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Tém tit: Chuyén mach chim quang dugc xem nhu cong nghé hién tai dap
tmg dugc nhu ciu bang thong va dam bao chat lugng dich vu cho cac tng
dung khic nhau trong mang Internet toan quang ctia thé hé tiép theo. Tuy
nhién do han ché vé mat cong nghé hién tai, & cac nut chuyén mach 161
khong c6 b dém quang vi vay viéc dam bao truyén thong da dang dich vu
trong mang chuyén mach chum quang kho khan hon so voi mang dién tir
truyén thong. Hién nay da c6 mot s6 m6 hinh dugc cong bd va c6 thé chia
thanh 2 huéng tlep can chinh d6 1a dam bao chat luong dich vu tai ntt bién
va nut 16i mang chuyén mach chim quang. Tuy nhién ciac mé hinh nay ton
tai mot s nhugce diém d6 1a viéc phan chia bang thong cho cac tng dung
khac nhau chua linh hoat va thich nghi vdi tinh trang mang hién tai cling nhu
dam bao chat lwong mot cach tdt nhat cho cac dich vu cho cac ung dung uu
tién. Trong nghién ciru nay chung t6i dé xuat mot mo hinh véi phu'ong phép
du doan dua trén tinh toan tai luu lwong dén ciing nhu dang chiém giir cua
cac chum dé phan bd kénh budc song linh hoat cho cac ing dung khac nhau
truyén trong mang chuyén mach chum quang. Bén canh d6 mo hinh két hop
phuorng phap phan doan va truyén lai chim nham giam xac sudt mat chum,
giam do tré truyén théng va dam bao dugc chat luong dich vu cho cac ung
dung nay. Cac phan tich va danh gid hi€u qua cia mo6 hinh dua trén mod
phong sé& khang dinh vu diém ciia mo hinh duoc dé xuét.

Tir khéa: Bam bao chat lwong dich vy, Mang OBS, phan doan cham, truyén
lai chum

1. GIOI THIEU

Sy phét trién nhanh chéng caa Internet cong vai véi su biing nd cac loai hinh dich vu
thong tin, da lam gia ting khong ngiing nhu cau vé bang théng mang; trong khi viéc khai
thac kha nang truyén tai cia cap dong da dat dén ngudng gici han. Diéu nay doi hoi phai
xay dung va phat trién mot cong nghé mang mi nham dap tng duoc nhitng nhu cau do.
Giai phap cho van dé nay la phat trién mang truyen dan quang dé dap ung nhitng yéu cau
vé bing thong hién tai cua ngudi ding va hd trg cho céac dich vy khac trong tuong lai.
Hién nay c6 3 d& xuat vé mang chuyén mach quang d6 1a mang chuyén mach kénh quang
[12], mang chuyén mach géi quang [12] va mang chuyén mach chim quang (OBS) [16].
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Trong d6 chuyén Mach chum quang dugc xem nhu cong nghé htra hen cho mang Internet
toan quang cua thé hé tiep theo.
Kién tric mang OBS bao gom céc nit chuyén mach chum quang (nat OBS) két ni voi

nhau béi cc soi quang hd tro da budce song. Nhu duge md ta trong Hinh 1.1 ¢6 hai kiéu
nat OBS: ndat bién va nat 16i.

Nt il e
Nant 164 Tach tursd

Hinh 1. Kién tric mang OBS va chife ndng ciia cac ndt mang

Nut bién duoc xem nhu 1a giao dién gitra mién dién va mién quang va cé thé duoc chia
thanh hai loai: nat bién vao va nat bién ra. NGt bién vao thuc hién tap hop cac goi dién tir
(chang han cac goi IP, cac té bao ATM hoic cic khung Ethernet) ¢ cing dich dén thanh
mét don vi truyén dan Ion goi la chim quang (chaim). Hoat dong tiép theo bao gém dinh
tuyén, cap phat bugc song va lap lich cho chim trén mot kénh dit liéu ¢ cong ra. Cham
sau d6 dugc truyén qua mang OBS va cubi cling duoc tach tai nit bién ra va guai cac goi
ban dau toi dich cta chung. Nt 16i duoc trang bi mot ma tran chuyén mach dé thyc hién
chuyen tiép (chuyén mach) cac cham dén nit ké tiép. Mot ndt I5i OBS bao gom 2 phan:
quang va dién. Phan quang la cac bo ghép/tach budc song (multiplexer/demultiplexer) va
ma tran chuyen mach quang. Phan dién gom cac mo-dun vao/ra, 18p lich va diéu khién
dinh tuyén. Pon vi chuyén mach quang diéu khién cac chim tir mot cong vao dén mot
cong ra tuy theo dich dén caa cham.

