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Tém tit. VAn dé tic nghén trong mang chuyén mach chiim quang (OBS) dang thu hat nhiéu sy
quan tam ciia cac nha phét trién mang thé he méi. Tac nghén xuat hieén khi hai chiim quang dén tit
hai ¢6ng vao khac nhau ¢ ging ra trén cling mot cong ra, tai cing mot thoi diém. Cac gidi phap
dugce dé xuat cho dén nay 13 hoiic sit dung dudng tré quang (FDL) dé lam tré chiim quang c6 do wu
tien thap hon, hosic chuyén déi budc séng déi véi mot trong hai chiim quang dit liéu tranh chap, hosc
dinh tuyén chiim quang c6 do wu tién thap hon dén mot cdng ra khic dé truyén di trén mot duong
di khac dé dén dich. K§ thuat xi& 1y tranh chip tht ba nay c6 tén goi 13 ki thuat dinh tuyén lech
huéng. Viéc két hgp cac phuong phap trén ciing c6 thé duge thuc hién thong qua mét moé hinh hang
doi, nhu mo6 hinh Markov. Bai viét nay sé phan tich mot mo6 hinh hang doi két hgp gita dinh tuyén
lech hudng véi st dung dudng tré FDL khi gidi quyét bai toan tic nghén trén mang OBS. Két qua
phan tich chi ra ring xac suit tic nghén dugc cai thien dang ké so véi cac mo hinh da duge dé xuét
trude do.

Abstract. In Optical Burst Switching Network contention is one of the big problem. Contention
occurs when more than one burst demand for same output wavelength channel in same time. The
deflection routing, fiber delay line (FDL) and wavelength conversion are the methods used to resolve
contention in OBS Networks. With deflection routing, contending bursts in send in another route
rather than primary route towards it’s destination. In this case of wavelength conversion if any
contentions occur then one of the burst’s wavelength have to be change from its current wavelength
to another free wavelength channel. And, FDLs is usual used to provide an extra offset time for
deflected burst since deflection route is commonly longer than primary one. This paper is propose
a modeling analysis of deflection routing with FDLs using Queueing theory to resolving contention
problem in OBS Network. Analysis results show that proposed model reduce blocking probability in
comparison with models before.
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1. GIOGI THIEU

K¥ thuat chuyén mach chiim quang (Optical Burst Switching - OBS) trong mang quang
WDM ( Wavelength Division Multiplexing) duge xem la cong nghé day trién vong doéi véi
mang Internet thé hé sau, bdi vi né hita hen nhiéu lgi thé hap dan nhu téc do nhanh va higu
suat stt dung bang thong cao hon nhiéu so v6i k§ thuat chuyén mach kénh quang [1]. Tai mot
nit bién vao trén mang OBS, cac dit ligu vao (chang han cic ludng dit lieu IP) c¢6 ciing dich
dén (va cung 16p dich vu QoS) duge tap hop trong mot chiun quang dit lieu (data burst), duge
lap lich (scheduling) va duge gdi vao bén trong mang OBS theo sau géi didu khién BCP (Burst
Control Packet) mot khoang thai gian offset. Khodng thoi gian offset nay duge tinh toén sao
cho géi diéu khién BCP c6 thé kip dat trudce v cau hinh céc tai nguyén tai cic nit ma chiim
quang dit liéu sé di qua. Bang cach d6, mang OBS loai bé dugc yéu cau can st dung cic ving
dem quang, mot trong nhitng han ché ma cong nghé quang hién nay chua thé vugt qua duge.
Tai cac nit 16i bén trong mang OBS, chiim quang don gian dugce chuyén mach (forward) theo
huéng dén nit dich nhu da cau hinh. Khi dén nit bién ra, cac luong IP sé duge khoi phuc lai
tir chum quang dit liéu nay.

