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TOM TAT: D6 1é ddu cudi ciia mét chim quang (burst) khi dwoc truyén qua mang chuyén mach chiom quang chi yéu la do 4
thanh phan (1) do tré tdp hop chim tai mit bién vao, (2) thoi gian bu ddp cho viéc dat truce tai nguyén cua goi diéu khién, (3) do
1ré chuyén tiép chim tai cdc nit 16i va (4) do tré truyén trong mang 10i. Hai do tré (3) va (4) thuong phu thudc vao dwong di da lya
chon va bang thong kha dung trén dwong di ndy, nén khong thé giam dwoc voi mot giao thicc da dwoc cai dat. Chi ¢ hai dg tré (1)
va (2), dg tré tdp hop va thoi gian bu ddp, la c6 thé giam duoc. Két hop ciia hai d¢ tré nay cé tén goi chung la d¢ tré dém chim. Pa
c6 mét s6 dé xudt nham giam dé tré dém chim nay bang cdch giri sém goi diéu khién trude khi chim dwoc hoan thanh va wée dodn
thong tin kich thudc chim dirgc mang trong goi diéu khién. Badi bdo nay sé ¢ phan tich tac dong cua tinh chat ludng (gdi tin) diF liéu
dén doi voi viéc wée tinh dg dai chiom hoan thanh trong tdp hop chiim gidm do tré tai mit bién mang OBS.

Tir khéa: Mang chuyén mach chiim quang, tdp hop chim, gidm do tré, dir bdo diea trén téc dg goi tin, 16i wée tinh.

I. GIOI THIEU

Chuyén mach chum quang (Optical Burst Switching, OBS) dugc xem la mét thay thé hiéu qua cta chuyen mach
goi quang, khi ma can c6 mot su chuyén dich tir chuyén mach kénh quang sang chuyen mach géi quang nhdm khai thac
t6t hon tiém nang bang thong cua cac soi dan quang. Hon nira, véi nhimg han ché cua cong ngh¢ quang hién nay, nhu
chua thé san xuét cac bd dém quang (nhu bo nhd RAM) va cac chuyén mach quang & tbc do nano gidy, ki thuat OBS
dugc xem nhu 1a mot mo hinh kha thi nhét ddi véi chuyén mach géi quang trong mot twong lai gan [1, 2].

Mot dic trung quan trong ctia mang OBS 1a géi diéu khién (Burst Header Packet, BHP) dugc gui di trudc trén
mot kénh diéu khién danh riéng dé dat trudc tai nguyén; sau mot khoang thoi gian bu dap (offset-time), chum dir liéu
(burst) twong ung moi duge gui theo sau trén mot trong nhitng kénh dir liéu kha dung (Hinh 1). Béi vi tai nguyén da
duoc dat trude boi goi diéu khién BHP, chum dit liéu s& khong chiu mot do tré nao tai mdi nut trung gian, nén khong
can bo dém quang. Mat khac, kich thu6e cua chum la kha 16n so véi cac gbi duge mang bén trong, nén viée sir dung
cac chuyén mach co toc do micro gidy sé khong lam giam hi€u qua sur dung bang thong. Tuy nhién, cach truyén thong
nay ciing dat ra ap lyc ddi v6i viée lam thé nao dé mét goi didu khién BHP dit trude tai nguyén va cau hinh chuyén
mach thanh cong tai cac nut 1i, dam bao cho viée truyén tai chum quang di sau do.

