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MO PAU
1. Ly do chpn dé tai :

Trong nhing rim gan day, mang vién théng phéat tén mot
cach mnh s, Xu huéng phét trén 1 tién toi hoi tu vé mang va dch
vy, hién nay NGN la mc tiéu céi cing ma it ca cAc nha cungap
dich w déu mong mdn dat duoc. Cong ngh chuyén mach nhan
MPLS radoi trong i canh nay, khéng ning mang di cac bi ich
thiét thuc ma condanh du mot budc phéat trén méi cia mang
Internet todc xu thé tich hyp cong ngh théng tin va \én thdng
trong thyi ky mai.

Céng nglé MPLS dangduoc sr dung hiu hét trong mang 16i
IP cia cac nha cungip dich w vién théng hén nay. Nhrng van dé
dat ra la lam té nao trén khaiduoc da laai hinh dch w trén 1
tang chung duy ndt dé cé thé dam bao tinh linh hat va khi nang
daping cac cdng nghtuong lai Wi chi phi thip nhit. Bén anh d6
dé dam bao an toan mng ludi va chit lugng dch wi cho khach hang,
van dé bao vé khoi phuc tuyén trén mang truyén tai IP/MPLS dn
duoc quan tam & muc tiéu thét 1ap sin cacduong bio vé va céc o
ché dua ra plai dam bao i vu kha nang chuyn mach hru luong Wi
thoi gian nt nhét co tré.

Hién nay, céng ty VTN laion vi quan ly mang IP/MPLS 6&n
nht tai Viét Nam bao m c duong tmc lién inh chodén céac
VNPT tinh, thanh pé. Sau khi xay dng mang IP/MPLS nat phéing
2 (viét tit VN2), tap doan VNPT d kién tich hyp toan 16 cac mng
va dch wi caa cac cong ty et khac gm VDC, VNP, VMS, VTI |én
mang nay. Dodd mang VN2 & dong vai trd ac ky quan tong réu
dinh hrong dugc duyst va tién trinh tich kyp mang hoan it.
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Xuat phat tr tinh dp thiét trén, tac gi chon huéng nghién 6u
viéc trién khai cac lai hinh dch w tir Iy thuyét d&én thuc & trén
mang VN2, & tir d6 dé xuat 4p ding md hinh Bo vé khéi phic
nhim dap tng khi nang an toan cho amg hréi va dam bao chit
luvong dich wi.

2. Muc dich cia dé tai :

Nghién @u cac K thuat trién khaida dch w trén mang
IP/MPLS.

Nghién @iu cac mé hinhdo & khoi phic tuyén.

Nghién @ viéc trién khaida dch w trén ming VN2 aia
cbng ty VTN.

Nghién dru dé xut, thir nghém va trén khai @ ché bao v
khoi phuc trén mng VN2 khu wrc ba Nang.

3. Péi twong va pham vi nghién aru :

Céac giao tlic va © ché trién khai dch wi VPN va
Multicast trén b ting mang IP/MPLS.

Cac md hinh &0 vé khdi phuc dua vao K thuat chuyén
mach nhan MPLS.

Cau hinh céac ciing loai thiét bi va viéc trién khaida dich
vu trén mang VN2.

Céac kh nang gay nmat luu luong anh hrong chit luong
dich w do mit két ndi hoac hong thiét bi trén ming VN2
khu wc Pa Ning dé dé xuit va ing ding @ ché bao vé
khéi phuc cho phu bp.



4. Pheong phap nghién @u :

Nghién au ly thuyét két hop véi thuc # trién khaida dch
vu trén mang VN2.

banh gia, phan tich cac mé hinkobvé khoi phuc tuyén
trong mén MPLS.

Nghién &u ciu hinh céc thit bi trong ming VN2 dé dé
Xuat vaing ding ky thuat bao vé khéi phuc.

Do kiém két qua dat dugc théng qua it loai hinh dch w
hién co6 trén mng VN2 sau khi ap uhg ky thuit bao vé
khoi phuc.

