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PINH TUYEN CO SG RANG BUOC TRONG MPLS
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(Bai nhdn ngay 27 thdng 5 ndm 2003, hoan chinh sita chita ngay 29 thdng 8 ndm 2003)

TOM TAT: Muc dich ciia bai bdo nay la gidi thigu bai todn dinh tuyén co sd rang bugc sit
dung trong mang chuyén mach nhan da giao thitc MPLS, mé phdng va so sdnh djnh tuyén co sd
rang budc vdi dinh tuyén tuong minh & cdc truong hop yéu cdu bing thong ciia cdc ludng luu
lugng. Tix d6, cho thdy cdc wu diém va khd ndng cung cdp chdt lugng dich vu ciia dinh tuyén co sd
rang buéc va chuyén mgch nhan da giao thiic.

1. Mé ddu

Chuyé&n mach nhdn da giao thic MPLS (Multi Protocol Label Switching) dugc IETF dé xudt vao
Khodng nim 1997 xuat phét tir chuyé&n mach IP nhanh va chuyén mach thé cia cdc cong ty Vién
théng nhv Ipsilon, IBM, Cisco...véi muc dich tich hdp chuyén ti€p chuyén mach nhin 16p tuyén dix
lidu v6i dinh tuy&n 16p mang d& chuyén mach cdc g6i qua router chuyén mach nhan LSR (Label
Switching Router) theo cdc dudng din chuyén mach nhan LSP (Label Switching Path) hay cdc “dudng
him”. MPLS ra ddi nhiim d4p Wng yéu ciu vé qudn 1y va s dung luu Ivgng, tdi nguyén mot cich
hiéu qua dé cung cAp chit lugng dich vu, dd tin cdy va t&c dd cho nhu cdu ngdy cang ting cia ngudi
stt dung.

Trong viéc dinh tuy&n 16p mang thdng thudng, cdc router khi nhin mot géi thi né ti€n hanh phin
tich header ctia géi ndy va ti€n hanh tra bing dinh tuyé&n thich hgp nhat dé dua ra mot quyét dinh doc

1ap cho ching tiép theo ciia g6i nhu th& nao (thuc hién mdt gidi thuit dinh tuy&n tuong d6i phic tap
va mit mdt khodng thdi gian ddng kE).

LER ngd vao Céc LSR trung tAim
L4y thong tin 16p 3 L4y thong tin 16p 3 L4y théng tin 16p 3
Chuyén tiép géi Chuyén ti€p gbi Chuyén tiép gbi
3 b A
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S | Lo gy
Chuyén ti€p IP
LER ngd vao
Lay théng tin 16p 3 Céc LSR trung tim
An dinh géi t6i FEC Chuyén ti€p st dung Chuyén ti€p sif dung
Chuyén ti€p géi nhan nhin
Y Y ¥
Gé6i
Chuyén ti€p MPLS

Hinh 1 Chuyén ti€p IP va chuyén ti€p MPLS

Trong chuyén ti€p MPLS, viéc &n dinh géi d&n cdc 16p chuyén ti€p twong dwong FEC (Forwarding
Equivalence Classes) chi dugc ti€n hanh mot 1an khi géi di vao mang & router nhdn bién LER (Label
Edge Router). FEC md hod mdt gid tri c6 kich thudc ngdn, cd dinh goi 12 nhdn va ddn nhin vao géi.
Viy, khi géi dugc chuyén vao trong cdc LSR trung tim & cdc ching ti€p theo thi nhin dugc s dung
nhu mot chi s6 xdc dinh trong bdng chang ti€p theo dé chuyén ti€p.

Tir d6, ta thi'y MPLS ¢6 mét s& vu di€m nhu: Linh hoat, don gidn va co gidn cao; t8c d9 va it tré;
it bi jitter; kinh t&; thudn tién cho k¥ thuit luu lugng va cung cip QoS.

Trong MPLS, cdc dudng cho mdt dudng tudng minh c6 thé dugc thuc hién theo hai cdch, d6 1a
didu khién din dudng (control-driven) con goi 1a LSP tirng ching (hop-by-hop) hodc si dung dudng

Trang 58



TAP CHi PHAT TRIEN KB-CN, TAP 7, 50 8/2004

din tudng minh ER-LSP (Explicitly Routed LSP). Khi thi€t 1dp LSP tirng ching, mbi LSP xdc dinh
giao ti€p dudng ti€p theo dva trén cd s& dif liéu dd hinh dudng ddn 16p 3 va gdi théng diép Label
Request dén ching ti&p theo. Khi thi€t 1ap mdt ER-LSP thi LSP dudc xdc dinh trong théng diép thiét
1ap cla n6 va thong tin dudng din ndy dugc mang theo cdc node ma thong diép thi€t 1ap di qua. Tat
cd cdc node theo ER-LSP sé& cho phép xdc dinh dudng din va gbi thong diép Label Request dén giao
ti€p da chi dinh ti€p theo. Nhu viy, ER-LSP cé thé dugc xdc dinh va diéu khién bdi cdc di€u hanh
vién hoic cdc nha quin Iy mang.