Dic trung ctia mang OBS 1a géi diéu khién BHP (Burst Header Packet) tach roi véi phan
dir liéu caa nd (chuim) vé mat khdng gian va thoi gian, tac 1a goi diéu khién s& duoc giri di
truéc trén mot kénh didu khién, tach roi voi kénh dir liéu va thuc hién dat trudc kénh
budc song cho chiim cua no tai cac ndt 16i mang. Vi cach truyén tai dir liéu nhu vay, ro
rang mang OBS khong can dén cac bo dém quang dé luu tam thoi cac chum dit liéu trong
khi cho doi viéc xtr 1y cac goi diéu khién BHP cua ching tai cac ndt trung gian (ndt 16i)
va ciing khong yéu cau cac chuyén mach toc d6 nano gidy. Tuy nhién do thiéu bo dém
quang tai cac nat chuyén mach 18i vi vay viéc dam bao chat luvong lwong dich vu cho cac
ng dung trong mang chuyén mach chum quang khé khan hon so véi mang dién tir truyen
thong Do d6 van dé dam bao chét lwong dich vy trén mang chuyén mach cham quang réat
can duoc quan thm va nghién cau.
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Hién nay dd c6 mot s6 md hinh, giai phap dam bao chét luong dich vu cho cac tng dung
duoc cdng bd va co thé chia thanh 2 nhom tiép can chinh d6 1a dam bao chat lwong dich
vu bang cach cai tién cac hoat dong tai cac nit bién vao hodc tai cac ndt 16i mang. Voéi
dam bao chét luong dich vu tai nat bién c6 thé dya trén thoi gian offset OTD (Offset time
decision) [1] va dya trén kich thudc chum BLD (Burst Length Differentiation) [2] nham
dam bao chat lugng dich vu cho c4c tmg dung uu tién truyen vao mang. Vi céc giai phap
tai cac nat I6i dua trén viéc 1ap lich cho cic chum dén bang viéc phan phdi kénh budc
song tinh SWG (Static Wavelength Grouping) [10], phan phdi kénh budc séng dong
DWG (Dynamic Wavelength Grouping) [9] va phan phdi kénh budc song dua trén tai
LLAC (Load-Level Admission Control) [16], hay giai thuat 1ap lich ARP-SAC véi y
tuong chinh do 14 danh toan bo kénh budc song cho chim wu tién dén 1ap lich va duya trén
tinh toan téc do chum dén trung binh trong mot ctra s6 thoi gian quan sat dé xac dinh sé
kénh budc song danh riéng cho chim khong uu tién. Ngoai ra mot s giai phap két hop
thém cac phuong phap giai quyét sau tic nghén nhu sir dung duong tré [13], phan doan
cham [23, 24] hay chuyén d6i budc séng [6], truyén lai chum [4, 8, 14, 16, 23, 26] hoic
ket hop mot trong nhiing phuong phap trén. Tuy nhién, cac giai phap nay van boc 16 mot
s6 nhuogc diém sau: ddi vai cac giai phap dua trén thoi gian offset, OTD s& lam ting do tré
cac chum uu tién, ciing nhu chua c6 mot chinh sach rd rang dé dam bao chat lugng dich
vu cho cac tng dung nay. Déi véi cac giai phap tai cac ndt 16i dya trén 13p lich SWG,
DWG, LLAC déu khong Xét viéc phan phdi bang thong trong mdi truéng mang ma & do
luu lwong chum dén cong ra thay dol lién tuc. Hon nita, viéc can luu nhiéu thdng tin vé
trang thai cac kénh ra cling doi hoi can nhiéu viing nhé dugc trién khai tai cac nat dé co
thé 4p dung cac giai thuat nay. Bén canh do céac giai thuat lap lich nay déu dua giai phap
uu tién tuyét ddi déi véi cac chum wu tién, nén trong truong hop luu lugng chum vu tién
dén thap, bang thong dugc phan bo cho ching khong duoc sir dung hét, gay lang phi bang
thong trong khi d6 chum khéng uu tién khong duoc 1ap lich. Ngoai ra, viéc sir dung phén
doan bang tail dropping cho cac chim dén trudc trong khi géi diéu khién cta chum twong
Ung da goi di cling s€ gay nén viéc chiém dung bang thong khong dang c6 cua cac chum
nay ¢ nhirng nut 16i tlep theo trén dudng di tir ngudn dén dich cua chim dé. Trong nghién
clru nay ching t6i dé xuat mot giai phap vai viéc phan bd kénh budc séng thich nghi theo
tinh trang mang hién tai dé 1ap lich cho cac chum wu tién va khong wu tién bén canh do
két hop phan doan va truyén lai cham c6 kiém soat nham khai thac tét bang thong, giam
duoc xac suat mat chim va dam bao chét luogng dich vu cho cac tng dung khac nhau
truyén dong thoi trong mang.