Mang OBS

Géi tin
diéu khién

Nat bién vao Nat bién ra
~Taphopburst Nt 13i /- Tach burst
- Binh tl')yén va gan - Bao hiéu - "~ Chuyén gdi tin
bu?c §Gng' N - Lap lich nat 1gi
- Lap lich nat bién - Giai quyét tranh
chép

Hinh 1. Kién tric ciia mang OBS

Do tré dau cudi ciia mot chum dit liéu dwoc truyén qua mang OBS bi chiu tic dong chu yéu tir 4 thanh phan: (1)
d6 tré tap hop chum tai niit bién vao, (2) thoi gian bu dép dé dat trudc tai nguyén cia goi diéu khién, (3) do tré chuyén
tiép chum tai cac nit 13i va (4) do tré truyén ba bén trong mang 16i. Hai d¢ tré (3) va (4) thuong phu thudc vao duong
di da dwoc lya chon va bang thong kha dung trén duong di nay, nén khong thé giam dugc voi mot giao thire di duge
cai dat trude. Chi co 2 do tré (1), d6 tré tap hop, va (2), thoi gian bu dap, 1a c6 thé giam dwoc. Két hop cua hai do tré
nay duogc dat tén goi chung la d6 tré dém chum (buffering delay).
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Di c6 mot sd giai phap khac nhau dugc cong bd nham lam giam do tré dau cudi dua trén hoat dong tap hop
chum tai nat bién, trong d6 ¥ tuong chinh 1a giri goi diéu khién di som trude khi chim dit lidu twong tng duoc hoan
thanh. Cach 1am nay lam giam dang ké d6 tr& dém chum, nhung can phai udc tinh d6 dai cia chum s€ dugc hoan thanh
boi vi thong tin nay phai dugc mang trong g6i diéu khién. Tuy nhién, cach tlep can nay s€ gy ra 16i wc tinh va c6 anh
huong dang ké dén do tré cua cac giai thuat. Bai bio ndy s& danh gia cdc giai phap ve vén dé tap hop chum giam do tré
bang cach giri sém goi diéu khién va phan tich tac dong cta tinh chit ludng (gbi tin) dit liéu dén ddi véi viée ude tinh
d6 dai chum hoan thanh trong tap hop chum giam do tré tai nut bién mang OBS.

Céc phan tiép theo cta bai bao nay gdm: Muc II tom luge va danh gia cac phuong phép tap hop chum giam do
tré da cong bd, trong d6 tap trung vao van dé anh huong cua tinh chat ludng dén hidu qua woc tinh do dai chum hoan
thanh. Muyc III xem xét chi tiét dé xuét cia cac tac gia trong [10] lién quan dén viéc diéu chinh dong trong sé a trong
wdc tinh d6 dai chum dua trén phuong phap TW-EWMA [12]. Muc IV mé ta két qua mé phong vé anh hudng cia tinh
chat ludng dén hiéu qua udc tinh 6 dai chum hoan thanh va két ludn 6 Muc V.

II. CAC CONG TRINH NGHIEN CUU LIEN QUAN

Tap hop chum (burst assembly) truyén thong c6 ba cach tiép can chinh 14 tap hop chum dya trén ngudng thoi gian
[3], dua trén ngudng do dai [3] va lai, tirc 1a dwa trén ca ngudng thoi gian va ngudng do dai. Mot vi du duge mo ta trong
Hinh 2a chi ra rang t4p hop chum lai c6 the giam duoc do tré néu mat do dir liéu cao dén tai  hang doi tap hop chum va
ngudng do dai dat dén trude. Tuy nhién, néu ngudng thoi gian 7, dat dén trude, khong c6 do tré nao duoc giam.

(a) Tap hop lai
- khi T, dat dén truwéc Truc thei gian
e To _
I »
to ty t,
- khi L, dat dén truéc 1 DO tré giam duoc
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Do tré giam duoc
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Hinh 2. T4p hop chum lai va cac giai phap tap hop chum giam do tré da cong bd

Gidi phap tap hop chum giam d6 tré dau tién 1a duogc dé xuét boi Hashiguchi va cong su (CS) [4], trong do goi
diéu khién duogc giri di tai thoi diém ¢ (xem Hinh 2b) trude khi chim dwoc hoan thanh. Chum s& dwgc gui di ngay tai
thoi diém chum dugc hoan thanh £, va thoi gian dém chum liic nay chi con 1a 7, giam so vdi tap hop chum truyén
thdng mot khoang thoi gian 7,. DBé udc tinh do dai chum dugc hoan thanh, Hashiguchi dé xuat cong thirc sau:

L{_,:é'waxi, €))

trong d6 L, 1a d6 dai chum thyc té do dugc trong khoang thoi gian uéce tinh (7, — 7,) va & 1a mot tham s6 diéu khién.

