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5.1 CHUYEN MACH

Khéng dung

chuyén mach: tén O T
kém, khéng hiéu A\
qua

SU dung chuyén
mach
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CHUYEN MACH

¢ Mang chuyén mach gom mot chudi cac bd chuyén
mach dugc két ndi véi nhau

¢ B0 chuyén mach 1a cac thiét bi (gom ca phan cling va
mém) c6 khd nidng tao cac két ndi tam thai gitta 2 hay
nhiéu thiét bi duoc két ndi dén bo chuyén mach.

¢ Cac phuong phéap chuyén mach

» C
» C
» C

DQH-V2008

huyén mac
huyén mac

huyén mac

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

h thong diép (message switching)
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CHUYEN MACH MACH

> Tao két ndi vat ly truc tiép truc tiép gita 2 thiét bi
» SU dung trong mang dién thoai cong cong PSTN
> Kénh truyén khi da két ndi dugc danh riéng cho cudc goi.
> Tram nguodn va tram dich phai hoat dong & cuing t6c do
> D liéu truyén dang tha ty.
> Delay thap (constant) -> realtime
> Cu6c phi dugc xac dinh tuong Gng thai luong user chiém kénh truyén,
khong dua vao khoi lugng di liéu truyén qua kénh truyén
> Chuyén mach mach khong pha hgp véi di liéu phi thoai, c6 khuynh
parv2o0e UGN g b ng phé'[ TSLEMTTS C5- 5
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RO CHUYEN MACH KHONG GIAN

B6 chuyén mach ngang doc
> N&i m ngd vao va n ngd ra can
nxm giao diém (cac khoa dién t

» Khong bi nghén

B6 chuyén mach da tang

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

> C6 thé bi nghén (dau vao khong
thé ndi dén dau ra vi khong con
duong két noi)

> SO ti€p diém sé |a tong sb ti€p
diém clia tat ca cac tang
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RO CHUYEN MACH THOI GIAN
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RO CHUYEN MACH THOI GIAN

_ontrol urmt

1 =3
=4
3=l
4 —=2

BUS
B6 chuyén mach TDM bus
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RO CHUVEN MACH KET HOP
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B6 chuyén mach TST

Giam so6 ti€p diém va thdi gian tré
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CHUYEN MACH GOI

MOV

Header

source address

destination address
network

packet sequence number ...
user
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CHUYEN MACH GOI

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

> D lieu dugc phan thanh cac goéi (packet), kich thu6c t6i da moi géi phu
thudc vao mang

» Cac goi dugc truyén trén mang theo kiéu store and forward ti ndt nay
sang nut khac.

> Tai moi nt trung gian, go6i di liéu dugc luu lai thoi gian ngadn rdi chuyén
di ti€p theo thong tin cda header

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

> C6 2 loai chuyén mach géi la datagram va chuyén mach &o (virtual
circuit)
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DATHGRAM

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

> Cac gbi c6 thé dén dich khong ddng tha tu (sé dugc 16p transport sap x€p
lai)

> Tai moi ndt trung gian, g6i di liéu dugc luu lai thoi gian ngdn roi chuyén
di ti€p theo thong tin cda header

> C6 2 loai chuyén mach géi 1a datagram va chuyén mach &o (virtual
circuit)
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MACH 0 (VIRTUAL CIRCUIT)

> Mot két noi dugc thiét 1ap gitia phia gui va phia nhan truéc
khi gdi da liéu

> Cac goi dudc truyén dén phia thu theo ctuing két ndi da thiét
lap -> dén phia thu ding thi ty

> Mach 4o dugc thiét 1ap truge khi thuc su truyén data, sau khi
viéc truyén data két thic, mach do dugc gidi téa

> C6 2 loai mach 4o 1a mach do chuyén mach (SVC Switched
Virtual Circuit) va mach do thudng xuyén (PVC Permament
Virtual Circuit)

» Mach do chuyén mach: mach 4o chi [a két n6i tam thai trong
qua trinh truyén di liéu

» Mach do thudng xuyén: két néi thuong truc gitia 2 tram

DQH-V2008 TSL&MTTS C5- 13
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MACH H0 (VIRTUAL CIRCUIT)

b b

1

B *

(c) Giai tda két noi
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MESSAGE-SWITCHING

Node 1 Node 2

Storage Storage

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

» Cac nut chuyén mach trong mang chuyén mach géi c6 nhiém vu nhan
cac goi di tr nguon chuyén dén tram dich

> Khi cac géi d liéu di vao nat chuyén mach, ching dugc kiém tra béi
CPU cta nat (dia chi dich [6p mang cta géi). Dua vao d6 goéi sé dua dén
hang dgi ctia ngo ra thich hgp. Chic nang nay dugc goi la dinh tuyén
(routing)

> Viéc dinh tuyén tai moi ndt sé gay
ra thai gian tré
O Tré do xép hang trong CPU va
hang dgi lién két ra
A Tré do thoi gian xi ly cta CPU
A Tré do thoi gian truyén goi

