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THONG TIN BAI BAO TOM TAT

Qua trinh it Iy Tap hop chum la mét hoat dong quan trong trong mang chyyén ma_ch
Ngay nhdn bai: 11/01/2024 chum quang. Tham s6 chinh trong tap hop chim Ia tiéu chuan cho viéc
Ngay nhdn ban chinh siza: 28/3/2024  quyét dinh tao ra chum va gui chum vao trong mang. C6 hai phuong
Ngay nhan dang: 29/3/2024 phép tap hop chum co ban la dya trén bo dém thoi gian (timer-based)
Ngay xudt ban: 20/02/2026 va dua trén d6 dai chum (threshold-based). Trong phuong phap tap hop

chim dua bo dém thoi gian, mot chum duoc sinh ra va duoc giri vao
o trong mang theo ting chu ky thoi gian, diing bang thoi gian da dugc
?f kﬂoa:chUm- xéc dinh ma khong quan tim dén kich thuoc chiim sinh ra dai hay ngan.
Tgf’ luzplwng_’ Chiéu dai chum s& bién ddi tuy theo téc ¢ dén cua gdi, trong nhirng
Mang chuyén mach cham quang. khoang thoi gian bang nhau. Dbi voi phuong phép tap hop chum dya

' ' vao ngudng do dai chum, mét gisi han ve s6 lugng goi tin ti da chua
trong mdi cham hoc vé kich thude chum tinh theo bytes, trong trudng
hop céc goi tin dén c6 kich thudc thay ddi, duoc sir dung nhu 1a diéu
kién dé sinh ra cham. Vi vay, cac chum duoc tao ra c6 kich thudc bang
nhau. Vén dé quan trong dugc dit ra 12 1am thé nao dé chon mot gia trj
ngudng tap hop chum t6i vu nham giam sb  lugng cac chum bi mat khi
c6 tranh chap xay ra, ciing nhu tang hiéu Suit sir dung bang thong mang
OBS. Trong nghién ciru ndy s& dé xuat mot phuong phap tap hop chum
thich nghi dua trén tai luu lwong dén cua cac gai tin tai cc nit bién vao
dé quyét dinh mot ngudng tap hop chiim nham tang hiéu suat hoat dong
ctia mang, ciing nhu giam Xac suat mat chum trén toan mang.

1. GIOI THIEU

Sy phat trién nhanh chéng cua Internet véi su bung nd cac loai hinh dich vu thong tin, dé lam gia ting
khong ngung nhu cau vé ‘bang thong mang; trong khi viéc khai thac kha nang truyén tai ctia cap dong da dat
dén ngudng gigi han. Diéu nay doi hoi phai xay dung va phat trién mot cong ngh¢ mang mai nham dap tng
dugc nhiing nhu cau d6. Giai phép cho van dé nay phét trién mang truyén dan quang dé dap ung nhiing yéu
Cau ve bang thong hién tai cua nguoi ding va hd trg cho céc dich vu khac trong twong lai. Hién nay c6 ba dé
xuat vé mang chuyén mach quang d6 1a mang chuyén mach kénh quang (Aparna et al., 2010), mang chuyén
mach goi quang (Janicki et al., 2009) va mang chuyén mach chum quang (Verma et al., 2000; Azodolmolky
etal., 2007) . Trong d6 mang chuyén mach chum quang dugc xem nhu c6ng nghé hira hen cho mang Internet
toan quang cua thé hé tiép theo.

Kién trlic mang chuyén mach chum quang (OBS) bao gom cac nit chuyén mach chim quang két ndi véi
nhau boi céc soi quang hd tro da bude song. Nhu duoc md ta trong hinh 1 ¢6 hai kiéu nat OBS: ndt bién va
nat 16i.

Nt bién duge xem nhu 13 giao dién giita mién dién va mién quang va c6 thé duoc chia thanh hai loai: nit
bién vao va nut bién ra. N(t bién vao thyc hién tap hop cac goi dién tir (chang han cac goi IP, cac té bao ATM
hoic cac khung Ethernet) c6 cung dich dén thanh mot don vi truyén dan 1on goi 1a cham quang (hay cham).
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Hoat dong tiép theo bao gdm dinh tuyén, cip phat buéc séng va 1ap lich cho chum trén mét kénh dit liéu ¢
cong ra. Chum sau dé duoc truyén qua mang OBS va cubi cung duoc tach tai nit bién ra va giri cac goi ban
dau téi dich ciia chung. Nit 161 dugc trang bi mot ma tran chuyén mach dé thyc hién chuyén tiép (chuyén
mach) cac chum dén nat ké tiép. Mot nat 16i OBS bao gom hai phan: quang va dién. Phan quang la cac bo
ghép/tach budc song(multiplexer/demultiplexer) va ma tran chuyén mach quang. Phan dién gom cac mo-dun
vao/ra, lap lich va diéu khién dinh tuyén. Pon vi chuyén mach quang diéu khién cac chum tir mot cong vao
dén mot cong ra tuy theo dich dén cua cham.