~ Mbt ky thuat méi dude dé xuit d€ 4p dung dinh tuy&n tudng minh 13 dinh tuy&n cd sd ring budc
st dung giao thifc phan bd nhan CR-LDP (Constraint based Routing Label Distribution Protocol). Binh
tuy&n cd s rang budc 12 mdt cd ch& duge sit dung d€ thod mén cdc yéu ciu k§ thuit lvu lugng cho
mang MPLS. N6i dung cd ban clia n6 12 md rong LDP d€ h3 trd cho dinh tuy&n cd s rang budc cdc
dudng din chuyén mach nhin da giao thic bing viéc dinh nghia cic cd ché€ va cdc TLV (type-length-
values) b8 sung dé€ hd trg CR-LSP hay d€ st dung cdc giao thic dang tdn tai d€ hd trd dinh tuyén cd
sd rang budc.

Pinh tuy&n cd s3 rang budc c6 thé thi&t 1ap mot hoat ddng ti¥ ddu d&n cudi, d6 12 tir ngd vao ciia
CR-LSP d&n ngd ra clia CR-LSP vdi muc dich du tri¥ t3i nguyén st dung LDP. Uu diém cia CR-LDP
nhu trong [6] da trinh bay: Khd ning cung cip cdc dich vu tich hdp; dé dang thay ddi, cip nhit; thuin
tién cho cic dich vu & cdc mién khac nhau va linh hoat.

Bii todn dudng din chuyén mach nhin dinh tuyé&n cd s& rang budc qua dic trung LDP dudc dinh
nghia cho muc dich sau:

- Thod min cic yéu cdu vin tt trong [10] d€ ti€n hanh k§ thuat luu lugng va cung cip viéce

thi€t 1ap vitng chdc dé thuc hién dinh tuy&n co sd rang budc.

- XAy dung trén tinh ning dic biét dd c6 ma thod min cdc yéu cdu moi lic né€u cé thé trong

8.

- Giff cho viéc gidi quy&t vin dé don gidn .

IL. Gidi phdp thuc hién
1. Khdi niém vé dinh tuyé&n cd sé rang budc
CR-LDP dudc xdy dung

o s . LABEL REQUEST (B.C) ‘ LABEL REQUEST (C)
trén giao thifc LDP dang ton s s ——-

tai va cung cip viéc thiét 1ap | g g
ER-LSP v6i tuy chon dif tri¥ ==

tdi nguyén theo cdc théng LSRA LaR B g u——— R
diép va diéu khién trang théi L B e e SR o Egress
ciing. Giao thic LDP dugc Hinh 2. Thiét 1ap CR - LSP

md rong dé€ két hgp théng tin dudng tudng minh, cdc tham s§ wu lugng cho viéc dif trif tai nguyén va
cdc tuy chon cén thi€t cho ER-LSP tin ciy va dan héi. Mot dudng tudng minh dugc thé hién trong
thong diép Label Request 1a mot danh sdch cdc node hodc mét nhém cdc node theo dudng cd s& ring
budc. Néu dudng din dugc yéu cdu c6 thé thod mén cdc tai nguyén duge yéu cdu thi dong xudng (noi
nhin thong diép Label Request) g&i vé théng diép Label Mapping.
2. Cdc tham s6 ciia CR-LSP
a. Téc dp dinh (Peak Rate):

La t8c do 16n nhdt ciia luu lugng gdi cho CR-LSP. N&u phén bé tai nguyén trong mién MPLS tuy
thudc vao gid tri tdc do dinh thi né s& bude c6 hidu lyc & ngd vao mién MPLS.
b. Téc do thita nhdn (Committed Rate):

LA t6c d6 mi mién MPLS thira nhin dé s&n sing cho mét CR-LSP.
c. Kich thudc cum vugt (Excess Burst Size):

Do pham vi luu lugng duge gdi trén dudng din vudt qua téc d6 dit lidu thira nhin.
d. Toc d dinh “gdo” thé (Peak Rate Token Bucket):
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T6c do dinh clia mdt CR-LSP dugc x4c dinh trong cdc thanh phin clia “gdo” thé P véi toc do thé
PDR (Peak Data Rate) va kich thudc “g4o0” thé 16n nhi't PBS (Peak Burst Size).