Rr::luft::lxng -
Incoming Function

> Luu y su khac nhau gitia chuyén links
mach géi va chuyén mach mach Hinh: NGt chuyén mach

Outgoing
links
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PINH TUYEN (ROUTING)

[control Plane

%i Forwarding | NECUOEEET
Table
Routing &
Packets
PaCket ___Qy_e!'ng“a_r_]q““> Output
Classification | Schedulerules| | Queue
A
—pD !
%ﬁ Header payload
> User Plane
Input
Packets
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= Dinh tuyén
= Nhan goi dit li€u tu’ nguon va phan phoi dén dich
= NGt chuyén mach
= Thuc hién viéc chuyén mach
= Dinh tuyén
= Dinh tuyén khong bang:
= Ngau nhién
= Nguon
= Tinh toan
= Dinh tuyén theo bang

DQH-V2008 TSL&MTTS C5- 18
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Pinh tuyén theo bang

= Xac dinh con dudng dén dich toi uu
= Khi tinh toan t&i uu, cé thé xem xét dén:
= TOng thdi gian truyén
= Thdi gian x(r ly va xép hang tai moi nt
= MUrc do uu tién ctia moi goi
= Hoach dinh ciia admin
= Thu tuc dinh tuyén

= Tinh chat:
= Tinh & dong
= Tap trung & phan bo

= Thu tuc tap trung: Shortest Forward Path Tree (SFPT),
Shortest Backward Path Tree (SBPT)

= Thu tuc phan bd: Thu tuc trao do6i khoang cach

DQH-V2008 TSL&MTTS C5- 19
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THUAT TOAN SFPT
(SHORT FORWARD PATH FIRST)

= Gigi thiéu thuat toan SPF :
= Xac dinh dudng di ngan nhat tir 1 nguon
tdi tat ca cac nut trén mang
« Vi tri trung tam can phal thuc hién viéc tinh

toan nay mot lan cho moi node dé xac dinh
con dudng ngdn nhat t8i moi node con lai
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DQH-V2008

THUAT TOAN SFPT

(SHORT FORWARD PATH FIRST)
= MO ta thuat toan SPF.

Trong cay Shortest Path First (SPF), Dijkstra da dinh nghia
ra ba loai nhanh : I, II va III. Va trong router, sé co ba
database dai dlen cho tap ba loai nhanh do, gom co :

Tree database : dai dién cho nhanh loai I. Nhiing link
(nhanh) nao du’dc thém vao cay SPF s€ dugc thém vao day.
Khi thuat todn SPF hoan tat, thi database nay chinh la toan
b cay SPF.

Candidate database : database nay dai dién cho nhanh loai

II. Cac link dugc copy tU link state database sang database

nay theo mot trat tu' nhat dinh. Cac link trong database nay
sé [an lugt dugc khao sat dé thém vao cdy SPF.

Link state database : chira tat ca cac link. Pai dién cho loai
nhanh III.

Ngoai ra Dijkstra ciing dinh nghia ra hai loai node, A va B.
Loai A, bao godm tat ca cac router noi véi cac link trong cay
SPF. Loa| B, gom tat ca cac router khac. Khi thuat toan SPF
k&t thic thi cac router loai B sé khong con.

TSL&MTTS C5- 21


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

DQH-V2008

THUAT TOAN SFPT
(SHORT FORWARD PATH FIRST)

Thuat toan SPF cua Dijkstra nhu' sau :

Budc 1 : Chon mot router lam goc.

Budc 2 : tat ca cac link ndi gilra router goc vai neighbor cua nd
sé dudc dua vao candidate database.

Budc 3 : cost cua m0| link trong candidate database s€ dugc
tinh toan. Link nao cd cost nhé nhat sé dugc thém vao Tree
database. Néu nhu c6 hai link ¢ cost nhé nhat bang nhau thi
sé chon mot.

Budc 4 : router nighbor ndi véi dudng link dé sé dugc kiém tra.
Tat ca cac dudng link ndi vai router do sé dudc dua vao
candidate database, ngoai trir dudng link da co trong Tree
database.

Budc 5 : Néu van con gia tri trong candidate database thi thuat
t(r)]an sé quay lai budc 3 thuc hién ti€p. Néu khdng con, thi diing
thuat toan.
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THUAT TOAN SFPT
(SHORT FORWARD PATH FIRST)

Giai thuat :

N={s} (vdi s la nut ngudn )
For all node v#s
Begin
esv:=Csv
If esv<o then Lsv:=(s,Vv)
End
Do while (N khéng chua tat ca cac node)
Find w#N for which esw=mingesv
N=NO{w} (N hop vdi w, tic b sung thém w vao N)
For all vON
Begin
Temp:=gesv
€SV:=min(esv,ESW +ewWvV)
if esv<temp then
L:=Lsw{v}
End
End

DQH-V2008
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THUAT TOAN SFPT
(SHORT FORWARD PATH FIRST)

= Vi du thuat toan :Tim dudng di ngan nhat tir A dén tat ca cac

nut va tu cac nut dén A

7

})‘

2 3 A
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. o 5
2 {ABE} {&B } {4,C} {&BED; {&BE}
3 12 5
3 {&BEC} {&B } {4,C } {£CDF 8| {ABE}
: 5
4 {&BEDC} {&B } {4,C } {£CDF 8| {ABE}
3
5
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THUAT TOAN SFPT
(SHORT FORWARD PATH FIRST)

Két qua con dudng di ngan nhat tir A dén cac nut con lai

S
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SFPT (SHORT FORWARD PATH FIRST)

0

5 Hinh: So do mang

5 .