Mang OBS

Goi tin
diéu khién

de lidu

Nut bién vao

\.
-Tép hapéburst Nut 16i / - Tach burst
- 9!'nh tuyén va gan - Bao hiéu - Chuyén goi tin
bu'?c song - Lap lich nat 16i

- Lap lich nat bién - Gidi quyét tranh
chép

/ Nut bién ra

Hinh 1. Kién trac mang OBS va chirc ning ctia cac nut mang (Azodolmolky et al., 2007).

Tap hop chum 12 mot hoat ddng quan trong trong mang chuyén mach chim quang, 1 qua trinh tap hop cac
g0i tin dién tir va dong goi thanh chum tai nut bién ngd vao clia mang chuyén mach chum quang. Tét ca gbi
dén s& chuyén dén hang doi tily theo dich cua ching nhu trinh bay trong hinh 2. M6t gia tri ngudng dugc st
dung nhu mot tham ) gidi han dé quyét dinh khi nao tao ra mgt chum va gui chum vao trong mang.
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Hinh 2. Tap hop burst va tach burst.

C6 hai phuong phap tap hop chum phé bién nhat 1a dua trén bo dém thoi gian (timer-based) va dua trén do
dai chum (threshold-based). Trong tap hop chum dua trén d6 dai chim, mot gigi han dya trén s6 lugng tdi da
goi tin c6 thé chaa trong mdi chum. Do d6, nhitng chium c6 kich thudc ¢b dinh s& duoc tao tai bién mang.
Phuong phép tap hop chum dya trén do dai s tao ra nhitng chum tai nhitng khoang thoi gian khong theo chu
ky. Ca hai phuong phap dua trén thoi gian va do dai 1a twong tu nhau, khi toc d¢ dén khong dol mot gia tri do
dai c6 thé dugc anh xa téi mot gid tri thoi gian va nguoc lai. Két qua la cdc chum c6 d¢ dai giong nhau trong
ca hai truong hop. Van dé quan trong dugc dit ra ¢ day la lam thé nao de chon mét gia tri ngudng thoi gian
hodc ngudng do dai t6i wu nham dé giam sb luong goi tin dién tt bi mét khi c6 tranh chap xay ra, cling nhu
tang higu suat sir dung bang thong trong mang OBS. R& rang néu gia tri ngudng thoi gian qua thap, chiéu dai
chum sinh ra sé ngan va so lugng chum di chuyen trong mang sé tang lén, dan dén tinh trang s6 lugng tranh
chap trong mang cao, nhung sé luong goi tin mat trung binh trong mdi chum lai thip. Thém vao do, sb luong
chim nhicu s& gay ra ap lyc 1én toc d xu 1y cac goi dieu khién phai nhanh mai higu qua. Nguoc lai néu gia
tri ngudng thoi gian l6n, do dai cia chum tang 1én va sé luong chim di chuyén trong mang la giam, do do
giam duoc 50 lwong tranh chap trong mang so Vi truong hop chum ngan nhung sb luong g6i tin mat trung
binh trén m&i chim mat I cao. T6m lai, can x4c dinh d6 dai cham téi uu dé ting hiéu qua cua mot mang OBS.

253



Nguyén Hong Qudc va cgng sur Journal of Science and Education, Volume 1, Issue 66 (2026) 252-260

Trong bai viét nay s& dé xuat mot phuong phap tap horp cham thich nghi theo téc do dén cua cac g6i tin & nit
bién vao nham do tré cho cac goi tin, giam xac suat mat chum va ting ti 1é sir dung bing théng cia mang OBS.

Cau tric tiép theo cua bai viét nhu sau: Phan I1 trinh bay cac nghién ctru lién quan dén céc cong bd, Phan
Il md ta phuong phép tap hop chum thich nghi d¢ xuat; Phan IV m6 phong danh gia phuong phap tap hop
chum dé xuat va Phan V la phan ket luan.