Cac giai phap tap hop chum trong [5] va [6] cling tuong tu v&i ¥ tudng cia Hashiguchi, nhung khac & phuong
phap udc tinh d6 dai chum. Cu the, Sui va CS [5] str dung mdt ham lgc tuyen tinh hoi qui ty dong thich nghi (Auto
Adaptive Regression Linear Filter) ciia M lan tap hop chum trudc do két hop véi toc d gobi tin dén trong khoang thoi
gian T, — T, d¢ udc tinh d6 dai chum, dugc mo ta bdi cong thire sau:
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M-1 T
:;w(i)xL(i)Jré'xLWxT “T , (2)

trong d6 L(i) 1a d6 dai chum do dugc & 1an tap hop tht i, 1 <i < M, va w(i) 1a trong sb tic dong cua lan tap hop nay.
Luu y rang 5= w(M) va Z,A; w(i)=1.
Vi dé xuét ciia Mikoshi va CS [6], viéc udc tinh d6 dai chum dwogc dya trén thuit toan Jacobson/Karels [11]:
E(n)=L(n)—-L,(n)
L,(n+1)=L,(n)+ 0 x E(n)
D(n +1)=D(n) + & x (|E(n)| - D(n))
L(n+)=uxL,(n+1)+@pxD(n+1)

trong do E(n) 1a 156i wéc tinh cia lan tap hop thtr n, duge tinh 1a khoang cach giita d6 dai chum thyc té do dugc L(n) so
v6i d6 dai chum udce tinh Lo(n); D(n) 1 6 1éch cua lan tap hop chum thir n; va &, u, ¢ 1a cac tham sé diéu khién.

€)

Vé6i mot cach tiép can khac, Fukushima va CS [7] cho phep tiép tuc tap hop cac goi tin dén trong khoang thoi
gian bu dip 7, vao chum hién thoi (Hinh 2¢) va dé xut cach udc tinh d6 dai chum dua trén toc d6 dén trung binh Aavg
ctia M géi tin dén sau ciing nhét (cong thirc 4), trong d6 L 1a d dai chum do dugc trong khoang thoi gian 7.

Le :L+/’i’angT(') (4)

) Thuc té, giai thuat tap hop chum cua Fukushima ciing twong tu nhu cac dé xuét ctia Hashiguchi, Sui va Mikoshi
néu xem xét thoi gian tap hgp chum luc nay 1a 7, + T, thay vi chi 1a T,.

Khac véi cac cach tiép can trén déu sir dung phuong phap tép hop chum dya trén ngudng thoi gian, Liu [8] 8] dé
xudt mot giai thuat tap hop chum lai, trong d6 goi diéu khién s& duoc gui di néu thoi gian tap hop chum dat dén mot
ngudng thoi gian t6i thiéu xac dinh trude 7),;, hodc d6 dai chum dat dén mot ngudng do dai t6i thiéu xac dinh trude
Luin; chum dit lidu twong umg chi dugc hoan thanh khi ngudng thoi gian 7, dat ¢én. Po dai chum dugc hoan thanh
trong dé xuit cta Liu duoc udce tinh dua trén khac biét gitta tde do 201 tin dén trong lan tap hop chum hién thoi (4.,,) so
v6i 1an tap hop chum trude d6 (Apre) nhur sau:

T
L=L+|4,+ x—2— |xT, 5
( (cur pre) T+7;J o ()

trong do cira s6 thoi gian T+ T, 1a khoang thoi gian gitra 2 thoi diém hoan thanh chum lién tiép. Néu ngudng thoi gian
T, dat dén truée, thi 7= T, va giai thuat tdp hop cua Liu trong duong voi giai thuat tap hop dua trén ngudng thoi
gian truyén théng (Hinh 2a); trong khi néu ngudng d6 dai L,,;, dat dén trudc (xem Hinh 2d) thi cac géi tin duoc tap hop
trong chum hién thoi giam duge mét do el AT, +T,— 4

