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PHAN TICH HIEU QUA CAC GIAI THUAT LAP LICH
TREN MANG CHUYEN MACH CHUM QUANG
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'Khoa Du lich, Pai hoc Hué
2Tru‘o"ng Dai hoc Su pham, Pai hoc Hué

Tom tit. Viéc lap lich 1a mot trong nhiing hoat dong ¢6 anh huéng I6n dén hiéu nang cua
mang chuyén mach chim quang. Thuc té, d4 c6 khéa nhiéu giai thuat lap lich khac nhau
duogc dé nghi, nhung chii yéu dua trén y tuéng la cd hay khong lap day khoang tréng. Bai
viét nay trinh bay mot cai nhin khai quat vé cac giai thuat 1ap lich va phan tich danh gia
hiéu qua dua trén cac két qua mod phong trén phan mém mé phong NS2-OBS0.9%a.

Tir kh6a: Mang chuyén mach cham quang, giai thuat 1ap lich, phan mém mé phong NS2-OBS.

1. Giei thigu

Mang chuyén mach chum quang OBS (Optical Burst Switched) dugc biét dén
nhu 13 mot giai phép trung gian caa qué trinh phat trién tir cic mang dinh tuyén budc
song WR (Wavelength-Routed) dén cac mang chuyén mach g6i quang OPS (Optical
Packet Switched) [8]. Thuc té, mang OBS d4 khic phuc duoc han ché vé kha ning st
dung va khai théac khéng hiéu qua bang thong ctia cac mang WR va bude dau dua mod
hinh chuyén mach g6i quang thanh hién thuc khi ma cong nghé ché tao ving dém quang
chua thyc sy phat trién. Do d6, mang OBS con duoc goi 1a mang chuyén mach goi
quang khdng str dung vung dém.
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Hinh 1. Si phat trién mang quang theo thoi gian [8]

Dé c6 thé truyén tai duoc dit liéu, mang OBS d4 cd nhiing thiét ké dic biét. Tai
mot nat bién mang OBS (nat bién OBS), cac ludng dir liéu dén (vi du céc goi tin IP)
duoc tap hop trong cac goi dir liéu quang thd (con duoc goi la cac burst dir liéu) co kich
thude I6n. Viéc hinh thanh cac burst ndy c6 thé dua trén ngudng do dai, tac 14 mot burst
s& duoc hinh thanh khi kich thudc caa burst (khdi lwong luong dir liéu IP dén tap hop
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trong burst) dat dén gia tri ngudng, hoic dira trén ngudng thoi gian, tic 1a mot burst s&
duoc hinh thanh sau tirng khoang thoi gian dinh ky.

Mot dic trung tiéu biéu caa mang OBS 1a phan diéu khién cua gdi dir liéu quang
thd tach roi véi phan burst dix liéu (hinh 2). N6i mot cach khac, dé truyén tai thanh céng
mot burst dit lieu, mot goi tin diéu khién BHP (Burst Header Packet) dugc hinh thanh
va dugc goi di truéc mot khoang thoi gian offset du dé cau hinh (dat trudc tai nguyén)
tai cac nat trung gian doc theo hanh trinh ma burst dit liéu sau d6 s& di chuyén di tir nt
ngudn dén nat dich.

Ngudn Pich
BHP

offset
T

burst

uelb 1oy

Hinh 2. Khodng thoi gian offset diroc tinh it nhdt bang tong thoi gian xi Iy tai cac nat trung
gian va thoi gian lang truyén tir nguon dén dich

Thém vao d6, mang OBS con danh riéng mot sé kénh (budc séng) cho viéc
truyén tai loai goi tin diéu khién BHP. Do vay, chlng ta c6 thé noi, mdi goi diéu khién
BHP 14 tach roi vai burst dit liéu cua nd vé mat khong gian (trén kénh truyén khac) va
cling nhu vé mat thoi gian (goi di truéc mot khoang thoi gian offset).
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Hinh 3. Géi diéu khién BHP tach roi véi burst di liéu vé mdt khong gian va thai gian

Véi cach truyén tai dir liéu nhu moé ta, rd rang mang OBS khong can dén cac
ving dém quang dé Iuu tam thoi cac burst dir liéu trong khi cho doi viéc xir Iy chuyén
mach tai cac nut trung gian. Tuy nhién, diéu nay ciing dat ra ap luc dbi vai viéc 1am thé
nao dé mot goi diéu khién BHP ciu hinh (dat trudc tai nguyén) thanh cong tai cac nit
I6i bén trong mang OBS cho viéc truyén tai burst dit liéu caa nd. Do chinh 1a vai trd cua
cac giai thuat Iap lich ma géi diéu khién BHP phai thuc hién. Trong bai viét nay ching
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t6i s& dé cap dén va phan tich hiéu qua cac giai thuat 1ap lich thdng qua cac két qua md
phong trén gdi obs-0.9a [10] cua phan mém mo phong NS (Network Simulator) [11].

