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Tém tat — Vi su gia tang luu luong truy cip Internet trong thoi gian gan day, viéc sit dung mang
quang la xu hwéng tat yéu nham dap tng nhu cau bang thong 16n hon, t8c d6 truyén dit liéu
nhanh hon va déc biét 1a hd tro chat luwong dich vu (QoS) tot hon. D&i véi mang chuyén mach
chum quang (mang OBS), phan biét dich vu duoc tiép can theo hai huéng: dya trén thoi gian bu
dép va dua trén kich thudc chum. Bai bdo nay sé dé xudt mot két hop phan biét dich vu dua trén
ca thoi gian bu dap va kich thudc chuim, c6 tén goi 1a m6 hinh OT-BLD. Két qua mo phong va
phan tich cho thdy rang mo6 hinh OT-BLD dat duoc hiéu qua déng k& khong chi lam giam ti 18
mat mat d6i véi cac chum wu tién cao ma con giam dugc do tré truyén thong dau cudi caa chung
50 vOi cac chum uu tién thap.
Tw khoa: Mang OBS, diéu khién QoS, OTD, BLD, OT-BLD.
1. Gi6i thiéu

Ngay nay, Internet da tro thanh mét yéu cau khong thé thiéu d6i voi nguoi dung trong
cac linh vic khac nhau, nhu trong diéu tri y hoc, hoc tap dién tir, hdi nghi truyén hinh hay chinh
phu dién tx ... Thuce t€, da ¢ mot sy gia tdng nhanh chéng theo cdp s6 nhan vé luong nguoi
dung Internet qua cac ndm [1]. Theo thong ké mdi nhat, nhu dwoc chi ra trong Hinh 1, luong
nguoi dung da tang tir nam 2005 dén 2018 lén dén 380,5% [2]. D€ dap tng véi su tang truong
nhanh chéng nay, mang luéi vién thong can dugc nang cap, thay dai.
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Hinh 1. Lugng ngroi dung Internet ting qua cac nam [2].

Mang chuyén mach chum quang (Optical Burst Bwitching - OBS) 1a m6 hinh chuyén
mach cho phép truyén dir liéu qua cac bude song, tan dung nhiing tién bd vuot bac tir cong nghé
ghép kénh phan chia budc song (Wavelength Division Multiplexing - WDM). Trong mang OBS,
chi mot s6 it kénh (thong thuong mot kénh trén moi soi quang) duoc st dung lam kénh diéu
khién nén phai trai qua céc chuyén doi quang-dién-quang (O/E/O), con cac kénh con lai duoc gite
toan quang dé€ sit dung cho viéc truyén di liéu. Do d6 tinh trong sudt vé di liéu va ghép kénh
thong ké co thé dat duoc dong thoi.

Trong mang OBS, ty 1& mat d liéu va d6, tré dix liéu 1a hai tiéu chi danh gid hiéu suat
quan trong, nhat la trong moi treong truyén thong co xét dén chat lwong dich vu (QoS). Vé co
ban, co thé€ phan loai thanh hai m6 hinh phan biét QoS: twong d6i va tuyét d6i. Vi mo hinh phan
biét QoS twong d6i luu lwong dwgc phan tach theo cac 16p. Hiéu suét ciia mbi 16p khong duoc
dinh nghia mot cach dinh lwgng theo cdc tiéu chi tuyét d6i nhu dwa trén ty' 16 mat di liéu, do tré
va bang thong. Thay vao dd, QoS ctia mot 16p duoc dinh nghia twong d6i so véi cac 1op khac.
Nguoc laj, m6 hinh QoS tuyét d6i nham cung cdp cac dam bao chat luong trong truong hop xau

nhat vé ty 16 mat di liéu, do tré va bang thong ddi voi cac dich vu [3].