2. CAC NGHIEN CUU LIEN QUAN
Hién nay c6 nhiéu phuong phap tap hop chum da duoc dé xuat va theo 2 hudng tiép can chinh do 1a tap

hop chum tinh (Kantarci & Oktug, 2007; Kantarci et al., 2007) va tap hop chum dong (Fu et al., 2009;
Venkatesh et al., 2007; Vo et al., 2017).

- Bbi voi huéng tiép can tp hop chum tinh: Tt ca cac goi tin Qén nut bién vao s€ dugc dua vao hang doi
tuong ung voi dich dén cta chQng. Khi kich thudc hang doi dat dén mot ngudng hodc thoi gian cho doi cia
cac goi tin trong hang doi dat dén mot ngudng thi mot chum s€ duogc hinh thanh va dugc gui di.

I I_. ,,,,,,,,, ll Kich thwdc ctia chum
khéng bang nhau
Cac goi dén I I—’ ””””” II S _ -
I I :l @ Khoang cach gitra cac

- B6 dinh thoi gian chum bang nhau
Nguwdng thdi gian

Hinh 3. Tap hop chum theo ngudng thoi gian (Kantarci & Oktug, 2007).

Céc tac gia trong (Kantarci & Oktug, 2007) dé xuat phuong phap tap hop chum duya trén ngudng thoi gian
¢b dinh (Fixed Assembly Period — FAP). Trong phwong phap tap hop chum ndy dua trén ngudng thoi gian cb
dinh dugc mé ta nhu trong hinh 3, mot b dém thoi gian dwoc khai tao khi ¢ mot goi tin dit liéu tir 6p mang
trén dén mot ndt bién vao cia mang OBS. Khi bd dém tap hop chim cua hang doi g (T;) vuot qua ngudng
thoi gian dugc xac dinh trude (T) thi tat ca cac goi tin trong hang doi tp hop chim g dugc tap hop lai thanh
mot chum. Sau d6, goi diéu khién BCP lién quan véi géi dir liéu chum BCP s& duge giri ra trén kénh diéu
khién thyc hién tién trinh bao hiéu dé dat trude tai nguyén va cdu hinh chuyén mach cho géi dir lidu chum
BCP; va sau mdt khoang thoi gian offset thi goi dit liéu chum BCP s€ dugc gui di trén mot kénh dir liéu riéng
biét.

Trong (Kantarci et al., 2007) céc tac gia dé& xudt phuong phap tap hop chum dua trén ngudng d6 dai chum
¢ dinh dugc mé ta nhu trong hinh 4 thuc hién tap hgp chum khi c6 gai tin dén nut bién vao mang OBS. Sau
d6, n6 thue hién so sanh chiéu dai ciia chum hién thoi (Lg) v6i mot ngudng chiéu dai dugc xac dinh truée (L),
néu ngudng chiéu dai dat dén (Lg = L) thi chum duoc tao ra va gui vao trong mang, nguoc lai nd tiép tuc thuc
hién tip hop cac goi tin dén hang doi q cho dén khi chiéu dai chum hién thoi dat ngudng. Tir d6, chiing ta thiy
rang phuong phéap tap hop chim nay c6 mot giéi han dya trén sb lugng tdi da goi tin chtra trong mdi chum.
Do d6, nhitg chum dugc tao ra ¢ kich thude cd dinh, thoi gian tap hop chum 1a thay dbi ngau nhién; nghia
1a khi tbc d6 ludng dén nhanh thi thoi gian tap hop chim nhé va nguoc lai khi téc d6 ludng dén cham thi thoi

gian tap hop chum lon.
I I_. ,,,,,,,,, I“ Kich thwéc cla
chiim béng nhau
Céc goi dén I F ””””” I“ Gl - -

I I__ 777777777 ‘v—’
:Il Khoang cach gilra cac

chum khéng béng nhau

Kich thuoc chum téi da
(sb goi toi da)