T P., duong di td X dén'Y
: C,y chi phi tor X dén Y

Iter. N FP.x Cas F.- Ca FP.n Cun | FPas Cae P.s Coar
0 1A (AB) |3 - = (AD) | 1 [AE) 7 - o0
1 140 (AB) |3 (ADC) | 2 (ADY | 1 (ADE) | 6 (ADF 21
2 1ADC) (AB) |3 (ADC) | 2 (AD) | 1 (ADE) | 6 (ADCFE) | 5
3 1ADCE} (AB) |3 (ADC) | 2 (AD) | 1 (ADE) | 6 (ADCE | 5
4 1ADCEF} (AB) |3 (ADC) | 2 (AD) | 1 (ADE) | & (ADCE | 5
= ADCBFEE; | (AB) |3 (ADC) | 2 (AD) ] 1 (ADE) | 6 (ADCE | 5

DQH-V2008

Hinh: Tinh toan SFPT bat dau tr nit nguon A
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$FPT (SHORT FORWHRID) PATH FIRST)

Iter. N FP.x Cap F.- Ca FP.n Cun | FPas Cae P.s Coar
0 (A} (AB) |3 |- o [aD|1 |[wB |7 |- o

1 1AL (ABY |3 (ADC) | 2 (AD ) 1 (ADE)| & (ADE) 21
2 {ADCH (AB) |3 (ADC) | 2 (ADy | 1 (ADE)| & (ADCFE | 5

3 1ADCHE] (ABY |3 (ADC) | 2 (AD) |1 (ADE) | & (ADCE | 5
4 1 ADCEF] (AB) |3 (ADC) | 2 (AD) |1 (ADE) | & (ADCE) [ 5
5 {ADCEFE} [AB) 3 (ADC | 2 (AT ] 1 (ADEY| & (ADCE | 5

Hinh: Tinh toan SFPT bat dau tf nit nguon A

hn

(E )

DQH-V2008

CuuDuongThanCong.com
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0
A
5
Xac dinh cac duong
1 ngan nhat dén A, cap
nhat theo thd tu
B,C,D,E,F
3
Cvcles A B C D E F
0 (0,0) | (o, ) | (o, ) | (o 0) | (o o) | (e, o)
1 (0,0) | (A2) | (B,8) | (A3 | (AD ] (DS
2 (0,0) | (A2) | (D,6) | (A3) | (AD | (C]7)
3 (0,0) | (A2) | (D,6) | (A3 | (AD | (C]T)

Hinh: Tinh toan SBPT dén niat dich A

TSL&MTTS C5- 2


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

$RPT ( S'H()RT BII('I( WIIRD PIITH FIRS 1)

DQH-V2008

Cvcles
0 (-,D) (-,f:f.) (o ,f:f.) (o ,f:f.) (-,f:-’.) (-,f:-’.)
1 (0,0) | (A2) | (B,8) | (A3 | (Al ]| (D8
2 (0,0) | (A2) (D,0) (A3) | (Al | (C,7)
3 (0,0) | (A2) | (Do) | (A3 | (AD | (C7)

Hinh: Tinh toan SBPT dén niat dich A

-
@ 1
Ne

Hinh: SBPT dén nit A
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Distributed Bellman-Ford Algorithm

Example
00 00 00 00
1 1 4
............ < ........... .......... R,
.2 3
2 . 00 . 00 5
. R 3
(R R,

M6&i node nhan théng tin routing dén mét dich dén tw
cac node lan

Trang thai khéi dong: Tat ca nodes trir R8 co cost dén R8
la ~. R8 dat dwong di dén chinhnola 0

DQH-V2008 TSL&MTTS C5- 31
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Exampl
R, |Inf ample
R, |Inf 00 00 00
1 1 4

o] (R )k 4 ........... .......... R,
R, |Inf "5 2 .3

. : . 5
Rs |2, Rg 2 R? 3
il . — R
R, |3, Ry :

+ M@éi T seconds (hoac khi phéat hién ra thay dbi trong bang routing cla
minh), Mméi node sé théng bao dén nhirng node lan can gia tri dwong di
dén R8

% Mai node sé tw cap nhat théng tin vé dwdng ngan nhat min(current cost,
received cost + link cost)

<+ Dat node ndo co gia tri nhd nhat 1a node ké tiép

DQH-V2008 TSL&MTTS C5- 32
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Example

L&p lai cho dén khi khdng co s thay doi
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Example

R
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Distributed Bellman-Ford
Algorithm

Van de:

1.

