thiét bi nay dwoc dat & trong mang cong ty, gilra router
va diém két ndi ciia nha cung cép dich vu Internet. Mdt doanh nghiép c6 thé trién khai hang chuc tuéng
Icra vat ly trong mét trung tdm di liéu. Ngudi dung can xac dinh dung lwong théng qua ma ho can
twong Ira hd tro' dwa trén kich thwdc co s& ngudi dung va tbe do két néi Internet.

Phan mém twéng lra

Théng thuéng ngudi dung cudi trién khai nhiéu diém cudi phan clirng tuwdng Itra va hé théng phan mém
twong Ira trung tdm dé& quan ly viéc trién khai. Hé thdng trung tdm nay 1a noi cac chinh sach va tinh
nang dwoc cau hinh, noi cé thé thuc hién phan tich va phan hdi lai cac méi de doa.
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4.1.3. Mt s6 thiét bi dién hinh

(1) Hub

Hinh 4.2 Thiét bi HUB

Thoéng s6 k¥ thuat:
S6 Port/ Link up port
Speed: 10Mbps
Nguon: DC 5v

(2) Switch

".‘;‘."v‘ Y Ys
\f hhdd

Switch 1950 48G 2SFP— 2XGT PoE—, JG963A
Hinh 4.? thiét bi HUB
Théng tin san pham Thiét bi chuyén mach HPE Switch 1950 48G 2SFP+ 2XGT PoE+,

JGI963A

Differentiator

Smart web-managed PoE-enabled Gigabit Ethernet switch with 52 total ports: 48-ports POE+
Gigabit 10/100/1000, 2-ports 10GBASE-T and 2-ports SFP+. Layer 3 static routing, ACLSs,
802.1X network login. PoE+ power budget of 370W. True stacking.
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Ports

(48) RJ-45 auto-negotiating 10/100/1000 PoE+ ports
(2) SFP+ fixed 1000/10000 SFP+ ports

(2) RJ-45 1/10GBASE-T ports

Memory and processor
128 MB flash

Packet buffer size: 3 MB
1 GB SDRAM

Latency

100 Mb Latency: <5 us
1000 Mb Latency: <5 ps
10 Gbps Latency: < 1.5 s

Throughput
up to 130.9 Mpps

Routing/switching capacity
176 Gbps

PoE capability
370 W PoE+

Stacking capabilities
Virtual
4 switches

Management features

IMC - Intelligent Management Center

Limited command-line interface

Web browser

SNMP manager

HTTPS

RMON1

FTP

Supported by HPE IMC and generic SNMP management platforms. Refer to documentation for
MIB support details.

Input voltage
100 - 240 VAC, rated (depending on power supply chosen)

Power consumption
470 W (maximum)
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(3) Bridger

I over VDSIE

Briclen

Hinh 4.? Bridge Planet VDSL2 (VC234)

Pac tinh ky thuat

10/100Base-TX: 4 RJ-45, Auto-Negotiation and Auto-MDI/MDI-X

Ports VDSL: 1 RJ-11, female Phone Jack

PHONE: 1 RJ-11, Built-in splitters for POTS connection

DIP Switch 4 position DIP switch

CO / CPE mode select

Selectable fast and interleaved mode

Functionalit
y Selectable target 17a / 30a profiles

Selectable target SNR mode

VDSL-DMT: ITU-T G.993.1 VDSL, ITU-T G.997.1, ITU-T G.993.2

Encoding VDSL2 (Profile 17a/30a Support)

One Power
LED Indicators 4 for RJ-11/VDSL2

1 for per RJ45 10/100Base-TX port

Ethernet

10Base-T: 2-pair UTP Cat.3,4,5 up to 100m (328ft)
Cabling 100Base-TX: 2-pair UTP Cat.5, up to 100m (328ft)

VDSL

Twisted-pair telephone wires (AWG24 or better) up to 1.4km
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Performance (Downstream /
Upstream)

17a profile

300m -> 99/70Mbps

400m -> 99/60Mbps

600m -> 90/45Mbps

800m -> 50/28Mbps

1000m -> 40/12Mbps

1200m -> 20/7Mbps

1400m -> 20/4Mbps

30a profile

300m -> 100/100Mbps

400m -> 90/90Mbps

600m -> 69/55Mbps

800m -> 48/9Mbps

Switch Specifications

Switch Processing Scheme

Store-and-Forward

Address Table 2K entries
Back pressure for half duplex
Flow Control
IEEE 802.3x Pause Frame for full duplex
Switch fabric 0.8Gbps
Throughput (packet per 0.59Mpps
second)

Network cables

10/100Base-TX:

2-Pair UTP Cat. 3, 4, 5 (100meters, max.)

EIA / TIA-568 100-ohm STP (100meters, max.)

Standard Conformance

Regulation Compliance

FCC Part 15 Class A, CE

Standards Compliance

IEEE 802.3 10Base-T

IEEE 802.3u 100Base-TX

ITU-T: G.993.1 (VDSL), G.997.1, G.993.2 VDSL2 (Profile 17a/30a)

Power Requirements

5V DC, 2A

Power Consumption

7.2 Watts/ 24 BTU

Dimensions

155 x 86 X 26 mm

Weight

368
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(4) Router

Théng s6 san pham Router Cisco ISR4351/K9

M3 san pham: Cisco ISR4351 / K9

Téng thong luong: 200 Mb / gidy dén 400 Mb / gidy

Tong s6 cong WAN hozc LAN 10/100/1000 trén bo mach: 3
Cong dua trén RJ-45: 3

Cong dya trén SFP: 3

Khe cam mé-dun dich vu nang cao (SM-X): 2

Céc khe NIM (Modun Giao dién Mang): 3

Khe ISC trén bo mach: 1

Ky trc: 4 GB (mic dinh) / 16 GB (tbi da)

Bo nhé flash: 4 GB (mic dinh) / 16 GB (t6i da)

Tuy chon cung cép dién: Noi bo: AC, DC (10 trinh) va PoE
Chiéu cao rack: 2 RU

Kich thudée (H x W x D): 43,9 x 438,15 x 507,2 mm
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(5) N AAAAA DAL+
i

Hinh 4.? Bo thu phat song wifi Access Point

Wi |[EEE 802.11ac/n/a 5GHz IEEE 802.11b/g/n 2.4GHz

Giao tiép 4 x chng LAN 10/100/1000Mbps 1 % cdng WAN 10/100/1000Mbps 1 x cdng USB
2.0

Dai tan sb 2 AGHz va 5GHz

Button MUt WPS/Reset Nt Tat/ M Wi-Fi Nat Tat' Md& Ngudn

Kich thuée 243.5 = 186.5 = 32.7 mm

Bao hanh 24 thang (thiét bi), 12 thang (adapter)

ruégtg = TP-LINK
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(6) Kich séng Repeater Wifi

Hinh 4.? Thiét bi kich séng Repeater Wifi

Thong sd k¥ thuat

Bing tan 2.4~2.4835GHz
Téc do: 300Mbps

Ang ten: 2 #ng ten 4 dBi
Tinh bao mat cao véi WPS

(7) Gateway

Hinh 4.2 Thiét bi cong vao/ra mang gateway
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(1) M6 rong LAN VC-201A

LAN to LAN Connection ]

Ethernet over VDSL and Telephone Network

Telephone wire

FOsLE

Up to 1.6km

£

Main office/PBX,
Teleo CO,

wire closet

VC-201A/CO VC-201A/CPE
2850 2999
| LAN1 LANZ )

#” -
1 0Hase-TX UTP

I i
1 I
| . Ttlphinae wire !
1 [}
1 ]

Hinh 4.? Mé rong mang LAN Thiét bi mang Planet VC-201A
M6 rong khoang cach Ethernet

Hai VC-201A hoat déng nhw mét cap déc lap tét cho viec mé réng khodng cach Ethernet qua cac day dién thoai hién c6. Chi
v&i mot cap day ddng AWG-24, ban cé thé d& dang két ndi hai mang Ethernet cuing véi tc d6 di liéu téi da 100 / 55Mbps.
Dich vu dién thoai van c6 thé dwoc st dung trong khi cac modem dang hoat déng. Hai gidi phap dwoc liét ké dwdi day la cac
rng dung di&n hinh cho bé chuyén déi Ethernet qua VDSL.

Giai phap MTU / MDU / Khéch san

VC-201A la mét gidi phap hoan hdo dé& nhanh chéng cung cap cac dich vu mang téc d6 cao va hiéu qua vé chi phi cho cac toa
nha nhidu tAng nhw nha & (nha & nhiéu can ho), tda nha thwong mai (cac tda nha nhiéu ngudi), khach san hodc bénh vién.
Béng cach st dung cac co s& ha tAng dién thoai hién cé, cai dat mang la don gian va khéng doi hdi day maéi. Véi kha néng
truy&n tai 1én t&i 100 / 55Mbps, Video on Demand, dién thoai IP va cac dich vu bang théng réng khac nhau cé thé dé dang
dwoc cung cap.
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Multi-LAN Connection |

Ethernet over VDSL and Telephone Network

Telephone wire =
DL,

£

Main office/PBX,
Telco €O,
wire closs

WIIELZE Switch

intulti-pert CO00 UC-IQI#;CE’E g g:*r LAMI

—— UP to 1.6km
C JALLY

VC-201A/CPE

S
Router

100Rase-TX UTF

Tebephome wine

vDsL?

* Gig sén pham trén Tiki d& bao gém thué theo ludt hién hanh. Tuy nhién tuy vao timg loai sdn phdm hodc phuong thire, dia chi
giao hang ma cé thé phat sinh thém chi phi khac nhuw phi van chuyén, phu phi hang céng kénh, ..

(8) Lwu tre mang QNAP TS-253A-4G

Hin 4.2 Thiét bi luu trit QNAP TS-253A-4G

Théng tin san pham Thiét bi luu trir QNAP TS-253A-4G
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QTS-Linux Combo NAS: a well-rounded Private Cloud solution centralizing storage and IoT
applications

Dé dap tng tot nhu cau cua thoi gian [oT — Internet of Thing sap t61, TS-253 1a mau 6 cimg moi,
tién phong hd trg nén tang ma nguon m¢ Linux, xem day nhu la 1 gateway dé diéu khién tir cac
thiét bi IoT cho dén thiét bj thong minh khac. TS-253 cho phép User sir dung cac tung dung hd
trg Linux, trai nghiém hé théng Private Cloud két hop cac tng dung luu trit va IoT; cac
Developer chuyén nghiép c6 thé 1ap trinh va chay cac tmg dung IoT ngay trén TS-253. Tinh 6n
dinh, bao mat di cung cac tinh ning ho tro doanh nghiép nhu Volume/LUN Snapshot — cho phép
Files/Folder dugc khoi phuc lai phién ban trude (previous state), trong truong hop File/Folder bi
16i. TS-253 duogc trang bi chip xt 1y “khing” nhat Quad-Core Intel Celeron, cho phép User tin
hudng cac Video 4k (chuin H.264) va chuyén ma video 1080p/4K theo thoi gian thyc (real-time)
tir TS-253 t6i man hinh hién thi HD/4k.

Hb trg Linux OS va xuét hinh anh tryc tiép bang HDMI
Tinh niang Dual HDMI dé chuyén doi man hinh, dulicate hodc thém man hinh desktop
Tang cudong ma hoa phan cing v6i chuan AES-NI, hiéu sudt ma hoa 1én dén 412MB/s

H5 tro thiét bi phan ctng chuyén ma/giai ma video 4K (H.264) véi gia thirc on-the-fly hoic ca
offline

Tim kiém céc file nhanh chong bang Nature Search v&i Qsirch 2.1
Giai phap luu trit hgp nhat NAS va iSCSI-SAN, phuc vu cho viéc 40 hoa
Ho trg VMware®, Citrix®, Microsoft® Hyper-V va cac tinh ning 40 hoa nang cao khéc.

H6 tro cac giai phap Hybrid va o hoa chi voi 1 NAS; Virtualzation Station va Container
Station.

Khach hang c6 thé tuy xay dung 1 hé thdng Karaoke ca nhan, voi audio chét luong cao bang
ung dung OceanKTV.

QTS-Linux dual systems, tién toi ky nguyén IoT

Hé théng dual-system (2 hé diéu hanh) QTS-Linux duoc xay dung trén nén tang cong ngh¢ ao
hoa ctia chinh QNAP. Kién trtic cuia TS-253 cho phép nguoi dung khong chi download nhiéu tng
dung trén kho QTS Apps Center, ma con c6 thé phat trién hodc tan dung cac goi IoT cho Linux
va hién thi thong qua HDMi. Vi TS-253, nguoi dung c6 thé phét trién va cai dat cac goi IoT
theo nhu cau va luu trit tip trung data trén TS-253. Gio ddy ngudi ¢6 thé tin huong 1 kho luu trix
riéng ctia minh va giai phap 1ap trinh tién tién nhat. Nguoi dung chi cin cam keyboard, chudt va
man hinh (hd trg cong HDMI) vao TS-253 va sir dung Linux Station nhu dang dung trén PC*.
Nguoi dung ciing ¢ thé dung Linux Station nhu 1a remote desktop théng qua trinh duyét Web
cho cong viéc quan ly
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Intel® Celeron® quad-core 1.6GHz CPU dap tmg hiéu qua nhu cau xu 1y da tac vu (Multi-
Tasking)

Cong nghé luu trit NAS, SAN, DAS

(9) B phat Wifi 3G/4G

Hinh 4.? B6 phat song WiFi 3G/4G

Théng sbé ky thuat

LTE: Band
1,3,7,8,20,38,40.