5. Y nghia khoa hoc va thuc tién cia dé tai :

Hién nay nhtu hang &n xuit thiét bi vién thong khong
ngirng #p trung nghiéneu cac K thuat dé cai tién cac tinh
nang aia cong ngh MPLS nhr hé tro LSP cho fu luong

multicast, dinh tuyn multicast théng quaich w VPRN

V.V.V. VAn dé khdngdon gian chi dirng i & viéc trién khai

ma con éi uu duoc tai nguyén & thdng, dodo viéc nghién
cliu cac giao thc, ky thuat cung dp dich w trén mng

IP/MPLS #t dugc quan tam.

Song song & viéc xay drng mang IP/MPLS, nha cungip

dich w phai c6 cac gii phapdé dam bao an toan cho amg

lusi va cam Kt dich w cia khach hang. D@6 van dé

nghién @¢u cac md hinh 4o vé khéi phuc dé tng ding cho
mdi md hinh mang khac nhauimg fat can thiét.

6. Két cAu cia luan vian :
Luan vin c6 du trac ¢m 4 chrong:



6

Chuong 1 — K thuat chuyén mach nhan MPLS vaccché
bao vé khéi phuc.

Chuong 2 — Céac % thuat trién khai dch w trén rén
IP/MPLS.

Chuong 3 — Trén khaida dch w trén mang VN2 aia céng
ty VTN.

Chuong 4 —Pé xuat, thir nghiém va trén khai @ ché bao
vé khoi phuc trén mng VN2 khu wic Pa Nang.
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CHUONG 1

KY THUAT CHUY EN MACH NHAN MPLS
VA CO CHE BAO VE KHOI PH UC
1.1. Giéi thiéu chwong
Chuong nay trinh baydng quan cac khai &in co ban v ky
thuat chuyén mach nhan MPLS vaap trung nghiéneu cac md hinh,
giai phap o vé khéi phic tuyén nhim nang caald 6n dinh, i tu
khi c6 sr ¢b trén mang IP/MPLS.
1.2. Téng quan V& MPLS
1.2.1.Gidi thiéu ki thudt chuyén mach nhan MPLS
1.2.2.MPLS va m6 hinh tham cléu OSI
1.2.3.CA4c khai ném oo bdn trong MPLS
1.2.4.Mdt phing diéu khién va mit phing di liéu
1.3. Ky thuat lwu lwgng trong MPLS
1.3.1.Ky thudt leeu lweng la gi
K thuat luu luong la qua trinkfiéu khién cach tiic cac lwng
luu lugng di qua ming sao chodi wu hoa véc s dung tai nguyén va
hiéu ning aia mang.
1.3.2.Trung ké lweu lwong trong MPLS
1.3.2.1.Khai niém
Trung K luu luong trong MPLS 1a @t tap hop céacdac tinh @a
ludng di liéu trong mng nhr tbc d6 cuc dai, tbc d6 trung binh va
kich thudc cum.
1.3.2.2.Cac hait dgng @ ban aia trung I luu leong
1.3.2.3.C4c thwc tinh aia trung I leu long
1.3.3.C4c phrong phapdinh tuyén lwu lwgng trong MPLS
1.3.3.1.Yéu @u ddi vdi cac thuit toandinh tuyén
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Yéu ciu cho véc phat trén cac that toandinh tuyén cao ép la
phai dam bao nhiéu yéu éu LSP chaodinh tuyén dong trong MPLS.
Trong khi do, thiufit toandinh tuyén cia giao thirc IP dam bao giai
phéap 6i uu tai thoi diém hién tai nhung khéngdam bao vé kha nang
tac ngten trong trong lai, do dé 4t nhiéu yéu éu LSP trongitong
lai khdng tté dugc dam bao. Nha gan tri mang throng tinh toan gii
phap 6i uu cho in dé trén va du hinh tnh trén router ciy MPLS.
Nhung giai phap nay khéong Bu qua véi cac mang Ién véi mé hinh
dinh tuyén dong. Giao tfirc dinh tuyén nang cao yéuaa phii c6 giao
thirc quang ba ndi dé quang ba khdng chthéng tin ¥ metric, $
hop,dd tré .v.v.v. ma con baodgn cac théng tin &tai nguyén ¢ trir
cua mang.