“Gdo” thé P diu tién dugc 1am ddy (& thdi di€ém 0), nghia 13 s& thé Tp(0)=PBS. Sau dé, s& thé Tp
gidm di nhé hon PBS theo PDR 1in trong mot gidy. Khi géi c6 kich thuéc B bytes dwa dén & thdi gian
t thi

- N&u Tp(t)-B>=0 thi géi 12 khong vudt qui tSc do dinh va Tp dugc gidm bdi B hudng dén gid

tri nhd nhat 12 0, con khong thi g6i 1a vugt qud tc do dinh va Tp khdng bi gidm.

Theo dinh nghia trén, gid tri ban ddu duong clia PDR hay PBS ngu ¥ ring céc géi 1a chua vugt
qua tdc dd dinh.

e. Téc dj dit ligu thita nhdn “gdo” thé (Committed Data Rate Token Bucket):

Téc dd thira nhin ciia CR-LSP dudc x4c dinh trong cdc thanh phin ciia “gd0” thé C véi mdt t6c
d6 dir lidu thita nhin CDR (Committed Data Rate). Su m& rdng biing viéc xem xét vugt tic cia tdc dd
thira nhin cé thé dudc do trong cdc thinh phin clia mdt “gdo” thé E khéc hoat dong & t6c do CDR.
Kich thuéc 16n nhit clia “gdo” thé C 1a kich thudc cum thira nhan CBS (Committed Burst Size) va
kich thudc 16n nhdt clia “gdo” thé E 12 kich thudc cum vugt EBS (Excess Burst Size).

Céc “géo” thé C va E thoat tién dudc 1am ddy (tai thdi diém 0), nghia 12 s6 thé Tc(0)=CBS va s
thé Te(0)=EBS. Sau d6, s6 thé Tc va Te dudc cip nhat CDR 1an trong mét gidy nhu sau:

- N&u Te<CBS thi Tc dudc ting bdi 1.

- NE&u Te<EBS thi Te dugc ting bdi 1.

- Con khong thi Tc va Te khéng ting.

Khi mot g6i kich thudc B dua dén 3 thdi diém ¢ thi:

- Né&u Te(t)-B>0 thi g6i khdng vugt toc do thira nhin va Tc dugc gidm bdi B dén gi4 tri t8i thiéu

1a 0.

- N&u Te(t)-B>0 thi géi vugt téc do thira nhin va nhung khong vugt EBS va Te dugc gidm bdi

B dén gi4 tri t6i thiu 12 0, cdn khdng.

- G6i vugt c t8c db thira nhin 14n EBS va ci Tc 14n Te déu khong gidm.

f. Trong lugng (weight):

Trong lugng x4c dinh cdc CR-LSP lién quan dén viéc chia xé khd ning bing thong vugt qué toc
d6 thira nhan cia né. Pinh nghia nay 13 khdc vdi dinh nghia vé hang dgi céng bing trong lugng.
3. Quyén vu tién chi€m trudc:

CR-LDP chuyén céc tai nguyén dudc yéu cdu bing dudng din trén mdi ching cia mit dudng.
N&u dudng v6i cdc tai nguyén thod man 12 khong dugc tim thiy thi cdc dudng din dang tdn tai c6 thé
dudc téi dinh tuy&n d€ tdi phin b8 cdc tai nguyén cho dudng din méi. Pdy 1a qud trinh chi€m dudng
din. Viéc thiét 1ap va kiém so4t cdc dd wu tién dudc st dung dé sdp x&p cdc dudng din dang tdn tai
(kiém sot dd wu tién) va mot dudng ddn mdi (thi€t 1ap d wu tién) dugc xdc dinh n&u dudng din mdi
¢6 thé chi€m dudng din dang ton tai.

Cc thudc tinh thi€t 14p dd vu tién ciia mdt dudng din méi va kiém sodt d6 wu tién cia dudng din
dang tdn tai dugc sit dung d€ x4c dinh cdc do wu tién. Thit 14p dudng din c6 dd vu tién cao hon c6
thé chi€m dudng din c6é d6 vu tién thap hon trong trudng hgp tai nguyén khong sin cé.