CAu truc tiép theo caa bai viét nhu sau: Muc 2 tom tat cac giai thuat 1ap lich, bao
gom cac giai thuat khéng xét dén lap day khoang trong nhu FFUC va LAUC, va céc
giai thuat co xét dén lap day khoang tréng nhu FFUC-VF va LAUC-VF (hay Min-SV).
Ngoai ra, c&c mé rong cuaa ching, Min-EV, Max-EV, BFUC-VF hay két hop (Min-SV &
Min-EV), 1a twong tu v&i LAUC-VF, chi thay dbi dbi tuong xem xét toi wu. Két qua md
phong trén NS2-obs0.9a, dugc trinh bay ¢ muc 3, s€ chi ra hiéu qua cua ting giai thuat
va qua do can thiét phai c6 moét md hinh chon lra céc giai thuat tai mdi nit khi thuc
hién lap lich.

2. TOm tat céc giai thuat 1ap lich

Céc giai thuat lap lich dugc phén loai dua trén y tuéng cha dao la c6 hay khong
lap day khoang tréng (void filling). Mot khoang trong 13 doan bang thong kha dung trén
mot kénh, gitra hai burst da duoc 1ap lich lién tiép nhu mé ta ¢ hinh 4, néu chdng ta chi
xem xét viéc 1ap lich burst dén ddi véi cac kénh Dy va Dy, giai thuat Iap lich dugc xem
xét 1a khong xét dén viéc lap day khoang tréng. Nguoc lai, néu co xét dén ca kénh D va
Dj thi giai thuat 1ap lich duoc xem xét 1a co xét dén viéc lap day khoang tréng. Thuc té,
cac khoang tréng nay duoc sinh ra khi c6 nhitng bién thién quan trong vé mat do ludng
dir liéu IP dén tai mot nat bién vao OBS, ciing nhu 1a mat do cac burst dén tai cac nut
16i.
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Hinh 4. Viéc ldp lich c6 thé xét dén cd hay khong ldp day khodng trong
2.1. Cac gidi thudt |@p lich khéng xét dén \dp day khodng tréng

C6 hai giai thuat 1ap lich khong xét dén lap day khoang trong: FFUC (First Fit
Unscheduled Channel) [1,2,6,8] va LAUC (Lastest Available Unused Channel) [2,4].

Déi véi loai giai thuat nay, ching ta can luu ¥ dén 2 tham sé: thoi diém dén ty,
cua burst so voi thoi diém két thic caa burst sau cing nhit LAUT; (Latest Available
Unscheduled Time) trén kénh dit liéu kha dung tha i. Néu LAUT; <ty, kénh tha i moi
dugc xem xét cho viéc 1ap lich burst dén. Nhu mé ta & hinh 5, rd rang chi c¢6 kénh D; va
D, la duoc xem xét vi théa man diéu kién LAUT; < ty, va LAUT, < ty,.
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Hinh 5. Ldp lich khong xéz dén ldp ddy khodng tréng
2.1.1. Giai thugt FFUC

Giai thuat FFUC [1,3,5,6] chon kénh dau tién duogc tim thay c6 thé Iap lich duoc.
Nhu mé ta & hinh 5, kénh D; duoc chon vi @6 1a kénh dau tién duoc tim thay thoa man
diéu kién LAUT < ty. Giai thuat FFUC c6 thé dugc md ta nhu sau:

Tham sé vao:

- tup: thoi diém dén cua burst dén chua duoc lap lich;

- W: s kénh dit liéu ra tdi da;

- i: kénh dix liéu thar i, 1 = 0...W-1;

- LAUT;, i = 0...W-1: thoi diém két thlic caa burst sau cing nhat trén kénh tht i;
Gidi thugt:

Bwéc 1: Khoitao i =0;

Buwéc 2: Néu i> W, thong bao khdng thé 1ap lich duoc va két thic;

