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THONG TIN BAI BAO TOM TAT

Qua trinh xuz ly: Tap hop chum la mot hoat dong quan trong trong mang chyyén mach
Ngay nhan bai: 11/3/2024 chum quang. Tham so chinh trong tap hop chum la tiéu chuan cho viéc
Ngay nhan ban chinh sua: 28/3/2024  quyét dinh tao ra chiim va gui chiim vao trong mang. C6 hai phuong
Ngay nhan dang: 29/3/2024 phap tap hop chim co ban 1a dua trén bo dém thoi gian (timer-based)

Ngay xuat ban: 20/02/2026 va dya trén d6 dai chum (threshold-based). Trong phuong phép tap

hop chim dua bo dém thai gian, mot chum duoc sinh ra va duoc g

Tur khoa: Va0 trong mang theo ting chu ky thoi gian, dung bang thoi gian da
Tdp hop chum; duoc xac dinh ma khong quan tim dén kich thudce chum sinh ra dai
Tai heu heong; hay ngan. Chiéu dai chim s& bién doi tuy theo toc do dén cua goi,
Mang chuyén mach chum quang. trong nhiing khoang thoi gian bing nhau. Doi v6i phuong phap tap

hop chum dua vao ngudng do dai chum, mot gisi han vé s6 luong goi
tin t6i da chtra trong mdi chum hoac vé kich thude chum tinh theo
bytes, trong truong hop cac goi tin dén co kich thudc thay doi, duoc
sir dung nhu 1a diéu kién dé sinh ra chim. Vi vy, cac chum duoc tao
ra c6 kich thudc bang nhau. Van dé quan trong dugc dit ra 1a 1am thé
nao dé chon mét gié tri ngudng tap hop chim tbi vu nham giam sé
lwong céc chim bi mat khi c6 tranh chip xay ra, ciing nhu ting hiéu
suét sir dung biang théng mang OBS. Trong nghién ctu nay s& dé xuit
mot phuong phap tap hop chuim thich nghi dua trén tai luu lugng dén
ctia cac goi tin tai cac nit bién vao dé quyét dinh mot ngudng tap hop
chim nham ting hiéu suat hoat dong ciia mang, ciing nhu giam Xxac
suit mat chum trén toan mang.

1. GIOI THIEU

Sy phét trién nhanh chong cua Internet véi sy biing n cac loai hinh dich vu thong tin, da lam gia ting
khong ngung nhu cau vé ‘bang thong mang; trong khi viéc khai thac khd nang truyén tai cua cap dong da dat
dén ngudng gigi han. Diéu nay doi hoi phai xay dung va phat trién mot cdng nghé mang moi nham déap tng
dugc nhirng nhu cau dé. Giai phap cho vin dé nay phét trién mang truyén dan quang dé dap @ng nhiing yéu
cau vé _bang thong hién tai cua nguoi dung va hd tro cho céc dich vu khéc trong twong lai. Hién nay c6 ba dé
XUt vé mang chuyén mach quang d6 1a mang chuyen mach kénh quang (Aparna et al., 2010), mang chuyén
mach géi 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 dwgc xem nhu cong nghé htra hen cho mang Internet
toan quang cua thé hé tiép theo.

Kién trdc mang chuyén mach chum quang (OBS) bao gdm céc nit chuyén mach cham quang két néi voi
nhau bai céc soi quang hd trg da budc song. Nhu duge md ta trong hinh 1 ¢6 hai kiéu nat OBS: n(t bién va
nat 16i.
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Hinh 1. Kién trac mang OBS va chirc ning ciia cic niit mang (Azodolmolky et al., 2007).