2.

Bao lau thi thuat toan hoi tu?

Lam sao chi’ng minh thuat toan ludn
hoi tu?

Néu co su thay doi (vi du dudng
truyén bi hu)?
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Van deé Bellman-Ford

“Hoil tu cham”
1 1 1.
OO Oma®
—_—

Gia sir link den R4 bi dut :

Time |R, R, R,
3R, |2,R, |1, R,
3R, |2,R; |3R,

& =T R4 dl:l’t

AWINIEF|IO
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Van dé Bellman-Ford

“Hoil tu cham”

1 1
R, R,

Time |R; R, R,

0 3R, 2R, LR, Rs-R, fails
1 3R, [2,R; [3.R, [4

2 3R, 14R; |3R,

3 5,R, [4R; |5R,

4 5,R, [6,R; [5R,

“Dém dén vo cuc”

DQH-V2008 TSL&MTTS C5- 37
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How are These Loops
Caus:?d?

o Nhén xét 1:
= R3’s metric tang

o Nhén Xét 2:
= R2 1ay R3 nhu la node k€ tiép dén R4

= Nhung dudng di dén R4 bao gom chinh
duong di qua R2
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Giai phap cho viéc dem den vo cung

» Dat infinity = “mot s6 hiru han” (e.g. 16).
Dung lai khi count = 16.

= Split Horizon: Vi R, c6 dudng ngan nhat
qua R,, nén no khong thong bao cap
nhat cho R,

= Split-horizon with poison reverse: R, cap
nhat vO cung cho R,

1 1
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X.25

= Dugc ITU phat trién va chuan hda tir nam
1970 nham tao mot giao thuc cho mang WAN

= X.25 dinh nghia 3 loai phan tu:

=« DTE ( Data Terminal Equipment): thiét bi dau cuodi
nhu terminal, PC

= DCE (Data-circuit terminating equipment): thiét bi
giao tjép gilra thi€t bi dau cudi (DTE) va thiét bj
chuyén mach (PSE)

= PSE IgPacket switching exchange): vai tro chuyén
mac

= PAD éPacket Assembler/Disassembler): la thiét bi
ugc ho trg thiét bi dau cudi trong viéc sur
ung X.25, thuc hién 3 chiic ndng chinh: buffer,
phan doan va ghep noi cac goi du’ lieu

= X.25 thuc hién viéc truyén dir lieu theo mode
connection-oriented

DQH-V2008 TSL&MTTS C5- 40
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Parzanal
Computer
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Virtual circuit (VC)

= Virtual circuit: mot lién két luan ly 2
chiéu nham bao dam viéc truyén thong
tin tin cay giira 2 thiét bi dau cudi

= CO thé gua nhiéu thiét bi chuyén mach

= CO thé cd nhiéu VC trén 1 dudng truyén
vat ly

= 2 loai VC: Switched VC (SVC) va
Permanent VC (PVC)

= Cho phép 4095 VC trén mot X.25
interface
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D5 rafarance model

OSI layers

Application

FPresantation

Other
sarvices
Sassion
Transport
Festwno rk FLF
|
Diata link LAFB
Physical X.21bis, EIA/TIA-232,

o

DQH-V2008
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EIATIA-448, EIA-530,
G703

X 25
Protocol
sLite
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Field length,

in bits
4 12 g Variable
GFI LI PTI Uszer data
"\-: e e —\—H\'l__.,—-—'_ —" M—'_'_‘_""\*-"'_'_‘_'_F’E
" Pac ket-lavel header User data ;
o T Packet
PLP packat [
Y Y
L& PRE frarna{
< Frame >
Y Y
X.21bis frame i Bit Stream
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DINH DANG KHUNG cun Lapp

_ Flag| Address | Control | Information | FCS| Flag

I-frame: user dara
S-frame: emity
U-frame: control data

I-frame, cac khung di liéu tr [6p mang

S-frame, ki€m soat 16i va kiém soat luong trong 16p khung

U-frame: thiét 1ap va gidi téa két noi gitia DTE va DCE

DQH-V2008 TSL&MTTS C5- 45
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DINH DANG KHUNG CUH LAPR

CH DCE
DTH DTH

| X X L

Adr. Datj}mjl\ men
L

-
_ommand Command
Adr, 00000001 Adr, 00000011
i il

Response Rezponse

Dia chi 00000001 st dung cho [énh phat t& DTE va dap Ging phat ti DCE
Dia chi 00000011 st dung cho [énh phat t DCE va dap tGng phat tt DTE
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TRUYEN DU LIEU LAPR

X

TH DCE

SABM » .