Jiang [9] ciing d& xudt mot giai thuat tap hop lai, nhung go6i diéu khién dugc giri ngay khi c6 goi tin dau tién dén
tai hang doi rong. Mot vu diém cua dé xuit cua Jiang 12 ngudng thoi gian va ngudng do dai dugc diéu chinh mot cach
linh dong. Cu thé, ngudng thoi gian cia 1an tap hop tiép theo (7,) 1a trung binh ngudng thoi gian ciia M lan tap hop
trude do (7(i), 1 <i < M), dugc tinh bdi cong thuc

T, =¥ (6)

va ngudng do dai (chinh la d dai chum ude tinh L,) cia lan tap hop tiép theo duoc tinh toan duya trén mot cip ngudng
d6 dai chum t6i thiéu va toi da (L, Ling,) nhu sau:

L..—L.
Le :Lmin +Sf€p><( maxN mln) (7)

trong do6 step 1a budce diéu chinh, 1 < step <N, va N 1a tong bude diéu chinh.

Nhu véy, 161 udc tinh trong giai thuat tap hop cua Jiang c6 thé duoc triét tiéu (E = 0) neu nguong do dai (L,) dat
dén true nhung chi trong truong hop kich thudce cac goi tin dén la bang nhau hodc L, 12 bdi sé cua kich thude cac goi
tin dén. Trong truong hop ngudng thoi gian 7, dat dén trudce, ludn ton tai mot 16i woc tinh nhat dinh, £ = L — L,. Hon
nita, d& xudt cta Jiang ludn ludn doi hoi phai tim duge gia tri t6i wu cta cdp ngudng [Lyiw Lne] va N Vi cac gia tri nay
anh huong truc tiép dén qua trinh wdc tinh ciia Jiang nhu trong cong thirc 7.

Vo va CS trong [10] dé& xuét giai phap tap hop chum giam do tré OBADR (Optimal Burst Assembly for Delay
Reduction) ciing dya trén y twdng giri som goi tin diéu khién (Hinh 2b). Diém khac biét cia OBADR 1a mot mo hinh
tap hop chum hai giai doan: tdp hop chum dua trén ngudng thoi gian T, — 7, trong giai doan 1 va tap hop chum dua
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trén ngudng do dai ude tinh L, trong giai doan 2. M6t luu y cua tap hop chum trong giai doan 1 1a Vo va CS da st
dung phuong phap TW-EWMA [12] d¢€ udc tinh kich thude chum hoan thanh (Cong thirc 8):

le=(1—a)></1avg+a></1m
L,=L,+A,xT,

®)

trong do L, 1a d6 dai chum thyc té do duogc trong cira sO udc tinh (T, — T5); Aavg VA Ay 12 téc do trung binh cua cac goi
tin dén trude d6 va hién thoi; o 1a mot trong so thé hién mdi twong quan (ti 1¢) gitra tdc do trung binh cac goi tin dén
trude d6 va toe do trung binh céc géi tin dén trong cira s6 udc tinh hién thoi. Toc d6 trung binh cia cac gbi tin dén hién
thoi (trong cira s6 wdc tinh 7, — T,,) dugc tinh nhu sau:

Ay =—— )

v6i N 1a sb goi tin dén trong cua sé wdc tinh.

Khdac véi cac tac gia trong [12] la gan trong sé a b:flng mdt hang s6 ¢b dinh 0.3, Vo va CS [10] da d?; Xuit mot
cach tinh trong s6 a mot cach linh hoat hon va chuyén bién thich nghi theo tinh trang luu luong dén. Cu thé, gid tri a
duoc tinh boi cong thirc 10:

a — ﬂ/L'M}" j a — ﬂ'cur (10)
l-a 4, g T4

cur

Thong qua m6 phong (xem thém Muc IV), két qua md phong (Hinh 3) da chimg minh dugc rang dé xuét cua Vo
va cs. trong [10] véi viée thay ddi a theo cong thirc 10 s& cho 16i woc tinh thap hon so véi truong hop « co dinh bang
0.3. Tuy nhién Vo va cs. chua xem xét dén nhiing truong hop nao ap dung a dong s€ c6 hiéu qua va mién gia tri t6t
nhit nao cho a. Cac phan tiép theo s& phan tich hai van dé nay.