Buéc 3: Néu LAUT; < tu: Lap lich cho burst trén kénh thtr i va két thic; Néu
khong, quay lai bwéc 2 véi kénh i = i+1;

2.1.2. Giai thugt LAUC

Giai thuat LAUC [2,4] chon kénh ma khoang cach giira burst dén va burst da
duoc 1ap lich sau cung nhit Ia téi thiéu. Nhu mé ta & hinh 5, kénh D, duoc chon vi thoa
man diéu kién LAUT.< typ, va gap= tu—LAUT; I1a nho nhat. Giai thuat LAUC dugc md
ta nhu sau:

Tham sé vao:
tup: thoi diém dén cua burst dén chua duoc 1ap lich;
W: sb kénh dit liéu ra tdi da;

LAUT;, i = 0...W-1: thoi diém két thlc caa burst sau ciing nhat trén kénh tht i;
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sc: chi s6 kénh duoc chon (sc = -1 khi chura ¢6 kénh nao duogc chon);
i: kénh dir liéu thir i = 0...W-1;

gapmin: khoang cach tdi thiéu gitra burst dén va burst d& duoc 1ap lich sau cing

Gidi thugt:
Buwéc 1: Khoi tao i = 0; sc = -1; gapmin = <gia tri I6n>;
Bwéc 2: Néui>W: Chuyén sang buéc 4;
Buéc 3: Néu LAUT; < tp thi:
Tinh gap; = ty,-LAUT;
- Néu gapi < gapmin thi:
gapmin= gapi; SC = i;
i = i+1; quay lai bwéc 2
Buwéc 4: Néu sc <> -1 thi: - Lap lich cho burst dén trén kénh sc;
Bwéc 5: Két thuc;
2.2. Cac gidi thudt Idp lich ¢é xét dén ldp dday khodng tréng

Trén co so 2 giai thuat khong xét dén lap day khoang tréng, 2 giai thuat tuong tu

c6 xét dén lap day khoang tréng (Void-Filling) d& duoc dé nghi [1,5,6,9]: FFUC-VF va
LAUC-VF.
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Hinh 6. Ldp lich ¢é xét dén lap ddy khodng trong

Déi vai loai giai thuat nay, bo lap lich duy tri thoi diém bt dau va két thac (s,

e') ciia cac burst d lap lich trén tit ca cac kénh (trong d6 i = 0..W-1, W la téng s6
kénh, va j = 1...Np, Ny la tong s6 burst dang duoc Iap lich trén mot kénh). Nhu mé ta &
hinh 6, kénh Dy va D3 1a dugc xem xét vi thoa man diéu kién e;' <ty V& S1'> tup+ Ly, i =

0..3.



90 Phan tich hiéu qud cac gidi thudt Igp lich...
2.2.1. Giai thugt FFUC-VF

Giai thuat FFUC-VF [1,5] chon khoang tréng kha dung duoc tim thiy dau tién.
Nhu md ta & hinh 6, kénh Do duoc chon vi thoa man diéu kién e;° < tu va 52> tup+Lo.
Giai thuat FFUC-VF duoc m0 ta nhu sau:

Tham sé vao:

Ly: do dai burst dén chua duoc lap lich;

typ: thoi diém dén cua burst chwa duoc 1ap lich;

W: s6 kénh dit liéu ra toi da cho viéc lap lich;

i: kénh dir liéu thir i = 0...W-1;

s'j thoi diém bét du va e'; két thic cia burst j trén kénh dit liéu thir i, i = 0...W-1;

Gidi thugt:

Bwérc 1: Khoitao i =0;

Buwéc 2: Néu i > W: Chuyén sang buéc 5;

Buwdéc 3: Tim khoang tréng kha dung trén kénh i sao cho ty, > €' va 81 > typtLp;
- Néu tim thay: Lap lich cho burst d6 trén kénh i va chuyén sang bwéc 5

Buwdc 4: Gan i = i+1 va quay lai buéc 2;

Buwéc 5: Két thic;

2.2.2. Giai thugt LAUC-VF (Min-SV)

Giai thuat LAUC [5,6] chon kénh c6 khoang céach tir thoi diém dén cua burst
dén va thoi diém két thic cua burst lién ké& da duoc 1ap lich trude d6 1a nhé nhat. Nhu
mo ta ¢ hinh 6, dua vao thoi gian dén va thoi gian két thic caa burst thi tat ca cac kénh
Do, D1, D, D3déu kha dung dé Iap lich cho burst dén. Ngoai ra ta thiy kénh D3 c6 typ -
e1 1a nho nhat vi vay kénh D3 s& duoc chon dé 1ap lich cho burst dén. Giai thuat LAUC-
VF con ¢6 mot tén khac la giai thuat Min-SV (Minimum Starting Void) [9]. Giai thuat
LAUC-VF (Min-SV) dugc md ta nhu sau.