Su chi dinh thi€t 14p va kiém sodt d§ wu tién 12 mot trong nhitng khia canh cﬁa chinh sdch Iuu
lugng.

Viéc thi&t 14p va kiém so4t d6 wu tién trong pham vi cdc gid tri t¥ 0 d€n 7. Gid tri 0 dugc thi€t 1ap
cho dudng din quan trong nhit. N6 duge xem 12 c6 d wu tién cao nhdt va gid tri 7 dudc thi€t 13p cho
dudng din c6 dd wu tién thdp nhat. Gid tri mic dinh dugc khuyén cdo 12 4 [7).

I11. K&t qud md phéng
1. Gigdi thiéu:

Viéc md phdng dugc ti€n hinh trén trinh md phdng mang Network Simulator version 2 (NS2)
clia du 4n VINT trén hé diéu hanh Unix, v6i cdc vu diém sau:
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- Thai gian thuc.

- Taplénh dé hiéu.

- Dudc st dung rong rii trén th€ gidi.

Khi mot géi dua vao node MPLS, déu tién,
node ndy sé xem xét 1a géi da dan nhin (d8i véi
node trung tim) hay chwa ddn nhan (ddi véi node
bién). Va qua d6, thuc hién viéc phéin 16p dé gdi
né d&n chuyén ti€p 16p 3 hay chuyén mach 16p
2.

2. Trudng hgp 1: Dinh tuyén tudng minh va
dinh tuyé&n cd sd rang bujc

Mb hinh mang dudc xdy dung nhu hinh 4,
vdi cdc node c6 thé dudc xem nhu céc router IP,
cdc LSRI t8i LSR9 hd tr¢g MPLS. Tét cd cédc
tuy&n 12 song cong 6 thdi gian & 10ms. Cdc
tuy&n gita cdc node va céc LSR theo ki€u DropTail va céc tuyén gilta cdc LSR sit dung hang ddi cd
sd 16p CBQ (Classical Based Queuing) dé hd trg nhiéu 16p dich vu khdc nhau.

Ba ngudn luu lugng src0, srcl, src2 dudc tao va gdn véi node0, ing vdi 3 ngudn nay, ta c6 3 dich
luu lugng sinkO sink1, sink2 dugc gin véi nodel0. M3Bi ngudn c6 bing théng 700kbps. Trong trudng
hop dinh tuy&n co s& rang budc, ta dit d§ wu ti€n va kiém sodt do uu tién 12 7 va 3, kich thudc b dém
400bytes va kich thudc g6i 1a 200bytes.

s 72 Cspe—H
1 1M 1M M 2M

CLsRD———CLsRDO——CLsRD LR~ Lo

Hinh 3 Kié&n triic node MPLS trong NS2

3 IM
o Hinh 4 M6 hinh mang @
K&t qud: Pinh tuyén tudng minh Pinh tuyén cd sd rang buge
Céc dudng tudng minh | ER-LSPI: 1-3-5-7-9 CR-LSP1: 1-3-5-7-9
ER-LSP2: 1-2-4-6-8-9 CR-LSP2: 1-2-4-6-8-9
ER-LSP3: 1-3-4-6-5-7-8-9 CR-LSP3: 1-3-4-6-5-7-8-9
sink0: 1232 sink0: 1272
S& géi nhin dude sink1: 1135 sinkl: 1179
sink2: 1029 sink2: 1072
ER-LSP1

Hinh 5 Céc géi dugc gdi theo LSP1, LSP2, LSP3
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Nhdn xét: Sau khi gdi cdc thong diép Label Requet ti node0 va trd v& Label Mapping tit node10
thi cdc dudng din tudng minh dugc thi€t 1ip. Pinh tuyé&n tudng minh dugc thuc hién mdt cich nhanh
chéng nhung s6 géi nhin dudc it hon so vdi dinh tuy&n cd s8 ring bude, ddng thdi, dinh tuyén cd sd
ring budc dat dugc bing thdng t6i da nhanh hon so v4i dinh tuyén tudng minh.