Bé&ng tan: WCDMA B1/B8. GSM:
850/900/1800/1900
MHz

Trong lvong: 100g

Tbc d6 két nbi: 150Mbps Down,
50Mbps Up (LTE Cat
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4)

Bao hanh: 36 thang

Chuén Wi-Fi:
802.11b/g/n, bdo mat
WPA/WPA2. Khe c&dm:
mini SIM (hay con goi
la SIM to) va microSD

Théng tin thém vé san
pham:

4.2. Cac cong nghé truyén thong lién mang

4.2.1. Truyén thong qua mang dién rong

Tong quan vé truyén thong trong mang WAN

Mang WAN str dung ha tang truyén dan ciia mot nha cung cap dich vu bén thi 3, chu yéu la cac
cong tydién thoai, dé cung cép dich vu két ndi khoang cach xa. CAu hinh phé bién nhit ctia mot
mang WAN bao gém cac thanh phan nhu hinh dudi. Mot thong diép duoc khai tao tir phia khach
hang va duogc gtri di boi mot thiét bi goi 1a DTE t6i nha cung cap dich vu mang WAN. Céc thiét
bi DCE ¢ vin phong trung tim cta nha cung cap dich vu s& “ddy” goi tin t6i mang WAN, sau d6
di qua céc thiét bi chuyén mach dé t&i dich. Cac thiét bi tuong ty ¢ phia dau nhén s& két thuc
hanh trinh.
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Co quan
cap dia
phuong

K&t ndi xDSL
e KBt NGI megaWAN

Nha riéng

Van phong khu vuc va cac lién ket
Tru s& chinh va cac lién hai chiéu

ket hai chieu - - o Gl @
G-~ Volos VLAN/VRF VPN

Hinh: Mang WAN dién hinh

Thiét bi dau cudi dir liéu ( DTE - Data Terminal Equipment): Thiét bi & phia 1& cta lién két
mang WAN c6 chuc nang guri va nhan dir liéu. DTE dugc dat tai vi tri cua nguoi thué bao, chinh
1a diém két ndi giita mang LAN cua thué bao va mang WAN cuaa nha cung cp dich vu. DTE
thong thuong 1a mot b dinh tuyén (router), nhung trong mét sd truong hop co thé 1a mot may
tinh hay mot bd don kénh (multiplexer). Cac DTE & dau bén nay sé thuc hién viée truyén thong
v6i thiét bi DTE tuong tng & dau bén kia.

Piém ranh giéi (Damarcation Point): Diém két ndi gitta dudong day dién thoai ciia cong ty dién
thoai voi dudng ddy cua thué bao. Piém ranh gidi con duoc goi 14 giao dién manghay diém hién
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dién (point of presence). Thong thudng, khach hang s& chiu trach nhiém cho tit ca cac thiét b
bén trong diém ranh giGi va cong ty vién thong s& chiu trach nhiém vé tit ca cac thiét bi & phia
bén kia.

Cip ndi ching cudi (Local Loop): Cap ndi tir Diém ranh gi6i téi Van phong trung tim ciia cong
ty dién thoai. Thong thuong d6 1a cap doi xoan (UTP), nhung ciing c6 thé 1a két hop cap doi
xodn, cap soi quang va cac loai phuong tién truyén dan khac.

Viin phong trung tim (Central Office): Tram tong dai gan nhét,ciing 1a diém cung cap dich vu
mang WAN gan nhat voi ngudi thué bao. Van phong trung tim cung cap diém vaocho cac cudc
goi di vao “dam may mang WAN” va cung cap cac diém ra cho cac cudc goi tir ddm may mang
WAN t6i nguoi str dung dién thoai.Ngoai ra, né con déng vai trd nhu mot diém chuyén mang dé
chuyén cac géi dir liéu t6i cac vin phong trung tim khac. N6 ciing cung cip dong dién mét chiéu
6n dinh cho hé théng cap ndi chang cudi dé thiét 1ap mach dién.

Thiét bi d6ng mach dir liéu (DCE — Data Circuit-terminating Equipment)

Thiét bi truyén thong v6i ca DTE va ddm may mang WAN. DCE thong thuong 13 mot bo dinh
tuyén ctia nha cung cap dich vu c6 chirc ning chuyén tiép dir liéu gitra khach hang va dam may
mang WAN.Theo nghia hep, DTE 1a bat ctr thiét bi ndo cung cép tin hiéu xung cho DTE. DCE
cling c6 thé 1a mot thiét bi tuong tu DTE (thuong 1a mot b dinh tuyén) ngoai trir moi loai thiét bi
dong mot vai tro riéng.

Pam miy mang WAN (WAN cloud): Mot loat cac trung ké, tong dai va van phong trung tim
tao thanh ha téng truyén dan cua cong ty dién thoai. N6 duoc thé hién trong hinh nhu mot dam
may bdi vi c6 cdu tric vat 1y thay d6i thudng xuyén va chi nhitg ngudi c6 trach nhiém quan tri
mang m&i biét dit lidu s& di téi dau tai cac tong dai. P6i véi khach hang, diéu quan trong 1a dit
liéu @3 dugc chuyén qua dudng day dé toi dich.

Tong dai chuyén mach goéi (Packet-switching exchange): Céc tong dai chuyén mach trén mang
chuyén mach goi ciia cong ty vién thong. PSE la cic diém trung gian trong ddm may mang
WAN.

Dt liéu truyén trén mang LAN chu yéu dugc gui tor mot thiét bi s6 (may tinh) t&1 mot thiét bi sd
khac thong qua két ndi truc tiép. Trong khi do, bdi vi mot sb mang WAN st dung mang dién
thoai twong tu san co, nén viéc truyén so liéu c6 thé st dung mot hay két hop nhitng phuong
phap duoi day:

Truyén tin hiéu twong tw

Céc tin hi€u tuong tu thuong duoc thé hién dudi dang séng. Cuong do va tan sd cua tin hiéu
tuong tu thay ddi lién tuc nén nd cé thé thé hién mot cach chinh xac su chuyén dong lién tuc hay
am thanh hay nhiing chuyén dong da trang thai. Cudng do va tan s cua tin hiéu tang 1én va giam
xudng twong tng véi cao do va cudng do ciia Am thanh. Céc tin hiéu twong tu thudng dung dé
biéu dién cac dit liéu thoi gian thuc. Truyén thanh, dién thoai va cac phuong tién truyén thong
thuong st dung tin hi¢u tuong tu.
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Hinh 2: Truyén tin hiéu tuwong tir
Truyén tin hiéu so

Thay vi dong thay d6i lién tuc, cac tin hiéu sé chi sir dung 2 trang thai, 0 va 1, dé biéu dién cac
bit di liéu. Pay 1a phuong phap truyén tin hiéu Iy tudng cho cac mang may tinh. Cac may tinh s&
can toi modem, thiét bj chuyén ddi tin hiéu sb cua may tinh thanh tin hiéu twrong ti dé truyén dit
liéu qua duong day dién thoai tuong tu.

| : -
A digital signal

high o

o o |

Hinh 3: Truyén tin hiéu sé

Luu y: Trudc day, mang dién thoai PSTN Ia mang tuong tu hoan toan. Céc tin hi¢u tuong tu tur
may dién thoai t6i cong ty vién thong va sé& tiép tuc duoc chuyén qua cac hé théng st dung tin
hiéu twong tu dé toi dich. Ngay nay, cac hé thong dién thoai hién nay sir dung két hop hai
phuong phap. Phan 16n cac mang chuyén mach (swithced network) két néi mang cuia cac cong ty
vién thong déu da duoc sé hod, riéng ching cudi nbi phan 16n ho gia dinh va mot sé6 doanh
nghiép van st dung tin hiéu tuong tu. So d6 dudi day cho ta thiy hai may tinh s c6 thé duoc két
nbi qua mang WAN c6 ca cac thanh phan sb va thanh phan twong tu. Khi mot may tinh gui tin
hiéu qua mang WAN, modem s€ chuyén tin hiéu s thanh tin hiéu tuong tu dé chuyén tin hiéu téi
cong ty dién thoai. Modem cua cong ty dién thoai s& lai chuyén dit liéu thanh dang s6 dé truyén
qua mang chuyén mach. Tin hiéu lai duoc chuyén nguoc trd lai thanh tin hi¢u twong tu tai phia
dau dich cta cong ty vién thong dé chuyén tdi modem cta may tinh nhan dir liéu. Cubi cung,
modem ndy s& chuyén tin hiéu tuong ty thanh dang s6 cho may tinh.

Hinh 4: Mang PSTN sir dung két hop 2 phirong phép truyén tin hiéu

Cic loai hinh két ndi trong mang WAN

Khi mot thong diép di chuyén qua dam may mang WAN, cach thirc n6 di chuyén tir diém nay toi
diém khac trén duong di cua nd s€ khac nhau phuy thudc vao két ndi vat 1y va giao thuc su dung.
Céc két n61 mang WAN thuong dugc phan thanh nhitng dang sau:
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Két néi danh riéng (Dedicated Connection)

Dy 1a két ni mang tinh thudng truc, két ndi truc tiép mot thiét bi voi mot thiét bi khac. Két ndi
danh riéng c6 tinh on dinh va nhanh nhung c6 thé rat dat. Thué mot duong day tir nha cung cip
dich vu mang WAN c6 nghia 1 ban phai tra tién két ndi ngay ca khi ban khéng sir dung n6. Hon
nita, bai vi cac duong day danh riéng thiét 1ap két ndi truc tiép chi giita 2 diém, nén sé duong day
can thiét s& tang theo ham s6 mil cac vi tri can két ndi. Vi du, néu ban mudn két ndi 2 vi tri, ban

can mQt duong day nhung muon két noi 4 vi tri ban s€ can té1 6 duong day.

Your Office

Desktop PC Desktop PC

Desktop PC Desktop PC

[ .
Corporate Firewall

On-site mail Server

@ —

Managed
Cisco Router

Backup mail Server

—

Lassed Line

Open Hosting
Core London Network

Hgh Spead Link

Nearest Open Hosting
Point of Presence

© Copyright Open Hosting Lid

Hinh: Két noi danh riéng —kenh Leased Line

Cac dac trung cua két noi danh riéng:
e Luon ludn san cod

« Sir dung dudng day ngudi thué bao thué ctia nha cung cip dich vu mang WAN
« Dit hon so véi cac giai phap mang WAN khac
« Sir dung cac két ndi riéng biét giita cac diém

Str dung két ndi danh riéng khi:

e C6 luu lugng cao dir liéu luan chuyén qua mang LAN

« Can két nbi thuong xuyén
o (Co it dia diém can két ndi véi nhau

Mang chuyén mach (circuit- switched network)
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Mang chuyén mach cho ban mét giai phap thay thé d6i voi dudng thué riéng (két ndi danh riéng),
cho phép ban st dung cac duong day dung chung. Mang chuyén mach 1am viéc hai chiéu, cho
phép thiét 1ap ca cac két ndi quay sb vao (dial-in) va quay sd ra (dial-out).

Hinh : Mang chuyén mach

Mang chuyén mach (Circuit Swiching Network)

Dé thuc hién duoc viéc lién két gitra hai diém nat, mot duwdng ndi gitra diém nat nay va diém nat kia dwoc thiét 1ap trong
mang thé hién dwdi dang cudc goi théng qua céc thiét bi chuyén mach.

PC PE PC

Modem Modem Modem

Téngd

=1
-

Webserver

Modem —
[ | Remote access server

Modem

Communication
server |
| HUB |
PC PC PC
[

Mb hinh mang chuyén mach

M6t vi du clia mang chuyén mach |a hoat ddng ctia mang dién thoai, cac thué bao khi biét sb clia nhau co6 thé goi cho
nhau va c6 mét dworng ndi vat ly tam thoi duoc thiét 1ap gitra hai thué bao.
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Véi mo6 hinh nay moi dwdng déu cé thé mot dudng bat ky khac, théng qua nhivng dwéng néi va céc thiét bi chuyén ding
ngwdi ta co thé lien két mot dwéng tam thoi tlr noi gl téi noi nhan mét dworng ndi vat ly, dwong néi trén duy tri trong
sudt phién lam viéc va chi gidi phong sau khi phién lam viéc két thic. D& thwe hién mét phién lam viéc can cé cac tha tuc
déy du cho viéc thiét lap lién két trong do cé viéc théng bao cho mang biét dia chi cGia nat nhan.