Da c6 mot s6 md hinh cung cdp QoS duoc cong bd. Cu thé, cac tac gia trong [4] da tang
thém mot gid tri thoi gian bt ddp mo rong (extra offset-time) cho cac chiim wu tién cao dé duoc
wu tién khi ¢ su tranh chap tai nguyén voi chum wu tién thap. Trong khi, cac tac gia trong [5] dé
xuat thiét 1ap kich thudc bé d6i véi cac chum wu tién cao nham ting kha nang 1ap lich cho cac
chiim nay vao cac khoang tréng duoc tao ra trén cac kénh. Tuy nhién, mdi dé xuat trén chi dam
bao mot tiéu chi danh gia hiéu suat: hodc ti 1é mat di liéu, hodc do tré di liéu. Mot két hop cta 2
mo hinh nay ¢é thé mang lai mot hiéu suét tot hon cho van dé cung cdp QoS trong mang OBS.
Bai bao nay sé dé xuat mot md hinh cung cdp QoS dong thoi dua trén thoi gian bu dap va kich
thidc chiim nham khong chi lam giam ti 16 mat dit liéu d6i véi cac chtim wu tién cao ma con giam
duoc dd tré truyén thong dau cudi ctia ching so véi cac chiim wu tién thap.

Céc phan tiép theo trong bai bdo bao gom: Phian 2 gidi thiéu vé cac nghién ctru lién quan
vé QoS duya trén thoi gian bu dép va dwa trén kich thwde chum; Phan 3 1a mo ta chi tiét dé xuat
ctia ching t6i vé md hinh cung cdp QoS dua trén thoi gian bit dap va kich thude chiim; Cac mo
phong, so sanh va phan tich két qua ciing duoc thé hién trong Phan 4. Cudi cung la két luan &
Phan 5.

2. Cac nghién cttu lién quan

Van dé phan biét QoS la can thiét trong bat c@ méi treong mang truyén dix liéu nao, bao
gom ca mang OBS. Cung cdp su phan biét QoS co thé thuec hién ¢ niit bién, nut 16i hodc tai ca nat

bién va nut 16i [6]. Trong bai bdo nay chung toi xem xét co ché cung cdp QoS & nut bién.
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C6 hai hudng tiép can duoc dé xuat vé phan biét QoS ¢ nut bién: (1) phan biét dua trén
thoi gian bu dép (Offset Time based Differentiation - OTD) [7][8][9] va (2) phan biét dwa vao kich
thude chum (Burst Length-based Differentiation - BLD) [10][11]. Vi OTD mot gia tri thoi gian
b1 dap bd sung sé duoc thém vao cac chim wu tién cao (High Priority - HP), ma két qua la ching
sé duoc wu tién 1ap lich so véi cac chum khong wu tién (Low Priority - LP) khi ¢6 tranh chdp xay

ra trong moéi treong mang OBS st dung giao thirc JET nhu thé hién 6 trong Hinh 2.
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Hinh 2. M6t vi du vé phan biét QoS dwa vao thoi gian bu dép (a), trong d6 chum wu tién cao c6

co hdi 1ap lich cao hon so véi wu chum tién thap (b).

Véi BLD, do cac chum c6 kich thudc bé thuong cé co héi duoc lap lich vao cac khoang
trong cao hon nén cac goi tin vu tién cao (16p HP) dugc tap hop thanh cac chum c6 kich thude

bé, trong khi cac goi tin uwu tién thap (16p LP) duoc tap hop trong cac chum 16n hon nhu thé hién

trong Hinh 3
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Hinh 3. M6t vi du vé phan biét QoS dua vao kich thudc chum (a), trong d6 chum kich thudc bé

6 co hdi 1ap lich 1dp day khoang trong cao hon so voi chum wu tién thap (b).
Tuy nhién, v6i phuong phap OTD, do ting thoi gian bu dap, cic chum wu tién cao sé co
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dd tré dau cudi cao hon so véi cac chum wu tién thap. Véi phuong phép BLD viée tao ra cac chum
6 kich thudce bé sé lam gia tang s6 lugng cac chum lwu thong trong mang; va két qua la sé lam
gia tang xac suat tic nghén. Hon nita, khi tai mang ting cao, khoang trong duwoc tao ra thuong sé
c6 kich thudc bé nén ciing khong thé duoc sit dung dé 1ap lich 1ap day khoang trong. Khi do
phuong phap BLD khong phut hop dé thuc hién phan biét QoS gitta cac 16p uu tién.