Nt bién duge xem nhu 1a giao dién giita mién dién va mién quang va cé thé duoc chia thanh hai loai: nut
bién vao va nut bién ra. NGt bién vao thuc hién tap hop céac g01 dién tu (chang han céc goi IP, cac té bao ATM
hodc cac khung Ethernet) c6 cung dich dén thanh mét don vi truyén dan 16n goi la cham quang(hay chum).
Hoat dong tiép theo bao gém dinh tuyén, cap phat budc séng va lap lich cho chim trén mot kénh dix liéu ¢
cong ra. Chum sau dé duoc truyén qua mang OBS va cubi cing duoc tach tai nit bién ra va gui cac goi ban
dau toi dich ciia chung. Nut 161 duoc trang bi mot ma tran chuyén mach dé thuc hién chuyén tiép (chuyén
mach) cac chum dén nat ké tiép. Mot nat 16i OBS bao gdom hai phan: quang va dién. Phan quang 1a cac bo
ghép/tach budc song(multiplexer/demultiplexer) va ma tran chuyén mach quang. Phan dién gém 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 caa cham.

Tap hop chum 12 mot hoat ddng quan trong trong mang chuyén mach chum quang, 14 qua trinh tip hop cac
g0i tin dién tir va dong goi thanh chum tai nat bién ngd vao cia mang chuyén mach chum quang. T4t ca goi
dén sé& chuyén dén hang doi tiy theo dich cia chung nhu trinh bay trong hinh 2. M6t gia tri ngudng duoc sir
dung nhu mot tham sd gidi han dé quyét dinh khi nao tao ra mot chim va giri chum vao trong mang.
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Hinh 2. Tap hop burst va tach burst [].

C6 hai phuong phap tap hop cham phé bién nhat 1a dua trén bo dém thoi gian (timer-based) va dya trén do
dai chum (threshold-based). Trong tap hop chum dua trén d6 dai chum, mét gigi han dya trén sé luong tdi da
goi tin c6 thé chaa trong méi chum. Do dé, 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 nhirng chum tai nhirng khoang thoi gian khong theo chu
ky. Ca hai phuong phap duya trén thoi gian va do dai 1a twong ty nhau, khi toc 6 dén khong dol mot gia tri do
dai co thé dugc anh xa téi mot gid tri thoi gian va nguoc lai. Két qua la cdc chum c6 d¢ dai gidng nhau trong
ca hai truong hop. Van de quan trong dugc dat ra ¢ day 1a 1am thé nao de chon mét gid tri ngudng thoi gian
hogdc ngudng do dai t6i wu nham dé giam sé luong goi tin dién tu bi mat khi cé tranh chap xay ra, cling nhu
tang hiéu sut st dung bang thong trong mang OBS. RA rang néu gié trj ngudng thoi gian qua thap, chiéu dai
chim sinh ra s& ngan va so lugng chum di chuyen trong mang s€ tang lén, dan dén tinh trang sé luong tranh
chap trong mang cao, nhung s lugng goi tin mat trung binh trong mdi chim lai thap. Thém vao dé, s lugng
chim nhiéu s& gay ra ap lyc 1én toc do xu 1y cac goi diéu khién phai nhanh mai hiéu qua. Nguoc lai néu gia
tri ngudng thoi gian I6n, do dai cua chum téng 1én va s6 lwong cham di chuyén trong mang la giam, do d6
giam dugc 50 lugng tranh chap trong mang so V&i truong hop chum ngan nhung s6 lugng goi tin mat trung
binh trén mo| chom mét la cao. T6m lai, can x4c dinh do dai chum t6i uu dé tang hiéu qua cua mot mang OBS.
Trong bai viét nay s& dé xuat mot phuong phap tap hgp chum thich nghi theo toc do dén cua cac goi tin ¢ nat
bién vao nham d9 tré cho cac goi tin, giam xAc suat mat chiim va ting ti 1 sir dung bang thong ctia mang OBS.
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CAu triic tiép theo cua bai viét nhu sau: Phan 11 trinh bay cac nghién ciru lién quan dén cac cong bd, Phan
11l md ta phuong phép tap hop chum thich nghi d¢ xuat; Phan IV md phong danh gia phuong phap tap hop
chum dé xuat va Phan V la phan keét luan.

2. CAC NGHIEN CUU LIEN QUAN
Hién nay c6 nhiéu phuong phap tap hop chum di 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 hgp chum dong (Fu et al., 2009;
Venkatesh et al., 2007; Vo et al., 2017).