Hién nay cé 2 loai mang chuyén mach 1a chuyén mach twong tw (analog) va chuyén mach sé (digital)

Chuyén mach twong tw (Analog): Viéc chuyén di liéu qua mang chuyén mach twong tw dwoc thuc hién qua mang
dién thoai. Cac tram st dung mot thiét bi cé tén 1a modem, thiét bi nay sé& chuyén céc tin hiéu sb tlr may tinh sao tin hiéu
tuan tw co tré truyén di trén mang dién thoai va nguoc lai.

Téng diidiénthoqi

Mb hinh chuy&n mach twong tw
Khi str dung dwong truyén dién thoai dé truyén sb liéu thi cac chuén ctia modem va céc tinh chat ctia né sé quyét dinh
tdc d6 cia dwdng truyén. Cung véi cac ky thuat chuyén ddi tin hiéu cac tinh ndng méi nhw nén tin hiéu cho phép nang
tdc do truyén div liéu Ién rat cao.

Loai T8¢ dé Loai nén T8c dé thirc
t€ (bps)
(bpsj)

Bell 212A 1200

CCITT W22 1200

CCITT Y22 bis | 2400 WIMNP Class 5 2400 - 3600

CCITT V32 9500 WP Class 5, ¥42 || 9500 - 19200
bis

CCITT VY32 bis || 14400 WP Class 5, ¥42 || 14400 - 33600
bis

Bang ky thuat modem

Cac ky thuat nén thwong dung la MNP Class 5 va V42 bis, MNP Class 5 cho phép nén véi ty I& 1.5:1 va V42 bis nén voi
ty 1& 2:1. Tuy nhién trén thyc té ty 1& nén c6 thé thay ddi dwa vao dang di¥ liéu duwoc truyén.

Chuyén mach sé (Digital): Duwéong truyén chuyén mach sé 1an dau tién dwoc AT&T thiéu vao cudi 1980 khi AT&T gidi
thiéu mang chuy&n mach sé Acnet v&i duwdng truyén 56 kbs. Viéc st dung dwérng chuyén mach sé ciing doi hdi st dung
thiét bi phuc vy truyén di liéu sé (Data Service Unit - DSU) vao vi tri modem trong chuyén mach twong tw. Thiét bi phuc
vu truyén di liéu sd cé nhiém vu chuyén céc tin hiéu sb don chiéu (unipolar) tir may tinh ra thanh tin hiéu s hai chiéu
(bipolar) dé truyén trén dwong truyén.

Té ngdaisd (digital)

DSU DSU
My tinh _:7—@:}_ My tinh

Mb hinh chuyé&n mach sé

Mang chuyén mach sb cho phép ngwdi st¢ dung nang cao téc do truyén (& day do khac biét gitra k§ thuat truyén sé va
ky thuat truyén twong tw nén hiéu nang cla truyén mach sé cao hon nhiéu so véi truyén twong tw cho du cung téc d6),
db an toan.
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Vao ndm 1991 AT&T gidi thiéu mang chuyén mach sé cé tbc do 384 Kbps. Ngudi ta cé thé dung mang chuyén mach sb
dé tao cac lién két gitra cac mang LAN va lam cac dwéng truyén du phong.

Khi ban st dung mang chuyén mach:

1. May tinh gui dit liéu quay sb vao duong day va két ndi duoc thiét 1ap

2. May tinh nhan dit liéu giri xac nhan va khoa duong day

3. May tinh gtri dit liéu truyén dit liéu qua két ndi duoc thiét 1ap

4. Sau khi hoan tat viéc truyén dir liéu, két ndi duoc giai phong cho nhitng nguoi st dung khéc

Mang chuyén mach st dung cic mach 4o chuyén mach (SVC — switched virtual circuit). Mot
duong truyén dir liéu danh riéng duogc thiét 14p khi bat dau qua trinh truyén thong nhd mét loat
cac bo chuyén mach dién tir. Con duong riéng nay s& con cho téi khi két thuc qua trinh truyén
thong).

H¢ théng dién thoai cong cong la mot mang chuyén mach. Khi ban thuc hién mdt cudc goi,
PSTN str dung cac bo chuyén mach dé tao ra mot két ndi vat 1y, truc tiép va danh riéng cho subt
thoi gian dién ra cudc goi. Khi ban ngung cudc goi, cac bd chuyén mach giai phong duong day
cho nhimng ngudi sir dung khac. Cac may tinh két ndi qua mang 1am viéc theo cach thirc twong tu
nhu vay. Khi may tinh quay sd vao mang, trudc tién con dudng qua mang dugc thiét 1ap dé sau
d6 dir liéu s& duoc chuyén qua con dudng danh riéng tam thoi nay.

Mang chuyén mach géi (packet-swiched)

Mang chuyén goéi khong yéu cau mot dudng thué riéng hay duong danh riéng tam thoi. Thay vao
d6, duong di cua thong diép duoc thiét 1ap mot cach co dong khi dir liéu chuyén qua mang. Két
ndi chuyén mach géi 1a két ndi thuong xuyén bat. DPidu d6 c6 nghia 13 ban khong can quan tim
t6i viée thiét 1ap két ndi hay giir riéng duong day. Mdi goi tin bao gdm cé thong tin can thiét

de toi dich.

[
1

. Marnuhgn

mEE - mE(

Hinh : Mang chuyén ma.éh goi

Mang chuyén mach goi c6 nhitng dic trung sau day:

o Thong di¢p dugc chia thanh nhitng don vi nho, goi la goi

« Céc g6i duge chuyén doc 1ap qua lién mang (c6 thé theo nhiing con dudng khac nhau)
« Céc g6i dugc sip xép lai theo thir ty ban dau tai noi nhan

« Thiét bi giri va thiét bj nhan mic dinh xem két ndi 1a thuong tryc (khong can quay sd)
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Mang chuyén mach goi sir dung cac mach 4o thuong truc (PVC- permanent virtual circuit). Mic
du PVC giong nhu két ndi danh riéng, truc ti€p, con duong moi goi tin di trong lién mang co thé
khac nhau.

Mang chuyén mach géi hoat ddng theo nguyén tac sau : Khi mét tram trén mang can gvi di liéu né can phai déng div
liéu thanh tirng géi tin, cac goi tin d6 dwoc di trén mang tr nut nay téi nut khac t&i khi dén dworc dich. Do viéc st dung
ky thuat trén nén khi mot tram khoéng gl tin thi moi tai nguyén clia mang sé danh cho cac tram khac, do vay mang tiét
kiém dwoc cac tai nguyén va cé thé st dung chiing mét cach tét nhét.

Nguoi ta chia cac phwong thire chuyén mach géi ra lam 2 phuong thirc:

Phwong thirc chuyén mach géi theo so db roi rac.

Phwong thirc chuyén mach géi theo duwéng di xac dinh.

Vé&i phwong thirc chuyén mach géi theo so dd roi rac cac goi tin dwoc chuyén di trén mang mot cach doc lap, mdi goi tin
d&u c6 mang dia chi no i gtvi va noi nhan. Méi nat trong mang khi tiép nhan gai tin sé quyét dinh xenm dwéng di cla goi
tin phu thudc vao thuat toan tim dwdng tai nat va nhirng théng tin vé& mang ma nat d6 cé. Viéc truyén theo phwong thirc
nay cho ta sy mém déo nhat dinh do dwdng di véi mbi goi tin tré nén mém déo tuy nhién diéu nay yéu cau mot sb lwong
tinh toan rat I&n tai méi nat nén hién nay phan Ién cac mang chuyén sang dung phwong chuyén mach géi theo dwdng di
xac dinh.

(o] [c][B] [4] o] (2] [4] [o] [c][=] [4]

Nit A NitC May 1

@\-
WEEE | 2 © 5]

NitB Niit D M

e
[ 3%

Vi du phwong thirc so dd roi rac.
Phuong thirc chuyén mach géi theo duong di xac dinh:
Trude khi truyén dir liéu mot duong di (hay con goi 1a dudng di ao) dugc thiét 1ap gitra tram guri
va tram nhan thong qua cac nit cua mang. Duong di trén mang s6 hi¢u phén biét voi cac duong
di khac, sau do cac goi tin dugc gui di theo duong da thiét 1ap dé t6i dich, cac goi tin mang sb

hi¢u cu duong 4o dé co6 thé dugce nhan biét khi qua cac nut. biéu nay khién cho viéc tinh toan
duong di cho phién lién lac chi can thuc hién mot lan.

5] El [ & PEEE_ BEEE

Niit A @ Niit C May 1
2
N
D
w] [z] [x] [¥] W] [2] [x] [¥]

. p v 2
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Vi du phwong thirc duwdng di xac dinh
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Cac dich vu mang dién rong
(1) PSTN (Public Switch telephoneNetwork)

Mang dién thoai chuyén mach cong cong 13 mang 1au doi nhit va c6 qui mé 16n nhét co thé s
dung cho truyén théng mang WAN. Céc dic trung caa PSTN bao gém:

. Day la mang chuyén mach, c6 pham vi toan cau

« Giao dién v6i PSTN 1a twong ty, vi vay cic may tinh st dung modem dé két ndi vi PSTN
e Tbc do trén PSTN thuong bi giéi han & ngudng 56 Kbit/s

« Ban c6 thé str dung PSTN khi ¢6 nhu cau (on demand) hay thué mot mach riéng

o ® Khu nha &

Ta phéi cap déng

Khu thwong

mai
Tu phéi cap déng; Cap thoai
cap quang [
"]
IF 1 .- “'cép quang dy phong
i o | |

Ta phéi cap T.Tam

Cap thoai Multipair

Trung tam diéu hanh g
£ — — Khu cao 6¢
23 4| ) van phong
=8
So
5 TG phéi cap déng; .
§ cép quang ' Cap thoai &ID Khu trwong

— hoc
S m— %@ ____iCép quang dy phong

Hinh ?: Mang dién thogi PSTN
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S W Local Loop
Analog Telephone

CO Switch

Cac thanh phan trong hé théng PSTN

« Dién thoai Analog (Analog telephone): la thiét bi “truyén théng” duwoc st dung dé két ndi dén hé théng PSTN. Va la
thiét bi chuyén ddi tr tin hiéu analog (&m thanh ngwéi néi) sang tin hiéu sb (Digital) dé truyén di trén dwdng day cap
ddng hai 16i (con dwoc goi la Tip-Ring).

« Tin hiéu dau-cudi (Local loop): 1& dwérng day dan lién két gitra nha cung cap dich vu tram (PSTN) t¢i ngudi dung cudi.

« Mach chuyén CO (CO Switch): Cung cép cac dich vu tir nha cung cap téi ngwdi dung. (nhw 1a: d@m bao tin hiéu cudc
goi, chuyén hwéng cudc goi,...)

« Budng trung ké (Trunk): la dworng day trung gian gira nha cung cap dich vu tram PSTN dén cac CO Switch.

« Mach chuyén néi bo (Private Switch): Dung cho cac doanh nghiép

Puong truyén PSTN cho tdc do toi da 64Kbps; khi két ndi chiém kéh chuyén (két néi Internet thi
dirng cac két ndi tin hiéu thoai hodc tin hiéu fax); phai thuce hién mot két ndi tir diém dau dén
cudi (thong qua tong dai chuyén mach Analog);

Nhuoc diém: dudng Analog — toc do thap, chiém giit dudng truyén; khong hiéu qua

Duwong thué riéng (Leased Line)

DPdi véi mot sd cong ty, loi ich cia mgt duong thué riéng co thé cao hon rat nhiéu so voi chi phi
phai bo ra. Puong thué riéng 1a dudng doc 1ap va c6 tdc do cao hon so véi dudng PSTN thong
thuong. Tuy nhién n6 kha dat nén thuong chi co cac cong ty 10n sir dung. Cac dic trung khac cta
duong thué riéng bao gom:

« Cung cap két nbi thuong xuyén, chit luong 6n dinh
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« Ban c6 thé bo thém chi phi dé nang cip dudng thué riéng

MANG THOAI CONG CONG

buong trung ke riéng

Puong trung ke
cong cong

Téng dai
rieng

Téng dai
riéng & vi
tri khac

Cac may nhanh

Hinh : Buong day thué riéng

V6i ky thuat chuyén mach gitra cac nit ciia mang (twong tu hodc sb) cé mét sb lwong I6n duwdng day truyén dir liéu, véi
mbi dwdng day trong moét thdi diém chi cé nhiéu nhat mét phién giao dich, khi sé lweng cac tram sir dung tang cao
ngwdi ta nhan thay viéc str dung mang chuy&n mach tré nén khong kinh té. Dé giam bét sé lwong cac dudng day két
ndi gitra cac nit mang nguwoi ta dwa ra mot ky thuat goi la ghép kénh.

Kénh don

Kénh ké p
=

A A A A
YYVvVy

M6 hinh ghép kénh

M6 hinh d6 dwgc mo ta nhw sau: tai mét nat ngwoi ta tap hgp cac tin hiéu trén cla nhiéu nguwoi st dung ghép lai dé
truyén trén mot kénh néi duy nhat dén cac nut khac, tai nat cudi ngudi ta phan kénh ghép ra thanh cac kénh riéng biét
va truyén t&i cac ngwdi nhan.