Hinh 4. Tap hop chim theo ngudng kich thudc (s6 géi toi da) (Kantarci et al., 2007).
Tuy nhién van de dat ra ¢ day 1a lam thé nao dé chon mot gia tri ngudng thoi gian hodc ngudng do dai tbi

wu nham dé giam s6 lugng goi tin bi mat khi c6 tranh chap xay ra, cling nhu ting hiéu suat sir dung mang OBS.
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R rang néu gia tri ngudng thoi gian qua thp, chiéu dai chum sinh ra s& ngén va sb luong chum di chuyén
trong mang s& tang 1én, dan dén tinh trang tranh chap trong mang cao, nhung s6 luong goi tin mat trung binh
trong moi chum lai thip. Thém vao do, s6 luong chum nhiéu s& gy ra ap luc 1én téc do xir Iy cac gbi dleu
khién phai nhanh méi hiéu qua. Nguoc lai néu gia tri ngudng thot gian 16n, d6 dai cua chum tang 1€n va s6
lwong chum di chuyén trong mang la giam, do do giam duoc so luong tranh chap trong mang so Voi truong
hop chum ngan nhung s6 lwong goi tin mat trung binh trén mi chim mat 14 cao. Vi vdy, can xac dinh do dai
chum t6i vu dé ting hiéu qua ciia mot mang OBS. Pé khic phuc nhuoc diém d6 cac tac gia trong (Kantarci &
Oktug, 2007) da dé xuat Phuong phap tap hop chum nay 1a sy két hop cta hai phuong phap tap hop chum ¢
trén, né vira sir dung ngudng thoi gian va ngudng d6 dai dé thuc hién tap hop chum, vi vay né con duge goi
1a phuong phap tap hop chum lai (Hybrid). Véi cac ngudng duoc xdc dinh trude, khi mot trong hai ngudng
dat dén thi tién trinh tap hop chum s& két thac.

‘ )
"""" Tb)
ngudng kich zhuoc"(is')"" ‘ A
(e |(1.8) 10,8)
r - - tal cao |
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Thei gian tap hop chum

Hinh 5. M6 ta anh huong cta ky thuat tdp hop chum dya trén ngudng thoi gian
va ngudng do dai ddi v6i chum sinh ra.

Nhu d3 duogce trinh bay & trén, ca ba phuwong tap hop chim dya trén ngudng thoi gian, ngudng do dai va két
hop 1a khong dii linh hoat theo tinh trang luu luong mang hién thoi va thich nghi tién trinh tap hop chum mot
cach phu hop. Bai vi cac phuong phép nay thiét 1ap véi gid tri ¢d dinh chua thich nghi v6i nhitng thay dbi luu
lwong, ddn dén 1am giam hiéu ning cua mang, da c6 mot s6 phuong phap tap hop chum thich nghi da duoc dé
nghi dé cai thién tinh trang nay (Venkatesh et al., 2007) d6 1a phuong phap BEAAP. Thong qua cac phan tich
va md phong, cac tac gia da chirmg minh cac phuong phap thich nghi c6 thé dap tng t6t hon véi nhiing thay
ddi luu lwong va c6 thé cung cip hiéu ning tot hon ddi véi luu lwong nhu TCP hay trong mang OBS (Xu et
al., 2003).

Nhu mé ta trong hinh 6, bo diu khién tdp hop chum (controller) duoc sit dung thudng xuyén dé xem xét
tbc do clia cac goi IP dén trong ving dém (buffer) va thyuc hién xac dinh ngudng thoi gian tap hop chum cho
b6 dém thoi gian (timer).

controller |-~ -~ o _
timer
~IP packets > buffer |, "l queue | - burst packet »

Hinh 6. So d6 m6 ta nguyén tic hoat dong ciia BFAAP (Janicki et al., 2009).

Sau do, hang doi tap hop chum (queue) thyc hién nhan cac goéi tin IP tir vung dém va tap hop cac goi IP
nay thanh chim theo bo dém thoi gian tap hop chum (timer). Khi mét chum BDP dugc hinh thanh va goi tin
diéu khién BCP lién quan v&i n6 dugc guri ra, luc nay hang doi sé thong bao cho bo diéu khién vé kich thudc
chim va bo diéu khién s& diéu chinh ngudng thoi gian tap hop chim theo ty 1¢ thay dbi ciia kich thude chum
hoic theo tdc d6 gia tang ciia cac goi IP dén trong ving dém.