Bai bao nay do dé dé xuat mét phuong phap diéu khién QoS véi y tudng két hop nhirng
uu diém cua hai phwong phap OTD va BLD. D6 1a van stt dung OTD dé dé dang thich ting véi
giao thuc JET, giao thitc dugc trién khai phé bién trong cac mang OBS, trong phan biét cac 16p
uu tién, dong thoi st dung tiép can ctia BLD nham giam ti 16 mat bang cach tang ti 1& 1ap lich 1ap

day khoang trong thanh cong. Chi tiét phuong phap duoc néu trong cac phan tié€p theo.
3. M6 hinh két hgp OT-BLD

MO0 hinh dé xuat duoc thue hién tai ntt bién mang OBS va c6 tén goi la OT-BLD (Offsset
Time and Burst Length based Difference). Cu thé, m6 hinh tap hop chum phan biét dich vu dua

trén thoi gian bu dap va do dai chum nhu sau.

Gia st chi ¢6 2 16p uu tién, cao va thap, duoc xem xét d6i voi cac goi tin dén tai nut bién,
do d6 c6 2 hang doi tap hop chum wu tién dugc phan bo cho mdi dich dén. Mo hinh OT-BLD tap
hop chiim theo céc tiéu chi: chiim wu tién cao cé thoi gian bu dap 1én, nhung do dai chtm bé;

trong khi chtim wu tién thap cé thoi gian bu dap bé, nhung do dai chiim 16n.

Tiéu chi tht nhat nham d& lam cho md hinh OT-BLD phtt hop véi giao thiee JET [12][13],
la giao thitc dugc stt dung phd bién cho cac mang OBS, trong d6 thoi gian bu dap duoc stt dung
nhu 1a thude do wu tién: chtim c6 thoi gian bu dap 16n sé duoc wu tién hon chtim ¢6 thoi gian bu
dap bé néu c6 tranh chap xay ra. D& thuc hién diéu nay, chiim wu tién cao thong thuong sé duoc
thém mot thoi gian bu dap b sung (extra OT), thay vi chi thoi gian but dap co ban (basic OT) nhuwe
ctia chiim weu tién thdp. Cu thé, cc tac gia trong [14] cho réng thoi gian bu ddp caa chim wu tién
cao can gap 3 dén 5 lan d6 dai chum cta chum wu tién thap d€ dadm bao mot su tach biét hoan
toan. Tuy nhién, kich thudc chum wu tién thap 16n sé 1am gia ting dd tré cua chum wu tién cao
(gia tri extra OT). Ttr nhan dinh khi quan sat treec quan, nhue duwoc mo ta trong Hinh 4, 1a néu thoi
gian bu dap ctia chiim wu tién cao 1én hon tong thoi gian bu dap va do dai ctia chum wu tién thap
thi sé tranh dwoc tranh chdp ctia hai chiim wu tién cao va thap nay trén mot két ndi dau cudi. Tk
d6, md hinh OT-BLD quy dinh thoi gian bt dap ctia chiim wu tién thap sé 1a thoi gian bu dap co
ban (basic OT) va thoi gian bu dap ctia chtim wu tién cao sé 1a tong thoi gian bt dap co ban va do
dai ctia chim wu tién thap, tc 1a thoi gian bu dap bo sung it nhat bang véi do dai chim wu tién
thap. Doi vdi truong hop nhiéu hon 2 16p wu tién duoc xem xét, dé xuat nay sé duoc quy dinh
d6i véi 2 16p lién tiép. Tuy nhién, s6 16p tang sé lam gia ting dang k& do tré d6i vaéi cac 1op uu

tién cao.
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Hinh 4. Thiét 14p thoi gian bt ddp bd sung 16n hon do dai chiim wu tién thap sé gitp giam

tranh chap gitra 2 16p chum wu tién.

Véi tiéu chi thit 2 lién quan dén chum wu tién cao c6 do dai bé, trong khi chum wu tién
thap c6 d6 dai 16n, quy dinh nay sé tang co hoi dwoc 1ap lich ctia cac chum wu tién cao do ching
6 xac sudt duoc 1ap lich vao cac khoang tréng cao hon. Tuy nhién, d¢ dai chum can 16n hon mot
ngudng toi thiéu (MinB) nhu khuyén cao trong [13], [14]. Tém lai, trong m6 hinh OT-BLD cta
ching t6i, d§ dai chiim wu tién cao dugc chon bang ngudng do dai t8i thiéu, nhung do6 dai t&i da
chum wu tién thap sé 16n hon. Tuy nhién, mot van dé dat ra 1a d6 dai chum wu tién thap nén la
bao nhiéu trong teong quan véi dd dai cua chum wu tién cao. Mot khao sat ctia B. Kantarci va
cong su trong [15] cho thdy rang d6 dai chtim bé thuwong roi vao doan [1.25KB — 30KB] va d6
chum 16n thuong roi vao doan [30KB — 60KB]. Do d6, mo6 hinh OT-BLD chon kich thuwdc cua
chtim wu tién nam trong doan [1.25 — 30KB] va kich thuéc ctia chiim wu tién thdp nam trong doan
[30KB - 60KB].

