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Linh vuc k§ thuit dwgc dé cip

Sang ché dé cap dén phuong phép thiét 1ap kénh truyén du phong linh hoat trong k§
thuat luu luong cua mang chuyén mach nhin da giao thirc. Cy thé, phuong phap thiét 1ap
kénh truyén du phong linh hoat trong k¥ thuét luu lugng ctia mang chuyén mach nhin da

giao thirc dugc dé cap trong sang ché dugc vmg dung trong linh vuc mang truyén dan.
Tinh trang k§y thuit ciia sang ché

Trong mang truyén din cua cac nha cung cap dich vu internet (internet service
provider - ISP) hau hét déu sit dung cong nghé chuyén mach nhin da giao thic
{MultiProtocol Labe 1 Switching - MPLS). Pay 1a k¥ thuét duoc s dung dé chuyén tiép
luu lugng dén dich bang cach thém cac nhin (label) va géi tin nim trong luu lwong d6.
Go6i tin di dén cac thiét bi nam trong mang s& dwoc thém nhan méi, thay d6i nhan cii hodc
loai bo nhan tiy theo cic diéu kién khac nhau. So véi cac cach dinh tuyén trude day nhu
dua vao dia chi mang 16p 4 (Internet Protocol Version 4/6 — IPv4/IPv6), k¥ thuat MPLS
thé hién wu diém vuot troi nho su linh hoat, téc do dinh tuyén va tdi wu tai nguyén cia
cac thiét bi mang. MPLS st dung cac giao thirc nhu giao thirc danh riéng tai nguyén
(Resource Reservation Protocol - RSVP) hodc giao thic quang ba nhdn (Label
Distributed Protocol - LDP) dé thiét 1ap cac kénh truyén hay con goi 1a duong chuyén
mach (Label Switch Path - LSP) phuc vu viéc chuyén tiép géi tin. Nhu vay, vé co ban khi
mot goi tin bat dau di vao mang MPLS, géi tin 6 s& duoc chuyén tiép theo mot duong
LSP nhét dinh.

Néu chi st dung MPLS 1a khong du dé diéu khién cac luu luong trong mang vién
thong vi c6 hang van cac loai luu luong khac nhau cung mot thoi diém. K¥ thuat luu
luwong (Traffic Engineering - TE) cho phép diéu khién luu lwong qua mang MPLS hoic
mang IP dwa vao cac tham sé rang budc khac nhau dé Iya chon dudng di, dong thoi toi

wu luu hrong theo tai nguyén c6 san cia mang, tranh tinh trang tic nghén hodc du thira.

Su két hop giita mang chuyén mach nhén da giao thitc MPLS va k§ thuat luu luong
(TE) 1a diéu tat yéu. Nhur vay, k¥ thuat luu lwrong trong mang chuyén mach nhén da giao
thirc (MPLS-TE) 1a cong nghé diéu khién toan bd cac loai luu lugng ciia cac nha cung
cép dich vu. Cac loai luu luong chinh c6 thé ké dén nhu: 2G, 3G, 4G, 5G, lué)ng Iuu
lugng dich vu mang riéng 4o doanh nghiép, cac luu lugng danh riéng quan sy, chinh phu,
cong an, cap cim, ...(lease-line). Vi MPLS-TE, chiing ta c¢é thé diéu khién luu luong
dua trén trang thai duong truyén trong mang truyén din nhu bang thong con lai hodc theo
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v mudn clia ngudi quan tri mang truyén dan. MPLS-TE sé tao ra cic dudng ham (tunnel),
trong moi dudng ham lai bao gdm cac dudng chuyén mach nhéin LSP chinh 14 cac dudng
dé chuyén tiép luu luong trong dudng ham d6.

Hinh 1 13 hinh v& m6 ta md hinh sit dung k§ thuat lvu lugng trong mang chuyén
mach nhin da giao thitc ma cac ISP hién nay dang st dung. Mot doanh nghiép ¢6 hai chi
nhanh tai hai vi tri dia Iy khac nhau can két ndi, ho phai thué duong tmyén cua ISP. Luu
luong duoc chuyén tiép qua mang truyén dan ISP bang ky thuat diéu kiéu luu luong
(MPLS-TE). Cac thiét bi dinh tuyén ving bién khach hang (Customer Edge - CE) s& gom
luu luong cua doanh nghiép chuyén qua thiét bi dinh tuyén ving bién cta ISP (Provider
Edge - PE). Tai ddy, ISP bét dau sir dung ky thuat MPLS-TE d chuyén tiép luu luong.

Dé chuyén tiép luu luong tir CE1 dén CE2, mot duong ham duoc thiét lap tr PE1
dén PE2. Puong ham nay bao gom:

- LSP1: PE1-P1-P2-PE2;
- LSP2: PE1-P3-P4-PE2.
14 2 dudong chuyén mach nhan.

Thong thuong mat loai luu lwong tai mot thoi diém chi duogc chuyén tiép qua mot
LSP, LSP con lai 14 dudng du phong. Pay chinh 1 k§ thuét kénh truyén du phong trong
MPLS-TE (MPLS-TE Hot Standby). Hai LSP trong m6t duong ham c6 nhiém vu: mot
LSP chuyén tiép luu lwong (Primary LSP - LSP so cap) va 1a kénh dy phong cho mot
LSP con lai (Secondary LSP - LSP thir cap). Véi cong nghé nay, hai tuyén dudong TE
duoc cai dit sin xudng dudi phan ctimg dam bao viéc khi su ¢b xay ra trén mot duong,
ngay lap tirc, luu luong s& dugc chuyén sang duong con lai ngay duédi phan cimg, giam

thiéu viéc mat luu lugng & mic mili gidy.