Link
s=tup - UA

frames

Data and| 531 vd nhdncdc g1 ca ldp mang (déng khung | Tand S-
control | thdnh cdc I-frames) va diing cic S-frames d& frames
transfer | Kem sodt ludng 8 lKdém sodt 18 cic I-frames

[ ink DI=C *

11-

frames

d1 scormnect

* UA

SABM: Set Asynchtonous Balanced Mode, thiét 1ap
lien két hoat dong 6 mode can bang bat dong bo
UA: Unnumbered ACK

o248 C: Disconnect, gidi tda két noi

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Packet-layer Protocol (PLP)

= Quan ly viéc gdi cac goi qua cac VCs:
= Cho phép 2 DTE c6 thé trao déi dir liéu

= Cho phep 2 DTE co thé str dung mot phan tai nguyén
clia mang tam thdi hay trong mét khoang thdi gian dai

= Khdc phuc nhitng 16i & 18p mang
= Kiém soat lubng trén mot VC

= CO 5 modes hoat dong:
= Call setup: thiét lap SVC

= Data transfer: truyén dir liéu gilta cac DTE, thuc hjén
I:()han doan/ghép-noi dir liéu, chen bit, phat hién 10i, va
iém soat luong

0 IIdIe mode: SVC dugc thiét Iap nhung chua truyén dir
ieu

= Call clearing: két thuc su trao doi dir liéu gitra 2 DTE va
két thuc SVC

= Restarting: dong bo truyén gitra mot DTE va mot DCE

DQH-V2008 TSL&MTTS C5- 48
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= PLP cé thé mang cac loai thdng tin sau:

= General Format Identifier (GFI): loai thong
tin dugc mang (control/data), loai clra sO
(window), thong tin xac nhan vé viéc nhan
thong tin.

= Logical Channel Identifier (LCI): xac dinh
VC

= Packet Type Identifier (PTI): xac dinh loai
goi (17 loai)

= User data
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Packet-layer Protocol (PLP)

Pham 1 |&p gl

[+ *
Pham +1 [dp khung Pham +1 [dp khung
- -
K25
: : networks : :
DCH DCH LTE
DTE

Nhiém vu cia |6p goi (packet layer)
Thiét 1ap, két noi, chuyén di liéu va két thic két noi gitia 2 DTE

Luu y: X.25 kiém soat ludng va kiém soat 16i tai 2 I6p la 16p khung va I6p g6i, do
do6 X.25 truyén di liéu tin cay (it 16i) nhung t6c do cham

Lép khung kiém soat luong va kiém soat 16i gitta DCE va DTE
Lép goi kiém soét 16i va ki€m soét ludng gitia 2 DTE
TSL&MTTS C5- 50
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Packet-layer Protocol (PLP)

I:I DTEE

EE— ] ) [
S &r\ > =]
OTE A N E DCE C DTEC

]

Mach do duoc tao ra gitta DTE A va cac DTE B, DTE C, DTE D

> X.25 1a mang mach do chuyén mach goi
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Packet-layer Protocol (PLP)

—2 —| DTEB

LiZH: 88

Cdo

DTE A

Dinh danh mach ao trong X.25
» LCN (Logical Channel Number) la cac dinh danh mach 4o trong X.25
dugc dung cho cac goi.

» Mot mach do dudc thiét 1ap luon c6 mot cdp LCN, LCN 1 DTE-DCE
cuc bd va LCN 2 gitta DTE-DCE dau xa

» X.25 dung cd SVC va PVC

DQH-V2008 TSL&MTTS C5- 52
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QUA TRINH TRUYEN TRONG X.25

—8 —| DTEE

) BDinh Qanh mach do trong X.25
»>Mot lién két duoc thiét 1ap gitta DTE-DCE cuc b6 va DTE-
DCE cuc b0

»Mot mach do duoc thiét [ap gita 2 DTE
> D liéu dugc chuyén gitia 2 DTE
»Mach do dugc gidi téa

>Lién két dugc diing két noi
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CAU TRUC GOI TRONG PLP

Header User data, control data or nothing
GGFI LCN PTI
4 bits 12 bats 8 bits or 10
g 7 & 5 4 3 2
- Q | D [0 |1 LCN Q | D |1t 0 LCN
LCN LCN
P(R) M P(S) 0 P(s) 0
User AR M
data
User
data

(a) Panh so 3 bits

DQH-V2008

CuuDuongThanCong.com

(b) Panh so 7 bits
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CAC LOAI GOI TRONG X.25

PLP paclets

Data packets Zontrol packets
|

RR,RNR, REJ Others

= Q | D |0 [1 LCN Q | D |1 0 LCN
LCHN LCM
PR Packet tvpe 01 Packet type 01
FR)

(a) Panh so 3 bits f .
(b) Banh so 7 bits

C4u trac cac géi RR, RNR va REJ

DQH-V2008 TSL&MTTS C5- 55
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CAC LOAI GOI TRONG X.25

& 7 4 5 4 3 2 1

- 2 I 0 1 LM

LCH

Facket tvpe 11

Additional mformation

C4u trac cac goi diéu khién khac RR, RNR va RE]
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CAC LOAI GOI TRONG X.25