Tuy nhién v6i phuong phap tap hop chum BFAAP chi didu chinh ngudng thoi gian dugc thyc hién timg
budc nho dua trén toc d6 dén cua cac goi IP trong hang doi tap hop chum, trong khi do can c6 mot thay doi
kip thoi vé ngudng tap hop chiim nham giam duge do tré trong qué trinh tap hop ciing nhu d6 dai chim tao ra
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nam trong khoang tét nhét theo khuyén nghi cua mét ngudng do dai chum truyén trong mang chuyén mach
chim quang (Zeghid et al., 2021). Trong nghlen ctru nay ching t6i dé xuat mot phuong phép tép hop chum
thich nghi theo tai luu 1u0ng dén cua cac goi tin va xac dinh mét ngudng tap hop chum t6t nhat va qua phén
tich, danh gia, moé phong thuc nghiém cho thiy phwong phap tap hop chum d& xuat da giam dugc do tré trong
qué trinh tap hop chum va gidm dugc xac suat mat chum cling nhu nang cao hiéu qua hoat dong ctia mang
chuyén mach chum quang.
3. PHUONG PHAP TAP HQOP CHUM DE XUAT

Dé khic phuc nhing ton tai ctia cac phuong phap di duoc cong bd va duge trinh bay trong phan II, bai bao
nay dé xuat mot phuong phéap tap hop chum thich nghi theo tai luu luong cac goi tin dén dé xac dinh kich
thudc cling nhu thoi gian tap hop chum hop Iy nhim giam dé tré cho cac géi tin dén ciing nhu ting hiéu suat
hoat dong ctia mang chuyén mach chum quang.

Nguwé&ng chigu dai chum

INEE o - | . ENANAEEE O

Tinh todn tai luu lwong cac
goi tin dén trén cac hang doi

Cap nhat lai ngudng
tap hgp chum

I R

(4)

|
|
|
|
|
|
| |
| |
' (3) '
| |
| |
|

-

Céng
vao

Congra

L g

Hinh 7. So d6 m6 ta nguyén tic hoat dong ciia phwong phap tap hgp chum dé xuat.

Phwong phap tip hop chum dé xuit dwge mé ta nhu sau:

(1): Cac goi tin dén tai nit bién vao s& duoc dua va hang doi tap hop chum tuong g véi dich dén ctia no.

(2): Sau khi do dai hang doi dat dén ngudng do dai hodc thoi gian chd da hét, qua trinh tao chum dién ra.

(3): Tinh ton tai luu lwong cac goi tin dén trong khoang thoi gian chd tap hop chum, x4c dinh lai ngudng
thoi gian tép hop chum.

Gia sir L gy 18 ngudng do dai tap hop chum, Ty 12 thoi gian tap hop chim 16n nhét, L}, - 1a ngudng do
dai tap hop chum truée do, L}, 1a ngudng d6 dai tap hop chum, T} 1a thoi gian tap hgp chum hién tai trén hang
doi i, néu cac hang doi tap hgp chum dat mot trong 2 ngudng trén chum s€ dugc tao ra va gii vao trong mang;

Goi E},  la tai luu luong trude do tai hang doi i;

Thyc hién tinh toan tai luu lugng va cap nhat lai ngudng thoi gian tap hop chum nhu sau:

- Goi n; 14 s6 luong goi tin va [; 1a do dai ctia timg goi tin dén tai hang doi thir i trong khoang thai gian At.
Toc do deén céc goi tin duge tinh nhu sau:

ﬂ, _-Z? (1)
- Goi y; 1a chiéu dai trung binh cac géi tin dén tai hang doi thir i trong khoang thoi gian At:
2y
e = 2t @
- Tai luu lwong cac gbi tin dén trong khoang thoi gian At dugc tinh:
Ai
Ei= WiXBW; (3)
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- AE la ti 1€ tai luu lugng hién tai va trong khe thoi gian trude do duoc tinh nhu sau:

AE = Ebef (4)
- AT 14 thoi gian tap hop chum duoc diéu chinh va dugc tinh nhu sau:
+ Néu AE >1:
T = —(T} X AE) (5)
+ Néu AE <1:
AT =T} x AE (6)

- T}, 1a thoi gian tap hop chiim cho khe thoi gian tiép theo va dugc tinh nhu sau:
T, = TE + AT (7)
Phwong phap tip hop chum dwoc mé ta chi tiét bing so' @6 khoi nhw sau:

4>| G6i tin d&n hang doi i |

Khéi tao ngwdng d dai Lyay, va thoi
gian tap hop chim T, cla hang doi i

Sai

- Tap hop cac géi tin vao hang doi i
- Cap nhéat thong tin chiéu dai chum [«
- Cap nhat thoi gian tap hgp chum

B>

bung
4
- GUri gbi BCP trén kénh diéu khién
- Lap lich cho chum dir liéu dé gl né trén kénh
dit liéu sau khoang thoi gian offset
- Cap nhat lai thoi gian tap hgp chum T,,i theo
coéng thirc tir (1) dén (7)

Do phitc tap ciia phwong phéap tap hop chum dé xuit:
Phuong phap tdp hop chum d& xuat gdm 7 budc doc 1ap va thuc hién tuan tu trén cac hang doi tap hop
chum nén d¢ phutc tap cua phuong phap la O(n).