1.3.3.2.Pjnh tuyn dya trén chit luong dich w QoS
1.3.3.3Pjnh tuyn dra trén keu leong
1.4. Bao V& va khdi phuc tuyén trong MPLS

Néu mot s ¢d xay ra tai mot noi naodo trong mang, luwng dr
liéu s chuyén tir noi ¢6 sr ¢b trong ming sang rt vi tri khac. Ba
rang bwc chinhdéi véi viéc nay la thi gian khéi plic, dam bao i
wu mang va tinhon dinh aia luwong dr liéu.

Dé khodi phuc thanh cong khidy ra sr ¢d, mang én phai c6 cac
kha nang sau. Twdc tién mang phi cé kha nang phat hén 16i. Thi
hai, nat trong nng phéat hén 16i phai thdng b&o s ¢6 dén mot nat
naoddé trong mang. Nut naodugc thdng bdo con futhuoc vao mod
hinh khoi plic dugc tng duing. Thr ba, mang phii tinh toan i
duong di tai nat dugc théng bao. Va thtu 1a ludbng dr liéu phai
duoc chuyn quaduong moi duoc tinh hi thay viduong di da bi hu.

Khi mang c6 & ¢b va dugc khéi phic & xay ra hién tuong
ludng dr liéu bi giandoan. Sr giandoan nayduoc gay ra Bi thoi
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gian phat Hin 13i, thoi gian théng baodi cho nut én thiét, thoi gian
tinh duong khéi phuc.
1.4.1.Phét hién 14i
1.4.2.Céc thuit ngi si dung trong bio vé khoi phuc tuyén
1.4.3.Phan lagi cac @ ché bdo v va khéi phuc
1.4.3.1.Sra chra toan ac va $ra chira cuc by
Stra chira toan ac 1a ko vé khi c6 sr ¢ ¢ bat ky vi tri nao trén
tuyén lam vic. Piém sira chira POR tlvong cach xa wtri 16i va cén
duoc théng béo #ng tin héu FIS. Vic khdi phic tuyén 1a end-to-
end, trongio duong lam véc va ko & tach bi nhau hoan toan.

@ Pwong l1am viéc

Bwong lam viéc

PSL

2<]

Pwong khdi phuc Puwdng khéi phuc

@ Pwong khéi phuc

Hinh 1.8 &a chra toan a«c
Sira chira aic bo ciing nham bao vé khi c6 sr ¢d két ndi hoac
nat nhrng khéi pluc nhanh bin do véc sra chira dugc thuc hién auc
bo tai thiét bi phat hén sr ¢d. NGt raim ké truc tiép trudc Vi tri 15 s
déng vai tro la PSL ki tao viéc khoi phuc.
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PSL Nut dwoc bao vé PML

@ Duong lam viée Duong lam viéc

A 4

.
>

Duong khoi phuc Duong khoi phuc

(2%
Hinh 1.10 K?iphc nut a.c by
1.4.3.2T&i dinh tuyn va chuyn much hio v
Tai dinh tuyén bao & la cké do ma khi phat Hin duoc 16i xay ra
nho vao FIS, POR &tim duong noi nho vao cac giao tic dinh
tuyén. Sau khi timdugc duongdi, PSL $ chuyén sangiuong moi.
Chuyén mach bio vé c6 @ ché haat dong din gidbng Wi tai dinh
tuyén ao vé chi khaco chd duong o v da duoc tinh toan trdc
d6. Chinh vidiéu nay lam cho plong phap én it thyi gian dé khoi
phuc hon phrong phéap tadinh tuyén bao vé.
1.4.4.Cac md hinh l@go v va khéi phuc trong MPLS
1.4.4.1. M6 hinh Makam

MPLS PROTECTION DOMAIN

EACKUP PATH

/ ﬁ / / \XGRESS LER \
INGRESS LER f
W
= FAIL
1 %\
WORKING PATH

Hinh 1.11 M6 hinh Makam
1.4.4.2 M6 hinh Haskin
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MPLS PROTECTION DOMAIN

BACKUP PATH

_ﬁ_
EXGRESS LER
INGRESS LER 1PMU
(PSL) REVERSE PATH

— § FAIL /
\WORKING PATH

Hinh 1.12 M6 hinh Haskin
1.4.4.3 M6 hinh Hundessa
M6 hinh nay klic phuc nhroc diém cia md hinh Haskin théng
qua vic kiém soat 8 thir tu cac goi gi vé tir duong dr phongdao.
1.4.4.4 M6 hinh Simple Dynamic