Djnh tuyén tudng minh Dinh tuyén cod s& rang bujc
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ORI 1 PR SO M | .
| e e
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2 | & : | :
£ 04b----fo- - d b £04 & A fleeeee
Ll LU |
o k) SRR SRE i 2 0.3f--t--- ‘ -------------------------------------------------
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i o
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ahalle gt g o g i amandl Bu s i B
0757 -0 1 15 2 25 3 as . T 1 15 2 25 3 35
Time (s) Time (s)

Hinh 6 Gizn d3 thdi gian tai céc dich Ivu luong

3. Trudng h¢p 2: Pinh tuyén tudng minh va dinh tuyé&n cd sé rang bugc véi bing théng yéu ciu
vugt qua biing thong sin c6 ciia tuyén
Mb hinh mang giéng nhy trong trudng hgp 1. Tuy nhién, s8 ngudn luu lugng bay gid 12 4 (src0,
srcl, src2, src3) bing théng mdi ngudn 700kbps gin vdi node 0 va tuong \ng v6i 4 dich luu lugng
(sinkO, sink1, sink2, sink3) gin vdi node 10. Trong trudng hgp dinh tuyén cd s8 ring budc, ta thiét 1ap
dd wu tién va ki€m sodt do wu tién 1a 7, 3 véi kich thu6c bd dém 400bytes va kich thudc mdi géi 1a
200bytes.

K&t qua: Pinh tuyén tudng minh Dinh tuyén cd s§ rang budc
ER-LSPI1: 1-3-5-7-9 CR-LSP1: 1-3-5-7-9
Cédc dudng tudng | ER-LSP2: 1-2-4-6-8-9 CR-LSP2: 1-2-4-6-8-9
minh ER-LSP3: 1-3-4-6-5-7-8-9 CR-LSP3: 1-3-4-6-5-7-8-9
ER-LSP4: 1-2-4-3-5-6-8-7-9 CR-LSP3: Khdng cé dudng din
sink0: 1127 sink(: 1270
S& géi nhan dudc | sinkl: 614 sinkl: 1179
sink2: 1020 sink2: 1072
sink4: 507 sink4: 0
= Binh iulyén tu(’r'ng minft véi biilng th&:llg véu tI:du 1én ig'“h myé’ln cd s&l rang bl;l@l: vaiibing tlrﬁng yéllu cdu lén
¢ 4 ) ] ] —— sink0 ! ! : : : —— sink0
i ikl Il e ey
ool - LAy ‘\ [rg ----- el
L e ke drsmianas besamanes Braeszes {benec ’g“i e
§o4 l} : ....... 4 an LI L ! i {j ERR
§n,a-- il ---------- - 2 03- r'r -------------------------------- Boeennas popoeeees
Fii ) F A T £ 0.2}- l[ ...........................................
01 i.l ----------------------------------------------- . 0kt | ------------------------------------------------- 4
Ll oy & H : : : il 3 J : ; i : g
TOEE 0 1 15 2 25 3 a5 0 05 1 15 2 25 3 as

Time (s] Time
1finh 7 Gian d6 thdi gian tai céc dich Ivu lugng
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Nhén xét: Trong trudng hop nay, d6i véi dinh tuy&n tudng minh thi cdc dudng dan van dudc thiét
1ip, con dinh tuyé&n cd s& rang budc thi chi thi&t 1ap dugc 3 dudng din, dudng din thi tr khong tim
thdy dugc vi khong thod man bﬁng théng yéu cau. Tuy nhién, nhitng dudng din dd dugc van chuyén
luu lwgng ddm bdo nhitng ycu ciu dé ra, con d8i vdi dinh tuy&n tudng minh thi x3y ra sy tranh chip
va khong dim bdo dugc yéu cdu ciia ngudi sif dung.

4. Trudng hgp 3: Pinh tuyén cd sé rang budc quyén vu tién chi€ém

Mb hinh mang giéng nhu trong trudag hgp 1, cdc tuyeesb giira cic LSR sit dung hang dgi CBQ dé
cho thiy sy tranh chdp tai nguyén gilfa cdc ngudn luu lugng gira cdc 1dp dich vy khédc nhau. C6 4 dich
vu dudc sif dung trong trudng hgp nay (cho 4 ngudn luu lugng gin véi node 0) 1a:

SBT: Luu lugng nd lyc t6t nha't (Simple Best Efforce Traffic), kich thuée géi 200bytes, burst time
200ms, idle time 800ms va bing thdng yéu cdu 650kbps.

HBT: Luu lugng nd luc t8t nhit c6 do wu tién cao (Hight priori[y Best Efforce Trafic), kich thudc
g6i 200bytes, burst time 500ms, idle time 500ms va bing thong yéu cau 650kbps.

RT1: Luu lugng thdi gian thuc (Real time Traffic), dudc thi€t 1ap nhv lvu lugng c6 tdc do bit
khéng ddi CBR, kich thudc gbi 200bytes va bing thong yéu cdu 750kbps.