0.0145
—— 0l - ddng
0.0125 —

’\\ —_——-0.3
0.0105

0.0085
0.0065 \:‘
0.0045
25 3 35 4 45 5 55 6
Théi gian tép ho'p chiim Ta (ms)

Loi wéetinh trung binh

Hinh 3. So sanh hiéu qua gitra a = 0.3 va a dong

1L PHAN TICH TAC PONG CUA TINH CHAT LUONG DU LIEU PEN POI VOI VIEC UGC TiNH
PO DAI CHUM HOAN THANH

Giai thuat tap hop chum giam d6 ’tré OBADR dugc dé xuét trong [10] tiép tuc duoc st dung ﬁé phan tich tac
dong cua tinh chat uong dir liéu dén doi voi viéc udce tinh d§ dai chum hoan thanh. Mo ta chi tiét cua giai thuét
OBADR dugc trinh bay nhu sau:

Giai thuit OBADR
Input:
T.; /I ngudng thoi gian tdp hop
T, // gid tri thoi gian b ddp
Sqs // danh sach cac goi tin dén trong hang doi
max,, /I kich thwdc I6n nhat cia goi tin dén trong hang doi S,
Output: E:, /] 16i wére tinh trung binh
Begin
1 Aae:=0; /] tée @6 dén trung binh cdc géi tin
2 Rpi= 0 /I khéi tao 16i wéc tinh
3 4 :=T,-T, // thoi diém giki g6i diéu khién
4 M:=0; /] s6 chiim sinh ra
5 b=, /! khoi tao bo dém chum
6 KT :=false; // kiém tra thoi diém giki g6i diéu khién
7  While (S, # ) do
8 p = g6i tin dén hang doi; S, = S,\ {p};
9 Ty = sy /I s, la thoi diém dén goi tin p
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10 bi=buUiph

11 If (T, > #,) and (KT = false) then
12 L = |b|;

13 j-cur = L/(Ta_TO);

14 o= Acur / (Acur + Aavg);

15 Aavg = (1 = @) X dayg + @ X Acyrs
16 L= L+ T, X Aayg;

17 KT := true;

18 End if

19 If (L. — max, < |b| <L) then

20 L :=|b|

21 RE ::RE+|L—LE|/L;

22 b 1=,

23 L=+ Tq,

24 KT := false;

25 M:=M+1,

26 End if

27 End while

28 Rz :i=Ry/M;
29 Return F;
End

/I tap hop goi p vao by dém chum b

// giai doan 1: giri géi diéu khién

/1 dé dai chum hién thoi

/] toc dg dén cac goi tin trong cira s6 wéc tinh
/] diéu chinh trong s6 a

/1 dé dai chum wéce tinh duoc
/I kiem tra goi diéu khién da gk

/I giai doan 2: guri chum
/! dé dai chum hoan thanh
// ¢dp nhdt tong 16i wéc tinh

/I cdp nhat $6 chum sinh ra

Do phirc tap cua giai thuat chu yéu thuc hién & vong lip While (tir dong 7 dén dong 27), do d¢ phirc tap cua cac
1énh trong vong lap While 1a O(1), nén do phirc tap cia gidi thut 1a O(N), & day N 1a s6 goéi tin dén trong hang doi S,.