CAu triic tiép theo cua bai viét nhu sau: Phan 11 mo ta giai phap dam bao chat luong dich
vu de xuat; Phan 111 mo phong, phan tich danh gia két qua va Phan 1V la phan ket luan.

2. GIAI PHAP PAM BAO CHAT LUGNG DICH VU BE XUAT

Xét mang chuyén mach chiim quang ma tai d6 cdc chum dén dugc gia thiét thuc ve mot
trong hai 16p uvu tién/khdng tién thap va co ho trg truyén lai. Tai nat bién vao chiu trach
nhiém nhan ban chum hoan thanh va luu mot ban sao cua n6 trong bo dém chp muc dich
truyen lai trong treong hop chum bi roi hodc doan chum trén hanh trinh tir nguon tai dich.


https://www.spiedigitallibrary.org/conference-proceedings-of-spie/4585/0000/Offset-time-decision-OTD-algorithm-for-guaranteeing-the-requested-QoS/10.1117/12.445200.short
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/4585/0000/Offset-time-decision-OTD-algorithm-for-guaranteeing-the-requested-QoS/10.1117/12.445200.short
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Nt 15i dong vai tro phan bd kénh budc song cho cac chim uu tién/khong uu tién dén 1ap
lich va kiém soat viéc phan doan va truyén lai trong trudng hop chum dén khong thé lap
lich duoc. Cu thé duogc chi ra & Hinh 2, mot chum sau khi duoc tap hop xong sé& duoc
nhan ban va luu vao bd dém dé phuc vu cho viéc truyén lai tai nat bién vao, chum chinh
s& dwoc giri vao mang 16i. Gia sir nat bién vao duoc trang bi mot bé dém du 16n dé luu
c4c ban sao cua cac chum duoc hoan thanh, mét chim nhan ban s& bi xo& néu thoi gian
séng cua nd hét han.
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Hinh 2. M& ta md hinh dam bdo chdt lwong dich vu dé xudt

Tai n(t 16i mang OBS ma tai d6 cac chum dén duoc gia thiét nhu & trén thuoc vé mot
trong hai 16p vu tién (ub(s°, e?)) va khong uu tién (ub(st,el)) trong d6 s°(s?) la thoi
gian bat dau va e°(e?) thoi gian két thlic ctia chum wu tién (khong wu tién) dén chua 1ap
lich. Gia str tai cong ra c6 W kénh budc séng, mot chum wu tién dén co thé duoc 1ap lich
I&n bat ky mot trong W kénh budc song; trong khi mot cham khdng wu tién dén chi duoc
lap lich trén mot trong W, kénh, véi W, < W. Céach 1am nay nham dé danh kénh budc
song nhiéu nhét cho cac chum wu tién. R3 rang viée diéu chinh phan bo bang théng kénh
budc song chi duoc thuc hién déi voi ludng cac chum khong wu tién dén, trong d6 kénh
bude song dugc cap phat cho ludng cham nay W, va s& dugc xac dinh qua mot ham tinh
céc gia tri luu lugng dén ciing nhu bang thong chiém dung hién tai & cong ra cua lop
chum wu tién va khong wu tién trong mdi khe thoi gian (At) xem xét.