4. M6 phong va phan tich két qua

Cac mo phong cua chung t6i dugc trién khai trén mot mdy tinh PC véi cadu hinh 2.4 GHz
Intel Core 2 CPU, 2G RAM. Xét cac goi tin dén tai cdc hang doi ctia nat bién OBS ¢ phan phdi
Poisson va c6 kich thude cac géi tin nam trong khoang [500, 1000] bytes. Tai mdi ntt bién vao, s&
hang doi dugc xem xét trong mdi dich dén n = 2, gdbm mot hang doi wu tién cao c6 ngudng thoi
gian T:(0)=1000us va mét hang doi wu tién thap v6i ngudng thoi gian Ta(1)=1500us. Gid tri thoi
gian bu' ddp co ban dwgc thiét 1ap 1a 300us. Cac ngudng dd dai cho cac hang doi tap hop chum
duoc thiét 1ap ban dau la L(0)=20KB va L(1)=30KB, nhw khuyén cdo cuia B. Kantarci va cdng sw
trong [15]. Gia tri MinB dwoc chon la 10KB, s6 budc song trén mdi lién kétrala W=8, bang thong

ctia mdi lién két 1a 1Gbps.




Hinh 5. Hinh thai mang mo phong NSFNET.

Mo6 phong duoc thuc hién trong khoang thoi gian 2 gidy (s) trong d6 ¢6 2 giai doan khao
sat, (1) tir 0 dén 1.0s tai dén tai 2 hang doi vu tién cao va thap lan luot 14 0.2, 0.2 (truwong hop tai
dén 2 hang doi bang nhau); (2) tir 1.0 d&n 2.0s tai dén hang doi wu tién cao ting 1én 0.4 va tai hang
doi vu tién thap khong thay doi. M6 hinh mang duoc xem xét 1a NSFNET (Hinh 5). Méi truong

md phong 1a NS2 véi gbi hd trg mang obs-0.9a.
Cdc muyc tiéu mé phong bao gom:

e So sénh ti 1& mat chum tong (ctia ca wu tién cao va thap) va ti 16 mat chim ctia mdi 16p
uu tién gitta cdc mod hinh: khong phan biét wu tién (undiff), OTD, BLD va OT-BLD.
e So sanh d0 tré trung binh ctia cac gdi tin (chtim) ctia cac 16p wu tién giita cac mod hinh:
undiff, OTD, BLD va OT-BLD.
4.1. So sanh ti 1¢ mat chum gitra cdc m6 hinh.
Chuing t6i tién hanh so sanh ti 1¢ mat chum wu tién cao, uwu tién thap va tong gitra cac md
hinh: undiff, OTD, BLD va OT-BLD; két qua dwgc chi ra nhu trong Hinh 6.

g 012 8 02
2 =
c 01
3 & 0.15
J 0.08 =
> . 5
E 0.06 undiff oTD £ 01
s BLD OT-BLD 2
g O - 0.05
; &0
E 3 undiff oTD
. 0.02
e < BLD OT-BLD
F oy = 0
0.20.4060.8 1 1.21.41.6 1.8 2 0.20.40.60.8 1 1.21.41.61.8 2
Thoi gian mo phong (s) Théi gian md phéng (s)
(a) (b)
0.22
£ 02
E o1s
5
& 0.16 undiff
E oTD
<@
— 0.14 BLD
=
OT-BLD
0.12

0.20.4060.8 1 1.21.41.61.8 2
Thé&i gian mé phong (s)

(©)