RT2: Luu lugng thdi gian thuc (Real time Traffic), dudce thi€t 1ap nhu lvu lugng c6 tdc do bit
khong d8i CBR, kich thudc géi 200bytes va bing thong yéu ciu 850kbps.

Tudng ng, ta c6 4 dich lwu lugng (SBTsink, HBTsink, RT1sink, RT2sink).

Trong trudng hgp nay, ta thi€t 1ap dinh tuyén tudng minh cho lvu luvgng SBT va HBT, cdn doi véi
luu lugng RT1, ta thiét 14p do wu tién va kiém so4t do wu tién 12 7 va 4, d6i vdi RT2, ta thiét 1ap vdi
dd wu tién va giit o wu tién cao hon 1a 3 va 2. C4 RTI 14n RT2 déu yéu ciu kich thudc bd dém
400bytes, kich thuéc géi 200bytes. Cac ngudn lwu Iugng SBT, HBT va RT1 khéi ddu & thdi gian t=1s,
con RT2 thi mudn hon (t=11s) va k&t thic sém hon (t=30s) dé thay dudc sy tranh chép tai nguyén.

CR véi quyén uu tién chiém truéc yéu cdu BW cao

o8 T T T T
K&t qua CR véi quyén vu tién chi€m trude | . ' "
ER-LSP1: 1-3-5-7-9
Cic dudng | ER-LSP2: 1-2-4-6-8-9 T
twdng minh CR-LSP3: 1-3-4-6-5-7-8-9 gos
CR-LSP3: 1-3-4-6-5-7-8-9 %
SBTsink: 10494 § ;.
S& géinhdn | HBTsink: 15843 L e st AU SRS | s an s | ey
dugc RT1sink: 16068 % L W e O NN oo~ B VORI | O
RT2sink: 9352 Fu oo rhe o e

A e e = sl g VRS el | 1
: : : — sinkd | ) ey

[=]
-

o
O

0 5 6. 15, 20 o5 - 80 % = #0 45
Time (s)

Hinh 8 Gidn dd thdi gian tai cdc dich luvu lugng

Nhédn xét: Trong trudng hdp nay, ta thdy dudc sy uvu tién cia dich vu RT2 cao hon nén da chi€m
bing thong ciia cdc dich vu khdc. Riéng d6i véi HBT, RT2 khong chi€m bing théng cla né vi thyc sy
khéng c6 sy tranh chdp bang thong gifa hai dudng cla hai lvu lugng nay. Nhu vdy, cdc dich vu c6 do
\u tién cao (thudng 12 cdc dich vu thdi gian thuc) ludn duge ddm bdo cdc yéu cdu clia minh, ddm bdo
chét lugng dich vu d&i véi khdch hang.

5. K&t ludn:
»  Chuyén mach nhin da giao thic cho thdy dugc uu th€ vé k¥ thuit luu lugng ciia né qua
dinh tuy&n cd s& ring budc véi muc dich cung cdp chit lugng dich vy, thudn tién ngin ngira
nghén (trong trudng hop 2, dinh tuy€n cd s§ rang budc) ngay it dau vao.
»  Kha ning co gidn, linh hoat, qudn Iy va diéu hanh cao (c6 thé vira 4p dung dinh tuyé&n
tudng minh 14n dinh tuyé&n co sd rang budc).
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b g Gi4 thanh thdp (LSR trung tdm chi thyc hién viéc chuyén ti€p dya trén hoat ddng tra cifu

nhan).

»  Chuyén ti€p nhanh va don gidn, tif 6 ning cao t&c d truyén géi qua mang, gidm tr& va

jitter.

» Khd ning khdi phuc va bdo vé dudng din (sé& dugc xét trong bai bio sau).

Trong thdi diém hién nay, t6c d truy cdp va chit lugng dich vy Internet cia Viét Nam 13 qué
thdp, khdng ddp ng dugc nhu cdu clia ngudi si dung. Vi vy, v6i cdc vu di€ém ndi trdi cia MPLS,

viéc Wng dung trong mang vién théng hién dai ciing nhy trong mang vién théng ciia nudc nha dé 1a
diéu tat yé&u.

CONSTRAINT-BASED ROUTING IN MPLS

Pham Hong Lien, Nguyen Duy Nhat Vien

ABSTRACT: This article introduce Constraint-Based Routing (CR) in MPLS, simulation and
compare CR with Explicitly Routing about scenarios of bandwidth required of traffic flows. Since then;
shown that the advantages and capabilities of providing QoS Constraint-Based Routing and MPLS.
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