Goi BW,(BW,) 1a bang thong chiém dung trén cac kénh budc song ra ciia chum wu tién
(khong uu tién) trong moi khe thoi gian At:
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ISBil 0 _ Trong d6 SByla sb lugng chum da duoc 13

P D WG Tk TR R (slg ) 1a thoi gi bit

0 BW - 1 k,] k,] g an a

dau cua chum uu tién (chum khong vu tién)

. va ey ;(ex ;) 1a thoi gian két thic cia chum

B — k=Xt (e — Skj) (2)  uu tién (cham khong wu tién) j da 1ap lich
=

BW trén kénh thr k. BW 1a bang thong hién tai
tai cong ra.
Ldc nay s6 budc song danh cho chum khéng wu tién W; dugc xac dinh nhu sau:
BW,
W= [W “ BW, + BW, (3)

Trong truong hop khong c6 kénh budc song khd dung dé lap lich cho chum dén, giai phap
dé xuat s& sir dung k§ thuat phan doan d6i v6i chum wu tién, bang cach tinh toan do Chong
lap ctia chum dén véi cac chum da duoc lap lich trén cac kénh, kénh ¢ khoang chong lap
nhé nhit s& duoc chon dé 1ap lich cho chum dén sau khi di cét phan chong Iap nham giam
s6 goi tin trong chum bi loai bo. Trong trudng hop con lai néu chim khong wu tién khong
lap lich dugc s& thuc hién tinh toan thoi gian séng con lai caa chum ciing nhu tai mang
trén lién két ra hién tai dé quyét dinh thyc hién truyén lai chdm hay khong. Mot chim
khong uu tién s& dugc xem xét truyén lai néu thoi gian séng ciia né 1a du cho viéc truyén
lai va tai mang hién tai & cong ra chua dat dén mirc tac nghén (Tai chuan hda <=0.7) [23].

P
Optical burst switching network

Hinh 3. M& hinh mang xem xét véi cdc dg tré truyén thong

Xét mot két ndi dau cudi di qua n chang, gia st thoi gian xir 1y tai nGt bién lan luot 14 T,
(thorl gian cho tap hop chum) va T, (thoi gian phan ra chum), thoi gian chuyén mach tai
moi nat 16i 1a T, va thoi glan truyén cham tir ngudn dén dich trong mang OBS la T,, do
tré truyén thong dau cudi ti da ctia mot cham 1a: Tmaxdetay = 2 X (Tp + (n — 1) X Ts +
T, +Tyr)

Gia sir mot cham khéng 1ap lich duoc (bi tic nghén) tai nit m, m < n, diéu kién dé
truyen lai cta chum nay la thoi gian song cua no, T; phai nho hon tong thoi gian song toi
da, Trnaxdelay, VOI thoi gian dé truyen lai goi dieu khién ARQ tir n(t tic nghén m veé n(t
nQU6n1 TARQ: Tub + TARQ < Tmaxdelay
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Tyrg = mXTg+ mXT, + T, trong do T 1a thoi gian xur ly truyén lai tai nat bién.

Mo hinh dé xuit dwoc mé ta chi tiét dwéi dang thuit toin nhw sau, trong do:

prlo

prrie (sprw %w chim dén chua 1ap lich, trong do sy, 1a thoi diém den, el

la th01 diém két thic va prio € {0,1}, trong tng néu prlo = (0 1a vu tién, 1 khong
uu tién;

- W:S6 kénh ra trén mdi lien két W = {1,2,...,w};
- Ta; Ta; TS: Tp’ Ti: TT’ Tmax delay;
- m: s6 nit ma chum di di qua;

Thudt toan tai nut loi:

INPUT
- I={p""°,bE™,..., P} 1a tap n chum dén trong khoing thoi gian xem xét, prio €
{0,1};

- W: S kénh ra trén mdi lién két W={1,2,....w}:

- SBy tap cac chum da duoc lap lich trén kénh tha k (k € W);
OUTPUT

- Tap cac chum uu tién dugce 1ap lich (I,);

- Tap cac chum khong wu tién duoc 1ap lich (I;);