Tuy nhién, k¥ thuét kénh truyén du phong trong MPLS-TE c¢6 nhugc diém rat 16n vé
tinh linh hoat. Ngudi quan tri phai thuc hién cau hinh chi tiét ting tuyén duong dén thiét
bi dich, chi 15 timg thiét bi (hop) ma né s& di qua. Vi dy, tuyén duong tir PE1 dén PE2
trong Hinh 1:

- Puodng tha nhit (LSP1) tir PE1 dén PE2 lan luot phai di qua P1, sau d6 di qua P2.
Ngudi quan tri mang phai chi 18 cho PE1 biét diéu nay;

- Duong thtr hai (LSP2) twong tu nhu LSP1.

- Diéu nay s& gy ra cac bat loi rat 16n nhy sau:

- Nguoi quéan tri phai cau hinh tuyén duong chi tiét dén dich trén toan bo cac thiét
bi, gay t6n thoi gian va cong stic cho ngudi quan tri;

- MBbi khi c4u trac mang (Topology) thay d6i (thém méi, thay thé, loai bo, thién tai,
...) ngudi quan tri can phai vao timg thiét bi trén vong (Ring) d6 dé cau hinh chi

2

2/19



53705

tiét lai toan bd tuyen cac tuyen duong. Trén mang ludi, viéc thay doi cau tricmang
dién ra thuong xuyén va lién tuc, di€u nay khién viéc quén tri mang rat ton thoi

gian va cOng suc.

Phuong phép thiét 1ap kénh truyén dw phong linh hoat trong k¥ thuét luu luong cla
mang chuyén mach nhin da giao thitc (Dynamic MPLS-TE Hot Standby) dugc dit ra dé
giai quyét van d& nay. Ngoai ra, phuong phap con tw dong t6i wu héa cac tuyén duong
dinh ky dé dat dugc hidu qua truyén luu lugng t6t nhit trong mang 15i ciia ISP.

Ban chit k§ thuit ciia sing ché

Muc dich cta sang ché 14 nghién ciru va cai tién thiét bi dinh tuyén ving bién PE hd

tro k¥ thuat luu luong ciia mang chuyén mach nhén da giao thirc c6 cac tinh ning :

- Tinh ning tha nhat: tinh toan ty dong, tim ra dudng LSP so cap va LSP tht cip

ctia dudng ham trong truong hop binh thuong va trudng hop cau truc mang thay

- Tinh ning tht hai: hd tro tinh nang t6i wu lai dinh ky (Re-optimization), t6i uu
duong LSP so cAp khi xuét hién dudng t6t hon ;

- Tinh nang tht ba: hd tro tinh ning chuyén luu hrong thi cong (manual switching),
cho phép chuyén luu luong qua lai giita duong LSP so cap va LSP tha cap theo v
mudn ngudi quan tri.

Ban chat ky thuét ting tinh ning trén cua sang ché s& lan luot dugc trinh bay dudi
day va cu thé hon trong phan mé ta chi tiét sang ché.

Viéc tinh toan tu dong, tim ra dudng LSP so cap va LSP thir cap trong mot duong
ham st dung thuat toan dudng ngén nhét rang budc (Constrained Shortest Path First -
CSPF). Pay 1a thuit toan dugc phat trién tir thuat toan Dijkstra (Dijkstra’s Algorithm)
hay con goi 1a SPF (Shortest Path First) két hop thém cac diéu kién rang budc khac.
Thuét toan nay da dugc phat trién tir trudc trong ma ngudn ctia thiét bi dinh tuyén PE, cu
thé 1a trong giao thirc dinh tuyén 16p 3 dwong ngan nhat md (Open Shortest Path First -
OSPF). OSPF s& chiu trach nhiém la may chu CSPF (CSPF server), chiu trach nhiém
nhén dir liéu tir may tram CSPF (CSPF Client), tinh toan va tra vé két qua dudng ngan
nhat dya theo cac rang budc cho may tram CSPF.

Do véy, viéc tinh toan va tim dudng LSP so cdp va LSP thir cap bao gom hai budc
sau:

Budc 1: tinh toan dudong LSP so cép;

Giao thic danh riéng tai nguyén (RSVP) duge st dung dé tinh toan cac LSP ding
trong k§ thuat MPLS-TE. RSVP chuén bi cac thong tin can thiét nhu ngudn, dich cna
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dudng ham (trong trudng hop nay 13 PE1 dén PE2 theo md ta Hinh 1), bing thong cia
duong ham, ... RSVP s& déng vai trd 12 may tram CSPF, sau d6 gui cac thong tin dén
cho may chit CSPF (OSPF). OSPF sir dung thuit toan CSPF tinh toan duong di ngan nhat
dua vao:
o Co s¢ dit liéu ciu trac mang ctiia mang hién tai. Theo Hinh 1 bao g61n cac
thiét bi PE1, P1, P2, P3, P4, PE2;

o Ngudn (headend) va dich (tailend) ctia dudng hiam. Theo Hinh 1 PEI la
ngudn (headend), PE2 1 dich (tailend);

o Céc dir lidu rang budc: bang thong cua cac dudong két ndi, vi du bang thong
giit P1 va P2.