Tham sé vao:

Ly: do dai burst dén chua duoc lap lich;

tup: thoi diém dén cua burst chwa duoc 1ap lich;
W: s6 kénh dit liéu ra toi da cho viéc lap lich;
sc: chi s6 kénh duoc chon;

i: kénh dir liéu thir i = 0...W-1;

s_gapmin: khoang cach toi thiéu giita burst dén va burst d duoc 1ap lich trude do;
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Gidi thugt:

Buwdc 1: Khoitao i =0; sc =-1;S_gapmin = <gia tri lon>;

Buwéc 2: Néu i > W chuyén sang buéc 5;

Buéc 3: Tim khoang tréng trén kénh i sao cho: tu, > €' va s'+1 > tuytLp;

Néu tim thay:

- Néu: typ - €'<'S_gapmin thi s_gapmin = tup-€'j Va sc = i;

Buwdc 4: Gan i = i+1 va quay lai buéc 2;

Buwéc 5: Néu sc <> -1 thi Iap lich cho burst trén kénh sc;

Buwéc 6: Két thc;

2.2.3. Giai thugt Min-EV

Khac vai giai thuat LAUC-VF, giai thuat Min-EV (Minimum Ending Void) [9]
cha y dén viéc tbi thiéu la khoang cach tir thoi diém két thic caa burst dén va thoi diém
bat dau cua burst d duoc 1ap lich trude d6 trén mot kénh. Nhu vay, mo ta cua giai thuat
Min-EV tuong tu vai giai thuat LAUC-VF, chi khac giai thuat Min—-EV tim cac kénh co
khoang tréng kha dung dé lap lich cho burst truée, néu khong co thi sir dung cac giai

thuat khdng lap day khoang tréng dé chon kénh va di voi giai thuat Min-EV diéu kién
chon kénh dé lap lich cho burst d6 sao cho e_gapmin = Min(s'j-(tup+Ly)), Vi, i = 0...W-1.

2.2.4. Giai thugt Max-EV

Trén co s¢ y tudng caa cac giai thuat LAUC-VF (Min-SV), Min-EV, J.P.Jue va
V.M. Vokkarane [8] da d& xuit mot bién d6i khac 1a giai thuat Max-EV, trong d6 muc
tiéu 1a toi thiéu khoang cach tir thoi diém két thic caa burst dén va thoi diém bat dau
cua burst da duoc lap lich trude d6 véi ky vong 1a khoang tréng duoc sinh ra sau khi lap
lich s& c6 co hdi dugc sir dung cho Iap lich cac burst dén sau. Giai thuat Max-EV do d6
cling twong tu Véi giai thuat LAUC-VF, chi khac diéu kién chon kénh dé 1ap lich cho
burst dén sao cho e_gapmax = Max(s'-(tw+Ly)), Vi, i = 0..W-1. (thay thé s_gapmin =
Min(ty-e%), Vi, i = 0...W-1).

2.2.5. Giai thugt BFUC-VF

Giai thuat BFUC-VF (Best Fit Unscheduled Channel — Void Filling) dé& xuat mot
huwéng tiép can khéac khi chon kénh téi wu nhat cho mot burst dén. Theo Nandi M., va
nhoém nghién ciru (2009) [7] da dinh nghia mot tham sb “higu quad (ti 18) si# dung bing
théng khodng tréng” (utilization) khi mot burst dwoc Iap lich vao mot khang tréng trén
mot kénh:

utilization = Ly*100/(s'+1 - €Y), Vi, i = 0...W-1.

Kénh nao c6 gia tri hiéu qua sir dung bang thong khoang tréng I6n nhat s& duoc
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chon.