Theo cong thic 8 (twong (mg dong 15 trong giai thudt OBADR), d6 dai wdc tinh phy thude vao hai dai luong:
toc do trung binh cua cac goi tin dén trude do A avg VA toc do trung binh cia cac goi tin dén hién thoi A, Xét trong diéu
kién luong (g01 tln) dir liéu dén it co bién dong (Hinh 4), toc do trung binh ciia cac géi tin dén hién thoi /10,,, gan nhu
khong cé bién d6i nhiéu so voi toc d6 trung binh cua cac goi tin dén trude do Aavgs t0C 14 Aoy = Ay, khi dO tde do ude

tinh (1) trong cong thirc 8 dwoc viét lai la:

ez(l_a)xﬂ'avg+axﬂavg:>ﬂeZ/Iavg (11)

140000

=
P

S8 byte dé&n

-

/]

1 5 9 1317 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97
100 [an tip ho'p chiim lién tiép

Hinh 4. Truong hop toc do ludng dir lidu dén khéng c6 nhiéu bién déi

R rang a dd bién mét trong cong thire tinh do dai woc tinh, hay néi cach khac a khong c6 tac dong dén viéc ude
tinh d6 dai chim. Tuy nhién, trong truong hop ludng (goi tin) dit liéu dén nhiéu bién dong (Hinh 5) véi cac truong hop
tang/giam dot bién cua toe do dén, tirc 13 Lo, # g, nén a s& c6 tac dong déng ké dén viée uéce tinh do dai chum. Mot
danh gia dya trén mo phong trong Muc V s€ chi 16 truong hop nay.

140000
) J
; ) )
§§ 120000 ﬁé ; ;é é v, % /2% % é//;//i‘
i Vo

0 100000 ”

%MAW w//wy %

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97
100 Lin tép ho'p chim d3u tién

Hinh 5. Trudng hop tdc do ludng dir lidu dén c6 nhiéu bién ddi véi cac truong hop ting/giam dot bién.
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IV. MO PHONG VA PHAN TiCH KET QUA

Giai thuat OBADR s€ duogc cai dét lai véi mdi trudng md phong tuong tu trong [10]. M6 phong dugce thuc hién
trén mot PC véi 2.4 GHz Intel Core 2 CPU, 2G RAM. Céc géi tin dén tai hang doi ciia mot nut bién mang OBS c¢6
phan b Poisson véi kich thude cua chung thay dbi ngau nhién tir 500 dén 1000 bytes. Luu lugng tai chuén héa (tai
chuin héa duge dinh nghia 13 bang tdc do dén trén kha nang dap (mg cta bang théng) dugce xem xét thay doi tir 0.1 dén
0.9. Téc do dén cua lué)ng chum c6 nhiéu bién dong dot ngdt nhu dugce chi ra trong Hinh 5. M6 phong dugc thyc hién
trong vong 1s, dit liéu duoc trich xudt tir NS2. Cac tham s tap hop chim bao gdm: 7, = 6ms, T, = 2ms.

Céc muc tiéu mo phong bao gom:
e Khao sat gi4 tri o twong tng vdi tai dén thay d6i nham dat dugc 16i ude tinh thip nhat;
e So sanh hiéu qua gitra a c6 dinh va a dong dua trén 16i wdc tinh trung binh.
Ldi wéc tinh trung binh dugc tinh boi Cong thie 12:
M . . .
(LG - L))/ LG)) 12

Ry =S :

trong d6 L(7) 1a kich thudc that cia chum va L,(/) 1a kich thudc chum du doan & 1an tap hop thi i.
A. Khdo sdt gid tri o twong irng véi tii dén thay déi nham dat dwoc 16i wéc tinh thép nhit

Véi tai chuan hoa thay d6i tir 0.1 dén 0.9 va khao sat cac gia tri a tir 0,1 dén 0.9, két qua thu dugc trong Bang 1
cho théy 15 udc tinh t6i thiéu (cac 6 t6 vang trong Bang 1) ¢6 phén b6 twong tng véi a tir 0. 4 dén 0.6. Nhu vy, viéc
thiét 14p « c¢b dinh rd rang khong hiéu qua dbi voi tit ca moi tai. Dya trén Bang 1, 6 mjt mién gia tri « (trong trudng
hop nay 14 tir 0.4 dén 0.6) dao dong xung quanh gia tri 0.5 cho 18i udc tinh thip nhat.