Nhu cdc mang chuyén mach géi khic, tidc nghén chiim c6 thé xuat hién khi hai hodc nhiéu
g6i diéu khién c¢b ging danh truée mot kénh bude séng tai cliing mot thoi diém. Khi dé chi cé
mot chiim duge phuc vu va cdc chiim khéc sé bi loai bd, gy ra mat chim. Vi vay van dé giai
quyét tidc nghén chiim la rat quan trong trong viéc giam b6t mat chim trén toan mang OBS
[2]. Tac nghén chiim ¢6 thé duge gidi quyét bang cAc phuong phap nhu: chuyén déi bude séng
ctia chiim tranh chap, sit dung dudng tré quang FDL (Fiber Delay Line) dé lam tré chiun
tranh chap 6 16i ra hodic dinh tuyén léch huéng chiim tranh chap di theo mot dudng khac dé
dén dich [4]. Trong truong hgp khong thé tranh khéi tranh chap, mot hudéng tiép can khac
nham gidm thiéu dit litu mat mat 1a chia chim thanh cac phan doan nhé (segment), va khi
d6 chi phan doan tranh chap méi bi loai b, thay vi loai bé toan chiumn.

Phuong phap dinh tuyén léch hiéng dang thu hiit nhiéu quan tam ciia cAc nha nghién citu
va phét trién mang OBS, bdi nhitng wu diém nhu khong can thém chi phi trang bi cac thiét
bi phan citng vi tan dung mién quang pho nhan rdi sin c6. Tuy nhién, khi lwu lyong mang
tang, dinh tuyén léch huéng cé thé lam giam hiéu suat va tinh 6n dinh ctia mang. D4 c6 nhiéu
phuong phép dinh tuyén leéch huéng duge dé nghi, nhu dinh tuyén léch hudng sit dung offset
b6 sung [3], dinh tuyén dudng di ngdn nhat [4], hay dinh tuyén tai nit lién ké trude nit tranh
chap [3|. Trong tat ca cac phuong phap dinh tuyén lech huéng, chi ¢6 mot chium tiép tuc di
theo tuyén ngén nhat (tuyén chinh) da xéc dinh truéc do, cac chum tac nghén sé duge dinh
tuyén lech huéng sang tuyén mdi (tuyén lech huéng). Tuy nhien khi ca tuyén lech huéng méi
cling khong s&n ¢6 thi chim dé sé bi huy.

Mic dit cic két qua nghién cttu da ching t6 rang dinh tuyén léch hudng c6 thé lam giam
dang ké viec mat chiim, tuy nhién né ciing lam tang do tré diu-cudi (end-to-end) bdi vi 1o
trinh léch huéng thuong dai hon 16 trinh ban dau. Vi vay, ngudi ta thuong két hop dinh tuyén
léch huéng véi cac phuong phap khic, nhu truyén lai, sit dung duong tré FDL, chuyén doi
buéc song, hay két hgp cac phuong phap nay. Dé phan tich va danh gia viec két hop dinh
tuyén lech hudng véi cac phuong phap khac, mo hinh 1y thuyét hang dgi da duge stt dung dé
lya chon phuong &n t6i uu [3]. Muc tiéu cia bai béo la nghién citu van dé ting dung mo hinh
hang dgi Markov dé phan tich va danh gia cac hudng gidi quyét tdc nghén trong mang OBS
dya trén phuong phép chinh 13 dinh tuyén léch huéng, két hop vdi viec st dung duong tré
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quang FDL.

Noi dung tiép theo ctia bai viét bao gom: phan 2 gidi thieu moé hinh hang doi dé phan tich
dinh tuyén léch huéng két hop véi st dung duong tré FDL, phan 3 phan tich két qué clia mo
hinh dé xuat va so sanh véi mot s6 mo hinh khac, va cudi cling 1a phan két luan .

2. MO HINH HANG DOI PHAN TiCH SU KET HOP DINH TUYEN
LECH HUGNG VOI SU DUNG DUONG TRE QUANG FDL

2.1. Mot sb nghién citu lién quan

Xét mo hinh mang OBS nhu mo6 t4 ¢ Hinh 1, véi viéc phan tich mé hinh mang hang dgi
ap dung cho dinh tuyén léch huéng ¢ nit 16i E.