Sau khi tinh toan dugc LSP so cap, OSPF s& giri lai cho RSVP (c6 chira may tram
CSPF) théng tin vé dudong LSP so cip lan luot s& di qua: PE1 — P1 — P2 — PE2. RSVP sir
dung cé4c ban tin bao hiéu (signaling) doc LSP so cap PE1 — P1 — P2 — PE2 dé chic chic
rang LSP nay dap tmg du cac diéu kién rang budc dua ra. Két thac qua trinh, LSP so cip
sé ¢ trang thai hoat dong (Up).

Budc 2: tinh toan duong LSP thir cap (duong du phong).

Thuét toan CSPF tiép tuc dugc sit dung. Viéc tinh toan duong dw phong LSP thir
cép chi dugc thuc hién sau khi d3 tinh todn xong LSP so cép. Tuy nhién, LSP so cép va
LSP tht cip khong dugc tring nhau trén cau triic mang nén s& thuc hién bang mot trong
hai cach sau:

0 Cééh 1: may tram CSPF (trong RSVP) giri thong tin cac thiét bi (hop) da
nam trong duong LSP so cép (ngoai trir ngudn (headend) va dich (tailend) do
phai dung chung) dén cho may cha CSPF. Diéu nay nham loai trir cac thiét
bi nay ra khoi tinh toan ctia may chit CSPF. Theo Hinh 1, thiét bi P1 va P2 s&
b1 loai;

o Cach 2: may tram CSPF (trong RSVP) tang gid (cost) cua duong di thudc
LSP so cap 1én cao. Nhu vay, khi may chit CSPF tinh toan sé& loai bo cic
duodng nay do day khong phai 1a nhiing duong toi uu.

Cac viéc tinh toan con lai tuong tu nhu LSP so cép.
Nhu vay, dé thuc hién tinh toan tu dong, tim ra duong LSP so cﬁp va LSP tha cép
ctia duong hdm duwa trén m4 ngudn hién c6 cia thiét bi dinh tuyén PE chung ta can:

o Chinh sira mi ngudn RSVP thu thip cac thong tin nhur ngudn (headend), va
dich (tailend) ciia duong ham, cac diéu kién rang budc, cac thiét bi loai tru,
... g1 cho may chu CSPF;
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o Chinh sira mi ngudn méy tram CSPF Client trong RSVP, cho phép loai trir
cac thiét bi nam trong LSP so cap hodc ting gia (cost) phuc vu muc dich tinh
toan duong LSP thir cip;

o Chinh sira m3 ngudn RSVP d c6 thé bao hiéu dudng LSP so cap hodc thi
cap sau khi tinh toan xong, hoan thanh thiét 14p cac LSP clia dudng ham.

Trong mang ludi, dudng LSP so cap c¢6 nhiém vu chuyén tiép luu luong chinh.
Chinh vi vy, duong LSP so cip phai luon 1a duong t6t nhat (best route). Hon nita, do
céu trac mang lu6i thay ddi lién tuc (thém méi, thay thé, loai bd thiét bi) nén viéc dinh ky
tinh toan lai dudng LSP so cép 13 bét bude.

Hinh 2 13 hinh v& mé ta trudong hop ciu triic mang (topology) thay d6i trén mang
ludi. Gia sit mang ludi dang hoat dong binh thuong, va:

- LSPso cip: PE1 —P1 — P2 — PE2, 1a duong phu trach chuyén tiép luu lrong;

- LSP thit cAp: PE1 — P3 — P4 — PE2.

Tuy nhién do thiét bi P3 hoat dong khong on dinh, can phai rat khéi mang luéi, lic
ndy, PE1 dugc két ndi truc tiép vao P4 nhu hinh v&. Luc nay, dudong LSP so cap da
khong con 12 duong tét nhit (ngén nhat). Chinh vi vy, viéc cai dat bo dém thoi gian
(Timer) dinh ky tinh toan lai duong LSP so cap 1a can thiét. Sau khi tinh toan:

- LSP so cap: PE1 — P4 — PE2;

- LSP thir cap: PE1 — P1 — P2 — PE2.

Hinh 3 14 hinh v& md ta cach bd dém thoi gian hoat dong dé tinh toan lai duong LSP
so cap va LSP thtr cap trong truong hop can thiét :

- Budc 1: khéi dong b dém thoi gian dé t6i wu cac LSP, thoi gian dinh ky do
nguoi quan tri cai dat, mac dinh s€ 1a nam phut ;

- Budc 2: by dém thoi gian két thic, thuc hién kiém tra LSP so cip c6 phai 1a
dudng tot nhat nita khong, néu khong, chuyén sang budc 3;

- Bu6c 3: thuc hién tinh toan 1an luot lai LSP so cﬁp va LSP thu cép.

Dua trén ma ngudn hién c6 cia thiét bi dinh tuyén PE, ching ta can:

- Chinh stta ma ngudn cho phép cai dit cac bé dém thoi gian cho cac duong
ham st dung k¥ thuat luu lugng ciia mang chuyén mach nhén da giao thic.
M&i dudng hdm cai mot bd dém thoi gian duy nhat ;

- Chinh sira m& ngudn cho phép xac dinh LSP so cap co6 phdi 1a dudng tot nhat
khong;
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- Chinh stta m& ngudn, tinh toan lai dudong LSP so cip va LSP thir cap trong
trudng hop can thiét.