Bang 1. L3i udc tinh R v6i tai chun hoa thay doi va cac gia tri « tir 0.1 dén 0.9.

s 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Tai

0.1 0.02740 | 0.02656 | 0.02546 | 0.02651 | 0.02457 | 0.02612 | 0.02705 | 0.02667 | 0.02651
0.2 0.01361 | 0.01359 | 0.01341 | 0.01304 | 0.01348 | 0.01370 | 0.01445 | 0.01350 | 0.01343
0.3 0.00905 | 0.00861 | 0.00912 | 0.00842 | 0.00867 | 0.00897 | 0.00883 | 0.00896 | 0.00909
0.4 0.00686 | 0.00675 | 0.00695 | 0.00672 | 0.00705 | 0.00651 | 0.00665 | 0.00666 | 0.00673
0.5 0.00551 | 0.00519 | 0.00549 | 0.00526 | 0.00489 | 0.00545 | 0.00521 | 0.00518 | 0.00518
0.6 0.00447 | 0.00456 | 0.00445 | 0.00426 | 0.00443 | 0.00452 | 0.00437 | 0.00462 | 0.00439
0.7 0.00414 | 0.00377 | 0.00377 | 0.00373 | 0.00370 | 0.00382 | 0.00384 | 0.00399 | 0.00385
0.8 0.00327 | 0.00354 | 0.00332 | 0.00333 | 0.00342 | 0.00326 | 0.00332 | 0.00343 | 0.00337
0.9 0.00300 | 0.00300 | 0.00308 | 0.00299 | 0.00289 | 0.00298 | 0.00316 | 0.00299 | 0.00311

Mot két qua khac ciing duoc rat ra tir Bang 1 1a khi ting tai dén thi 151 wdc tinh twong ing giam véi moi gia tri a
dugc khao sat. Nguyén nhén 1a do giai doan 2 (dong 19 dén 26) cta giai thuat OBADR sur dung phwong phap tap hop
chum dya trén d¢ dai chum u6ce tinh L., nén khi tai tang, cac goi tin dén nhiéu gitp ngudng d¢ dai (L.) ludn dat dén
trudce, day kich thudc that cia chum hoan thanh L vé gan véi L. Didu nay da 1am giam dang ké 161 woc tinh.

B. So sdnh hiéu qud gia a cé dinh va a dong dwa trén 16i woc tinh trung binh

Nhu chi ra trong Bang 1, gi4 tri o t6t nhat c6 phan bd xung quanh 14 0.5. V&i tai chudn hoa 0.5, mot so sanh
gitra o ¢0 dinh va a dong dya trén 101 udc tinh trung binh dwoc chi ra trong Hinh 6.

0.0125
0.0105
0.0085

0.0065

L6i wéctinh trung binh

0.0045
2.5 3 3.5 4 45 5 5.5 6 6.5 7

Thei gian tép hop chiim Ta (ms)
Hinh 6. So sanh hiéu qua gilta a dong va a = 0.5 dya trén 16i ugc tinh trung binh
khi thay d6i thoi gian tap hop chum (7,) tir 2.5ms dén 7ms

Hinh 6 cho thiy rang khi thoi gian tap hop chum be (tir 7, = 2.5ms dén T, = 5.5ms), a dong cho két qua 16i w6c
tinh trung binh tot hon so v6i a ¢ dinh bang 0.5. Diéu nay 1a do khi thiét 1ap thoi gian tap hop be thi cira s6 udce tinh
T, = T,— T, s& nho, a dong lac ndy s& gop phan phan anh su thay dbi dot ngdt ludng chim dén t6t hon, ma minh ching
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1a gia tri a s& c6 su thay d6i (dao dong) 16n hon nhu dugc chi ra & Hinh 7. Néu thoi gian tap hop 16n, do viéc tinh trung
binh trong khoang thoi gian 16n s& khong phan anh dugc cac thay . dbi dot ngot cua ludng chum dén ma két qua 1a lam
cho gia tri & it thich nghi hon, nén 18i u6c tinh khong co su thay ddi dang ké so véi gia tri ¢b dinh a = 0.5 (tir 7, = 6ms
dén T, = 7Tms).