C6 hai phwong thirc ghép kénh chinh I ghép kénh theo tn sb va ghép kénh theo th&i gian, hai phwong thirc nay twong
&ng v&i mang thué bao tuan tw va mang thué bao ky thuat sé. trong thdi gian hién nay mang thué bao ky thuat sb st
dung k¥ thuat ghép kénh theo thdi gian véi duwdng truyén T dang dwoc st dung ngay moét rong rai va dan dan thay thé
mang thué bao tuan tw.
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Phwong thirc ghép kénh theo tan s6 FDM:

Dé sir dung phuong thirc ghép kénh theo tan sb gilra cac nit clia mang dwoc lién két béi dwdng truyén bang tan rong.
Bang tan nay dwoc chia thanh nhiéu kénh con dwoc phan biét béi tAn sb khac nhau. Khi truyén div liéu, mdi kénh truyén
tr ngwoi st dung dén nut sé& dwoc chuyén thanh mot kénh con véi tAn sé xac dinh va dwoc truyén thong qua bo ghép
kénh dén nut cudi va tai day né dwoc tach ra thanh kénh riéng biét dé truyén téi ngwdi nhan. Theo cac chuan cla
CCITT c6 cac phwong thie ghép kénh cho phép ghép 12, 60, 300 kénh don.

Nguoi ta cé thé dung duwdng thué bao tudn tw (Analog) ndi gitra may clia ngudi st dung t¢i nit mang thué bao gan
nhét. Khi may ctia nguwdi st dung glri di¥ liéu thi kénh di liéu dwoc ghép véi cac kénh khac va truyén trén dwong truyén
t&i nat dich va dwoc phan ra thanh kénh riéng biét trwéc khi glri téi may cla ngwdi st dung. Buwdng néi gitba may tram
clia ngudi st dung t&i nit mang thué bao ciing gibng nhw mang chuyén mach tudn tw s& dung dwdrng day dién thoai
v&i cac ky thuat chuyén déi tin hiéu nhw V22, V22 bis, V32, V32 bis, cac k§ thuat nén V42 bis, MNP class 5.

Phwong thirc ghép kénh theo théi gian TDM:

Khac v&i phwong thirc ghép kénh theo tan sb, phwong thirc ghép kénh theo thoi gian chia mét chu ky thoi gian hoat
déng cuia dwéng truyén truc thanh nhiéu khodng nhé va méi kénh tuyén div liéu dwoc mot khoang. Sau khi ghép kénh lai
thanh mét kénh chung dir liéu duoc truyén di twong tw nhw phuong thire ghép kénh theo tan sb. Nguwoi ta diung duéng
thué bao 1a dwdng truyén ky thuat s néi gitva may clia ngudi st dung t¢i nit mang thué bao gan nhét.

Hién nay ngui ta cé cac duwdng truyén thué bao nhw sau :
Pudong T1 véi tbe dd 1.544 Mbps né bao gdm 24 kénh vép téc do 64 kbps va 8000 bits diéu khién trong 1 giay.
Phwong thirc ghép kénh theo ma (CDM):

(2) ISDN (Intergrated Services Digital Network)

Fax Video

£
SO

Céc thiét bi co ban trong mang ISDN bao gém (modem ISDN)
- Terminal equipment type 1 (TE1): Céc thiét bi ¢au cudi mang tinh ning ISDN (dién thoai s6 ISDN, digital
fax...).
- Terminal equipment type 2 (TE2): Céc thiét bi dau cudi khong mang tinh nang ISDN. Cac thiét bi nay dé co
thé lién két duoc véi ISDN can phai co thém cac bo phdi ghép dau cudi Terminal Adapter (TE).
- Network Termination 1 (NT1): Thyc hién cac chirc nang thudc tang Physwal trong mo hinh OSI (cac chirc
ning vé dién, giao tiép gitra ISDN va ngudi st dung, chirc ning kiém soat chat luong dudng truyén...).
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Network Termination 2 (NT2): Cac thiét bi c6 kha ning dap tmg cac chic ning lién quan dén tang mang cia

mo hinh OSI (cac tong dai riéng PBX).
ISDN quy dinh cu thé cac diém chudn phan cach dé xac dinh giao dién gira cac nhém thiét bi, vi du

nhw gitra TA va NT1. Céac diém nay bao gém:

R: Giira cac thiét bj khong c6 tinh nang ISDN va thiét bi TA.

S: Gitra cac thiét bi dau cubi ciia ngudi ding va thiét bi NT2.

T: Gitra thiét bi NT1 va thiét bi NT2.

U: Giira thiét bi NT1 va thiét bi mang dau cudi.

]
mach kénh
s T u
e [ e oy e
switch mach géi switch
thiét bi TE1
s T U
&> B
riéng
thiét bi TE1
s T U

Céc diém phan céch gitra cac nhém thiét bj trong ISDN

ISDN la gi?

Mang sb da dich vu tich hop ISDN 1a mét tap cac giao thirc chuan duoc dinh nghia boi to chirc
chuan quéc té vé Vién thong ITU-T (CCITT), cac giao thirc nay dugc tiép nhan nhu nhitng chuan
cho cac nha cung cap dich vu trén toan thé gioi.

ISDN tuong thich voi hé théng mang thoai truyén thong, trén mot doi ddy dong théng thudng co
thé truyén tai cac tin hiéu thoai va phi thoai dong thoi. N6 1a mang s6 hoan hao cho tat ca céc tng
dung va thiét bi hoat dong dua trén tin hi¢u $0.

Su khac nhau co ban gitra mang ISDN va mang thoai truyén thong 13 s va twong tu. Vi mang
ISDN tin hiéu duoc truyén dudi dang céc bit nhi phan. Hon nira, né co thé truyén nhiéu lu6ng bit
clia cac tin hiéu khac nhau tai cung mot thoi diém, diéu d6 cho phép mang cung cap dén nguoi
dung nhiéu tng dung ma mang thoai truyén théng PSTN rat han ché.

ISDN phuc vu cho tat ca cac loai hinh thong tin nhu thoai, sb liéu, am thanh chat lugng cao,
truyén hinh, tin hiéu truyén trén mang duéi dang sé tdc do cao.

ISDN c6 thé str dung nhiéu thiét bi va nhiéu s6 dién thoai trén cung mot duong day. N6 cho phép
t6i da dén 8 may thoai, fax hodc may tinh co thé lién két trén mot kénh ISDN bang tan co so
(BRI ~ 2B+D ~ 128+16Kbps) va c6 thé dit cho 8 s6 khac nhau.

Mot kénh co s& BRI ¢6 thé hd tro dén 2 cude goi dong thoi, co thé 1a thoai, fax hodc két nbi PC
thong qua mot kénh ISDN.
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Tir mot kénh sb ISDN, nguoi dung 6 thé thiét 1ap mot cude goi dén may tuong tu trén mang
PSTN va nguoc lai. Ca hai mang duoc lién két bang cac tong dai cua nha cung cip dich vu,
twong ty nhu vay véi két ndi giira mang ISDN va mang di dong

Trong ISDN, duong truyén thong tin gitra nguoi su dung va mang goi 1a mot kénh. Kénh chi
truyén cac tin hiéu s6. Bao gém 3 loai kénh D, kénh B va kénh H khac nhau vé chtic ning va toc
do.

Kénh D: Dung dé truyén cac bao hi¢u va dit li¢u. Kénh D hoat dong & tdc do 16Kbps hoac
64Kbps.

Kénh B: Dung dé truyén tin hiéu tiéng n6i, 4m thanh, sb liéu va hinh anh. Kénh B ludn hoat
dong ¢ toc do 64Kbps.

Kénh H: Cung cip cac dich vu tdc do cao va ghép cac ludng thong tin. C6 4 loai kénh H (HO,
H10, H11, H12) véi toc dg lan Iugt 1a 384Kbps, 1.472Kbps, 1.536Kbps, 1.920Kbps.

Duva vao cac kénh truyén ma ISDN bao g@)m hai loai hinh dich vu: ISDN Basic Rate
Interface (BRI) va Primary Rate Interface (PRI). BRI bao gom 2 kénh B két hop véi mot kénh D
(16Kbps). Do d6, BRI c6 toc do 1a 144Kbps. BRI danh cho cac thué bao nho dé cung cip céc
dich vu truy cdp mang. PRI bao g6m 2 tiéu chuin, bao gém 23 kénh B két hop v6i 1 kénh D va
30 kénh B két hop véi 1 kénh D. PRI dung cho thué bao c6 dung lugng 16n nhu tong dai PBAX
hoac cac mang cuc bo LAN.

Mang ISDN la su tich hop k¥ thuat chuyén mach kénh va chuyén mach goi. Cau tric cia
ISDN ¢ tang Physical phu thudc vao hudng lién két tir thiét bi dau cudi dén mang (Terminal to
Netowrk) hodc tir mang dén thiét bi dau cudi (Netowrk to Terminal). Tang Data-link 13 su hoit
dong cua giao thitc LAP-D (Link Access Protocol — D channel). LAP-D thuc hién cac chitc nang
nhu: thiét lap mdt hay nhiéu lién két trén kénh D cho sy hot dong & téng Network, tao frame,
kiém soat dong bo, kiém so4t ludng, phat hién 13i. ..

2 2 <260 Byte 2 1
| Flag| Address IContml| Information | CRC |F]agl

Cdu triic khung ciia LAP-D
Theo cau tric trén:
Flag: Panh dau bat dau va két thuc mot khung.
Address: Dia chi ISDN.
Control: Trudng diéu khién.
Information: Truong dir lidu.
CRC: Trudng kiém tra 15i.

O tang Network, cung cép 2 k¥ thuat ITU-T 1450 (con duoc goi 1a ITU-T Q.930) va ITU-
T 1451 (con dugc goi 1a ITU-T Q.931). 2 k¥ thuat nay giup thiét 1ap, duy tri va két thiic cac lién
két v6i cac thong diép nhu SETUP, CONNECT, RELEASE, USER INFORMATION,
CANCEL, STATUS va DISCONNECT.
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Application

Presentation

Session

Kién triic ISDN va mé hinh OSI

Ung dung cho ISDN

Mang s6 da dich vu tich hop st dung chinh déi day cap dong cua duong day dién thoai truyén
théng truéc ddy van chi ding ké:t nbi mot kénh thoai. ISDN c6 thé thye hién nhiéu két ndi trén
doi day ‘néy tai cung mat thoi (‘iiém vO1 toc d,é cao. Cac Ung dung bao g@m: Voice, ’Fax, Data, va
email dong thoi; hoi nghi truyén hinh gia thap; quang ba tir xa va truyén audio chat lugng cao.
Mang ISDN dwa dén cho ngudi dung kénh tdc do nhu thé nao?

C6 hai dang kénh chinh dugc hd tro trong ISDN

Kénh téc do co so BRA (Basic Rate Access)

Pugc cung cp théng qua mot kénh giao dién toc do co so

Kénh nay c6 thé goi 1a kénh giao dién SO

C6 2 kénh nguoi dung c6 thé sir dung dong thoi

Téc d6 két ndi toi da 144Kbps (2B + D)

Tbc d6 nay duogc chon do céc cong ty dién thoai lép dat

Kénh téc do so cap PRA (Primary Rate Access)

Puoc cung cap théng qua mot kénh giao dién tdc d6 so cip

Kénh nay c6 thé goi 1a kénh giao dién S2

C6 thé str dung ddong thoi 30 kénh khac nhau (chuan Chau Au) hodc 23 kénh (chuin Bic MY,
Nhat ban...)
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Téc do tbi da 2048Kbps (E1: 30B + D) voi chuan Chau Au va 1536Kbps voi chuin Bic My va
Nhat ban.

Kénh nay thuong duogc cai dit cho cac dudng tde do cao dén thiét bi trude khach hang.

Thong thudng téc d6 co so sir dung cho cac tram thong tin ¢ xa hodc van phong nho, kénh so cap
st dung cho cac Server 16n dét tai trung tdm phuc vu truy cap tur xa, fax Server hoac PBX cd vira
hodc van phong ¢& 16n. Hién tai hau hét cac nha cung cap dich vu Internet ISP st dung kénh PRI
cung cap két ndi trong tir va ISDN cho céc thué bao

Cac dich vu ISDN

Mang ISDN cung cap 2 loai hinh dich vu chinh :

Dich vu mang thuc hién chuyén giao gitta ngudi diing va mang

Vi du: thiét 1ap cudc goi va két thiic cudc goi

Dich vu mang dinh nghia cach ma nguoi ding va mang tuong tic qua lai nham muc dich quan 1y
cac két ndi

Nguoi dung c6 thé str dung cac dich vu mang d€ yéu cau mang thuc hién cac chirc nang nhu thiét
1ap va x04 cudc goi, chuyén giao cudc goi dén nguoi dung khac va mdt s6 cac chirc nang khac.
Churc nang nay dugc xem nhu bao hi¢u

Dich vu chuyén tai (Bearer)

Dich vu nay thuc hién chuyén dir liéu giita hai nguoi dung

Vi du: thong tin thoai hodc fax dugc ma hoa thanh cac dong bit

Dich vu chuyén tai thuc hién cac chirc nang cudc goi ma nguoi dung dang thuc hién

Cac dich vu bao gém thoai, fax, két n6i modem va Internet.