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

I F ,,,,,,,,, l“ Kich thuéc ciia chum
khéng bang nhau
Céac goi dén I I—' ””””” I“ \—Chum 3 _ -

I ; l @ Khoang cach gitra cac

B6 dinh thoi gian chuim b&ng nhau
Nguwéng théi gian

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

Céc tac gia trong (Kantarci & Oktug, 2007) dé xuat phuong phap tip hop chum dua trén ngudng thoi gian
cb dinh (Fixed Assembly Period — FAP). Trong phuong phép tap hop chum nay dya trén ngudng thoi gian co
dinh dugc md ta nhu trong hinh 3, mot b dém thoi gian dwoc khai tao khi 6 mot goi tin dir liéu tir 16p mang
trén dén mot ndt bién vao cia mang OBS. Khi bo dém tap hop chum cia 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 tip hop lai thanh
mot chum. Sau d6, goi diéu khién BCP lién quan véi goi dit liéu chum BCP s& duoc gui ra trén kénh diéu
khién thyc hién tién trinh bao hiéu dé dit trude tai nguyén va cdu hinh chuyén mach cho goéi dir lidu chum
BCP; va sau mot khoang thoi gian offset thi géi dit liéu chum BCP s€ dugce giri di trén mot kénh dir 1iéu riéng
biét.

Trong (Kantarci et al., 2007) céc tac gia d& 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 goi tin dén nut bién vao mang OBS. Sau
d6, no thuce hién so sanh chiéu dai ctia chum hién thei (Lq) 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 tap hop cac goi tin dén hang doi q cho dén khi chiéu dai chum hién thoi dat ngudng. Tir 46, chiing ta thay
rang phuong phap tap hop chum nay c6 mot gidi han dwa trén sé luong t6i da goi tin chira trong mdi chum.
Do d6, nhitng chum dugc tao ra cé kich thudce ¢d dinh, thoi gian tap hop chum la thay ddi ngau nhién; nghia
1a khi tdc 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 16n.
I I_, ,,,,,,,,, I“ Kich thuéc cia
chum bang nhau
o [+ W oo | o

I I—’ 777777777 —
:Il Khodng céach gilra cac

chum khéng bang nhau

Kich thuwéc chum tdi da
(s6 goi t6i da)

Hinh 4. Tap hop chim theo ngudng kich thudc (s6 goi toi da) (Kantarci et al., 2007).

Tuy nhién van de datra & day 1a lam thé nao dé chon mot gid tri ngudng thoi gian hodc ngudng do dai t6i
wu nham de giam sb lwong goi tin bi mat khi ¢6 tranh chap xay ra, ciing nhu tang hi¢u suat str dung mang OBS.
R rang néu gia tri ngudng thoi gian qua thap, chidu dai chim sinh ra s& ngan va s6 luong chum di chuyén
trong mang sé tang 1én, dan dén tinh trang tranh chap trong mang cao, nhung s6 lugng goi tin mat trung binh
trong moi chum lai thip. Thém vao do6, sd luong chum nhiéu s& gy ra ap luc 1én tdc do xur Iy cac goi dleu
khién phai nhanh méi hiéu qua. Nguoc lai néu gia tri ngudng thoi gian 16n, d6 dai ctia chum ting 1én va sb
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lwong chum di chuyén trong mang 1a giam, do do giam dugc so luong tranh chép trong mang so voi trudng
hop chum ngan nhung s6 lwong goi tin mat trung binh trén mdi chum 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 dé cac tac gia trong (Kantarci &
Oktug, 2007) dd dé xuit Phuong phap tap hop chum nay 1a sy két hop cta hai phuong phép tap hop chum &
trén, nd vira sir dung ngudng thoi gian va ngudng d6 dai dé thuc hién tap hop chum, vi vay n6 con dugc goi
1a phuong phap tap hop chum lai (Hybrld) Vi cac ngudong dugc xac dinh trude, khi mot trong hai ngudng
dat dén thi tién trinh tap hop chum sé& két thuc.