Hinh 6. So sanh ti 1¢ mat chum wu tién cao (a), wu tién thap (b) va tdng (c) gitta cac mo hinh:
undiff, OTD, BLD va OT-BLD.
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Tt Hinh 6(a), chting ta nhan thdy rang ti 1é mat chum wu tién cao cia md hinh OT-BLD
la thdp nhat trong ca 2 giai doan moé phong. Giai thich cho diéu nay, do undiff va BLD khong
quan tdm dén viéc stt dung thoi gian bt dap nhuw 1a d&u hiéu wu tién nén khi c6 tranh chdp chiim
xay ra, giao thirc JET khong phéan biét dugc gitta cac chum wu tién nén ti 16 mat ¢ ca 2 16p uu tién
gan nhu khong co6 sy chénh léch dang ké (so sanh Hinh 6a va Hinh 6b). Nguoc lai, véi OTD va
OT-BLD, thoi gian bu dép duoc st dung nhu la d&u hiéu phan biét wu tién, nén giao thirc JET sé
wru tién cho chtim c6 thoi gian but dap 1én hon khi ¢ tranh chdp chiim xay ra. Hon nita, do kich
thwede chum trong OT-BLD la ngén hon nén ¢é co hoi duoc lap lich cao hon so véi trong OTD;
két qua la ti 1é mat chum trong OT-BLD la thap nhat.

T Hinh 6(b) chiing ta nhan thay rang ti 1é mat chum wu tién thap cia BLD méi la thap
nhat, chtt khong phai 1a OT-BLD. That vay, cac chum duoc tao ra trong mé hinh BLD ¢6 kich
thudc bang nhau va bé nén cé nhiéu co hdi duoc 1ap lich vao cac khoang tréng hon, trong khi
trong cac md hinh khéc, do viéc tap hop chum c6 két hop véi ca ngudng thoi gian, nén c¢é nhiéu
treong hop chum dugc tao ra cé kich thudc 16n hon va do d6 co héi duoc 1ap lich vao khoang
trong tré nén it hon. Ti 1é mat chum wu tién thdp ciing cao hon (so sanh Hinh 6(a) va Hinh 6(b))

do da s6 tai nguyén da duoc vu tién cho cac chum wu tién cao.

Tir két qua mat chum ctia mdi 16p wu tién, t 1& mat chum t6ng ctia ca 2 16p dwoc chi ra
nhu trong Hinh 6(c), trong d6, ¢ giai doan 1 (ttr 0.0s dén 1.0s, voi tai 0.2 d6i véi ca hai 16p wu
tién), OT-BLD cho ti 1é mat chum t6t hon so véi OTD, BLD va undiff Tan luot khoang 4%, 5% va
12%.. O giai doan thit 2 (tlt 1.0s dén 2.0s, véi tai 0.4 ctia 16p wu tién cao va tai 0.2 ctia 16p uu tién
thap), OT-BLD ciing cho két qua mét chum t6t hon so véi BLD, OTD va undiff khoang 3%, 7% va
10%. Nhu vay, mo hinh OT-BLD thé hién tinh hiéu qua cia minh mét cach 6n dinh déi véi su
tdng giam tai dén.

4.2. So sanh d¢ tré trung binh cta cac goi tin.

Chung t6i tiép tuc so sanh d6 tré trung binh cta cic gdi tin (chum) gitta cdc md hinh:

undiff, OTD, BLD va OT-BLD véi két qua nhu trong Hinh 7.
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Hinh 7. So sanh d¢ tré trung binh (us) ctia cac géi tin (chim) wru tién cao (a), wru tién thap (b) va
ca 2 16p uu tién (c) gitta cac mo6 hinh: undiff, OTD, BLD va OT-BLD.

Két qua Hinh 7(a) cho thay d6 tré trung binh cua cac géi tin (chum) wu tién cao ctia md
hinh OT-BLD va BLD la thap nhét trong ca 2 giai doan, trong khi d6 tré trung binh cua cac goéi
tin trong mo hinh undiff va OTD la cao hon. Nguyén nhan la do OT-BLD va BLD st dung d6 dai
chum t&i thiéu (MinB) nhu 1a ngudng tap hop chum nén néu luu luong goi tin dén tai nat bién
cao, ngudng d6 dai dat dén trude thi thoi gian tap hop chum hién thoi quy dinh dd tré truyén
thong dau cudi. Ngoai ra, OT-BLD c6 d6 tré cao hon BLD tai 16p wu tién cao ma c6 thé duoc giai
thich 1a do cac chum wu tién cao nay duoc cong thém thoi gian bu dap extraOT trong OT-BLD
nén c6 d6 tré 1én hon so v6i BLD. OTD va undiff c6 cling thoi gian tAp hop chtim nén do tré trung
binh ctia chiing phu thudc vao thoi gian tap hop chum nay, phuwong phap OT-BLD va BLD c6 s
da dang kich thudc chiim sinh ra hon nén kéo theo thoi gian tap hop chum 6 hang doi thay doi
theo xu hudng giam.