4. MO PHONG VA PHAN TICH KET QUA

Dé chang minh tinh higu qua ciia phuong phap tap hop chim dé xuét bang thuc nghiém ching toi thuc hign
cai dat md phong phuong phap tap hop chum dé xuat va so sanh véi cac phuong phap tap hop chum da duoc
cong bé trude day dua trén xac suat mat goi tin (cac géi tin duoc chira trong cac chum bi mét) va do tré trong
thoi gian tap hop chum. Mai truong mod phong la NS2 véi g6i mé rong obs0.9a (Network Simultor, n.d.) va phan
mém C++, trén may tinh CPU Intel Core 2 CPU 2.4 GHz, 4G RAM. M®& hinh mang mo phong duoc thuc hién
la mang NSFNet. Mang NSFNET gém 14 ndt 15 (C;,i=01,...,13), trong do mdi nat I18i két néi véi mot nit
bién (E;,i = 0,1, ...,13) nhu md ta & hinh 8. Céc ludng di liéu den tai nt bién c6 phan phéi Poisson. Mdi lién
két c6 6 kénh dir Iiéu va 2 kénh diéu khién. Bang thong trén mdi kénh 1a 10Gb/s. M6 phéng duoc thuc hién véi
tai chuan hod tir 0.1 dén 0.9.
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Hinh 8. M6 hinh mang md phong NSFNET (Network Simultor, n.d.).

Muc tiéu md phéng bao gom:

®Nguong do dai chiim ™ Ngudng thoi gian Nguédng két hop thoi gian va o dai BFAAP ®Pé xuat
g
2
B 04000
& 03500
g 0.3000
= 0.2500
w
o 0.2000
;% 0.1500
0.1000
0.0500 tai Erlang
0.0000 ——— EE—— AR ll l II I
0.1 0.2 0.3 0.4 0.5
ENgwdng do dai chum 0.0015 0.0021 0.0056 0.0103 0.0164 0.0311 0.0584 0.1621 0.3596
W Ngudng thoi gian 0.0016 0.0022 0.0057 0.0101 0.0153 0.0295 0.0575 0.1516 0.3579
Ngu‘ﬁ‘ngkéthc,rpthdigian\-"adc}dﬁi 0.0011 0.0016 0.0044 0.0078 0.0135 0.0263 0.0538 0.1550 0.3585
BFAAP 0.0012 0.0015 0.0044 0.0077 0.0137 0.0262 0.0537 0.1499 0.3469
B Dé xuat 0.0011 0.0014 0.0043 0.0076 0.0132 0.0257 0.0525 0.1467 0.3430

Hinh 9. So sanh x4c suit mat goi trén cac phuong phap tap hop chum theo d¢ dai, thoi gian, két hop
thoi gian va d6 dai, BFAAP va phuong phap dé xuat thich nghi theo luu lwong dén.

- S0 sanh xé&c suat mat goi tin véi cac phuong phap tap hop chum da dugc cong bb va phuong phap tap hop
chum d& xuat.

- So sanh do tré véi cac do dai chiim sinh ra trén cac phuong phap tap hop chum da duogc cong bd va phuong
phép tap hop chum dé xuét.