Noi rong hon c¢6 hai loai hinh dich vy chuyén tai :

Dit liéu c6 cdu tric (Structured Data): thong tin truyén trén dich vu nay dugc quan 1y dé dang boi
mang, tin hiéu thoai 1a mot vi du ctia dang nay. Do mang nhan biét dugc két ndi, do vay né co thé
chuyén dit liéu sang tin hiéu tuong tu trong trudng hop cude goi duge két ndi dén mot may thoai
tuong tu

Dit liéu khong ¢ cdu triic (Unstructured Data): dang cua dir liéu khong duoc nhan biét qua

mang, nhung dugc nhan biét qua hai nguoi dung tai cac diém dau cudi cua dich vu
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Nhu vay

Dich vu chuyén tai cung cap két ndi giita cac ngudi ding qua mang

Dich vu mang cung cap diéu khién va bao hiéu giita nguoi dung va mang
Mang ISDN cung cap 2 kénh téc do chinh: BRI va PRI

Kénh co sé BRI cung cap 2 kénh ngudi ding (kénh B)

Kénh so cap PRI cung cip 30 kénh hoic 23 kénh ngudi ding

Kénh B va kénh D

Kénh B va D lam churc nang gi?

Kénh B va D chia s¢ duong truyén nhu thé nao?

So sanh vé cdu truc gitra kénh BRI va PRI

Ching mang kha nang gi va tap trung trén nhirng kénh nao?
Dung lugng bing thong cung cép cho ngudi diung 13 bao nhiéu?

Kénh B lam chirc nang gi?

Kénh B thyc hién cac dich vu ISDN qua mang va truyén tin tirc (thoai va phi thoai) giita cac
nguoi dung.

Kénh B 1a kénh truyén doc lap cho cac Bits va truyén tai toc d6 64Kbps

Kénh B khong can biét cac thong tin dang bit truyén qua n6. Nhiém vu ctia mang 1a tiép nhan céac
bits dugc cung cip boi mot ngudi dung tai mot dau cudi cua kénh B va giri chung dén nguoi
dung bén Kkia kénh.

Trong mot giao di¢n, kénh B dugc danh $0. Trong giao dién co s¢ ching dugc danh sblal &?2;
trong giao dién so cap, ching duoc danh s tir 1 dén 30 (hodc 1 dén 23). Khi hai nguoi dung két
nbi, khong co su lién quan giita cac kénh tai cac dau cudi. Ngudi ding co thé két ndi kénh B s6
17 v6i kénh B s6 2. ISDN chiu trach nhiém quan 1y su lién quan nay.

Luuy rr:ing kénh sb 17 chi ton tai voi kénh PRI, trong khi kénh 2 c6 thé ton tai trén ca kénh PRI
va BRI. Mang ISDN khong han ché cac két ndi cac kénh B giita 2 loai giao dién BRI & PRI,

Kénh D lam churc nang gi?

Kénh D thuc hién dich vy ISDN gitra nguoi dung va mang. N6 giam sat su 1ién quan gitta nguoi

dung va mang, bao gom:
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Céc yéu cau va tra 101 duoc st dung khi ngudi dung thiét 1ap hodc nhan mot cudc goi

Thong bao tién trinh cudc goi

Thong bao nguoi ding, nhém cude goi bi ngat

Thong béo 16i khi khong thiét lap duoc cudc goi

Kénh D hoat dong tai tde do 16Kbps vo1 kénh BRI va 64Kbps voi kénh PRI

Pic diém cua kénh B va D

Mot kénh ISDN cé dau cudi, kénh B dinh giéi han tai mot nguoi ding, nhu vay mot kénh B két
nbi chi 2 dau cudi, khong thé van hanh véi mod hinh dang Y- shaped, c6 thé mo ta kénh B 14 end
to end

Kénh D khéng la end - to - end:

Luu ¥ kénh D khong qua mang, mdi mot ngudi ding chi c6 mot kénh D va nd khong két ndi voi
kénh D cua nguoi dung khéc.

Kénh B truyén truc tiép qua mang

Kénh B & D trong BRI chia sé dudng nhu thé nao:

2 kénh B va mot kénh D tao 1én mot duong co s& BRI, sy két hop nay sir dung cong nghé ghép
kénh phan chia theo thoi gian TDM.

Kénh B & D trong PRI chia sé dudng nhu thé nao:

Vi giao dién kénh so cdp chuan Chau Au 30 kénh B va mot kénh D, 23 kénh B va mot kénh D
chuan Bic My.

Kénh B hoat dong ¢ toc 6 64Kbps

Kénh B hoat dong ¢ toc d6 64Kbps trong giao dién kénh so cip, ddy 1a sy khac nhau giira kénh
BRI va PRI, trong kénh BRI kénh D chi c6 toc do 1a 16Kbps.

Giao dién kénh so cép str dung can bang thoi gian truyén s6 liéu cho mdi kénh B va cho kénh D
tat ca chung hoat dong & cuing tbc do.

Luu y: ¢6 mot khe thoi gian khong mang chirc nang kénh. Khe nay danh riénh cho mang ma nha
cung cép str dung cho muc dich chian doan. Kénh xuit hién giita kénh B sé 15 va kénh B s 16
Kénh so cap PRI 30B+D

Fractional PRI

Dich vu ISDN c6 kha ning cung cip cac giao dién trong d6 chi str dung mot sé kénh. Tai mot s6

nude, khi ngudi dung sir dung giao dién so cip, chi phai tinh cude cac kénh B st dung thyc té.
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Néu nguoi dung khong can tit ca cac kénh, ho c6 thé yéu cau khong kich hoat mét sé kénh nay,
c6 nghia 1a toc d6 so cap duge phan doan (Fractional). S6 kénh ngudi ding co thé yéu cau phy
thudc vao chinh sach ctia nha cung cép dich vu.
Diéu gi s& xdy ra néu nguoi ding c¢b gang ding hon sé kénh ma ho thué bao? Véi mang ISDN
luc do chinh sach cua mang ISDN duoc thiét 1ap bdi nha cung cép dich vu s€ can thi¢p. Khi
ngudi ding mudn dit cude goi théng qua mang ISDN thi giri yéu cau trong kénh D dén mang.
Mang s& dap (mg yéu cau nay hodc tir chdi.
Néu str dung mot kénh B, ngudi dung s& duoce dap Gmg, néu yéu cau tiép cudc goi thtr hai trong
khi cudc goi dau van hoat dong, mang s& tu chdi yéu cau

Giao dién T1: 24 kénh thoai / 1 dudng (Dai 24 s6); st dung theo chuin My

Giao dién E1: 30 Kénh thoai / 1 duwong (Dai 30 sé); Str dung theo chuan chau Au

Giao dién BRI: 2 kénh thoai / 1 dudng (Dai 2 sO)
Giao dién PRI30 : 30 kénh thoai / 1 duong (Dai 30 sd)

Ludng T1 la gi:

Ludng T1 la ludng truyén di¥ liéu c6 kha nang két néi ddng thoi 24 két néi dong thdi chay véi téc do
truyén 1,544 Mbps. Ludng T1 két ndi 24 kénh nay vé mot diém lién két duy nhat. Ludng T1 dwoc chia
thanh cac khung véi téc dd 8000 1an/ s, va mbi khung c6 téng cong 193 bit tir 24 kénh. Téng dung
lwong truyén di liéu ctia T1 bang 8.000 x 193 = 1.544 Mbps.

Tbc d6 lubng T2 = T1x2 , T3, T4...

Ludng E1 la gi:

E1 la dinh dang truyén di liéu chuan chau au, st dung tai hau hét cac nuwéc trén thé gi¢i ngoai trir My
va Nhat Ban. E1 cling c6 d&c diém nhw T1 nhung c6 téc dd dwdng truyén 2.048 Mbps. Ludng E1 ¢c6 32
kénh va méi kénh cé tbc dd 64kb/ s. Lubng E1 c6 tdc dd bang théng nhanh hon so véi lubng T1 nhey
khong st dung bit dau cho phi ton diéu khién. Trong khi d6 T1 s dung trong méi kénh 1 bit.

Tbc d6 lubng E2=2xE1; ....

Sw khéc nhau giira truyén tin hiéu giira ludng E1 va T1

Giao thtre truyén dir liéu E1 va T1 gdm 2 dwdng div liéu, 1 dwong div liéu truyén va 1 dwdng div liéu

nhan. Tin hiéu ddng hé xac dinh khi cac dir liéu dwoc truyén trong T1 va E1.
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Cac tin hiéu ky thuat s6 dién hinh hoat ddng bang cach gt cac tin hiéu dinh dang s6 0 hodc 1, thuwéng
duwoc bidu thi bang sw vAng mat ho&c hién dién cta dién ap trén dwdng day. Thiét bj nhan chi can phat
hién sw hién dién cua dién ap trén dworng day va kiém tra cu thé dé xac dinh xem tin hiéu 14 0 hay 1.
Ludng T1 va E1 st dung cac xung dién lvéng cwe. Tin hiéu dwoc biéu thi khdng cé dién ap (0), dién ap
duong va 4m 1a 1. Tin hiéu ludng cuc cho phép cac may thu T1 va E1 phat hién cac diéu kién 13i
trong dudng truyén, tiy thudc vao loai mi hoa dang duoc sir dung.

Ma Hoa T1 va E1l:
Céac mi hoa phd bién dang dugc sir dung hién nay:

« Alternate mark inversion (AMI) cé trén T1 va E1

« Bipolar with 8-zero substitution (B8ZS) chi ¢o6 trén T1

« High-density bipolar 3 code (HDB3)— chi c6 trén E1
Khung di liéu va tin hiéu Loopback ludng E1 va T1

Khung dir li¢u:

« Ludng T1 sir dung khung mé rong ESF cho phép md rong D4 tir 12 1én 24 khung
« Ludng EI sir dung khung dit liéu chuan E704 hodc G704 khong c6 khung CRC4 hoic dé
& ché d6 khong c6 khung dir liéu

Tin hiéu Loopback ludng E1 va T1:

Tin hiéu diéu khién trén cac dinh dang k¥ thuat s6 T1 va E1 1a tin hiéu Loopback. Khi sir dung
tin hiéu Loopback cac nha cung cap dich mang c6 thé budc céac thiét bi tir xa ctia mot lién két dé
truyén lai tin hi€u nhan dugc cia no6 tré lai duong truyén, Sau do, thiét bi truyén c6 thé xac minh
réng cac tin hiéu nhan dugc khdp vai céc tin hiéu dugce truyén khong, dé thuc hién kiém tra dau
cudi trén lién két.

DSL (Digital Subcriber Line - Kénh thué bao s6)
Téng quan:

Cong ngh¢ Intenet DSL ra doi nham muc dich tao ra mot dung truyén 6 chat lugng tdt vé dich
vu , d4p (mg nhu cau truyén thong phu rong téi cac ho gia dinh; van phong. Coong nghé thay thé
ISDL, PSTN vi cho phép truyén tin hiéu sé va thuc hién tach tin hiéu qua thiét bi DSLAM ( dong
thoi truyén nhiéu dang tin hi€u : thoai, Internet; Fax, VoilP..) ADSL la 'lién tuc/always-on" két
ndi tryuc tiép, sir dung dai tan so tir 300 Hz t6i 3400 Hz.

Ghi chii ISDN chay & toc d6 co s& 64kbps hodc 128kbps.
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DSLAM I gi?

Mot thiét bi DSLAM c6 thé tp hop nhiéu két ndi thué bao ADSL - ¢6 thé nhicu t6i hang tram
thué bao - va tu lai trén mot két ndi cap quang. Soi cap quang nay thuong duoc ndi toi thiét bi goi
la BAS - Broadband Access Server, nhung né ciing c6 thé khong ndi truc tiép téi BAS vi BAS ¢6
thé duoc dat tai bt cir dau.

DSLAM 1a thiét bi dit & phia tong dai, 13 diém cudi cua két néi ADSL. N6 chira vo sd
cac Modem ADSL b6 tri v& mot phia hudng t6i cac mach vong va phia kia 1a két ndi cap quang.
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BRAS Ia gi?

Broadband Remote Access Server (BRAS) 1a thiét bi dat gitta DSLAM va POP cta ISP. Mot
thiét bj BAS c6 thé phuc vu cho nhiéu DSLAM. Cac giao thirc truyén thong duoc dong goi dé
truyén dit liéu théng qua két ndi ADSL, vi vay muc dich cia BAS 13 mé g6i dé hoan tra lai cac
giao thirc d6 trude khi di vao Internet. N6 ciing dam bao cho két ndi cuia ban toi ISP duoc chinh
xéac giébng nhu khi ban sir dung Modem quay sb hodc ISDN. Nhu cht giai & trén, ADSL khong
chi 18 cac giao thirc duoc str dung dé tao thanh két ndi téi Internet. Phuwong phap ma PC va
Modem st dung bit budc phai gibng nhu BAS str dung dé cho két ndi thuc hién duwgc. Thong
thuong ADSL st dung hai giao thirc chinh 1a : PPPoE - PPP over Ethernet Protocol. PPPOA -
Point to Point Protocol over ATM.