DTE to DCE DCE to DTE Type

Call request Incomung call (0G0 L0
Call accepted Call connected 00011
Clear request Clear indication (00100
Clear confirm Clear confirm (00101
Interrupt Interrupt (0 L000
Interrupt confirm Interrupt confirm (001001
Eeset request Reset indication 00110
Reset confirm Reset confirm 00111
Eestart request Restart indication 111110
Restart confirm Festart confirm 111111
Eegistration request 111100

Registration conficm 111101

DQH-V2008

Mot s6 loai goi diéu khién thuong diing trong X.25

CuuDuongThanCong.com
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PQH-V2008

DTE

Call request

Call connected

Incoming call

DTE

A

Clear Indication

Data transfer

d
<«

Clear Confirmation

CuuDuongThanCong.com

Call accepted

_— T T

Clear Request

Clear Confirmation

»

https://fb.com/tailieudientucntt
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Frame Relay
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Tai sao can Frame Relay ?

= Su cai thién dang ké cliia mdi trudng
truyén do su phat trién clia cdng nghé
= Xuat hién yéu cau mot phucng thic
truyén mdai:
« 70C dO cao va re hon trong viéc noi két cac
mang LAN
= Chap nhan toc do boc phat (burst data)
= Don gian, giam diéu khién
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Pac tinh cua Frame Relay

= Khdng cung cap kiém tra 10i & 18p 2, gilp
cai thién toc do truyén

= HO trg toc do boc phat: cho phep nguai
dung co téc dd thay ddi boc phat

= Kich thuGc khung 16n nhat 9000 bytes cho
phép chua cac khung cua mang LAN
nhung tao ra do tré khac nhau gilra cac
khung nén chi thich cho truyén dir li€u
hon la tin hiéu thdi gian thuc

= Re tién hon cac mang LAN truyén thong
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Pac tinh X.25 Frame Relay
Connection LSp 2 Khong
Kiém soat lubng LGp 2 & 3
Kiém soat 10 L&p 2 & 3
Toc do C6 dinh Thay doi
Kiém soat nghén |Khdng can thiét| Can thiét

DQH-V2008
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Uu diém

= ThOi glan truyén dugc rut ngan do
khong can sUra sai l0i trén moi thiét bi
chuyén mach trung gian

= Giam tai trén cac thiét bi trung gian

= Don gian trong viéc thuc hién cac thiét
bi

» Cac thiét bi gdi “keepalive” cho phép
xac dinh cac thiét bi co con hoat dong
dung hay khong
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FRAME RELAY

Data rate

'y
Data rate 2lalet
A
3. 44Mbps
1.544Mbps
I PR O >
. 5
(a) dit Liéu toc do ¢6 dinh (b) Téc do boc phat

Co sG phat trién cia FRAME RELAY
> Chat lugng moi truong truyén dan dugc cdi thién (sgi quang)

> Nhu cau truyén di liéu toc do cao

DQH-V2008 TSL&MTTS C5- 64
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FRAME RELAY

Telex fext
VOICE Hifi
Video |;-Imue videoconference ' TV HDTV
File tansier
Fax CADCAM
Transaction

100bps 1K bps 1CKbps  100Kbpz  1Mbpz  1ChIbps  100Mbps 1Gbps 105 bps

Hinh: Téc do bit cia mot s6 dng dung

DQH-V2008 TSL&MTTS C5- 65
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LUU LUONG TRONG X.25

Cat [at DCat .
— . - PRy
Frame Frame Frame | ) o
ACK ACE ACE e nhdn gl ldp kKhung
[ ]
X X X =
Destination
Source ¥ ACE ACE - ACE
Mo nhin gl ldp gol
Frame Frame Frame
ACE ACE ACE

Xdec rhdn e ldp mang dwac gdi [én cde Fhung

Idp Lign két & [idu

Hinh Lt ludng X.25

Nhan xét: X.25 thuc hién kiém tra 16i tai I16p khung va 16p géi -> hiéu
suat truyén di liéu kém -> t6c do thap

DQH-V2008 TSL&MTTS C5- 66
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LUU LUONG TRONG FRAME RELAY

DY lign tif18p mang dde g1 1én cdc khing

ldp lign ket diY lign

[ata [ata

[ata

o=

molrce

X X X

Hinh & 3 4 Laa lidng Frame relay

o

Destination

Nhan xét: Frame relay khong thuc hién kiém tra 16i tai 16p lién két da
lieu. Viéc kiém soét 16i dugc danh cho céac 16p cao hon (I6p mang hodc

giao van)

DQH-V2008

Feature X, 25 Frame Eelay
Connection establisment At the network layer MNone
Hop-by-hop  flow  contrel | At the data link layer MNone
and error control
Ernd-to-end  flow  contreol | At the network layer MNone
and error contral
Diata rate Fixed Bursty
WMultiplexing At the network layer At the data link layer
_ongestion control Mot neceszary MNecezsary

CuuDuongThanCong.com
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“DAC PIEM CUA FRAME RELAY

> Frame relay hoat dong & toc do cao (44,376Mbps). C6 thé
thay thé cac duong T lines.