© Nt bién vao
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— — — —>» dwéng léch hwéng

[ Chim diF ligu
Hinh 1. M6 hinh mang OBS dugc xem xét

Xét luong dit lieu truyén gitta cap nit A-F. Dat H 1a s6 hop tit nat A dén nat F, § 1a thoi
gian xit Iy t6i da ctia g6i didu khién tai mdi hop. Tong thai gian tré ctia géi diéu khién doc
theo dudng di khong 16n hon gia tri A = H x 6, vi vay thoi gian offset ¢6 gia tri toi thiéu 13
T = A. Trong hinh 1, duong di ban dau gita A va F 1a A-D-F va T = 2 % §. Néu géi diéu
khién khong thanh cong viec dit trude bang thong tai mot hop nao d6 (vi du, tai hop D-F),
go6i diéu khién sé& khong thé dén nit F. Két qua 14 chiim dén nat D sé bi loai bé (roi). Trong
truong hop nay, dinh tuyén lech huéng c6 thé duge sit dung tai nit bi tdc nghén (ntt D).

Lo trinh léch huéng tai D dé di dén ntt dich F ¢6 thé 1a D-E-F (chtiim duge dinh tuyén
lai tit D qua E dén F). R6 rang 1o trinh léch huéng dai hon 1 trinh ban dau, vi vay thoi gian
offset ban dau sé khong du dé c6 thé xit 1y viec dit trit tai nguyen. Dat h 14 s6 hop duge thém
v20 50 v6i 1o trinh ban dau dé lech huéng. Nhu vay ching ta can bo sung thém offsete, = h*d
(offset m& rong) cho thoi gian offset dé du khi lech hudng. Véi thai gian offsete,, goi diéu
khién c6 dii thoi gian dé dit truée bang thong trén duong di tit E dén F.

Viéc b them thoi gian offset., c6 thé duge thyc hién bing cich tinh toin lai thoi gian
of fset dua trén do dai dy kién ctia dudng lech huéng (thuong 1a theo dudng di dai nhat) [4]
hodc 1a sit dung cdc duong tré FDL trén cac ntt doc theo duong léch huéng [5] (chang han
nit E trong vi du trén). Trong trudng hop dau tién c6 thé lam lang phi biang thong va sinh
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ra do tré khong can thiét déi véi cadc chtim. Vi vay viéc cung cap cac FDL doc theo duong
di va lam dém cho cic chim thudng 1& lira chon t6i wu hon. DA ¢6 mot s6 mo hinh dé xuat
danh gia tinh higu qué cia viec stt dung cac FDL tai nit 16i [3]-[5]. Trong [3] dé xuat mo hinh
2 giai doan sit dung mot s6 FDL dé lam tré chiim léch huéng phit hop véi thoi gian offset,,,
dong thoi cac FDL con lai 1am dém cho ca chtim khong léch huéng va chiim léch huéng khong
thanh cong & giai doan trudc d6. Han ché ctia mo hinh nay 14 tai giai doan 2, cac chum léch
huéng va khong léch hudng cling chia sé tat ca cac budc séng sin c6, didu nay 6 thé lam gidm
higu suét véi cac chim léch huéng. Mo hinh trong [5] dugce dé xudt véi 3 giai doan nham khéc
phuc han ché nay bang cach danh rieng mot s6 budc séng nhat dinh cho cic chiim léch huéng
(tai giai doan 2), v& ngay khi chiim léch huéng cting khong duge phuc vu trong giai doan nay,
n6 lai tiép tuc duge chuyén sang giai doan 3 dé sit dung chung cic bude séng con lai véi cic
chtim khong léch huéng. Tuy nhién, trong mo hinh nay, khi c6 sy tranh chiap budc séng tai
giai doan 3, cic chiim léch huéng (hay khong léch huéng) c6 thé bi roi mot cach ngau nhién.
Van dé nay sé duge khac phuc trong mo hinh cai tién ma ching toi dé xuat.