0.65

mmpm=[3=EMS  ——g—Ta=3ms

ik mrnf;as‘z‘:z:fm

' {
0.4 ; —
0.35 l 1

2 2

0.6

0.55
0.5

Giatria

0.45

Hinh 7. Sy bién thién gia trji a dong trong 100 lén tap hop chum dau tién v6i 7,= 6ms va T,= 3ms

Hinh 6 ciing phan anh mot diéu 1a 156i wdc tinh c¢6 xu huéng giam khi ting thoi gian tap hop chum. Thuc t& do
chinh xac cta viéc udc tinh phu thudc vao kich thudc cia cira s6 udc tinh, trong do6 clra ) cang 16n thi viéc udc tinh
cang chinh x4c hon. Tuy nhién, viéc thiét 1ap thoi gian tap hop 16n ciing s& lam gia ting kich thudc cac chiim sinh ra,
gdy thém kho khan trong qua trinh 1ap lich chim & mang 16 do c6 it khoang trong phii hop véi kich thude chum.

V.KET LUAN

Bai viét nay di danh gia cac giai phap tap hop chum giam do tré bang cach guri sém goi diéu khién va phan tich
tac dong cua tinh chat ludng (géi tin) dir liéu dén ddi v6i viec ude tinh do dai chum hoan thanh trong tap hop chum
giam do tré tai nit bién mang OBS. Mot dai luong duoc tap trung xem x¢t trong bai viét nay la trong s6 « trong do viée
diéu chinh gia tri o linh hoat theo tbc do cua luong dir liéu dén da lam tang hiéu qua cua vi¢c ude tinh d6 dai chum
hoan thanh trong truong hop ludng dit liéu dén co su thay d6i dang ké (Nhu duoc chi ra & Hinh 5), trong truong hop
tbc do dén khong co su thay d6i dang ké (Nhu dwoc chi ra trong Hinh 4) viéc st dung gié tri a (ca a dong va tinh) s&
khong c6 ¥ nghia, vi viéc ude tinh tbe do dén bay gid khong phu thude vao gia tri o (Nhu duge chi ra & Cong thire 11).
Nhu duge phan tich va duoc kiém chimg thong qua mé phong, 16 rang tinh chit cua ludng dén c6 tac dong dang ké dén
d6 chinh xé4c cta viéc wdc tinh tinh d6 dai chim hoan thanh, dugc thé hién théng qua ti 1¢ 16i woc tinh nhu trong Bang
1 va Hinh 6. Két qua nay ciing khing dinh hiéu qua cta viéc diéu chinh linh hoat o theo téc d6 cuia ludng dit liéu khi
tdc do nay c6 su thay ddi déng ké.
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EFFECTS OF DATA FLOW PROPERTIES TO THE EFFICIENCY OF BURST
ASSEMBLY FOR DELAY REDUCTION AT INGRESS OBS NODES

Le Van Hoa, Vo Viet Minh Nhat, Nguyen Hoang Son

ABSTRACT: The end-to-end delay of a burst transmitted over optical burst switching networks is mainly due to four components:
(1) the assembly delay at ingress node, (2) the offset time for resource reservation, (3) the forwarding delay at core nodes and (4)
the propagation delay in core network. Two later delays usually depend on the selected path and the available bandwidth of the
path, so it can not be reduced with an already implemented protocol. Only two first delays, the assembly delay and the offset time,
can be reduced. The combination of these two delays is commonly referred to as the buffering delay. There are several proposals to
reduce this buffering delay by sending the packet early before the burst completion and estimating the burst size which is carried in

the control packet. This paper will analyze the impact of incoming (burst) flows on the completed burst length estimation in the burst
assembly for delay reduction at ingress OBS nodes.