Véi thiét bi dinh tuyén PE hién tai, luu lugng ludn ludén di qua tuyén LSP so cép
trong trudong hop c4 hai tuyén dudng LSP so cap va thir cap déu hoat dong t6t. Luu luong
chi di qua tuyén LSP thir c4p khi LSP so cap gap su c6 khong thé chuyén tiép dugc luu
luong nita. Tuy nhién, trong mot s6 tinh hudng, luu lwrong di qua tuyén LSP so cép tiém
tang rai ro nhu thién tai, hoa hoan ma nguoi quan tri tién doan duoc hodc don gian la
LSP so cép qua tai, khong co cach nao chuyén luu luong qua tuyén LSP tha cap. Pay la
nhuoc diém rit 16n. Do véy, sang ché hd trg ngudi quan tri mang c6 thé tiy ¥ chuyén luu
lwong qua lai gitra duong LSP so cap va thir cap, tai mot thoi diém, lwu lwong chi di qua
mot duomg duy nhat.

Piéu nay s& giup luu lugng duogc théng sudt, tranh dwoc nhiéu rii ro tiém an, hd trg
t6t viéc thay thé, sta chita thiét bi.

Pé dat duoc cac muc dich trén, sang ché phuong phap thiét 1ap kénh truyén du
phong linh hoat trong k¥ thuat luu lugng clia mang chuyén mach nhan da giao thiic, bao
gdm cac bude:

Budce 1: stt dung ma ngudn cia thiét bi dinh tuyén cho mang truyén din da phat
trién c4c tinh nang 16p 2, 16p 3, chuyén mach nhin da giao thirc, k§ thuat luu lugng;

Budc 2: chinh sira md ngudn RSVP déng vai tro 13 may tram CSPF ; theo do, tai
budc nay, chinh sira ma nguén RSVP thu thap cac thong tin dé giri cho may chii CSPF ;
cac thong tin d6 nhu ngudn (headend), dich (tailend) ciia duong ham, cac diéu kién rang
budc, cac thiét bi loai tri;

Budce 3: chinh sira md ngudn may tram CSPF trong RSVP; cho phép loai trir cac
thiét bi nam trong LSP so cdp hodc ting gia (cost) phuc vu muc dich tinh todn duong
LSP tht cép;

Budc 4: chinh stra ma ngudn RSVP dé c6 thé bao hiéu LSP so cap/thtr cap sau khi
tinh toan xong, hoan thanh thiét 1ap cac LSP cua duong ham;

Budc 5: chinh stta ma ngudn cho phép cai dit cac bd dém thoi gian cho cac duong
ham st dung k¥ thut luu luong linh hoat trong mang chuyén mach nhan da giao thirc
Mbi duong ham cai mot bo dém thoi gian duy nhat;

Budc 6: chinh sira ma ngudn, tinh toan lai duong LSP thir cap va LSP so cap trong
truomg hop LSP so cap khong con 1a dudng tot nhat ;

Budc 7: chinh sira mi ngudn cho phép ngudi quéan tri chuyén tiép luu lugng tiy v
giita duomg LSP so cap va LSP thir cap.
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M ta vin tit cac hinh vé

Hinh 1 13 hinh v& mé t4 md hinh si dung k¥ thuat luu lugng trong mang chuyén
mach nhén da giao thitc MPLS-TE don gién;

Hinh 2 13 hinh v& mb ta trudng hop loai bé thiét bi P3 khoi md hinh khac str dung
k¥ thuat K¥ thuat luu lugng trong mang chuyén mach nhén da giao thirc MPLS-TE;

Hinh 3 14 hinh v& mb t3 qué trinh bd dém thoi gian hoat dong d t6i wu dinh ky
duong LSP so cép;

Hinh 4 13 hinh v& mb ta qua trinh thiét 1ap md hinh mang riéng 4o 16p 3 (L3VPN);

Hinh 5 13 hinh v& mb ta qua trinh thiét 1dp md hinh mang riéng 4o 16p 2 (L2VPN);

Hinh 6 14 hinh v& mé t& mo hinh thiét 14p kénh truyén du phong linh hoat st dung
MPLS-TE;

Hinh 7 14 hinh v& m6 ta vi du thuc hién sang ché:

Hinh 8 13 hinh v& thé hién cic buédc thuc hién sang ché.

M0 ta chi tiét sang ché

Trude khi tién hanh thyc hién phuong phap dwoc dé cap trong sang ché, can thiét
lap giao thirc dinh tuyén OSPF trong toan bd mang MPLS, ddy la giao thirc dinh tuyén
16p 3 c6t 18i dé chuyén tiép cac ban tin diéu khién trong ndi mang MPLS, vira déng vai
trd 12 may cha CSPF thyc hién viéce tinh toan, tim dwdng t6i wu cho may tram CSPF sau
nay.

Theo Hinh 1, toan bd cac thiét bi PE1, P1-P4, PE2 déu duoc cau hinh giao thirc
OSPF, do d6, cac ban tin didu khién c6 thé giao tiép v6i nhau giita hai thiét bi bat ky do
timg thiét bi déu c6 bang dinh tuyén chira duong di dén toan bo thiét bi con lai.