PHUONG PHAP:
1 (Khoitao) At = 0.0001ms; W, = %; timedelay = 0;
2 FOREACH b €1DO
3 (Kh¢i tao) sc = —1; gapmin = ©;
4 IF (prio = 0) THEN
5 sc = BFVF(b""°,W);
6 ELSE sc = BFVF(b”"°, W,);
8 IF (sc # —1) THEN
9 SCHEDULE (b”"™, sc);
10 IF (prio = 0) THEN
11 I, =1, ("™}
12 ELSE I = I U {bP"™};
14 ELSE

15 Aropmin = ©;
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16 IF (prio = 0) THEN // thuc hién phdn dogn véi chum uu tién
17 FOR EACH k € W DO
18 (Khdi tao) eg . = 0;8isp, |41k = +;
19 FOR EACH j € |SB,| DO
IF((sP"™ > ;4 ) A (P < sj400) A (el < eju1i) AP = 5j10) <
20 drop,im) THEN
21 DroPmin = €l = $j114; 5S¢ = k; DropType = 0;
IF (Siprio < ej‘k) A (eip‘r'io < ej,k) A (eip‘r'io < Sj+1,k) A (ej‘k - SipT‘io) <
24 drop,i, THEN
25 dropmin = €j — sP™%; sc = k; DropType = 1;
28 IF sc # =1 THEN
29 IF DropType = 0 THEN
30 ™% = &P — dropin; SCHEDULE (b?™", s¢);
31 ELSE
32 sPT0 = sP™° 4 dropmim; SCHEDULE (bP™™, sc);
35 ELSE
36 DROP(bP™);
37 ELSE // truyén lai véi chim khong weu tién
38 Tprg = mMXTg+ mXT, + T
S 5 Pk =)

39 BW,, = %;
40 IF (T; + Tyrg < Tmaxdetay) N (BWpow < 0.7) THEN
41 SendARQ(IDBurst, b”"*, Typo);
42 ELSE DROP(bP™);
44 IF (s”"* > t) THEN // cép nhat lai sé kénh danh riéng cho l6p chim khéng wu tién

S, 5Pkl e0,-s0))
45 BW, = =

A R R
46 Bw, = =S

= _m ]

47 Mﬁ_'hvxsmﬁmmL
48 At = At + 0.0001ms;

RETURN;

Panh gia d¢ phic tap giai thuat:
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Tai nut 16i: M6 hinh thyc hi¢n 4 giai doan:

- Giai doan 1 (Thyc hién tir dong 1 dén dong 15): Goi giai thuat 1ap lich BFVF [13] dé
lap lich cho chum dén trén cac kénh ra twong (ng véi ting 16p wu tién c6 do phuc tap
O(W log(|SBwl))-

- Giai doan 2 (Thyc hién tir dong 16 dén dong 36): Thuc hién tinh toan do chong lap
gitra chum dén va cac chum da duoc 1ap lich trén cac kénh dé thuc hién phan doan co
do phuc tap O(W * log (|SBy ).

- Giai doan 3 (Thuc hién tir dong 37 dén dong 43): Tinh d6 tré va bing thong chiém
dung cho vi¢c truyén lai chum khong wu tién do phtc tap O(7).

- Giai doan 4 (Thyc hién tir dong 44 dén dong 48): Tinh bang thong chiém dung trén 2
16p chum uu ti€n va khong uu ti€n va cap nhat lai s6 budc song danh riéng cho chum
khong uu tién d6 phuc tap O(5).

O day 4 giai doan thuc hién tuan tu vi vay do phuc tap caa md hinh tai nat I8i 13: O(W *
log(ISB,,|) + O(W * log(ISB,, 1)) + 0(7) + 0(5)). Trong d6 W latong s6 kénh ra, SBy,
la s6 chuim 16n nhat d2 1ap lich trén 1 kénh nao d6 trong W kénh ra tai cong ra xem xét.