Xét vé ban chat, giai thuat BFUC-VF tuong tu véi giai thuat két hop Min-SV va
Min-EV, bai vi téi da hoa dai lwong Lb*100/(sij+1— eij), Vi, i = 0...W-1, cling tuong
duong v&i t6i thiéu hoa dai Iwong gapmin = Min((tu-e) + (Sj1-(tu*Lp))), Vi, i=0...W-1.
Mo ta cua giai thuat BFUC-VF do d6 1a hoan toan tuong tu giai thuat LAUC-VF, chi
khac ¢ didu kién chon kénh sc sao cho utilization = Max(Ly*100/(s ' j11-€)), Vi, i =
0...W-1 (thay thé s_gapmin = Min(tu,-€}), Vi, i = 0...W-1).

3. M6 phéng va phan tich hiéu qua cac giai thuat lap lich

Mo phong cac giai thuat lap lich dugc thuc hién trén goi OBS-0.9a [10] cua
phan mém md phong NS [11]. Hinh thai cia mang OBS thuc hién mé phong 1a mot
mang hinh vong duoc tao thanh tir 20 ndt 18i (Ci, i=0..19), mbi nat 16i két ndi véi hai nut
bién (Ei, i=0..39) nhu mé ta & hinh 7. Cac ludng dir liéu duoc tao ra lién tuc (theo phan
bd poisson) giira cac cap nat E; va E;j (i,j=0..39) voi mat do day dac. Cac burst do d6
duoc sinh ra tai cac thoi diém thay dbi va ciing nhu c6 kich thude thay d6i. S6 kénh dir
licu 8 va kénh diéu khién 6 trén mdi lién két. Bang thong trén mdi kénh 1a 10Gb/s.

\ /
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Hinh 7. Hinh thai mang mé phdng duoc tao thanh ti 20 nat 16i C;,
mdéi nat 18i két nai vai 2 nat bién
Két qua mo phong hinh 8 chi ra rang céc giai thuat lap lich LAUC hiéu qua hon
FFUC, thé hién & ty 16 mat byte dir liéu it hon, vi LAUC téi thiéu duoc khoang céch
giita cac burst duoc 1ap lich trén mot kénh, nén né téi da duoc sé burst cd thé lap lich
trén mdi kénh va do d6 tao dugc nhiéu co hoi cho cac burst dén sau tim thiy duoc kénh
kha dung dé lap lich (két qua Ia 1am giam s burst roi).



VO VIET MINH NHAT, NGUYEN HONG QUOC 93

m FFUC @ LAUC
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X
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0.5 0.6 0.7 0.8 0.9
mFFUC 0.086148759 0.084445206 0.083614193 0.082909601 0.082526043
@ LAUC 0.073257831 0.071449273 0.070527126 0.069935711 0.06948645
Theoi gian mo phéng

Hinh 8. So sanh ty I¢ mat byte trén todn mang déi véi 2 gidi thugt FFUC va LAUC

|BFFUC B LAUC O FFUC-VF O LAUC-VF |

9 01
§ 0.08 1 —1 — —
[] 4
£ 0.06
b 0.04 |
(]
@ 0.02 |
= 01

05 0.6 0.7 0.8 0.9
BFFUC | 0.086148759 | 0.084445206 | 0.083614193 | 0.082909601 | 0.082526043
B LAUC 0.073257831 | 0.071449273 | 0.070527126 | 0.069935711 | 0.06948645
OFFUC-VF| 0.037820555 | 0.036267774 | 0.035580049 | 0.034990854 | 0.034547446
OLAUC-VF | 0.034721291 | 0.033214661 | 0.032623658 | 0.032012813 | 0.031399183

Theoi gian mé phéng (giay)

Hinh 9. So sanh ty I¢ mat byte trén todn mang doi véi 2 nhém gidi thudt khong ldp day khodng
trong va cd ldp day khoang tréng

Tuy nhién, 2 giai thuat FFUC va LAUC d4 khdng tan dung duoc khoang tréng
khong dung dén giira 2 burst dd duoc 1ap lich trugc. Hinh 9 cho thiy rang 2 giai thuat
c6 lap day khoang tréng (FFUC-VF va LAUC-VF) hiéu qua hon 8 rét so véi nhom giai
thuat khong lap day khoang trong (thé hién ¢ ty 1& mat byte thip hon). Nguyén nhan 1a
do nhém giai thuat c6 lap day khoang tréng da tan dung duoc bang thong nhan rdi trong
cac khoang tréng duoc sinh ra khi lap lich, trong khi céc giai thuat lap lich khéng lap
day khoang tréng lai khong xét dén. Piéu nay da gilp FFUC-VF va LAUC-VF ti da
duogc s burst ¢6 thé 1ap lich trén mdi kénh va do dé tao dwoc nhiéu co hdi cho cac burst
dén sau tim thiy duoc kénh kha dung dé 1ap lich. Két qua sb byte roi trén toan mang
giam.