Tiép theo, cac giao thirc quang ba nhén duoc thiét 1ap cho mang MPLS nhu:

- Giao thrc phan phdi nhin LDP, phuc vu viéc dinh tuyén trong mang MPLS
sir dung nhén thay thé dia chi mang 16p 3;

- Giao thitc danh riéng tai nguyén RSVP. Déy la giao thitc quang ba nhén
chinh dugc dé cap trong sang ché.

Dé dam bao viéc dinh tuyén thong subt cta khach hang qua mién MPLS, can thiét
14p mb hinh két ndi mo hinh mang riéng 40 (VPN — Virtual Private Network). Hai mo
hinh mang riéng 4o pho bién 12 mang riéng a0 16p 2 (L2VPN - Layer 2 VPN) va mé hinh
mang riéng 40 16p 3 (L3VPN — Layer 3 VPN). Trong noi mién MPLS, hai m6 hinh mang
riéng 40 L2/L3VPN déu st dung chung céc giao thirc dinh tuyén 16p 3 (OSPF, BGP) va
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cac giao thitc quang ba nhan (LDP, RSVP). Tuy nhién, véi cac thiét bi dinh tuyén ving
bién PE1 va PE2. C6 su khac biét vé cach hoat dong.

Hinh 4 m6 ta qua trinh quang ba nhdn mo6 hinh mang riéng 4o 16p 3 giita cac chi
nhanh, vi tri 1 quing ba cic mang (route) cia nd va nhan md hinh mang riéng 40 VPN
duoc cép phat cho cac mang d6 cho vi tri 2 va ngugc lai thong qua giao thirc mé rong
giao thirc dinh tuyén cdng bién BGP (MultiProtocol BGP - MP - BGP) dugc thiét 1ap
giita thiét bi dinh tuyén PE1 va thiét bi dinh tuyén PE2.

Hinh 5 m6 ta qua trinh thiét 1ap kénh truyén mo hinh mang riéng 4o 16p 2, thiét bi
dinh tuyén PE1 va thiét bi dinh tuyén PE2 sit dung giao thirc phan phbi nhin muc tiéu
LDP (day 1a giao thirc mé rong cua LDP) dé trao dbi cac thong tin nhu nhan, trang thai
cbng két ndi v6i khach hang, cong két ndi v6i cac nha cung cap dich vu mang ISP. Sau
qué trinh trao d6i, néu tat ca cac thong tin hop 1¢, phién md hinh mang riéng 4o 16p 2 s&
hoat dong.

Sau qua trinh trén, kénh truyén mé hinh mang riéng 4o 16p 2 va mé hinh mang riéng
40 16p 3 duogc thiét 1ap thong sudt, hai vi tri ctia khach hang c6 thé giao tiép voi nhau.
Viéc lua chon st dung mé hinh L2VPN hay L3VPN tuy thudc vao mong mudn khach
hang.

K¥ thuat lvu luong MPLS-TE dugc sir dung trong mién MPLS dé chuyén tiép luu
lwong giita cac khach hang st dung mo hinh VPN. Theo Hinh 6, PE1 can thiét 1ap mot
dudng hiam dén PE2 @ chuyén tiép luu luong, nguoi quan tri mang phai vao thiét bi PE1
khai bao cu thé ting tuyén LSP cta dudng ham. Cu thé:

- LSP 1 (Primary LSP): PE1 — P1 — P2 — PE2;
- LSP 2 (Secondary LSP): PE1 — P3 — P4 — P5 — PE2.

Trén thuc té, sb lugng thiét bi mot vong lén dén 20 dén 30 thiét bi, viéc cAu hinh
trén 14 rat ton thoi gian va dé sai sét, ngudi quan tri mang phai vao lan huot timg thiét bi
trong hang chuc thiét bi d6 dé c4u hinh. Hon nita, khi c¢6 su ¢b xay ra hodc thay thé, loai
b6 thiét bi nao do, nguoi quan tri mang phai vao timg thiét bi thay ddi lai cau hinh. Diéu
nay khién viéc van hanh, bao tri mang ludi gap rat nhiéu bat loi va dé sai sot.

Vi sang che, viéc van hanh va bao tri don gian hon rat nhiéu bang viéc:

- Cho phép ngudi quéan tri mang chi can khai bao duong ham tir PE1 dén PE2.
Viéc tinh toan cac tuyén LSP so cAp va LSP thir cap 14 hoan toan ty dong.
Trong d6, LSP so cap 1a duong tot nhat;

- Cai dat bo dém thoi gian dinh ky tinh toan lai duong LSP so cap dé t6i uu lai
dudng LSP so cap, d phong ¢ su thay ddi cau tric mang;
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- Cho phép ngudi quan tri tiiy ¥ chuyén luu hwong sang duong LSP tha cap va
nguoc lai tuy y theo tinh trang cua mang ludi.