2.2. Mo hinh dé xuét

Trong bai viét nay, ching toi dé xuat mot mo hinh phan tich (hinh 2) céi tién cdc mo hinh
trong [4] va [5]. Thay vi chi st dung mot dudng tré FDL cho viéc bu thoi gian offsete, tai
giai doan 1, chiing toi sit dung nhiéu duong tré nham giam xac suat tic nghén tai day. Them
vao d6, chiing to6i bo sung mot s6 dudng tré khac duge sit dung dé lam vimg dem ddi véi cac
chtim tranh chap (tai giai doan 3) nham lam gidm sy mat chum. Nhu vay, cac duong tré duge
chia thanh 2 nhém, nhém cho cac chum léch huéng va nhém cho cac chum khong léch huéng.
Chiing ta sé& xem xét tinh hiéu qua ctia duong tré FDL trong viéc gidm xac suat tic nghén
trén cac giai doan. Tuong ty nhu [4] va [5], cic ky hiéu duge dinh nghia nhu sau:

- w 1a 86 budce séng trén moi két nodi sgi quang ra, tuong ting mot tap A = {1, A, ..., A},

- do dai chum dugc phan bd theo ham mi véi trung binh L = 1/pu; véi p 1a tdc do trung
binh phuc vu chum,

- h 14 s6 hop md rong trung binh dbi véi cac chiim duge léch huéng,

- 6 1a thoi gian xit 1y t6i da dbi véi goi didu khién tai mdi hop,

- n 1a s6 duong tré FDL vé6i w bude séng sé st dung, trong dé ng 1a sd6 duong tré duge
danh cho cac chim léch hudng (& giai doan 1) dé cung cap offset md rong déi véi cac chiim
lech huéng, offsete, = 0.h, va (n — ng) 1a 86 duong tré duge danh cho cac chtum khong lech
huéng (6 giai doan 3),

- cAc chiim duge léch huéng va khong léch huéng dén theo phan bd Poisson véi tdc do
trung binh lan lugt 1a g v& 4 ; luu lugng téi dén trung binh do d6 1a A = a; + ag, trong d6
a1 = ~yf/p 1a luu lugng tai vao trung binh chtim khong léch huéng va as = v4/p 1a luu lugng
tai vao trung binh cta chum duge léch huéng.

Mo hinh phan tich dya trén mo hinh hang dgi Markovain M /M /c/c [6], gom 3 giai doan
tai méi nit OBS (hinh 2). Giai doan dau tién tuong ting véi ng dudng tré FDL cung cap thoi
gian offset., cho cac chim dugce léch hudng. Giai doan thit 2 tuong tng véi k bude séng (trong
s6 w budc séng, k < w) trén két nodi sgi quang ra duge cap phat chi cho cac chiim léch hudng.
Giai doan thit 3 ting véi sd budc séng con lai trén két ndi ra (w — k), duge chia sé bdi cac
chiim khong léch hudng va cac chum léch huéng khong thanh cong tit giai doan 2 va (n — ng)
duong tré FDL danh cho cac chtun khong léch huéng. Tai giai doan nay, cdc chum duge léch
huéng tit giai doan 2 duge cho quyén uu tién cao hon so véi cadc chiim khong léch huéng, nén
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khi c6 sy tranh chap bude séng, chiim léch huéng sé duge 1u tién ra cong ra, trong khi chiim
khong léch hudéng duge lam tré trong cdc duong tré FDL danh cho ching.

Giai doan 3

(n-ng).» FDLs

Giai doan 1 Giai doan 2

~
A

Hinh 2. M6 hinh dé xuit cho mdi nit OBS

Trong giai doan dau tién, mo hinh hang dgi M /M /vg/vg cho céc chum léch huéng duge
dua vao trong ng dudng tré FDL, trong d6 vy = w.ng. Nhu mo ta trong Hinh 2, D;, véi
i=1,2,...,vq, xac dinh duong tré FDL “40” thit i dugc thiét ké cho céc chium léch hudng.
X4c suat tdc nghén khi tat ca cdc duong tré FDL “40” déu ban (PB;) dudc tinh bang cong
thiic ton that ctia Erlang (Erlang’s loss formula) [6] nhu sau:

vg
pB, = v (2.1)
ilo a5/ k!