Qua két qua md phong duoc thé hién nhur & hinh 9 khi so sinh xac suat mat goi tin trén cac phuong phép
tap hop chum theo ngudng do dai, thoi gian, két hop ngudng thoi gian va ngudng do dai, BFAAP va phuong
phap dé xuit thich nghi theo luu lwong dén cho & céc tai 0.1,0.2,0.3, tap hop chum theo ngudng do dai la tot
hon, trong khi tai vi tri 0.4, 0.5, 0.6, 0.7 phuong phap tap hop chum theo ngudng thoi gian t6t hon ngudng do
dai va ngudng két hop cho két qua t6t hon 2 phuong phap véi ngudng cb dinh. Vi vy van dé quan trong duoc
dit ra ¢ ddy 1a lam thé nao dé chon mot gia tri ngudng thoi gian hodc ngudng do dai chum t6i wu dé giam sb
luong goi tin bi mét, giam do tré trong qua trinh truyén théng. Bén canh do6 phuong phap tp hop chum dé xuat
c6 XAc suat mat goi tin boi vi khong dua ra mot ngudng tap hop chum ¢6 dinh ma phu thugc vao tai luu lugng
dén ctia cac goi tin trong hang doi tap hop chim dé xac dinh mot ngudng tap hop chum t6i wu cho cac chim
tiép theo vi vay cac chum duoc sinh ra thich nghi theo tinh trang cic goi tin dén.

Bén canh d6 mot thong ké do dai 200 cham thé hién ¢ hinh 10 voi 5 “phuong phép tap hop chum khac nhau
cho thay do6 dai cac chim sinh ra tir phuwong phép tap hop chum dé xuét bién thién dya vao tai luu lugng den
trén cac hang doi tap hop chum trong khi phuong phap tap hop chum theo ngudng do dai la mot gia tri co
dinh, trong khi theo ngudng thoi gian tiy thudc vao toc do dén ma chim sinh ra 1a qua dai hoic qué ngan.
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—o— Nguéng d6 dai chim —e—Ngwdng thai gian Ngudng két hop thoi gian va dé dai BFAAP —@—DB3 xuit
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Hinh 10. Théng ké d6 dai chum véi phuong phap tap hop theo ngudng d6 dai, ngudng thoi gian, két hop,
BFAAP va phuong phap d¢ xuat thich nghi theo luu lugng dén.

8.000
7.000
g
3 6.000
o
2
(53
= 5.000
3
B
2 4,000
[}
E
= 3.000
&
o
bl 2.000
@
1.000
0.000
. 03 0.4 05 06 07 0.8 0.9
—+— Nguéng dé dai cham 0.000 0.004 0.174 0.856 1.890 3.104 4.407 5701 7.023
—m— Nguéng thai gian 0.005 0.118 0.606 1.437 2.454 4.909 4849 6.158 7514
Ngudng két hop thei gian va d6dai  0.00004 000244 008644 055186 160390 294850 419590 543412 6.7009
BFAAP 000004 000244 008590 053416 136270 197116 253576 2.85106 3.10958
—%— D& xudt 000004 000244 00723 04729 10738 15132 17445 24214 30007

Hinh 11. So sanh d tré ctia cac goi tin v6i phuong phép tap hop chim theo d¢ dai, thoi gian, két hop
thoi gian va d6 dai, BFAAP va phuong phap dé xuat thich nghi theo luu luwong dén.

Mot so sanh két qua ciing duoc thé hién & hinh 11 khi so sanh d6 tré cua céc gai tin phai chd doi trong thoi
gian tap hop chim tai cac niit bién vao trén cac hang doi cho thiy véi 2 phuong phép tap hop chum thich nghi
theo toc do dén BFAAP va phuong phap tap hop chum dé xuét thich nghi theo tai luu lugng c6 do tré cac goi
tin cho doi trong hang doi tap hop chum thap nhat. Boi vi 2 phuong phap nay da dya vao toc do cling nhu tai
lru luong dé quyet dinh ngudng thoi gian cho tap hop chum pht hop nhét, diéu nay da gop phan lam giam
dugc d6 tré truyén thong, ting hiéu Suat mang va phuong phap dé xuat c6 két qua tét nhat. Biéu nay khang
dinh ¥ nghia ctia phuong phap dé xuit dén hiéu qua hoat déng cua mang chuyén mach chim quang.

5. KET LUAN

Tap hop chum la mét hoat dong quan trong trén mang chuyén mach chum quang va c6 anh huéng dang ké
dbi voi viéc truyén thdng qua mang. Trong nghién ctru nay chung t6i da dé xuat mot phuong phap tap hop
chum thich nghi trén mang chuyen mach chum quang. Céac phan tich va két qua mé phong cho thiy phuong
phap tap hop chum dé xuét co xac suat mat goi tin va do tre cac goi tin thap hon so véi cac phuong phap da
dugc cong bb. Hon nita phuong phép tap hop chum d& xuat theo hudng tiép can thich nghi theo tai luu lugng
1& mot chién Iugc linh hoat dé dam bao hiéu suat mang va sir dung tai nguyén mot cach higu qua trong moi
truong bién dong. Didu nay gilp nang cao kha ning dap wng cua mang trudc cac thach thic va yéu ciu ngay
cang da dang.