Két n6i mang
Cac thanh phan két n6i nhu thé nao?

Du6i day s€ trinh bay vé nhitng giao thtc truyén thong duoc su dung trén két ndi ADSL. Khi két
nbi vao Internet, ban sir dung cac giao thic chay o tang van chuyén TCP/IP (chang han nhu
HTTP - giao thirc dugc sir dung boi cac Web Browser). Qua trinh nay la gidng nhau véi cac kiéu
truy nhap quay sé qua PSTN, ISDN va ADSL.

Céc giao thtrc dugce st dung gitra Modem va BAS

Khi quay s6 PSTN/ISDN dé truy nhap vao Internet, chiing ta sir dung giao thic goi la PPP dé van
chuyén dir liéu TCP/IP va kiém tra ciing nhu xac thuc tén va mat khau nguoi truy nhéap. Trong
ADSL, PPP ciing thuong dugc st dung dé kiém tra tén va mat khau truy nhédp, va ATM thi ludn
duoc sir dung & mirc thap nhat. Két ndi dién hinh nhu dudi day

Vai tro cua ATM

ATM - Asynchronous Transfer Mode - duoc st dung nhu 13 cong cu chuyén tai cho ADSL &
mure thap. Ly do vi do la cach thuén tién va mém deo doi voi cac cong ty thoai mudn kéo dai
khoang cach két n6i tu DSLAM t6i BAS gitp ho ¢6 thé dat BAS ¢ bat ctr dau trén mang. Céc
tham s6 thi€t 1ap cau hinh ATM C6 hai tham s6 can phai thiét 1ap cau hinh mot cach chinh xac
trén Modem ADSL dé dam bao két ndi thanh cong tai mirc ATM véi DSLAM:

VPI - the Virtual Path Identifier.

V/CI - the Virtual Channel Identifier.

CAu trac cua ADSL

Vai tro cua PPP

PPP 14 giao thirc dung dé van chuyénrlu'u luong Internet t&i ISP doc theo cac két ndi Modem va
ISDN. PPP két hop chét ch€ cac yéu t6 xac thuc - kiém tra tén/mat khau - va do 1a 1y do chinh ma
nguoi ta dung PPP vo1 ADSL. Méac du BAS thuc thi giao thirc PPP va tién hanh vi¢c xac thuc,
nhung thyc ra viéc d6 dugc thuc hi¢n bang céch’ truy nhap vao céc co sé dir liéu khach hang dat
tai ISP. Bang cach do, ISP biét dugc rang cac két ndi do BAS dinh tuyén téi - da duoc xac thuc
thong qua giao dich véi co s¢ dit 1i€u riéng cua ISP.

Modem ADSL trén thuc té

Cac loai modem ADSL thong minh va thu dong
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Modem ADSL thong minh ban than n6 da tich hop san cac giao thure truyép thong can thiét
(Nhu thiét bi Modem ADSL Router hoac Modem dugc str dung két ndi qua cong Card Ethernet
10/100Mb) nén chi viéc lya chon va khai bao VPI/VCI cho Modem,

Con Modem ADSL thy dong thi phai hoat dong dua trén hé diéu hanh ctia may tinh dé cung cap
cac giao thuc can thiét. Cac loai Modem nay bat budc phai cai dat phan mém diéu khién Modem
va thiét 1ap cac giao thirc PPP, VPI/VCI. Viéc ciu hinh nhu vay phirc tap va doi hoi thdi gian
nhiéu hon. Chi ¢6 Windows 98SE, Windows ME va Windows 2000/XP la c6 cai san co ché thuc
thi ATM, vi thé nguoi ta it st dung cac Modem thu dong trén thyc té. Mic du cac Modem théng
minh c6 hd trg cac giao thirc can thiét nhung ching van c6 thé dugc dung cho cac hé diéu hanh
no6i trén. Cac Modem thy dong co thé ndi v6i PC thong qua giao di¢n USB, hoac co thé duoc san
xudt duéi dang PCI Card dé cam thang trén bang mach chu cia PC. Luu ¥ 13 viéc khai thac giao
thitc ATM khéng c6 nghia 13 can phai c6 Card mang ATM cho PC - d6 chi 1a co ché hd trg bang
phan mém trong hé diéu hanh.

Méi tuong quan gitra thoai va ADSL
Thoai va ADSL cung chung séng ra sao?

ADSL cho phép cung luc vira truy nhap Internet tbc do cao lai vira c6 thé thuc hién cudc goi
cling trén duong day d6. Thiét bj chuyén dung Splitters dugc str dung dé tach riéng cac tan sb cao
ding cho ADSL va céc tan sb thip dung cho thoai. Nhu vy, ngudi ta thudng dit cac Splitters tai
mdi dau cua duong day - phia thué bao va phia DSLAM.

Tai phia thué bao, cic tan so thap dugc chuyen dén may dién thoai con cac tan sb cao di
dén modem ADSL. Tai cac tong dai, cac tan s thip duoc chuyén sang mang thoai PSTN con
céc tan so cao di dén ISP.

Téc d6 da dang

Téc do cua két ndi gitta modem ADSL va DSLAM phu thudc vao khoang cach duong truyén va
toc do to1 da dugc cau hinh san trén cong cia DSLAM. Con toc do két ndi vao Internet lai con
phu thudc vao nhiéu yéu t6 khac nira nhu dudi day :

S6 nguoi dung két ndi vao cting mét DSLAM va thuc té c6 bao nhiéu ngudi dung dang khai thac
ket noi.

Téc do két ndi gitta DSLAM va BAS.

Bao nhiéu card DSLAM ciing n6i vao mdt BAS va bao nhiéu nguoi dung dang khai thac thyc té
két noi.

Téc do két ndi gitta BAS va ISP.

Bao nhiéu BAS két ndi vao ISP va bao nhiéu ngudi dung thyuc té dang khai thac.

Tbc d6 cua két ndi tir ISP t&i mang Internet toan cau.

Bao nhiéu thué bao cua ISP dang khai thac (qua céc giao tiép khac nhau nhu quay s6 PSTN/
ISDN va ADSL).

ISP t6 chirc Caching va Proxy ra sao, liéu thong tin ma ban can khai thac di duoc luu trit trén
Cache chua hay phai tai vé tir Internet
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ADSL (Download / Upload = 8/2 Mbps) Bit d6i ximg

ADSL (Asymmetrical DSL) chinh 1a mot nhanh ctia cong nghé xDSL. ADSL cung cip mdt bang
thong bat dbi ximg trén mot d6i diy. Thuét ngir bat ddi xing & day dé chi sy khong can bang
trong dong dir liéu tai xudng va tai lén. Dong dit lidu tai xuéng co6 bing thong 16n hon bing thong
dong dir liéu tai 1én. ADSL ra doi vao nam 1989 trong phong thi nghiém. ADSLI1 cung cép 1,5
Mbps cho duong dir liéu tai xuéng va 16 kbps cho dudng dudng di tai 1én, hd trg chuan MPEG-
1. ADSL2 c6 thé cung cép bang thong t6i 3 Mbps cho dudng xubng va 16 kbps cho duong 1én,
hd trg 2 dong MPEG-1. ADSL3 c6 thé cung cip 6 Mbps cho dudng xudng va it nhat 64 kbps cho
duong 1én, hd trg chuan MPEG-2. Dich vu ADSL ma chung ta hay st dung hién nay theo ly
thuyét c6 thé cung cap cung cap 8 Mbps cho dudng xudng va 2 Mbps cho dudng Ién, tuy nhién vi
nhiéu 1y do tir phia cac ISP nén chat luong dich vu sir dung ADSL tai céc dau cudi cua ching ta
thuong khong dat duge nhu sy quang céo ban dau.

SDSL(Symmetrical DSL) — (Download / Upload = 1.5 Mbps) Péi xitng

Truyén i liéu dbi xtmg voi cac kiéu toc do dudng 1én = dudng xudng 128Kbps, téc do trung binh
la 256Kbps, 512Kbps, 768Kbps va cac mach dung lugng 16n thuong 1a 1Mbps, 1.5Mbps.

HDSL (Duwa trén chuian ISDN T1/E1)
HDSL (high bit-rate DSL) c6 toc do 1.544Mbps va mot doi doi

HDSL (high bit-rate DSL) c6 toc do 2048Mbps va dung hai hoic ba doi day

Ra doi trong phong thi nghiém vao nam 1986. Thuc chat cac thiét bi thu phat HSDL 1a su ké
thira ciia ISDN nhung ¢ mutrc d phirc tap hon. HDSL ra doi dua trén chuan T1/El ctia My/chau
Au. HDSLI cho phép truyén 1,544Mbps hodc 2,048Mbps trén 2 hay 3 d6i didy. HDSL2 ra doi
sau d6 cho phép dung 1 d6i diy dé truyén 1,544Mbps d6i xtng. HDSL2 ra doi mang nhiéu y
tuong cia ADSL. Uu thé cia HDSL 1 loai cong nghé khong can céc tram lip, tirc 1a ¢6 do suy
hao thdp hon cac loai khac trén dudng truyén. Do vay HDSL c6 thé truyén xa hon ma van dam
bao dugc chat lugng tin hiéu. HDSL duogc wa ding do ¢ cac dic tinh chan doan nhiéu (do SNR)
va it gay nhiéu xuyén 4m. HDSL duoc dung béi cdc nha khai thic noi hat (cac cong ty dién
thoai) hay cung cép cac dudng toc do cao giira nhiéu tdoa nha hay cac khu cong sé voinhau.

VDSL

VDSL (very-high-bit-rate digital subscriber line) 1a mot cong nghé xDSL cung cip dudng truyén
d6i xing trén mot doi day dong. Dong bit tai xuéng cia VDSL 14 cao nhat trong tat ca cic cong
nghé cua xDSL, dat t6i 52Mbps, dong tai 1én c6 thé dat 2,3 Mbps. VDSL thuong chi hoat dong
t6t trong CAC mang mach vong ngan. VDSL dung cép quang dé truyén dan 1a chi yéu, va chi
dung cap dong & phia dau cudi.

VDSL 1a Very High Speed DSL (12.9 t6i 52.8Mbps ludng xudng va 1.5 t&i 2.3Mbps ludng 1én).
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RADSL

RADSL (rate-adaptive digital subscriber line) la mot phién ban cua ADSL ma ¢ do
cac modem c6 thé kiém tra dudng truyén khi khoi dong va dap Gng luc hoat dong theo toc do
nhanh nhat ma dudng truyén c6 thé cung cap. RADSL con duoc goi 1a ADSL ¢6 toc do bién doi.

IDSL (ISDN DSL) ¢6 cing toc do 128Kbps hodc 144Kbps nhw dich vu ISDN
SL Lite (con goi la G-Lite) la kiéu téc dé thdp nhat ciia ADSL
4.2.2. Mt s6 cong nghé dién hinh

M0 hinh Tong quat

=

Circuit-switched

X.25, Frame Relsy, ATM

Packet-switched
Service

Provider
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Vai tro cia router trong mang WAN

Mang WAN hoat dong chu yéu & 16p vat Iy va 16p lién két dir liéu. Diéu nay khong c6 nghia la
niam 16p con lai ciia md hinh OSI khong ¢ trong mang WAN. Diéu nay don gian c6 nghia 1a
mang WAN chi khac v6i mang LAN & 16p Vat 1y va 16p Lién két dir liéu. Hay noi cach khac la
cac tiéu chuin va giao thire stir dung trong mang WAN & 16p 1 va 16p 2 1a khac véi mang LAN.

Lép Vat ly trong mang WAN mo ta cac giao tiép thiét bi dir liéu dau cudi DTE (Data Terminal
Equipment) va thiét bi dau cudi mach dir liéu DCE (Data Circuitterminal Equipment). Théng
thuong, DCE 1a thiét bi & phia nha cung cap dich vu va DTE 1a thiét bi két ndi vao DCE. Theo
md hinh nay thi DCE c¢6 thé 1a modem hodc CSU/DSU.

Chuc nang chii yéu cta router 1 dinh tuyén. Hoat dong dinh tuyén dién ra ¢ 16p 3 — 16p Mang
trong khi WAN hoat dong & 16p 1 va 2. Vay router 1a thiét bi LAN hay WAN? Cau tra 10i 1a ca
hai. Router c6 thé 1a thiét bi LAN, hoic WAN, hoic thiét bi trung gian gitta LAN va WAN hoac
c6 thé 1a LAN va WAN cung mot lic.