Sang ché duoc thyc hién bao gdm cac phan chinh nhu sau:

- Giao thitc RSVP déng vai tro 12 may chiit CSPF, sau d6 giri yéu ciu can thiét
1ap mot dwdong him tix PE1 dén PE2 va dwong LSP so cp ciia duong ham do
dén may chi CSPF (giao thiic OSPF);

- OSPF ¢6 toan bd co s¢ dit liéu vé cau trac mang, bang thong cac dudng két
ndi, thuc hién tinh toan duong LSP so cap tot nhat va giri lai cho may tram
CSPF;

- RSVP tiép tuc giri yéu cau tinh toan duong LSP thi cdp, tuy nhién, loai bo
cac thiét bi d3 nam trong LSP so cip, may chi CSPF tiép tuc tinh toan va gui
lai cho RSVP;

- RSVP thiét 1ap mot bd dém thoi gian dung dé dinh ky kiém tra va tinh toan
tu dong, ludn dam bao LSP so cp va duong t6t nhit ma khong cin nguoi
quén tri phai cAu hinh lai, dong thoi, cung cap cho ngudi quan tri mang mot
giao dién dong 1énh cau hinh thoi gian cta bo dém thoi gian tuy v;

- Cung cip giao dién dong 1énh cho phép ngudi quan tri mang c6 thé d6 hru
luong tiy ¥ qua dudng LSP so cap/thir cap.

Dé thuc hién cac ndi dung trén cia sang ché phuong phéap thiét 1ap kénh truyén du
phong linh hoat trong k¥ thuat luu lwong ctia mang chuyén mach nhén da giao thirc can
thay dbi phan mém cua thiét bj dinh tuyén PE theo bay budc, tham chiéu Hinh 8, noi
dung cu thé tung budc thuc hién nhu sau:

Budc 1: st dung ma ngudn cuia thiét bi truyén dan cho mang dinh tuyén di phat
trién cac tinh nang 16p 2, 16p 3, chuyén mach nhin da giao thirc, ky thuat huu lugng;

Tai budc nay, tir thiét bi truyén dan cho mang dinh tuyén da phat trién c4c tinh ning
16p 2, 16p 3, chuyén mach nhan da giao thirc, ki thuat luu lugng, cac tic gia st dung ma
ngudn cua thiét bi nay dé thuc hién cac budc tiép theo.

Budc 2: chinh sita ma ngudn RSVP déng vai trd 1a may tram CSPF; theo do, tai
bude nay tién hanh chinh stta mi nguén RSVP déng vai trd 12 may tram CSPF dé thu
thap cac thong tin nhu ngudn (headend), dich (tailend) ctia dudng ham, cac diéu kién
rang budc, ... gui cho may chu CSPF.

M4 nguodn hién tai cua thiét bi khong hd trg may tram CSPF, c6 nghia 1a RSVP
khong thé thu thap cc thong tin dé yéu cau may chit CSPF tinh toan tuyén duong toi uu.
Tai budc nay thuc hién chinh sira ma nguén, ho trg RSVP ¢6 thé hoat dong nhu mot may

9
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tram CSPF, thu thdp cic diéu kién rang budc, nguodn (headend), dich (tailend) va twong
tac voi may chi CSPF, yéu cAu may chi CSPF tinh toan va giri tra két qua LSP t6t nhat.

Budc 3: chinh sita ma ngudn may tram CSPF trong RSVP; tai budc nay, tién hanh
chinh sira m3 ngudn may tram CSPF trong RSVP cho phép loai trir cac thiét bi nam trong
LSP so cip hoic ting gia (cost) phuc vu muc dich tinh toan duong LSP thit cap;

Sau bude 2, véi mdi duong him (cing ngudn, dich), chi c6 mot dwong LSP tdt nhit.
Dé tinh toan duong LSP thir cip, can phai loai trir dwong LSP so cap, cu thé 1a loai trir
céc thiét bi da thude tuyén LSP so cép ngoai tru nguén, dich. Nhu vay, can chinh sira ma
ngudn cho phép may tram CSPF c6 kha ning loai trir cac thiét bi iy V.

Budc 4: chinh stta ma ngudn RSVP dé ¢ thé bao hiéu LSP so cap/thi cip sau khi
tinh toan xong, hoan thanh thiét 1ap cac LSP ctia dudng ham;

Sau khi tinh toan, RSVP c6 dugc tuyén dudng LSP so cip/thir cap. Pay khong phai
12 cac tuyén dudng duoc cAu hinh thii céng nhu phuong phap cii nén can phai chinh sira
m3 ngudn dé RSVP giri cac ban tin didu khién, bao hiéu cach nhén cac tuyén dudng LSP

d6 1 da diéu kién rang budc vé bang thong ciing nhwr cac thong tin khac.

Budc 5: chinh sita ma ngudn cho phép cai dat cac bd dém thoi gian cho cac duong
ham st dung k¥ thuat luu lwong linh hoat trong mang chuyén mach nhin da giao thirc.
Mbi duong ham cai mot b dém thoi gian duy nhét;

Péng thoi cung cdp giao dién dong l1énh cho phép ngudi quan tri cau hinh khoang
thoi gian dinh ky theo mong mudn theo tinh trang cia mang. O nhiing noi nhu thanh thi,
hodc nhimg noi ¢6 kha ning xay ra thién tai, thoi gian toi wu thudng phai ngan hon dé

dam bao luu luong duge théng sudt trong thoi gian nhanh nhat.

Budc 6: chinh stta ma ngudn, tinh toan lai duong LSP so cap va LSP thi cap trong
truong hop duong LSP so cap khong con 1a dudng tot nhat;

Khi hét mdt chu ky thoi gian (expired), can kiém tra liéu LSP so cap c6 con 1a
duong tot nhat khong dua theo mot loat cac diéu kién khac nhau. Khi LSP so cép khong
thoa man 1a duong tdt nhat, can thuc hién cap nhat cAu tric mang va tinh toan lai LSP so
cap/thir cAp, dam bao viéc luu lugng ludn di qua dudng tt nhat trén mang MPLS.