MPLS PROTECTION DOMAIN

7 <[ f /

é FAIL

WORKING PATH

Hinh 1.13 M6 hinh Simple Dynamic
1.4.4.5M0 hinh Shortest Dynamic

MPLS PROTECTION DOMAIN

J\

I
LT >

Nﬁws PATH

Hinh 1.14 M6 hinh Shortest Dynamic
1.4.4.6.Téi dinh tuyn nhanh
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Ky thuat thiét lap truéc cacduong khoi phic dugc sr dung dé
stra chira aic bd goi | tai dinh tuyén nhanh FRR. K thut tai dinh
tuyén nhanh & dung @ ché bao vé két ndi va nat kng viéc thiét lap
duong khoi phuc dé chuyén mach bio vé di vong sangtiém haic két
ndi bi I13i. Theo khugn nghi (RFC4105), thi gian khéi pluc yéu éu
t6i da la 50ms vatay la thvi gian duoc chip nhan dai nhit dbi voéi
goi tin thai thuong dugc dung trong cac amg SONET/SDH.

LSP duoc bao vé

1 2 3 4 5
% DuphongeualSR 1
\ \ / DyphongcuaLSR 2
St &
6 7 8 9

DyphongcuaLSR 3

DuphongcuaLSR 4

Hinh 1.16 M6 hinhdo v 1-1

g

LSP 1 dwoc baove
1 2 3 4
5
@ r— — e 1SP2duoc biovd
|
/
/

LSP 3 duoc baove

&8 6

Hinh 1.18 M6 hinh o \é linh hoat
1.5. Két luan chwong

Burimg baové

Nhu da trinh bayo trén, hai md hinh Simple Dynamic va
Shortest Dynamic cundip kha ning chugn mach ko vé nhanh bn
S0 Wi cac md hinh khac. Bérach d6, viéc sr dung @ ché bao vé
Simple Dynamic chdp ding cho nling nang nho, khi nha gan tri
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c6 tré thiét lap sin cacduong o vé tir diém 15i dén dich cwi cuing
va xac xdt kha nang n chém tai nguyén caodn so \bi co ché
Shortest Dynamic. Trong ph sau cuing, tac gitrinh bay o ché bao
vé khoi phic Fast Reroute 1a ¢h dang my rong aia hai @ ché trén,
cac duong bio W duoc thiét 1ap sin nhrng khéng nht thiét phai
theo ndt quy luit nhat dinh nlim dam bao thoi gian chugn mach
bao vé 1a i uu.
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CHUONG 2
CAC KY THUAT TRIEN KHAI D ICH VU
TREN NEN IP/MPLS
2.1. Gioi thi éu chwong
Chuong 2dé cap cac o ché dé thiét lap mang riéngao VPN
dya trén o sy traoddi nhan MPLS Kt hop voi thuoe tinh mb rong
cia giao thic MP-BGP va cacskthuat dinh tuyén IP multicast.
2.2. Mang riéng ao VPN/MPLS
2.2.1.Khai niém mgng riéngdo VPN
2.2.2.Phén lagi cadc mé hinh VPN
2.2.2.1.Mb hinh clang lip
2.2.2.2 M6 hinh ngang hang
2.2.3.Mgng riéngdo VPN/MPLS
2.2.3.1.Cé4c khai ngm va thuit ngi trong VPN/MPLS
2.2.3.2.Céac i thudt trong VPN/MPLS
Viéc phan tachuu lugng khach hangugc thyc hién bing cach
s dung mot bang chuyn tiép vadinh tuyén riéng @i la bang VRF.
Cé4c thong tin & dia ch mang trong VRF da cac khach hang khac
nhauduoc phan bit thong quatia chH VPNv4 king cach Et hop 32
bit IPv4 Wi 64 bit RD vaduoc traoddi théng qua giao trc MP-
BGP.
2.2.3.3 X ly thong tindinh tuyén trong VPN/MPLS
2.2.3.4Qua trinh chuyn tiép gdi tin trong VPN/MPLS