259



Nguyén Hong Qudc va cgng sur Journal of Science and Education, Volume 1, Issue 66 (2026) 252-260

TAI LIEU THAM KHAO

Aparna, K., Venkatachalam, S., & Babu, G. (2010). WDM optical network. Wireless Communication, 2(5), 120-125.

Azodolmolky, S., Tzanakaki, A., & Tomkos, I. (2007). A simulation study of adaptive burst assembly algorithms in
optical burst switched networks with self-similar traffic sources. Annals of Telecommunications, 62(5-6), 584—603.

Fu, M., & Le, Z. (2009). Design of assembly control algorithm based on burst-size feedback for optical burst switching
network. Chinese Optics Letters, 7(5), 377-379.

Janicki, K., Mrozicki, P., & Wiatr, P. (2009). Management platform for next generation optical networks.

Kantarci, B., & Oktug, S. (2007). Adaptive threshold-based burst assembly in OBS networks. In Proceedings of the
Canadian Conference on Electrical and Computer Engineering (pp. 1419-1422).

Kantarci, B., Oktug, S. F., & Atmaca, T. (2007). Performance of OBS techniques under self-similar traffic based on
various burst assembly techniques. Computer Communications, 30(2), 315-325.
https://doi.org/10.1016/j.comcom.2006.08.035

Network Simulator. (n.d.). Retrieved from http://www:.isi.edu/nsnam/ns/

Venkatesh, T., Sujatha, T. L., & Murthy, C. S. R. (2007). A novel burst assembly algorithm for optical burst switched
networks based on learning automata. In Proceedings of Optical Network Design and Modeling (Vol. 4534, pp. 368—
377).

Verma, S., Chaskar, H., & Ravikanth, R. (2000). Optical burst switching: A viable solution for terabit IP backbone. IEEE
Network, 14(6), 48-53.

Vo, V. M. N, Le, V. H., & Nguyen, H. S. (2017). A model of optimal burst assembly for delay reduction at ingress OBS
nodes. Turkish Journal of Electrical Engineering and Computer Sciences, 25(5), 3970-3982.

Xu, J. H., Qiao, C. M., Li, J. K., & Xu, G. (2003). Efficient channel scheduling algorithms in optical burst switched
networks. In Proceedings of IEEE INFOCOM 2003 (pp. 2268-2278).

Zeghid, M., etal. (2021). Modified optical burst switching (OBS) based edge node architecture using real-time scheduling
techniques. IEEE Access, 9, 167305-167321.

An adaptive burst assembly method on optical burst switching networks

Nguyen Van Hung, Nguyen Minh Quan, Nguyen Thi Thuy Trang, Ho Thi Kim Thoa,
Nguyen Hong Quoc

University of Education, Hue University

ARTICLE INFO ABSTRACT
Article history: Burst assembly is a significant activity in optical burst switching
Received: 11 January 2024 networks. The key parameter in burst assembly is the criterion for
Received in revised form: 28 March 2024  deciding whether to create bursts and send bursts into the network.
Accepted: 29 March 2024 There are two basic burst assembly methods: timer-based and
Published: 20 February 2026 threshold-based. In the timer-based method, a burst is generated and
sent into the network at regular time intervals, regardless of the length
Keywords: of the bursts. The burst length will change depending on the arrival
Burst assembly; speed of packets within equal time intervals. In the threshold-based
Flow rate; method, a limit on the maximum number of packets contained in each
Optical burst switching networks. burst or on the burst size in bytes, in the case of variable-sized incoming

packets, is used as a condition for burst generation. Therefore, the sizes
of bursts are dissimilar. The important issue is how to choose an
N optimal threshold for optimal burst assembly to reduce the number of
guyen Hong Quoc . . . L
E-mail address- lost bursts if contention occurs as well as increase the efficiency of OBS
nguyenhongquoc@dhsphue.eddu.vn network bandwidth usage. In this study, we propose an adaptive burst
assembly method based on the incoming packet flow rate at edge nodes
to enhance the network's efficiency and reduce the probability of burst
loss across the whole network.

Corresponding author:

260


http://www.isi.edu/nsnam/ns/