Budc 7: chinh sira ma ngudn cho phép ngudi quan tri chuyén tiép luu luong tuy v
giita duomg LSP so cap va LSP thir cap;

Vé6i ma ngudn hién tai, mac dinh luu luong ludn ludn duge chuyén qua duong LSP
so cap. Luu lugng chi chuyén qua LSP thir cap khi LSP so cap gap su c6. Diéu nay khién
cho luu lirong khong linh hoat trong nhiéu truong hop. Sang ché chinh stra ma ngudn cho
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phép ngudi quéan tri c6 thé ty v luu chuyén luu lugng vao hai LSP theo cac truomg hop
khac nhau.

M3 ngudn thuat toan duoc trién khai bd sung truc tiép 1én ma ngudn da co coa thiét bi
truyén dan cho mang dinh tuyén.

Vi du thuc hién sang ché

Sang ché duoc thuc hién trén thiét bi dinh tuyén vi tri do Viettel san xut. Séang ché
nham giam cong suc va sai sot trong viéc van hanh va bado tri mang MPLS, cu thé 1a
trong k¥ thuat luu lwong. Thém vao d6, sang ché con ginp viéc diéu chuyén luu luong
khach hang cta Viettel hay chinh cac dich vu 2G, 3G, 4G, 5G cta Viettel st dung mo
hinh mang riéng 4o 16p 2 va m6 hinh mang riéng ao 16p 3 qua mang MPLS linh hoat va
an toan hon.

Hinh 6 1a hinh v&€ m6 t4 mot vong don gidn cac thiét bi dinh tuyén trong mang
MPLS ctia nha mang. Hién tai, cac ISP hau hét déu thiét ké theo mo hinh nay dé dam bao
tinh du phong. Sau khi sang ché dugc 4p dung, dé thiét 13p cac tuyén LSP so cap/thir cAp
ciia duong hdm tir PE1 dén PE2. Ngudi quan tri don gian chi can céu hinh ngudn
(headend) 1a PE1, dich (tailend) 1a PE2, sau dé, tat ca déu dugc tinh toan tw dong. Piéu
nay tiét kiém dugc rat nhidu cong siic trong qua trinh trién khai mang luéi.

Hinh 7 13 hinh v& mé ta sy thay di cdu trac trén mang MPLS. Cu thé, do nhu ciu
thue t€ can 1ip dat thém hai tram phat song trén tuyén so cap. Nhu vay:

- Primary LSP: PE1-P1-P2 - P6 - P7 - PE2;

- Secondary LSP: PE1 — P3 — P4 —P5 — PE2.

Ngudi quéan tri mang c6 thé ap dung linh hoat sang ché nhu sau:

- Khi chuan bi cai dit hai thiét bi dinh tuyén P6 va P7 Ién tuyén LSP so cip,
do qua trinh Iap d3t tiém 4n nhiéu rai ro giy mat luu luong cia khach hang
nén ngudi quan tri mang co thé st dung tinh ning chuyén luu lugng linh hoat
clia sang ché, db toan bd luu lugng cua khach hang tir LSP so cép sang LSP
tha cép. Sau d6 thuc hién thém mdéi thiét bi vao duong LSP so cép.

- Sau khi thém hai thiét bi P6 va P7, duong LSP so cap lac nay khong con 1a
duong tot nhat. Sang ché da cho phép ngudi quan tri mang cai dit bo dém
thoi gian dinh ky kiém tra tuyén so cap, ngay sau khi phat hién tuyén so cip
da khong con 1a duong tot nhét, thuc hién tinh toan lai duong LSP so cép va
thir cap. Sau khi tinh toan:

+ LSP so cap: PE1 — P3 — P4 — P5 - PE2;
+ LSP tha cap: PE1 — P1 — P2 — P6 — P7.
11
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Trén déy 1a cac truomg hop thuc té dd va dang dugc ap dung sang ché hidu qua trén

mang ludi cua Viettel.

Hiéu qua dat dwge ctia sang ché

Béang 1 mé ta sy khic nhau giita phwong phap thiét 1ap kénh truyén du phong cd

dinh trong k¥ thuét lru lugng ciia mang chuyén mach nhén da giao thirc trong mang 15i

ctia Viettel theo giai phap k¥ thuét d3 biét va phuong phap thiét lap kénh truyén dw phong

linh hoat trong k¥ thuat luu luong theo sang ché.

Bang 1
Phuong phap theo gidi | Phuong phap theo séang
phap k¥ thuat da biét ché
b6 phirc tap cua m6 hinh | Pon gidn Phirc tap
T6i wu tai nguyén, cong | Khong Co

strc van hanh

Tinh linh hoat trong diéu
khién lvu lugng

Ludn ludn di qua LSP so

cap ctia duong ham

Pi qua LSP so cap/thir cap
tuy thudc ngudi quan tri

V6i phuong phap ki thuat hién tai, giai phap k¥ thuat don gian, tuy nhién, cau hinh

phirc tap va ting tuyén tinh theo s6 luong thiét bi. Thém vao d6, giy ra ton cong sirc

trong viéc trién khai, vin hanh va béo tri mang ludi, kém linh hoat trong diéu khién luu

luong.

Phuong phap theo sang ché phai thyc hién giai phap k¥ thuat phirc tap. Tuy nhién

cau hinh don gian va khac phuc dugc toan bo cac nhuge diem ké trén.