3. PHAN TiCH VA PANH GIA

Dé chang minh tinh hiéu qua caa mé hinh bang thuc nghiém ching tdi thuc hién cai dat
mo6 phong mo hinh dé xuat va so sanh véi cac mé hinh 1ap lich, md hinh truyén lai két
phan doan chum dam bao chat lugng dich vu da cong bd trude day dua trén xac sudt mat
goi tin trén céac 16p wu tién va khong uu tién (cac goi tin duoc chira trong cac chum bi
mat), do tré truyén thong. Moi truong mé phong 1a NS2 véi goi mé rong obs0.9a [24] va
phan mém C++, trén may tinh CPU Intel Core 5 CPU 2.4 GHz, 8G RAM. M6 hinh mang
mo phong duoc thuc hién 1a mang NSFNet 14 nit 16i (C;,i = 0,1,...,13), trong d6 moi
nat I18i két ndi véi mot nat bién (E;, i = 0,1, ...,13) nhu mé ta & Hinh 4. Cac ludng dir liéu
dén tai nat bién c6 phan phéi Poisson. M&i lién két c6 10 kénh dit liéu va 2 kénh diéu
khién. M6 phong duoc thyc hign voi tai chuan hod tir 0.1 dén 0.9 véi thoi gian 5s.

4 * a“‘
Eﬁ‘ — . @ s‘ﬂ
EY e

Hinh 4. M& hinh mang mé phong NSFNET
Céc muc tiéu md phong bao gom:

1. So sanh hiéu qua ciia mo hinh d& xat véi cac md hinh da cong bd trudc day dua
trén ti 1¢ mat gdi uu tién, va khéng wu tién va cia ca uu tién co va khong uu
tién, trong do6 ti I€ mat goi dugc tinh nhu sau:
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Ti 1& mat g6i tin = s6 g6i tin bi loai bo / tong sb goi tin dén.
2. So sanh sy bién thién sd budc song danh riéng dugc phan bd cho I6p chum
khong wu tién dua trén sy thay doi theo Iuu luwgng dén cua 2 16p chum wu tién
va khong uu tién.

N SEERE
S_unbbbBll 1E0dLbbihil

Tal chuis dia (Extang) Vi ke b (Eibange

1 &)

AV oy W 1

bt g

01

sooaoe

Hinh 5. So snh ty I¢ mat géi tin trén I6p chum  Hinh 6. So sanh ty I¢ mat géi tin trén Iép chim
wu tién gitta cac mo hinh dam bao chat lwong  khong wu tién gitta cac mé hinh dam bdo chat
dich vu SWG, DWG, LLAC, ARP-SAC va md luong dich vu SWG, DWG, LLAC, ARP-SAC
hinh dé xuat va mé hinh dé xuat
Qua két qua md phong duoc thé hién & Hinh 5 khi so sanh ti 1&¢ mat mat dir ligu (goi tin)
d6i voi luu lugng cac chim uu tién cua cAc md hinh dam bao chat luong dich vu SWG,
DWG, LLAC, ARP-SAC cho thay, giai thuat chap nhan 1ap lich SWG, DWG c6 xac sut
mat goi cao nhat, boi vi 2 giai thuat nay thiét lap kénh budc song danh riéng cho chum wu
tién va khong wu tién véi gia tri ¢6 dinh nén khong phan ph01 duoc tai nguyén bugc song
hop ly trong méi truong mang ma ¢ do Iuu lugng chum dén cong ra thay doi lién tuc. Bén
canh d6 giai thuat LLAC c6 Xac suat mat goi uru thap hon so véi SWG, DWG, ARP-SAC,
diéu nay c6 thé giai thich, do giai thuat LLAC danh toan bo kénh budc séng ¢ cong ra cho
lvu lugng chum wu tién, tuy nhién diéu nay lai khéng cong bang cho luu lugng chum
khong wu tién, nhu két qua chi ra & Hinh 6 khi so sanh xac suat mat goi tin ddi véi luu
lwong chiim khéng wu tién thi giai thuat LLAC c6 xac suat 1a cao nhat. Ngoai ra véi mo
hinh d& xut c6 xac suat mat cham wu tién thap nhat diéu nay cho thay véi cach danh toan
bo kénh budc song cho luu lugng chum wu tién dén. Bén canh do trong mot s trudng
hop khong con kénh budc song khd dung dé 1ap lich cho chim wu tién, mo hinh dé xuat
s& thyc hién phan doan chim nham giam s6 lugng dir liéu bi mat va qua két qua duoc chi
ra & Hinh 5 nay ciing khang dinh mo hinh dé xuat da giai quyét dugc van dé dam bao chat
lwong dich vu tt hon cho 16p wu tién cao.