» Frame relay chi hoat dong & 16p vat ly va lién két di liéu

> Frame relay c6 thé truyén di liéu véi t6c do boc phat
(khac v6i X.25 va T lines)

> Kich thu6c khung dii liéu trong frame relay cé thé thay
doi. Do do tré gitia cac khung ciing khac nhau. Do d6
frame relay khong thich hgp véi cac loai di liéu nhay véi
tré nhu thong tin tiéng néi hay video thoi gian thuc
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HOAT PONG CUA FRAME RELAY

» Frame relay dugc dung nhu WAN (Wide Area Network)
dé noi cac mang LAN (Local Area Network))

(1 L[J1 L[ [ [
—— (| DTE =

ELX X TC
] _x_ \ Frame melay
] — Fram%
= Eridge network —
[ ]
- DTH —
[ DTE

Hinh Mang frame relay
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HOAT PONG CUA FRAME RELAY

» Frame relay hoat dong nhu mot mach do.

» DLCI (Data Link Connection Identifier) la dinh danh mach do trong frame
relay G trong I6p lién két di liéu.

> Khi mach o dugc thiét 1ap béi mang, DTE duoc cap DLCI d€ truy cap DTE

dau xa.
E
DL CI=2 DLCI=1 .
# -.1 E & -rl'.r -|_-"
X e X} -- ) i F1
C \ C
D D
g B
A | A
i : i DL CI=3
& 1 r.l' 5 ‘.ii E
X X pe-----
) P £ h
' C
D

DQH-vV2008 TSL&MTTS C5- 70
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HOAT PONG THEO KIEU MACH AO THUONG XUYEN

» Hai DTE c6 két n6i mach 4o thuong xuyén theo 2 dinh danh DLCI

> Qua trinh truyén di liéu khong phai qua giai doan thiét |ap va giai téa kénh
truyén.

» DTE A gti d liéu dén DTE B theo DLCI 122
» DTE B gti di liéu dén DTE A theo DLCI 077

DLCITT
=

DLCI=1722 |
A

. Hinh PV DLCIs

PVC: Permanent Virtual Circuit: Mach do thudng xuyén
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HOAT PONG THEO KIEU MACH AO CHUYEN MACH

> Mach do chi dugc
thiét 1ap trong qua
trinh truyén di liéu

> Trdoc khi truyén

SETUP dq liéu .p,héi thuic
o hién thiét 1ap kénh
COMNMECT truyén
[t
DATA TRAMNSEER > Sau khi truyén da

liéu phai gidi tda

kénh truyén
RELEALE

RELEASE COWPLETE

Hinh Thidt lip va il tda SVC
SVC: Switched Virtual Circuit
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DLCI REN TRONG MANG

» DLCI dugc gan cho mach do gitta cac DCE bén trong
mang

Hinh DLCIs bén trong mang
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HOAT PONG Clid RO CHUYEN MACH

> BO chuyén mach trong frame relay hoat dong theo nguyén tac bang
dinh tuyé&n. Moi go6i di liéu ngd vao sé dugc chuyén dén ngo ra tuong
Ung trén cd sé DLCI

DLCT: 124

DQH-V2008

CuuDuongThanCong.com

DLZI: 121 —»

Incoming (Jutgoing
Interface | DLICI Interface | DLICI
1 121 2 041
1 124 3 112
2 167 3 367
3 167 1 192
— DLCT: 041 —»

DLCT: 112 i

TSL&MTTS C5- 74
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CAC LOP TRONG FRAME RELAY

>
|

|

:

|

:

:

i

:

|

|

:

|

a
>

MNetwork

___________________

Prowided by

others

I """""""""" Data lmk

w

=

B

E-

T
Provided by

X, 25

Phvsical Phvsical

Provided by
frame relay

4
«

Luu v:
» frame relay chi c6 1,5 I6p so v6i X.25 c6 3 I6p

> frame relay loai bé tat cd chiic ndng cac I16p mang va mot  phan I6p
lien két di liéu

DQH-V2008 TSL&MTTS C5- 75
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LoD LIEN KET DI LIEU TRONG FRAME RELAY

/R common/respon:e BECH: Bacward explicit congestion notification
EA: Extended addres= DE: Discard eligibility
FECH: Foraard explicit congestion notification DL Data link connection identifier

Flag Address Information ECS Flag
DLCI C/R | EA | DLCI FECN | BECHN | DE | EA
Hinh Ehung frame relay

Luu v:

> L6p lién két dir liéu trong frame relay hoat dong theo nghi thiic LAPF,
dua trén co sé la nghi thdc HDLC

» LAPF: Link Access Protocol for Frame Relay

DQH-V2008 TSL&MTTS C5- 76
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Y NGHIA CAC FIELD TRONG FRAME RELAY

Luu v:

>
>
>

DQH-V2008

DLCI : dinh danh mach do, xac dinh tuyén géi di liéu dugc gii di

C/R xac dinh khung la Command hay Response

EA: Extended Address, cho biét byte hién hanh cé phdi la byte cuéi cling
cta dia chi hay khong. Néu bang 0 nghia la con 1 byte ti€p theo.