12
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Yéu cau bao hg

1. Phuong phap thiét 1ap kénh truyén du phong linh hoat trong k¥ thuat hru hrong
clia mang chuyén mach nhin da giao thitc bao gém cac budc cu thé nhu sau:

buéde 1: sitr dung ma ngudn cua thiét bi truyén dan cho mang dinh tuyén d4 phat trién
céc tinh nang 16p 2, 16p 3, chuyén mach nhén da giao thirc, ki thuat luu lwong; tai bude
nay, tir thiét bj truyén din cho mang dinh tuyén da phat trién cac tinh nang 16p 2, 16p 3,
chuyén mach nhén da giao thirc, k§ thuat luu hrong, cac tac gia st dung ma ngudn cia
thiét bi nay dé thuc hién céc budc tiép theo;

budc 2: chinh stta ma nguén RSVP doéng vai tro 1a may tram CSPF; theo do, tai
budc nay tién hanh chinh sira mi ngudn RSVP déng vai tro 1a may tram CSPF dé thu
thap cac thong tin nhu ngudn (headend), dich (tailend) ciia duong ham, cac diéu kién
rang bude, ...giri cho may chi CSPF; mi ngudn hién tai cia thiét bi khong hd trg may
tram CSPF, c6 nghia 14 RSVP khong thé thu thap cac thong tin dé yéu cau may chit CSPF
tinh toan tuyén dudng toi wu; tai bude nay thuc hién chinh sira ma ngudn, hd tro RSVP
¢6 thé hoat dong nhu mdt may tram CSPF, thu thip cac diéu kién rang budc, nguf)n
(headend), dich (tailend) va twong tic véi may cha CSPF, yéu ciu may chit CSPF tinh
toan va gin tra két qua LSP t6t nhat;

budc 3: chinh stta md ngudén may tram CSPF trong RSVP; tai budc nay, tién hanh
chinh stta ma ngudn may tram CSPF trong RSVP cho phép loai trir cac thiét bi nam trong
LSP so cap hodc ting gid (cost) phuc vu muc dich tinh toan dudng LSP thit cap; sau budc
2, v6i mdi duong ham (cung ngudn, dich), chi c6 mot duong LSP t6t nhat; dé tinh toan
dudng LSP thir cAp, can phai loai trir duong LSP so cip, cu thé 13 loai trir cac thiét bi da
thudc tuyén LSP so cAp ngoai trir ngudn, dich; nhu viy, can chinh sira ma ngudn cho
phép may tram CSPF c6 kha ning loai trix cac thiét bi tiy v;

bude 4: chinh stra ma ngudn RSVP dé cé thé bao hiéu LSP so cap/thit cap sau khi
tinh toan xong, hoan thanh thiét 1ap cac LSP ciia duong ham; sau khi tinh toan, RSVP ¢o
duoc tuyén duong LSP so cap/thi cap; ddy khong phai 1a cac tuyén duong duoc ciu hinh
thii cong nhu phuong phap cii nén cin phai chinh sira ma ngudén dé RSVP giri cac ban tin
diéu khién, bao hiéu cach nhan cac tuyén duong LSP d6 14 du diéu kién rang bude vé
bang thong cling nhu cac thong tin khac;

budc 5: chinh sira ma ngudn cho phép cai dat cac bd dém thoi gian cho cac duong
ham sir dung k¥ thuat luu lwong linh hoat trong mang chuyén mach nhan da giao thic;
mdi duwdong him cai mot bo dém thoi gian duy nhat; ddng thoi cung cap giao dién dong

1énh cho phép ngudi quan tri cAu hinh khoang thoi gian dinh ky theo mong mudn theo
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tinh trang cia mang; ¢ nhitng noi nhu thanh thi, hodc nhling noi c6 kha nang xay ra thién
tai, thoi gian to1 uu thuong phai ngan hon d¢ dadm bao luu luong duge thong sudt trong
thoi gian nhanh nhat;

bude 6: chinh sita ma ngudn, tinh toan lai duong LSP so cap va LSP thir cap trong
truong hop dudng LSP so cap khong con la dudng tot nhat; khi hét mét chu ky thoi gian
(expired), cAn kiém tra liéu LSP so cAp co con 1a dudng tot nhat khong dua theo mat loat
cac dieu kién khac nhau; khi LSP so cap khong thoa man 1a duong tot nhat, can thuc hién
cap nhat chu tric mang va tinh toan lai LSP so cép/thl’r cfip, dam bao viéc luu luong ludn
di qua dudng tot nhat trén mang MPLS;

budc 7: chinh sira md ngudn cho phép ngudi quan tri chuyén tiép luu luong tiy v
giita dudong LSP so cap va LSP thi cdp; v6i mi ngudn hién tai, mic dinh luru lugng ludn
ludn duge chuyén qua dudng LSP so cap; luu luong chi chuyén qua LSP thir cap khi LSP
so cip gip su cd; diéu nay khién cho huu lwong khong linh hoat trong nhiéu trudmg hop;
sang ché chinh stra m4 ngudn cho phép nguoi quan tri c6 thé tuy v luu chuyén luu lugng
vao hai LSP theo céc truong hop khac nhau; mi ngudn thuit toan duge trién khai bd sung

tryc tiép 1én ma ngudn di c6 caa thiét bi truyén dan cho mang dinh tuyén.
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