MPLS VPN Backbone
CE Router CE Router
gress

P Router

Ingress P Router

PE router

Traffic Flow
CE Router CE Router

Hinh 2.8 Qua trinh chu tiép goi di liéu
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2.2.3.5Mdt phingdiéu khién va dr liéu trong VPN/MPLS
2.3. Ky thuat multicast trén nén IP/MPLS
2.3.1.Giédi thigu vé multicast
2.3.2.Pia ch multicast
2.3.3.Chuyén tiép leu luweng multicast
2.3.3.1.Cay ngun
Dangdon gian nhit caa cay phan pi multicast 1a cay nghn cé
gbc la ngwn multicast va cac nhanka né co dng cay nd rong the
theo mang dén cacdiém thu. N6 la mt cayduoc xay drng dra trén
duong di ngan nhit.
2.3.3.2.Cay chia 8
Phrong phap céy chiaéssr dung ndt router trung tandugc i
la RP. Cac may ngm multicast @i cac goéi multicasta ching di
RP va &in luot chuyén tiép cac goi qua cay chig gén cac thanh vién
caa nhom.
2.3.4.Dinh tuyén IP Multicast
2.3.4.1Giao thic dinh tuyn multicast DVMRP
2.3.4.2Giao thic ginh tuyn multicast PIM-DM
2.3.4.3Giao thic dinh tuyn multicast PIM-SM
2.3.5.Giao thic quin ly nhom internet IGMP
2.3.5.11GMP phién lan 1
2.3.5.21GMP phién lan 2
2.3.5.31GMP phién lan 3
2.3.6.Truyén tdi lwu lwgng multicast trong mén MPLS
2.3.6.1Kién tric mit phing chuyn tiép
2.3.6.2Kién tric mit phingdiéu khien
2.4. Két luan chwong
Bang cach kt hop giao thic dinh tuyn MP-BGP i co ché
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b&o héu nhan MPLS cho phéprt dung ©i da tai nguyén amg trong
viéc trién khai dch w kénh thué riéngo va la gn tang ha ting cho
cac dch w mang khac. Théng quaang riéngao VPN, nha cungap

dich w c6 thé sir dung ha ting mang aia minhdé chuyén tai cho cac
nha cung &p dich w khéc. Bén gnh d6 wi ky thuat multicast, cac
dich w truyén hinh d¢ing dugc cung dp kha tng réi nhr IPTV,

truyén hinh qang ba .v.v.v.
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CHUONG 3
TRIEN KHAI PA DICH VU TREN MANG VN2
CUA CONG TY VTN
3.1. Gidi thi éu chwong
Chuong nay ép trung trinh bay &u tric ming 16i va cac md
hinh cung ép dich w thuc % trén rén mang IP/MPLS nat phing 2
cua cong ty VTN.
3.2. Kién tric mang VN2
3.2.1.Kién tric mang wit ly

DNC

| NDH MAN-E " NDHPoP |
I
| & e
P ey e \:f. ]
i G %J
| \.;

VDC3

Hinh 3.1 M6 hinh amg IP/MPLS nit phing 2
3.2.2.Kién tric mang logic
3.2.2.1.Dja ch IP va cachddt tén
3.2.2.2.Céc giao thic diéu khién trong nang VN2
3.3. Tri én khai da dich vu trén mang VN2
3.3.1.Dich vu mang riéngdo lép 2 L2VPN
3.3.1.1.Djch w kénh thué riéngo VLL
Dich w kénh thué riéngo VLL la dich w két ndi diém - diém
dugc trién khai trén k tang mang IPdé cung dép kénh gira haidiém
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dau cwi, mang aia khach hang hoan toan trongsusi nha cung
cap dich w.
3.3.1.2.Djch w kénh thué riéngo VPLS
Dich wi VPLS la dch wi két ndi diém - da diém Iop 2
bang cach 4o ra ndt mang i bo ao trong mén nha cung 4p
dich w gibng nhr cac thét bi chuyén mach I6p 2 truyn
théng.
3.3.2.Dich vu mang riéngdo lép 3 VPRN
Dich wi mang riéngao I5p 3 VPRN cho phépék néi cac ming
khac hangad nhiéu vi tri khac nhau theo mé hindiém — da diém,
trong d6 nha cung 4p dich w can thép vao win dé dinh tuyén voi
khach hangté cung ép duong di téi uu.
3.3.3.Dich vu truy cip internet HSI
3.3.4.Djch vu truyén hinh quing ba IPTV
IPTV la céng ngh truyén hinh qua giao tic Internet . IPTV la
mot dinh nghia chung cho ¥ 4p ding dé phan pli cac kénh trugn
hinh truyn thdng, phim trugn va rdi dung video theo yéuaa trén
mét mang riéng.
3.4. Két luan chwong
bé cung édp mot dich w1 cho khach handau cuwi — dau cubi,
tiy theo cltc ning aia ndi mién mang IP/MPLS ma cac thi bi
tham gia c6 té két hop nhidu ky thuat khac nhauté tan dung i uu
tai nguyén rang.
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CHUONG 4
PE XUAT, THU NGHIEM VA TRI EN KHAI C O CHE BAO
VE KHOI PH UC TREN MANG VN2 KHU VUC DA NANG
4.1. Giéi thiéu chwong