FECN: (Forwardward Explicit Congestion Notification) Pugc dat béi bo
chuyén mach dé chi ra luu lugng dang nghén theo huéng khung di liéu
dang di.

BECN (Backward Explicit Congestion Notification) Pugc dat béi bo
chuyén mach dé chi ra luu lugng dang nghén theo huéng ngugc lai véi
hudng ma khung di liéu dang di.

DE (Discard Eligibility) chi ra mdc uu tién cua khung. Khung c6 DE=1 c6
dd uu tién cao haon so v6i khung c6 DE=0. DE dugc ddt bdi tram phat hay
cac tram chuyén mach trén mang

TSL&MTTS C5- 77
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NGHEN (CONGESTION)

Luu v:

» Hién tugng nghén trong mang xay ra khi ngudi st dung gui di liéu vao
mang vGi toc do 16n hon toc do cho phép béi tai nguyén mang

> X.25 kiém soat ludng tai 2 I6p, 16p lién két dir liéu thuc hién kiém soét
Iu6ng theo cap nut-ndt, ki€m soat Iu6ng tai [6p mang thuc hién tai cap dau
cudi - dau cudi

> Frame relay khong c6 16p mang, tai I6p lién két dii liéu frame relay ciing
khong thuc hién kiém soét luong. Frame relay cho phép truyén d liéu téc
dd bdc phat

DQH-V2008 TSL&MTTS C5- 78
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NGHEN (CONGESTION)

DQH-V2008

Cirection of congestion

DTE DTE
mender KRecelver
Hinh Mguyén ly BEECH
Direction of congestion
______________ .-.
DTE DTE
mender Receiver

. Hinh Mguyén |y FECH
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CAC KHA NANG NGHEN

‘-F'_'_,.n-"'-'-'_._-—h‘_"H.\_\_\_“ _,_,-""'"-'_‘_._._‘_‘-‘-‘-\-""'-\.\_\_
FECH BECH FECH BECH
0 0 *+— 0 1
A B A B
FECH BECH FECHBECH [—M
0 0 1 0
a, Mo congestion b, Congesticnin the direction A-B
ﬁ ﬁ
FECH BECH FECH BECH
1 0 +— 1
A B A B

FECMEBECH —W
1 1

FECM BECH
0 1

¢, Congestioninthe direcion B-A d, Congesticnin both direction

DQH-V2008 TSL&MTTS C5- 80

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

GIAI THUAT THUNG RO

> Kiém soat luu lugng theo gidi thuat thang ro

—

~)

bic diém
»>Toc do nudc chdy ra co dinh
>Toc do nu6c chdy vao cé thé bi thay doi

»>Neéu lugng nioc chdy vao nhiéu hon so véi lugng nude chay ra thi thang
sé bi tran
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GIAI THUAT THUNG RO

> Kiém soat luu lugng theo gidi thuat thang ro

Output fixed rate

=)

Input variable rate

=)

Dueue

Switch
bac diém

»>Toc do di lieu ra 1a cd dinh (vi du: 1,544Mbps)
>Toc do di liéu vao c6 thé thay doi boc phat

»Bo chuyén mach st dung mot bo dém (hang dgi) dé luu di lié u trudc
khi phat
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ISDN

> ISDN: Integrated Services Digital Network, mang s6 lién két dich vu

» Muc tiéu ctia mang ISDN la cung cap cac dich vu so tich hgp cho ngudi si
dung

Telephorne network

(analog)

@/\/\J CO

Local loop . /\A/
(analog) ~_ -

Thong tin thoai trén mang dién thoai tuong tu
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ISDN

7% CO Telephone network
Local loop — (analog)
(analog) |
ey | iosem "\ o /V\/

Local loop

|_|_| (analog) S

Thong tin thoai (analog)va di liéu (digital) trén mang dién thoai tuong tu
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ISDN

- RAAVAY,

Local loop

co |

Telephone network
(analog and digital)

— Modem AVAV; co | /\/\/ m

(analog)

Local loop
|_|—I lanalog)
co
Local loop -
(digital)

Céc dich vu tuong tu va so trén mang dién thoai tuong ty va so
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ISDN

< IDN >
i /_\\//\\;" Digital [ Packet
e ‘ switched
IEOGHII lc;:'p pipes i}
analog . S
| LI Modem /\/\ / Weres Clrouit
- ] OFFICE | .
Local loop L switched
(analog) | |_| |_ T ——
L )
I [ —— P 2 "
Local loop
(digital)

Céc dich vu tuong tu va so trén mang so lién két IDN

> IDN: Integrated Digital Network, Mang di liéu s6 tich hgp
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ISDN

ISDN

IDN

2] . Faclo=t
Dioital
e switched
pipes
ooo
aoad T
s Circuit
o006 switched

subscriber loops

Hinh 5.4.6 ISDN

Mang s6 lién két dich vu ISDN

> ISDN: Integrated Services Digital Network, mang s6 lién két dich vu
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SDH, ATM

» Tai liéu tham khao
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