Nhu vay, toc do trung binh clia céc chim sau giai doan 1 (73) sé la:
74 = va(l — PBi) (2:2)

Tai giai doan thit 2, c6 k budc séng trén két ndi sgi quang ra duge cap phat danh rieng
cho céc chum dugc lech huéng. Giai doan nay tng v6i mo hinh hang dgi M /M /k/k, x4c suat
dé k budc séng ciing ban (PBy) ciing dude tinh bdi cong thitc mat Erlang’s [6]:

PB, (v9/w)* k! (2.3)

Zm o(’Yd/N)m/m'

Céc chtim dugc lech huéng lai bi tac nghén trong giai doan 2 s& khong bi loai bo, ma chiing
duge gdi dén giai doan 3 véi té¢ do trung binh la

i = PB27g (2:4)
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Trong giai doan 3, tat ca cac chiim leéch hudng va khong lech huéng déu ciing chia sé sit
dung (w — k) budc séng con lai. Véi gia thiét cadc chiim léch hudng ¢6 do uu tién cao hon, céc
chiim khong léch huéng cé thé duge lam tré trong cac duong tré FDL danh cho chiing khi c6
sy tranh chép giita 2 loai chium nay. O day, dé don gian ching toi gié thiét, tai a; bao gdm
cd tai cac chiim khong léch hudng di dén va ci tai clia cdc chim tranh chap truée d6 di ra
tit (n — ng) duong tré FDL. Khong giéng nhu luu lugng khong lech huéng, cac chium da lech
huéng sé khong st dung cac duong tré FDL trong giai doan nay khi khong c6 budc séng kha
dung danh cho ching.

Giai doan thit 3 nhu vay tuong ting v6i mo hinh luu lugng da chiéu (multidimensional) véi
téc do trung binh céc chim khong léch hudng va lech huéng dén 1a vy va ). Luge do chuyén
trang théi trong giai doan 3 dugc chi ra trong hinh 3. Mdi trang thai trong mo hinh & giai
doan 3 & trén tng véi cdp (4,7); v6i 0 < i < (w—k) + (n —ng)w, va 0 < j < w — k tuong tng
13 s6 chtim khong léch huéng va lech hudng.
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Hinh 3. Luge dd chuyén trang théi ¢ giai doan 3.

S6 trang théi trong chudi Markov duge tinh nhu sau [4]:

2n—ngw+w—k+2)(w—k+1)
2

(2.5)

ng =

Theo luge do chuyén trang thai d6i véi mo hinh da chiéu [6], m;; chi ra xac suat trang thai
on dinh ma hé théng dat dugc trong trang thai (i, 7). Véi gia thiét téc do phuc vu clia cic
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chtim léch huténg va khong léch huéng & giai doan nay 1a nhu nhau, bang u, khi d6 ta c6 he
cdc ham & trang thai on dinh [4][5]:

[ve + 30+ (4 Dplmig = vpmiorj + Yamig—1 + (6 + Dpmigay + (G + Dpmij (2.6)
trong d6 0 <i <w—k—14+(n—ng)w—1,0<j<w—-k—-1,0<i+j <w—k—1+(n—ng)w—1.