Hién nay mng VN2 dia cong ty VTNdugc trién khai \6i vai
tro la mang tmc IP/MPLS @a ¢ tap doan VNPT cung 4p nhiu loai
hinh dch w cho nhéu khach hang khac nhau. Khaéi vnang
IP/MPLS di truéc day VN1, cac o ché dam bao QoSda dugc trién
khai dén tan dau cwi caa khach hang nfmg ot van dé con bn tai
la mang VN2 chra c6 © ché téi uu thoi gian chugn mach leu lugng
khi 6 sr ¢b két ndi hoic nat ming. Hién nay thvi gian chugn mach
luu lwong tr huong nay sangwvng khac da trén © s MPLS trong
mang VN2 hoan toan phthuoc vao thi gian 1oi tu cia giao thirc
dinh tuyén noi IS-IS. Tay thdc vao ring luc va &i xir Iy cua thiét bi
dinh tuyn ma thi gian mt luu luong c6 tié 18n dén vai tem mili
giay haic vai gidy. Xt phat tr ly do d6, tac gi sau khi tim Hu ly
thuyét ¢4 nghién @u, danh gia nang VN2 hén nay va tim cachan
dung ky thuat bao vé khéi phuc nhim tang arong thdi gian i tu
mang.

Trong khuén kB luan van, tac gh tap trung nghién gu dé
xuat, thir nghiém kg thuat bao & khdi phuc trén mang 16i IP/MPLS
khu wrc Ba Ning do VTN3 qun ly dé dua vao trén khai thrc t.
4.2. Tinh cép thiét cia viéc bao V& lwu lwgng khu virc Pa Ning

4.2.1.Cdu hinh mgng 16i IP/MPLS khu wec Pa Ning
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BRAS1/DNG
/ %
& W PEveNG P1/DNG
= 1x10GE: i
o 1x10GE: R
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ng MANE x L A Mang 16i
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Hinh 4.1 & do két noi mang MANE va VN2 khuse Da Ning
4.2.2.panh gia cac kla nang gay nit luu lwong
> Két ndi gitta PE1 — P1isdung 2 giao #p 10GEdé chia &i

Vvéi luu luong giv caodiém trén ndi két nét dat 3Gbps cho
mdi huéng. Dodd trong trong hpp mit mot két ndi thi bang

théng dr trir cia két ndi 10GE con & hoan toan cé thdam

bao.

Néu 2 Kt néi 10GE gira PE1 — P1 jomat hoan toan,uu

luong phii duoc chuyén mach sang &t ndi 10GE con i giira

PE1 - PE2i¢ |én P2.

Néu két ndi 10GE giva PE2 — P2 jmat, luu luong phii duoc

chuyén mach sang & néi 10GE con di giita PE2 — PEHé

lén P1.