Mot trong nhitng nhiém vu cua router trong mang WAN 14 dinh tuyén goi dir liéu ¢ 16p 3, day
cing 1a nhiém vu cia router trong mang LAN. Tuy nhién, dinh tuyén khong phai 14 nhiém vu
chinh yéu cta router trong mang WAN. Khi router st dung cac chuan va giao thirc cia 16p Vat
Iy va 16p Lién két dir liéu dé két ndi cac mang WAN thi ltic nay nhiém vu chinh yéua cua router
trong mang WAN khong phai la dinh tuyén nira ma 13 cung cap két ndi giita cac mang WAN vdi
cac chuan vat 1y va lién két dit licu khac nhau. Vi du: mot router c6 thé c6 mot giao tiép ISDN st
dung kiéu dong goéi PPP va mot glao tiép ndi tiép T1 st dung kiéu dong goéi FrameRelay. Router
phai c6 kha nang chuyén doi luong bit tir loai dich vu nay sang dich vu khac. Vi du: chuyén do6i
tir dich vu ISDN sang T1, dong thoi chuyén kiéu dong géi 16p Lién két dit liéu tir PPP sang
FrameRelay.

Chi tiét vé cac giao thirc 16p 1 va 2 trong mang WAN s& dugc dé cap ¢ tap sau cia gido trinh
nay. Sau day chi liét ké mot s6 chuan va giao thirc WAN chu yéu dé cac ban tham khao:

EIA/TIA-232, V.35, X.21,

HSSI, Others
- s
CSuU/DSU
Mbdem
DTE DCE
Data Terminal Equipment Data-Circuit Terminating Equipment
User device with interface End of the WAN provider's side of
connecting to the WAN link the communication facility
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CSU/DSU CSU/DSU

& & - &

Modém Modem

» HDLC - High-Level Data Link Control

+ Frama Relay — Successor of X.25

* PPP - Point-to-Point Protocol

» ISDN - Integrated Service Digital Network (data link signal)
= Others

Céac chuén va giao thirc WAN 16p vat ly: EIA/TIA-232,449, V24, V35, X21, EIA530, ISDN, T1, T3, E1, E3, Xdsl, sonet
(oc-3, oc-12, oc-48, 0c-192).

Céac chuén va giao thirc WAN 16p lién két di liéu: HDLC, FrameRelay, PPP, SDLC, SLIP, X25, ATM, LAMB, LAPD,
LAPF.

Mang X.25 (Chuyén mach kénh => Chuyén mach gdi tin)

X.25 ra doi vao nhitng nim 1970. Muc dich ban dau cta né 1a két ndi cac may cha 1én (
mainframe) véi cac mdy tram (terminal) ¢ xa. Uu diém cta X.25 so vé6i cac giai phap mang
WAN khac 14 n6 ¢6 co ché kiém tra 16i tich hop sdn. Chon X.25 néu ban phai sir dung dudng day
twong ty hay chat luong duong dy khong cao.

Hinh Mang X25 trén phiong tién truyén dan khéng on dinh

X.25 1a chuédn cta ITU-T cho truyén thong qua mang WAN sir dung k¥ thuat chuyén mach goi
qua mang di¢n thoai. Thuat nglt X.25 cling con dugc st dung cho nhiing giao thic thugc Lop vat
Iy va Lép lién két dir liéu dé tao ra mang X.25. Theo thiét ké ban dau, X.25 st dung dudng diy
tuong tu dé tao nén mot mang chuyén mach goéi, mic du mang X.25 ciing co thé dugc xay dung
trén co s& mot mang sb. Hién nay, giao thirc X.25 1a mdt bo cac qui tdc xac dinh cach thtc thiét
1ap va duy tri két ndi gitra cac DTE va DCE trong mot mang dir liéu cong cong (PDN — public
data network). N6 qui dich cac thiét bi DTE/DCE va PSE (Packet-swiching exchange) s& truyén
dit liéu nhu thé nao.

« Ban can phai tra phi thué bao khi sir dung mang X.25
« Khi sir dung mang X.25, ban c6 thé tao két ndi t6i PDN qua mot duong day danh riéng

Ky Thudt Lién Mang - 128



« Mang X.25 hoat dong & tc d6 64 Kbit/s (trén dudng twong tu)

« Kich thudc géi tin (goi 1a frame) trong mang X.25 khong cb dinh

« Giao thuc X.25 c6 co ché kiém tra va sira 13i rAt manh nén n6 c6 thé lam viée tuong ddi 6n
dinh trén hé thong duong day dién thoai twong tw c6 chat luong thap

« X.25 hién dang duogc sir dung rong rii ¢ nhiéu nude trén thé gidi noi cac mang sb chua phd

bién cling nhu chét luong duong day con thap
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X25 ¢6 2 kiéu LAP va LAPB (LAPB hoan thién hon LAP)

DCE/ DTE la céc thiét bi dau cubi

DTE (Data Terminal Equipment): 13 thiét bi dau cudi hodc may tinh (d6ng vai trd dau cudi)
DEC (Data Circuit-terminating Equipment): dong vai tro nhu mot Modem

ERAME RELAY NETWORK (chuyén mach géi tin)

Frame Relay hiéu qua hon so v&i X.25 va dang dan dan thay thé chuan nay. Khi sir dung Frame
Relay, ban tra phi thué duong day t6i node gan nhat trén mang Frame Relay. Ban gti dit lidu qua
duong day cia ban va mang Frame Relay s& dinh tuyén né t6i node gan nhat v6i noi nhin va
chuyén dir liéu xudng dudng day ctia nguoi nhin. Frame Relay nhanh hon so véi X.25

Frame Relay 1a mot chuan cho truyén thong trongmang WAN chuyén mach goi qua cac duong
day sb chat lugng cao. Mot mang Frame Relay ¢ cac dic trung sau:

e C6 nhiéu diém twong tu nhu khi trién khai mot mang X.25

e €6 co ché kiém tra 18i nhung khong c6 co ché khac phuc 16i

« Tbc do truyén dir liéu co thé 1én toi 1.54 Mbit/s

« Cho phép nhiéu kich thudc géi tin khac nhau

e C6 thé két nbi nhu mot két ndi duong truc t6i mang LAN

o C6 thé trién khai qua nhiéu loai dudng két ndi khic nhau (56K, T-1, T-3)
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https://en.wikipedia.org/wiki/Data_circuit-terminating_equipment

« Hoat dong tai Lop Vat Iy va L6p Lién két dir liéu trong mo hinh OSI.

PN |

(Y Frame relay I~

DTE
Router 1 ' =

DTE
Router 2

DCE

Frame relay switches

DTE
Router 3

Hinh ? Mang Frame Relay trén phwong dién truyén dan én dinh

Khi dang ky st dung dich vu Frame Relay, ban dugc cam két vé mic dich vu goi la CIR
(Committed Information Rate). CIR la tbc do truyén dir liéu t6i da duge cam két ban nhan duoc
trén mot mang Frame Relay. Tuy nhién, khi luu luong trén mang thap, ban c6 thé gui dit liéu &
téc do nhanh hon CIR. Khi lvu luong trén mang cao, wu tién s& danh cho nhitng khach hang c6
mtrc CIR cao.

Trong Frame relay, khi gtri thong tin trén mang WAN thi cac thong tin d6 dugc phan thanh

cac frame, moi frame s€ c6 dia chi riéng biét dé xac dinh dich dén.

Frame relay hoat dong hoan toan ¢ 16p 2 va c6 1 s tinh ning duoc dung nhu : kiém tra tinh
dung dan cia frame 16i frame rong...nhung khong yéu cau gui lai frame khi phat hién ra frame

hong.
Chiéu dai cua frame thay d6i tuy theo dit liéu clia nguoi guri.

Do Frame relay dugc x4y dung bat nguon tir y tuong ciia HDLC (High Data Link Control) nén
cau trlic cta goi tin Frame relay ciing twong tur nhu céu tric cia HDLC. N6 chira cc truong co (flag)
bat dau va két thiic dung dé phan dinh va thira nhan frame trén lién két cac truyén thdng va bao vé
théng tin di gitra. NG khdng chira mot truong dia chi riéng biét, ma nd két hop trudng dia chi va
truong diéu khién lai v6i nhau va dugc thiét ké nhu 12 header trong Frame relay. Truong thong tin
chira dit liéu ciia nguoi duing. Va FCS (frame check sequence) ding dé kiém tra cac frame c6 bi hong

hay khong trong I0c truyén trén lién két cta cAc thiét bi truyén théng.

Header cua frame trong Frame relay co 6 truong :
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+ DLCI : Bit nhan dang dudng ndi dit lidu
+ C/R : Bit trao d6i thong tin

+ EA : Bit mo rong dia chi

+ FECN : Bit thong bao tic nghén t6i

+ BECN : Bit thong bao tic nghén I0i

+ DE : Bit huy frame

Figture :
The Frame relay PDU (frame)

1 byte 2 bytes Variable bytes 2 bytes 1 byte
Flag Header 1 field FCS Flag
Cle ElElo|e

E|E
DLCI I} A DLCI clelela
R NN
8765432187654 321 bits

PDU Frame relay
luong qua mang gitra mang cuc bd UNI dén mang UNI tir xa :

Frame Relay Header
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Figture : Frame relay header formats

8 7 6 5 4 3 1
DLCI CR EA=0
DLCI FECN BECN DE EA=1
(a) two octet address/control field
8 7 6 5 4 3 1
DLCI CR EA=0
DLCI FECN BECN DE EA=0
DLCI or DL - CORE control DiC EA=1
(b) three octet addressicontrol field
8 7 6 5 4 3 1
DLCI CR EA=0
DLCI FECN BECN DE EA=0
DLCI EA=0
DLCI or DL - CORE control D/C EA=1

{c) four octet address/control field

Hinh ? Cac dinh dang cta header Frame relay

DLCI trong mang Frame Relay:
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SWA SWB SWC

InPort DLCI OutPort DLCI InPort DLCI OutPort DLCI InPort DLCI OutPort DLCI
A 1 B 21 A 21 B 23 A 45 C 56
A 2 C 45

Hinh ? Anh xa DLCI

Trong hinh trén: SWA chip nhéan cac frame tir port A ¢6 chira DLCI 1 va DLCI 2 trong
header cta frame. Khi truy xuat t6i bang dinh tuyén va tim thdy c6 chia DLCI 1 nén chuyén
dén port B va DLCII nay duoc anh xa thanh DLCI 21. frame c6 chita DLCI2 s& dugc chuyén
dén port C va dugc anh xa thanh DLCI 45. Cac frame ndy s& duoc chuyén dén SW B va SW C.
qua bang dinh tuyén SW B va SW C s& thyc hién tuong ty SW A va phéan phat dén cac UNI tir

xa dé dén thiét bi nguoi dung cudi cung, ma trong vi du nay la céac router.

Sur dung header mang noi dia trong mang.

SWA SwB SwC
In Port DLCI OwutPort Add In Port Add Out Port DLCI In Port DLCI OutPort DLCI
A 1 B 92.2.3.4 A 92.2.3.4 B 23 A 45 C 56
A 2 C 92.2.3.8
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Hinh ? Dung cac Header bén trong mang ndi bd

Céc chuan cia Frame relay thiét l14p cac thu tuc cho su anh xa ctia cac DLCI giita cac may
tai UNI va NNI. Cac hoat dong xay ra trong 1 mang co thé chic chin theo sy chi dao cua
Frame relay. Tuy nhién vai dai Iy va cac nha cung cép sir dung 1 hé théng doc quyén cho cac
hoat dong trong 1 mang néu nhu cic phan chuyén d6i dugc san xuat boi cung 1 dai 1y.Véi diéu
nay cac thiét bj chuyén ddi dugc cdu hinh véi cac giao thic sé hitu riéng va co thé két ndi 1
cach kha dé dang. Cac header cia mang noi dia thuong hd tro cac hoat dong két ndi khong

kénh (connectionless), cho phép chuc nang, thich ing trong mang.

Y nghia ciig DLCI :
+ y nghia cuc b (local significance):

Céc DLCI ¢6 thé duogc quan 1y nhu 1a cac con sb va c6 thé duoc tai sir dung boi 1 mang.
Piéu nay dugc biét nhu 1a ¥ nghia cuc bd, va c6 thé cac mach ao (virtual circuit) dugc thiét lap
nhiéu hon dé duoc tao ra trong 1 mang Frame relay. Boi vi cac gia tri cua cac DLCI co thé
duoc tai str dung tai mdi interface vat Iy (hay con goi 1a logical port) tai mdi UNIL Tuy nhién

phai can than khi 1ay s6 DLCI ¢6 ¥ nghia cuc bo va khong biét dén cac router khéc,
+ ¥ nghia toan cau (Global significance) :

Mot s6 cac tuy chon thém vao 1 phan cta chuan Frame relay. Tuy chon y dia chi toan cau s&
cho phép mot DLCI chi dinh nhu 13 mot con s6 ¢6 ¥ nghia chung. Piéu nay c6 nghia 1a sb point

nay s€ dén cung 1 dich bat chap router nguoén nao.