D4i véi cac giai thuat OTD va undiff méc du gia tri thoi gian tap hop chum khong thay
ddi, nhung d6 tré cua 16p wu tién cé xu hudéng gidm xudng nhu phan tich tai Bang 1. D&i véi 16p
khong wu tién, do tré & 16p nay 1a khong thay ddi ¢ ca 3 mé hinh, boi vi thoi gian tip hop chum
cua chung la khong thay doi va tai dén khong thay doi (déu 0.2) nhw nhin dwoc chi ra 6 Bang 2.

Béang 1. D9 tré trung binh (us) ctia cac gdi tin (chtim) thudc 16p wu tién cao.

Thoi gian (s) 0.2 0.4 0.6 0.8 10 | 1.2 | 14 | 16 | 1.8 2

Khong sedung | 995 | 987 | 988 | 1042 | 987 | 516 | 507 | 504 | 509 | 497

OTD 995 | 987 | 988 | 1042 | 987 | 516 | 507 | 504 | 509 | 497

BLD 670 | 659 | 661 681 | 666 | 343 | 341 | 338 | 344 | 336




OT-BLD 730 | 719 | 721 741 | 726 | 403 | 401 | 398 | 404 | 396

Béang 2. D tré trung binh (us) cac géi tin thudc 16p wu tién thap.

Thoi gian (s) 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6 1.8 2

Khong stt dung | 1006 | 1029 | 1005 | 1027 | 1006 | 1011 | 988 | 1017 | 1015 | 995

OTD 1006 | 1029 | 1005 | 1027 | 1006 | 1011 | 988 | 1017 | 1015 | 995
BLD 1006 | 1029 | 1005 | 1027 | 1006 | 1011 | 988 | 1017 | 1015 | 995
OT-BLD 1006 | 1029 | 1005 | 1027 | 1006 | 1011 | 988 | 1017 | 1015 | 995

5. Két luan

Trong bai bao nay, chung t6i da danh gia cac ky thuét tap hop chum da duoc cong bd

OTD, BLD va phuong phéap thong thuong khi khong st dung c¢é xem xét dén QoS, qua do6 dé

xudt cai tién két hop cac ky thuét tap hop chum da cong bd nay véi ky thuat OT-BLD, khi so sanh

két qua vé ti 1é mat chum cua OT-BLD da cho thdy dwgc hiéu qua cua ky thuat nay so véi cac ky

thuat khac thong qua ty 1& mat chum tong va ting 16p duoc giam danh ké. Ngoai ra, d6 tré trung

binh ctia gdi tin giam va khong tang dang ké trong cac thoi gian mo6 phong khac nhau cling chiing

minh dwoc su hiéu qua cua viéc két hgp qua ky thuét nay. Tuy nhién, can c6 nhiing nghién ctru

cai tién hon ntra ky thuat OT-BLD vé ti 1é mat chum khéng vu tién duoc t6t hon ciing 1a dong luc

cho nhiing nghién ctiu ti€p theo.
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A QoS DIFFERENT MODEL BASE ON OFFSET TIME
AND BURST LENGTH IN OBS NETWORK.
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Abstract: With the increase in Internet traffic recently, using the optical networks is
inevitable trend to response provide larger bandwidth, faster data transfer speeds
and support for quality of service (QoS). For an optical switching network (OBS
network), service differentiation is approached in two directions: based on offset-
time and burst length. This paper will propose a service differentiation based on
both offset time and burst size, called OT-BLD model. The simulation and analysis
results show that the OT-BLD model has achieved considerable efficiency not only
reduces the loss rate for high priority burst but also reduces their terminal
communication delay compared to low priority burst.
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