Néu két néi 10GE gira P1 - P2 bmit, do ku lugng di qua
két néi nay kha bn, xap xi 4Gbps vao @i caodiém chra

tinh dén truong hop luu lwong dot bién. Do dé viéc sr dung

duong vong Bo v P1ODNG — PEIDNG — PEZ2DNG -
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P2DNG s gay ngkin luu luong khu wic Pa Nang, trong
khi cac lru lugng duoc diéu tiét di qua Kt ndi nay phuc wu
can king ti nén khi mt két ndi P1AONG — P2DNG ch gay
léch lru lwong trén cac tong Kt ndi tir PE @a ot tinh &
P1, P2ba Ning.
4.3. Thir nghiém ky thuat bao v& khéi phuc trén mang VN2 tai
Pa Ning
4.3.1.Pé xudt gigi phap hio v khoi phuc tuyén
Can ar vao viéc phan tichdanh gi4 trong mc 4.2.2, nac tiéu
bao vé 5 tap trung trén cacédt ndi cuia PEIPNG, PE2DNG. Nhim
t6i uu tai nguyén nng vadam bao kha nang mv rong trung K sau
nay, tac gi s dung ky thuat tai dinh tuyén nhanh 4 mé hinh ko
vé linh haat. Hién nay ttvi gian chugn mach bao vé cuc b tai mot
nat PEd Ba Nang phu thupe vao thvi gian i tu cia giao thic dinh
tuyén noi IGP.
4.3.2.Khai bao @u hinh Fast Reroute
4.3.3.Kiém tra thi¢t lgp LSP hio W sau khi @iu hinh Fast
Reroute
4.4.Po kiém thoi gian ngit dich va sau khi trién khai Fast
Reroute
4.4.1.Gigi thiégu bai do
Dé do kiém thoi gian ngit dich wi, tac g thiét lap mot kénh
VPRN ¢dm 2 nidt nang, nbt nat mang thbe PEIDNG, nit con i
thusc PE2PNG. Viéc traoddi nhan VPRN dia hai nitdugc thiét
lap théng qua hatluong ham dich w cé chéu tr PEIDNG ->
PE2DNG va ngroc lai.
Sir dung maydo X16dé phat lru luong Wi téc do va kich thrge
g6i khdngddi qua kénh VPRN, cBii ludng luu luong tr PEIDNG -
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> PE2PNG theo chdu ma LSPda dugc dinh ngha nhr hinh 4.5.
Sau d6 thrc hién ngit mém PATH chinhdé toan 1 luu luong
chuyén mach sang PATH pln ghi lai sb lugng go6i b mat dé tinh
toan thyi gian ndit dich w.

P1/BNG P2/DNG
!@| 1x106E
/ Primary Patr
&
<
/ /“*

&
3
N
@ 1% 10GE

Secondary Path

PE1/BDNG PE2/DNG

May do
Hinh 4.5 M hinh bado thpi gian ngit dich w

4.4.2.Ciu hinh dich vu VPRN trén PE1, PE2Pa Ning

4.4.3.Cdu hinh maydo X16

4.4.4.Phat luu lwong va kém tra thei gian ngit dich vu

Tur két qua trong king 4.1, ta nin thiy tai mot 5 lan do, £

luong goi tin b mét trong déi 16n diéu nay co th ly giai duoc dod
céac thvi diém khac nhauat xu ly trén cac éng giao tép va tuong
chuyén mach aia router khac nhau. Béarth d6 viéc xir Iy thir ty goi
tin cia maydo & céc thvi diém khac nhau iing khac nhau nénad
dén mot sd két qua khéng nlr mong mén. Nheng hau hét cac hn
do déu thuduoc & goi tin b mat nho hon 50. Mit khac e do phat
la 1000 frames/s nénchgian giandoan dich wu nhé hon 50/1000 =
0,05s = 50ms.
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Bang 4.1 Két qua do kiém sb lwong goi tin bi mat

Lan do thr S5 lugng goi tin b mat
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4.5. Két luan chong

Trong qué trinh tim Bu ly thuyét, tac ga d& nghién 6u ciu
hinh mang thrc t# va céac thit bi dinh tuyén khac nhautang khai
thac trén mng VN2 nhr Juniper, Alcatel-Lucent, Cisai# c6 thé thir
nghiém, do dac, trién khai @ ché bao vé khoi phuc nhrng Van dam
bao an toan tust dbi cho k¢ thong va cac @th w dang chy. Sau khi
thir nghiém, tac gh da dé xuit don vi vaduoc phép trén khai @ ché
bao vé khoi phuc trén mng VN2 khu wrc Ba Nang.
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KET LUAN VA KI EN NGHI
1. Két luén :

Hién nay cong ngh MPLS dang dugc cac hang ¥én thong
quan tamdac biét boi kha nang wrot troi trong viec trién khaida dch
vu chit lugng cao qua emg IP Wi tinh don gian, hiéu qua va quan
trong nhit 1a kha nang trién khai VPN va k thuat truyén quang ba.
MPLS khéng niing ghi quyét duoc rat nhiéu van dé caa mang hién
tai ma con B tro dugc nhéu chic ning mbi, do dé o thé néi rang
MPLS la cong nghmang tmuc IP ly tréng.