Mot két qua duoc thé hien ¢ Hinh 7 khi so sanh xac suat mat goi tin tong trén 2 16p luu
lwong dén wu tién va khong wu tién cho thiy mo hinh d& xuit cd xé&c suat trén 2 16p thap
nhat. Piéu nay c6 dugc do mé hinh dé xuét cung cip kénh budc séng danh riéng W, mot
cach linh dong cho luu lwgng chum khong uu tién béng cach dy doan duya trén bang thong
chiém dung cuaa cac chum trén mdi 16p sau do quyét dinh phan phéi tai nguyén kénh budc
song hop ly da tan dung dugc tai nguyen t6t hon va thich nghi véi tinh trang mang & mdi
thoi diém. Bén canh d6 trong mét s6 truong hop khong con kénh bude song kha dung mo
hinh s& thyuc hién truyén lai chim khéng wu nhdm giam d tré truyén thong va tang luu
luong gui vao.
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Hinh 7. So sanh ty l¢ mat goi tin trén |6p chim wu tién/khéng wu tién giita cdc mé,hfnh dam bao
chat luong dich vu SWG, DWG, LLAC, ARP-SAC va mé hinh dé xuat

Biing thong chiém dung ciia 2 16p chiim wu tién va khéng wu tién
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Mot két qua thong ké trong 300 khe thoi gian du doan dugc thé hién & Hinh 8, Hinh 9 cho
théy khi bang thong chiém dung gitra 2 16p wu tién va va khong wu tién thay déi mo hinh
dé xuét s& dleu chinh gia tri W; phu hop dé dap ung dugc tinh trang cac chum dén cho
thoi diém tiép theo va didu nay mét lan nita khang dinh mo6 hinh dé xuat da linh hoat
trong viéc phan phdi kénh budc song cho chim wu tién nhim tao sy cdng bing giita cac
I6p dich vu truyén trong mang.

4. KET LUAN

Bai bao nay chung t6i d& xuat mot mé hinh dam bao chat lwong dich vu véi phuong phap
du doan dua trén tinh todn bang thong chiém dung cua cac luu lwong chum wu tién va
khong wu tién dén trong mdi khe thoi gian dinh trugc dé phan bd kénh budc song linh
hoat cho cAc ang dung khéc nhau truyén trong mang chuyen mach chim quang. Bén canh
d6 mo hinh két hop phuong phéap phén doan va truyen lai chim nham giam xac suat mat
cham, giam do tré truyén thong va dam bao duoc chét luong dich vu cho cac ung dung
nay. Dua trén c4c phan tich va két qua mé phong, mé hinh de Xuét da thé hién duogc céc
vu diém thdng qua ti 16 mét géi tin va linh dong trong viéc Cap phat kénh budc song cho
luu lwong chum khong wu tién da khang dinh mé hinh dé xuat da giai quyét duoc van dé
dam bao chat lugng dich vu tot hon cho 16p wu tién cao va dam bao duoc cdng bang cho
cac ung khéc truyén trong mang.
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Title: QUALITY OF SERVICE ASSURANCE MODEL IN OPTICAL BURST SWITCHED
NETWORKS

Abstract: Optical burst switching is an existing technology that meets the bandwidth needs and
ensures quality of service for various applications in the next generation all-optical Internet. due
to current technological limitations, the core nodes do not have optical buffers, so ensuring
diversified service communication in fiber-switched networks is more difficult than in
traditional electronic networks. There are several models published and can be divided into 2
main approaches: quality assurance at the edge node and the core node of the OBS network.
However, these models have some disadvantages: the division of bandwidth for different
applications is not flexible and adaptable to the current network conditions as well as ensuring
the best quality for services. service for priority applications. In this study we propose a model
with prediction method based on calculating the incoming and occupied traffic load of the bursts
to distribute wavelength channels flexibly for different applications transmitted in the OBS
network. In addition, the model combines the burst segmentation and retransmission methods to
reduce the probability of burst loss, reduce communication delay and ensure quality of service
for these applications. The analysis and evaluation of the effectiveness of the model based on
simulation will confirm the advantages of the proposed model.

Keywords: Quality of Service, Optical Burst Switched, Burst Segmentation, Retransmission
Burst.
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