Véi hai octet trong header ctia frame thi cho phép t6i 1024 DLCI trong toan thé mang, bgi
vi cac DLCI ¢6 thé khong duoc tai st dung tai mot port khac. Thuc té theo chuén thi chi c6 992
DLCI duogc tao ra, bdi vi 32 DLCI da dugce danh riéng cho quan 1y mang bén trong.

Str dung DLCI toan cau trén PVC, thi mdi phan chuyén d6i Frame relay phai c6 cac bang dé
cung cip chi thi 1a 1am thé nao dé chuyén luu lugng giira cac thiét bi chuyén d6i va cac thiét bi
cudi.

C/R — Command/respond
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Bit nay dung o thu tuc hoi va dap, nhung mang Frame relay khong dung dén ma chi danh
cho cac thiét bi dau cudi (FRAD) st dung mdi khi can trao d6i thong tin cho nhau, Bit C/R do

FRAD dit gia trj va duoc giit nguyén khi truyén qua mang.
Bit FECN va Bit BECN

Hai k¥ thuat dung dé thong bao cho user, router hay 1 cac phan chuyén doi vé sy tic nghén.
Cac kha ning d6 c6 thé thyc hién dugc boi bit bao tic nghén tién FECN (forward explicit
congestion notification) va bit bdo tic nghén Iui BECN (backward explicit congestion

notification). Xem hinh :

Destination,
downstream

@ Source up

Stream

Hinh ? Céc bit thdng béo tc nghén

Céc phan chuyén dbi ciia Frame relay bat dau tac nghén khi xay ra van dé nhu bo nhé dém
clia n6 tré nén day hay c6 van dé vé quan Iy bd nhé. Cac phan chuyén d6i phai thong bao cho
cac node theo hudng tién cua ludng data va cac node theo hudng nguoc lai cia ludng data vé

cac van dé xay ra bang cach dung cac bit FECN va BECN.

Bit BECN s€ dugc bat Ién (tic 1a set n6 thanh 1) trong frame va gri n6 theo hudng nguoc
lai (tirc 12 hudéng c6 frame di ti) dé dung béo cho nguoén cua luu lwong rang tac nghén dang ton
tai & cac phan chuyén doi trong két ndi. Thong bao nay cho phép cac may ngudn dé diéu khién

Iru lwong cho dén khi tic nghén dugc giai quyét.

Bit FECN c6 thé set bang 1 trong frame, va giri dén node theo huéng tién dé dung bao rang
tac nghén dang xay ra & huéng phia nguoc lai. Bit FECN dugc truyén dén giao thirc cua 16p

phia trén (nhu 1a 16p transport) dé cho phép né 1am cham lai cac xac nhan dén 16p transport ctia
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huéng nguoc lai cua ludng data (tirc 13 hudng c6 frame di t6i) hodc dé han ché gidi han diéu

khién luéng ¢ cdc may ngudn

ATM (Chuyén Mach géi tin) — Cell Relay
Giéi thi¢u chung vé ATM

-ATM(Asynchronous Transfer Mode) 14 cong nghé chuyén mach goéi tuong thich véi moi loai hinh dich vu
hién nay. N6 dugc dung trong ca mang truy nhap 1an mang 16i.
-Dit lidu cin goi duoc chia thanh cac goi ¢ do dai cb dinh 13 53 bytes, duoc goi 1a mot té bao (cell).

ATM (Asynchronous Transfer Mode) 14 cong nghé chuyén mach goéi twong thich véi moi loai
hinh dich vu hién nay. N6 dugc dung trong ca mang truy nhap lan mang 161. Hoat dong ¢ tang 2
datalink cua OSI

-Dit liéu can g61 dugce chia thanh cac goi co do dai ¢ dinh 1a 53 bytes, dugc goi 1a mdt té bao
(cell).

ATM (Asynchronous Transfer Mode — Ché do truyén khong dong bo) 1a hé théng chuyén mach
g6 tién tién, co thé truyén dong thoi dit liéu, 4m thanh va hinh anh sé hoa trén ca mang LAN va
mang WAN.

Pay 1a mot trong nhimg phuong phap két ndi mang WAN nhanh nhat hién nay, toc d6 dat tir

155 Mbit/s dén 622 Mbit/s. Trén thuc té, theo ly thuyét n6 ¢6 thé hd tro toe d6 cao hon kha nang
hién thoi cua cac phuong tién truyén dan hién nay. Tuy nhién, toc d6 cao c6 nghia 13 chi phi ciing
cao hon, ATM dat hon nhiéu so v&i ISDN, X25 hoidc FrameRelay. Céc dac trung cia ATM bao
gom:

Str dung goi dir liéu (cell) nho, c6 kich thudc cb dinh (53 byte), d& xir Iy hon so véi cac gbi dir
lidu co kich thudc thay dbi trong X.25 va Frame Relay.

« Tbc do truyén dir liéu cao, theo 1y thuyét c6 thé dat 1,2 Gbit/s

« Chét luong cao, do nhifu thip nén gan nhu khéng can dén viéc kiém tra 15i

e Co thé sir dung vé&i nhiéu phuong tién truyén dan vat 1y khac nhau ( cap dong truc, cap day
X0an, cap soi quang)

o C6 thé truyén dong thoi nhiéu loai di liéu

Chuyén mach ATM
S byte 48 byte
| Header | Data |
// 1.5 byte Z ;w: s OS5 byte— 4+-byte
| VPI | VCI | 2T | wHES |

Cau trac mét té bao ATM
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- VPI (Virtual Path Indentifier): nhan dang dudng 40, ding dé phan biét duong truyén nao trong
s6 cac dudng ndi t6i mot nit

- VCI (Virtual Channel Indentifier): nhan dang kénh 4o, dung dé phan biét kénh nao duoc dung
trong dudng truyén trén

- PT (Payload Type): phan biét dit li¢u cua dich vu hay nguoi dung ma dugc dong goi trong cell
ATM dang gui

- HEC (Header Error Check): Dung CRC kiém tra 13i bit ciia truong header

-Tai mbi nit ATM s& dua vao 2 trudng VPI va VCI dé chuyén mach goi tin.

-Chi thuc hién kiém tra 13i ciia header nén tdc do rit nhanh

- Vi ciu triic cua 1 cell 1a ¢6 dinh 53 bytes nén co thé thiét ké hé thong chuyén mach ngay trong
thiét bi phan cimg chr khong can dung phan mém nhu cic cong nghé chuyén mach géi khac.
Piéu nay lam ting dang ké téc do chuyén mach

- Pam bao chit luong dich vu théng qua viée thiét 1ap cac kénh ao thudng truc PVC (Permanent
Virtual Channel) vu tién dé cap bang thong cho ting loai dich vu hay thong qua thda thuan véi

nguoi dung.

- Kha nang nhém mat vai kénh a0(VC) thanh mot duong 4o nham giup cho viée dinh tuyén duoc
dé dang
Hoat dong ATM
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ATM :
Endpoint Endpoint
- Node 1 Node 2 Node n
Host S 7" Host
“~.|_Virtual channel ink__| Virual channel ink | :
| | |
i _Virtual channel connection _ Vv~
'
Trunk z
VCC or VCL
ve1 — —_—— — VC1
vez —4 ] VP1 v VP1 —vec2
VCn — et ) \ - VCn
VC1 — "__“ “ Phys»cal \ _—~VC1
vCz — | VP2 ) | link in public | VP2 J—vC2
VOa == B0 or private network BEE L L
vCi1 —— VP &—ﬂ /l" P L B - vCa =3
vC2 ‘) n /PN ——vc2 @
VCn — . g A ~VCn 2

VP = Virtual path
VC = Vinual channel

Chuyén mach ATM c6 mot s6 dic diém nhu sau:

-Cong nghé chuyén mach 16p 2 trong mé hinh OSI

-Chuyén tiép goi tin theo co ché dinh hudng két ndi (Connection Operation).

-Kich thudc gdi tin cell nho, ¢b dinh giup chuyén mach nhanh

—Truyén tai cac dir liéu nhay theo thoi gian: tiéng noi, dir liéu, video va dir liéu da phuong tién
-Xép chong hoat dong layer3 (IP) Ién layer2 (ATM)

+Dép trng thoi gian thuc

+Tbc d6 cao

+Chat luong dich vu

+Piéu khién luu luong

+Trién khai trén cac mang truc xuwong song tdc do cao

-Uu diém cua giai phap nay 1a sit dung ATM c6 kha ning truyén nhiéu loai tin hiéu khac nhau
trong ciing dudng truyén véi yéu cau chat luong dich vu khac nhau. Mot uu diém khac khi sir
dung ATM la tinh mém déo khi cung cap dich vu mang.

Han ché

-Thiét 1ap céc lién két PVC(permanent virtual circuits - cdc mach ao ) dinh) tai N diém nut
-Phén cit mang IPoATM ra thanh nhiéu mang logic nhé (LIS:logical IP subnet), giita cac LIS
dung bo dinh tuyén trung gian dé lién két.

-Khong dam bao QoS thyc su
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-Hai giao thirc nay riéng 1& nén phai dung mot loat cc giao thirc phuc tap khac dé két ndi.
-Quan 1y va diéu khién IP over ATM phtic tap hon so v&i quan 1y va diéu khién IP qua mang

thué riéng (IP - Leased line)

Chuong 5. LAP TRINH LIEN MANG SOCKET
5.1. M6 hinh va co ché giao tiép mang
5.1.1. M6 hinh giao tiép client/server
5.1.2. Socket va co ché giao tiép mang
5.2. Lap trinh client/server hwéng két ndi
5.2.1. Thu tuc trao ddi dir liéu theo md hinh client/server huong két ndi
5.2.2. Cau triic itng dung theo mé hinh client/server hiedng két noi
5.3. Lap trinh client/server khong hwéng két noi
5.3.1. Thii tyc trao d6i dir lidu theo mé hinh client/server khong hudéng két nbi
5.3.2. Cau tric ung dung theo mo hinh client/server khong hudng két nbi

Tham khao phu Luc 1
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Phu luc 1. LAP TRINH LIEN MANG SOCKET

Phu luc 2. GIAO THU'C PINH TUYEN

https://vnpro.vn/thu-vien/khai-niem-va-phan-loai-dinh-tuyen-2346.html

https://vnpro.vn/thu-vien/lua-chon-giao-thuc-dinh-tuyen-trong-mang-phan-1-2384.html

http://svuit.vn/threads/bai-11-tim-hieu-cac-giao-thuc-dinh-truyen-mang-42/

http://svuit.vn/threads/bai-13-tim-hieu-ve-giao-thuc-dinh-tuyen-rip-78/

http://svuit.vn/threads/bai-14-tim-hieu-giao-thuc-dinh-tuyen-ospf-101/

http://svuit.vn/threads/bai-15-tim-hieu-giao-thuc-dinh-tuyen-eigrp-114/

http://svuit.vn/threads/chapter-4-1-overview-is-is-protocol-part-1-627/

https://vnpro.vn/thu-vien/so-luoc-ve-giao-thuc-dinh-tuyen-bgp-2061.html

http://svuit.vn/threads/bgp-ba%CC%80i-1-co-ba%CC%89n-bgp-1089/

Chuyén dbi tbc d6 Mbps — Mb/s

https://www.gbmb.org/mbps-to-mbs
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https://learn.vtc.edu.vn/courses/lap-trinh-mang-can-ban/lectures/3548630
https://learn.vtc.edu.vn/courses/lap-trinh-mang-can-ban/lectures/3548625
https://learn.vtc.edu.vn/courses/lap-trinh-mang-can-ban/lectures/4144126
http://dotnet.edu.vn/ChuyenMuc/Trong-lap-trinh-Socket-dung-de-lam-gi-985.aspx
https://kipalog.com/posts/Tim-hieu-ve-lap-trinh-socket---Buoc-dau-lam-quen
https://giai-ma.blogspot.com/2016/04/so-sanh-2-giao-thuc-tcp-va-udp.html
https://topdev.vn/blog/socket-la-gi-websocket-la-gi/
https://vnpro.vn/thu-vien/khai-niem-va-phan-loai-dinh-tuyen-2346.html
https://vnpro.vn/thu-vien/lua-chon-giao-thuc-dinh-tuyen-trong-mang-phan-1-2384.html
http://svuit.vn/threads/bai-11-tim-hieu-cac-giao-thuc-dinh-truyen-mang-42/
http://svuit.vn/threads/bai-13-tim-hieu-ve-giao-thuc-dinh-tuyen-rip-78/
http://svuit.vn/threads/bai-14-tim-hieu-giao-thuc-dinh-tuyen-ospf-101/
http://svuit.vn/threads/bai-15-tim-hieu-giao-thuc-dinh-tuyen-eigrp-114/
http://svuit.vn/threads/chapter-4-1-overview-is-is-protocol-part-1-627/
https://vnpro.vn/thu-vien/so-luoc-ve-giao-thuc-dinh-tuyen-bgp-2061.html
http://svuit.vn/threads/bgp-ba%CC%80i-1-co-ba%CC%89n-bgp-1089/
https://www.gbmb.org/mbps-to-mbs