(i 4 ) pumig = Ypmio1j + Vamig—1 (2.7)

trongd60<i<w—-—k+(n—ngw-1,j<w—-k—im;=0,véiij<O0.
Tu (5) va (6), xac suat ma & d6 ¢ chiim khong léch huéng va j chiim léch huéng chia sé
v6i nhau trén (w — k) budc séng m;; la:

trong dé mg duge tinh nhu sau [6]:

(w=k) (W—k=f)+tvq §
ay

a 1 4 oan
oo = | Z Z %F] 16 day vg = (n — ng)w (2.9)
j=0 i=0

Theo cic luat chuyén trang théi duge dinh nghia trong [6] ting v6i luge do trang thai &
Hinh 3, sit dung [5] va cong thitc (8), xac suat tic nghén PBs 6 giai doan 3 dugc tinh dya trén
xac suat tac nghén trong truong hgp dau tién khi cd chuun léch huéng va khong léch hudéng
cing chia sé (w — k) budc séng, va truong hop thit hai xay ra sau khi cac chum khong léch
huéng buoc phai stt dung cac FDL “40” con lai danh cho ching dé lam tré, cho két qua nhu
sau:

(w=Fk) ; (w—k—1i)+vq
_ gz 4 . e
PB3 = E T Ty Uq)!.m)o,d day vy = (n — ng)w (2.10)

i=0

Khi d6, x4c suat tdc nghén trung binh d6i v6i chiim khong lech huéng (P Bs,g) va lech
huéng (PBsg) 6 giai doan 3 la:

a1PBs az3 P B3

PB3,q = o PBs3g = a

(2.11)

§ day, az = a1 + ags3, 1 tong luu luong xiy dén & giai doan 3.
Xac suat tac nghén chum trung binh (PB) ddi v6i mo hinh 3 giai doan § trén dugce tinh
theo chi s6 [4-6] va tit (2.12)), cho dén két qua cudi ciing nhu sau:

a1PBsng + CLQ[PBl + (1 — PBl)PBQPBgd]

PB =
A

(2.12)

Tach rdi x4c suat tdc nghén v6i chum khong léch hudng (PB,4) va x4c suat tic nghén trung
binh v6i chtum léch huéng (PBy) trong cong thiic trén, ta co:

a1PBspg ag[PBl + (1 — PBl)PBQPBgd]

nd A 3 d A

(2.13)
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3. PHAN TICH KET QUA

Trén co s6 mo hinh phan tich da duge dé xuat, ching toi tién hanh tinh toan dya trén
cac cong thitc da duge xay dung (viét bang ngon ngit C++) nham xem xét vé mat do hoa sy
phu thudc ctia xac suat tac nghén chium lech huéng (PBy) nhu 1a mot ham cta tai vao duge
chuan hoéa trén budc séng va luu lugng tai mang (A). Goi B/w 1a hé s6 luu lugng tai mang
so véi s6 bude song sit dung tai mdi cong ra, B duge xét trong khoang 0.1 dén 0.8 (Erl). Cac
thong s6 duge Iyga chon trong phan tich bao gom: tai Iuu ligng cac chiim khong léch huéng
a; = 0.7A, va cac chum léch huéng as = 0.34 dén nat 16i dang xét, mot cach tuong tng;
do dai chiim duge phan bo theo ham mil véi trung binh L = 1/p = 48(us); s6 hop md rong
h =1,6 = 0.1L, s6 FDL dugc sit dung n = 2, véi ng = 1 (s6 FDL danh cho céc chiim léch
huéng va khong lech huéng 1a bang nhau va bang 1), sd buée song trén két noi sgi quang ra
14 w = 16, xét v6i cac gia tri s6 budc séng danh rieng cho cic chiim léch hudéng 1an lugt véi
cac truong hop k = 0,2, 4. Xac suat tiac nghén véi chiun lech huéng so véi he s6 luu lugng 3
thu dugce (tuong tng 1a PByg, PBga, PBgy) 1a:

Hinh 4 chi ra rang x4c suat tic nghén chtim duge lech huéng (PBy) sé giam khi k tang.
Diéu nay 14 hién nhién bdi vi khi tai nguyén duge danh nhiéu hon tai cdng ra, x4c suit tit
nghén cua cac chum léch huéng sé gidm. Tuy nhién, viéc tang cac budc song danh riéng chi
phat huy hiéu qua khi luu lugng mang thap. Khi luu lugng mang ting cao, viéc ting cac budc
song danh rieng dong nghia véi giam s6 lugng buée séng danh cho cac chiun khong léch hudng.
Diéu nay sé gay ra nhiéu léch huéng hon v do d6 xac suat tic nghén tang len.
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Hinh 4. X4c xuat tac nghén véi chium lech huéng so véi luu lugng 3, khi k = 0,2, 4.