Nhu d4 trinh bay trong muc 2.2, cac giai thuat Iap lich c6 lap day khoang tréng
khéc nhau cha yéu ¢ diéu kién chon kénh: téi thiéu khoang trdng (dwoc sinh ra sau khi
lap lich) trudc, sau hay ca trudce va sau. Két qua md phong & hinh 10 cho thiy ty 1é mat
byte cua cac giai thuat LAUC-VF, Min-EV, Max-EV va BFUC-VF chénh nhau khong
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dang ké. Néu xét ty 16 mit byte trén toan mang (truong hop cac nit mang sir dung
cung mot giai thuat lap lich), giai thuat BFUC-VF thé hién hiéu qua cao nhat. Tuy
nhién, néu xét trén tirng nat riéng biét, tha ty hiéu qua caa mdi giai thuat cé nhiing

thay d6i.

‘ O FFUC-VF ®mLAUC-VF OMIN-EV OMAXEV =mBFUC-VF ‘

0.038

X

E 0.036 - ]

% 0.034 - _1 ] ]

¥ 0.032 -

% 0.03

F 0.028 -

0.5 0.6 0.7 0.8 0.9

B FFUC-VF | 0.037820555 | 0.036267774 | 0.035580049 | 0.034990854 | 0.034547446
B LAUC-VF | 0.034721291 | 0.033214661 | 0.032623658 | 0.032012813 | 0.031399183
O MIN-EV | 0.033583692 | 0.031840625 | 0.031375211 | 0.030793584 | 0.030254766
O MAX-EV | 0.033729856 | 0.03223699 |0.031685172 | 0.031150583 | 0.030623948
B BFUC-VF | 0.033216767 | 0.031743606 | 0.0312481 |0.030670632 | 0.030132049

Theo'i gian mé phong (giay)

Hinh 10. So sénh téng sé burst roi trén toan mang dai véi cac gidi thudt

Thuc té, hiéu qua cua cac giai thuat 1ap lich phu thudc nhiéu vao téc do dén va
d6 dai burst cua dén, vao mat do ludng ma & do cac khoang tréng sinh ra co6 do dai ngan
thay d6i, va quan trong nhat 1a su dong nhip giita thoi diém dén cua burst ngay sau thoi
diém bat dau cua khoang tréng. Nhu mé ta trong bang 1, s6 byte mat ti thiéu tai cac
nat khac nhau déi véi ting giai thuat 1ap lich khac nhau Ia khac nhau. Vi du, BFUC-VF
thé hién duoc vi thé ciia minh tai cac nat 13,16,18 va 19, trong khi Min-EV lai khang
dinh dwoc minh ¢ nt 12 va 17. Ly do cua tinh twong dwong nhau vé hiéu qua giira cac
giai thuat 1a: (1) néu mot khoang tréng 1a kha dung cho mot burst dén can lap lich va
cac khoang trong méi duoc sinh ra sau khi 1ap lich khéng du (va khong co co hoi) cho
lap lich mot burst khéc (tiép sau d6) thi viéc téi wu cua céc giai thuat 1a khdng co gia tri.
(2) Khi mat do ludng ting cao, khoang tréng dugc sinh ra 1a nho khong du dé lap lich
cho mot burst d&én nao, nén céc giai thuat 1ap lich c6 khoang trong khong thé thuc hién
duoc. (3) Viéc lap day khoang tréng con phu thudc vao sy ddng nhip giita burst dén 1a
khoang tréng. C6 nhitng khoang trong co6 do rong du dé 1ap lich mot burst dén nhung
burst dén lai qua sém, hay qué tré so véi khoang tréng nén bi chong lip véi khoang
trng va do d6 khong thé 1ap lich duoc.