Trong khudn kB luan van, bén anh tim héu ly thuyét trién
khai da dch w trén nang IP/MPLS, tac @i dd@ nghién ¢u anh x
thuc t vao h tang mang VN2 aia cong ty VTN, & d6 cddugc cai
nhin chinh xacing nhr danh gidduoc cac lt cap hién nay condn
tai ma Tap doan Bru chinh vén thdng VNPT én phii giai quyét
nhu sau:

- Cau tric ming IP/MPLS @a VNPT hén nay At chong
chéo,dang Hn tai 4 mang 16i IP/MPLS @a cac cong ty ¢t
géom VTN, VDC, VMS, VNP.

- Khoéng hyp nhit duoc da laai hinh dch wi trén ndt ha tang
chung duy nét theodinh hréng hi tu mang NGN.

- Kho khan trong qué trinh tichdp cac dch w IMS nhr
thaai cb dinh, didong trén cung @t hé thong.

- Kho khan khi trién khai Kt ndi cac dch wi giita cac mng
vé6i nhau nhr phai lya chon nhigu ky thuat phirc tap dé lién
két cAc mén tu tri.

Mit khacdé dam bao an toan mng luéi ciing nhr dam bao

chit lugng dch w cho cac khach hang trérang IP/MPLS, tac gi
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d& nghién 6u cac mé hinhdo vé khdi phuc vadé xuit tng ding trén
mang VN2 khu wc Pa Ning aia cong ty VTN. Mt trong cac khé
khan trong qué trinh aputlg |a tac gi phai nam vitng du trac, b

trinh dch w dang khai thac vap lénh aia nbi thiét bi thuoc nhidu

hang khac nhaudgn Cisco, Alcatel-Lucent, Juniper trérang VN2

tir 46 dé xuét baido danh gia Kt qua dat duoc.

2. Kién nghi :

Qua qué trinh tim Bu, nghién 6u trién khaida dch wi va cac
mo hinh Bo v khéi phic trén h ting mang IP/MPLS, tac @i dé
Xxuit mot sb cac kén ngh nhu sau:

- Péi voi mang IP/MPLS néi chung:

> Dich wi L3VPN dn o trg thém tinh ang multicast,
trong d6 cac théng tindinh tuyén dugc trao ddi dua
trén kén tric MP-BGPda c6 trong tr nhr goi tin
unicast.

> Ky thuat bao vé khéi phuc cin két hop véi viéc chia &i
luu luong theo nkiu hudng khac nhaddi véi mdi loai
hinh dch w nham giai quyét kha nang nglen mang
trong trong hop bing théng danh chduong ko v
khéngdapung.

- Péi voi mang VN2 noi riéng:

> Cac Kt ndi gita router P1, P@i cac ving én dam bao
tinh dbi xang dé thuan tién trong qua trinh #h khai
cac moé hinh & vé khéi phuc aing nhr dam bao luu
lugng khéngdi vong do b diéu tiét thong qua & noi
P1-P2.
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> Ky thuat bao vé khoi phuc cin ssm duoc trién khai
trén Kt ndi gitta cac router P theoubing phan lai
dich wi dé dam bao cho cac khach handpi hoi mic
cam Kt chit luong cao.

> Can $m tich kyp cac dch wi caa cac cong ty VDC,
VNP, VMS lén mng VN2 dé thdng nHit ciu tric
mang va dch w dong thoi tranh 1ang phitau tr co so
ha tang thong qua nBii don vi khac nhau.

» Bén anh viéc 4p ding mé hinh Bo vé khéi phic dra
trén ky thuat chuyén mach nhan MPLS, cacskthuat
khac nlr LAG, VRRP ding cin dugc trién khaig tirng
md hinh Kt ndi cu thé dé cung dp kha ning an toan
cho céac lai hinh dch w.