Hinh 5 chi ra sy so sanh giita gia tri xdc sudt tdc nghén (PBy ) cia mo hinh ching toi
dé xudt v6i mo hinh ctia Pevac (PBg_pevac) d€ xuat trong [5]. RG rang, khi ¢6 st dung céc bo
dem FDL, x4c suat tic nghén chiun trung binh duge cai thien dang ké, dac biet khi luu lugng
mang tang cao. Tuong ty, khi so sanh tong xac suat tic nghén (PBy_my) cla mo hinh ching
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t61 so v6i mo hinh ctia Pevac (PBqy_pevac), két qué trong Hinh 6 ciing d chi ra higu qué cia
SU cai tién nay.

10080l g1 D0z ©3 04 05 06 07 08 B
1.00E-03 /
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/ —4—PBd_pevac_
1.00E-09 i~ PBd_my

1.00E-11
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Hinh 5. Xéc xudt tdc nghén chiim trung binh PBy_ .,
vad PBj_pevqe 80 v6i he s6 luu luong

1.00E-17

Khi liru Iugng léch huéng tang cao, viée dita thém céc duong tré FDL lam gidm xac suét
tac nghén. Nhu duge chi ra trong Hinh 7, tong x4c suit tic nghén trung binh véi luu lugng léch
hlIéng vao tuong I’Ing la ag = 0.34 (PBa_O,g), ag = 0.4A (PBa_0.4) va a9 = 0.54 (PBa_O,g)).
Két qué cho thay khi luu lugng léch hudng ting cao, tong xéac suat tic nghén sé giam di, diéu
nay 1a nho c6 sy cai thién viéc roi chiim tit cac chtim khong léch huéng. Tuy nhién, két qua
ciing chi cho thiy tinh hiéu qué khi luu lugng 3 1a vita phai.
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Hinh 6. Tong xéc xuat tdc nghén chiim trung binh PBy
vd PB,_pevac 50 vOi he s6 luu lugng 3
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Hinh 7. Tong xac xuat tic nghén chiim trung binh PB, o3, PB,_ 0.4,
va PB,_o.5 so vdi he s6 luu lugng 3

4. KET LUAN

Bai b4do da trinh bay mot mo hinh mang hang dgi dé phan tich va danh gia viéc sit dung
dinh tuyén léch huéng c6 sy hd tr¢ cla cac duong tré quang FDL. Dinh tuyén léch huéng
thuong thyc hién tot trong cac mang OBS véi luu lugng vira phéai. Khi luu lugng cao, dinh
tuyén léch hudng lai lam tang do tré dau-cudi do 16 trinh léch huéng thuosng dai hon 19 trinh
ban dau. Diéu nay c6 thé lam giam hiéu suit hoat dong ciia mang. Trong cac trudng hgp nhu
vay, viéc sit dung thém cac duong tré FDL 1a thyc sy can thiét. Viéc phan tich mo hinh ban
dau rat quan trong, va mot trong cac phuong phap doé 1a stt dung mo hinh hang dgi Markov.
Bai bao di dé xuat mot mo hinh dude cai tién tit mot s6 mo hinh trude d6. Két qua phan tich
cho thdy mo hinh dé xuét cho xac suit tic nghén véi cac chiim lach huéng, ciing nhu tong xac
suat tac nghén clia tat ca cac chiim tai mdéi nit 1a t6i wu hon so véi mot s6 mo hinh trude dé.

Mot van dé ma mo hinh chua dé cap dén d6 1a s6 lugng t6i wu cdc dudng tré FDL can
thiét dugce sit dung tai mot niat OBS, bdi chi phi trang bi FDL la dang ké. Day dudc xem 13
huéng nghién citu tiép theo ctia bai bao.
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