Béang 1. So sanh sé burst roi tai cdc mit doi véi cac gidi thudt

Nut BFUC MINEV MAXEV LAUCVF FFUCVF
1 2128 2128 2128 38384 3192
2 92240 95368 91176 89176 106432
3 16448 16448 12384 12384 23768
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4 1064 1064 1064 2128 1064

5 8256 8256 5192 7192 8256

6 8256 8256 8256 8256 6192

7 5128 5128 2064 2064 3064

8 5192 5192 5129 5192 3128

9 116088 120152 100960 111024 117088
10 4128 4128 4128 4128 6256
1 0 0 0 0 0

12 14384 14384 20512 17448 28640
13 164176 169304 178304 184432 169176
14 65664 65664 70728 75856 47280
15 39216 41344 47408 32152 36024
16 1554864 1523608 1588120 1648760 1775400
17 111392 109328 126776 113520 148224
18 10478264 10634968 10615904 10865672 12298072
19 21010592 21048976 21482640 22121200 24745336
20 326432 316496 327496 401904 480160

Tom lai, khdng c6 giai thuat Iap lich nao tbi wu cho tat ca cac nat mang. Mdi giai
thuat chi phu hop véi mot sé tinh trang mat do ludng va tinh trang burst dén can lap lich.
Mot md hinh Iap lich thich nghi (chon lua giai thuat phi hop nhét trong cac giai thuat co
thé) s& tim kiém duoc giai phap toi wu cho viéc 1ap lich tai mdi nut. Pay 1a huéng mo
cho viéc cai tién cac mo hinh Iap lich trong twong lai.

Viéc 1ap lich c6 thé thuc hién theo nhom, khi mot tap cac burst can l1ap lich dén
ddng thoi. Gia str tai thoi diém dé tai mot nut dang xem xét co mot tap cac khoang tréng
kha dung. Muc tiéu duoc dit ra 13, hoac tdi da s burst c6 thé lap lich duoc vao céac
khoang tréng (néu sé burst dén nhiéu hon sé khoang tréng c6 thé Iap lich), hoic 1a téi
wu hoa viéc chon cac khoang tréng vira khit nhat cho céac burst dén (néu sb burst dén it
hon s6 khoang tréng c6 thé lap lich). Day 1a loai bai toan téi uu véi do phirc tap NP-kho
va giai phap thong thudng duoc chon 1 cac giai thuat heuristic. Két qua lap lich c6 thé
dat dwoc voi hudng tiép can nay thuong 13 xap xi téi wu, thay vi 13 toi wu. Pay ciing 1a
mot hudng mé khéc cho viéc cai tién cac mo hinh Iap lich.
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4. Két luan

Viéc 1ap lich 1a mot trong nhitng hoat dong c6 anh huong I6n dén hiéu ning
mang chuyén mach chum quang. Thuc té, da c6 kha nhiéu giai thuat Iap lich khac nhau
dugc dé nghi, nhung chu yéu dua trén y tuong la ¢ hay khong lap day khoang tréng.
Bai viét da trinh bay chi tiét cac giai thuat Iap lich nay, phan tich va danh gia hiéu ning
dira trén két qua md phong trén goi NS2-obs0.9a. Cac két qua mé phong da chi ra rang
cac giai thuat co xét dén lap day khoang tréng 13 hiéu qua hon (dua trén sé burst roi)
cac giai thuat khéng lap day khoang tréng. D4i véi cac giai thuat co xét dén lap day
khoang trong, hiéu qua cua ching chénh léch nhau khéng dang ké va giai thuat Iap lich
t6t nhat 13 BFUC. Nhu d4 phan tich, hiéu qua cua cac giai thuat lap day khoang tréng
phu thudc rat nhiéu vao tinh trang ludng bén trong mang. Do d6, viéc chon mot giai
thuat 1ap lich c6 xét d&én lap day khoang tréng cho toan mang hay tirng giai thuat khéac
nhau cho tirng nat khac nhau phu thudc vao kha ning phan tich mat do ludng di qua tai
ting nat khi xem xét mot mang cu thé.
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PERFORMANCE ANALYSES OF SCHEDULING ALGORITHMES
IN OBS NETWORKS

Vo Viet Minh Nhat*, Nguyen Hong Quoc?
'Faculty of Hospitality and Tourism, Hue University
“College of Education, Hue University

Abstract. Scheduling is one of the operations that have a considerable influence on the
performance of OBS networks. There are many scheduling algorithmes proposed which are
based on the idea of void filling or not. The main objective of these algorithms is to
maximize the number of bursts scheduled and also to optimize the performance using
network resources. This paper presents an analysis of the performance of scheduling
algorithms, basing on simulation results in the NS-OBS package.

Keywords: Optical Burst Switching, Scheduling algorithms, NS-OBS .