3

---------

ngudmg kich thuag (B) |
e .. \(T.8) 1,.8)
=~ tai cao I

[ taithép

Do dai tap hop chum

nguong thon gian (T)
Thei gian tap hop chum

—3
»

Hinh 5. M6 ta anh huong cia ky thuat tip hop chum dya trén ngudng thoi gian
va ngudng d6 dai ddi voi chum sinh ra.

Nhu d3 duogce trinh bay & trén, ca ba phuong tip hop chim dya trén ngudng thoi gian, ngudng do dai va két
hop 14 khong di linh hoat theo tinh trang luu lugng mang hién thoi va thich nghi tién trinh tap hop chim mot
céch phu hop. Bai vi cac phuong phép nay thiét 1ap véi gid tri ¢d dinh chua thich nghi v6i nhiing thay d6i luu
lwong, dan dén lam giam hiéu ning cua mang, di 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 phén tich
va mo6 phong, cac tac gia da chimg minh cc phuong phap thich nghi c6 thé dap tng t6t hon véi nhiing thay
d6i Iuu lugng va co thé cung cip hiéu ning t6t hon déi v6i luu lwong nhu TCP hay trong mang OBS (Xu et
al., 2003).

Nhu m6 ta trong hinh 6, bo diéu khién tdp hop chum (controller) duoc sir dung thudng xuyén dé xem xét
toc do cua cac goi IP dén trong ving dém (buffer) va thyc hién xac dinh ngudng thoi gian tap hop chim cho
bd dém thoi gian (timer).

controller

timer

I

——IP packets—»| buffer |, 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) thuc hién nhan cac goi tin IP tr vung dém va tap hop cac goi IP
nay thanh chim theo b dém thdi gian tdp hop chum (timer). Khi mot chim BDP duoc hinh thanh va goi tin
diéu khién BCP lién quan v&i n6 dugc gui ra, luc nay hang doi sé thong bao cho bo diéu khién vé kich thudc
chum va bd didu khién s& diéu chinh ngudng thoi gian tap hop chum theo ty 16 thay ddi cua kich thudc chum
hoic theo tdc do gia ting cia cac goi IP dén trong ving dém.

Tuy nhién v6i phuong phap tap hop chum BFAAP chi diéu chinh ngudng thoi gian dugce thyc hién ting
bude nho dya trén tbc d6 dén cua cac goi IP trong hang doi tap hop chum, trong khi do can c6 mot thay dbi
kip thoi vé ngudng tép hop chum nham giam dugc do tré trong qua trinh tap hop cing nhu d¢ dai chum tao ra
nam trong khoang tot nhat theo khuyén nghi ciia mot ngudng do dai chum truyén trong mang chuyén mach
chum quang (Zeghid et al., 2021). Trong nghién ctru nay ching toi dé xuat mot phuong phép tép hop chum
thich nghi theo tai luu lugng dén cia cac goi tin va xac dinh mot ngudng tap hop chum t6t nhat va qua phén
tich, danh gia, mo phong thuc nghiém cho thdy phuwong phap tap hop chim dé xuat da giam duge do tré trong
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qua trinh tap hop chum va giam duoc xac sudt mat chum ciing nhu nang cao hiéu qua hoat dong cia mang
chuyén mach chum quang.
3. PHUONG PHAP TAP HQP CHUM DPE XUAT

Dé‘ khég phuc nhitng ton tai ctia cic phwong phéap da duoc cong bd va duoc trinh bay trong phﬁn I1, bai bao
nay dé xuat mot phuong phap tap hop chum thich nghi theo tai luu luong cac goi tin dén dé xac dinh kich
thude cing nhu thoi gian tap hop chum hop Iy nham giam d9 tré cho cac goi tin dén cling nhu tang hi¢u suat
hoat dong ciia mang chuyén mach chum quang.

} Ngudng chieu dai chum
>

NN o | . ESNEEEREER |

Hinh 7. So ¢ m6 ta nguyén tic hoat dong ciia phuong phap tap hop chum dé xuat.

Phwong phap tip hop chum dé xuét dwge md ta nhw sau:

(1): Céc g6i tin dén tai nut bién vao s& duge dua va hang doi tap hop chum tuong Gmg voi dich dén ciia né.

(2): Sau khi d¢ dai hang doi dat dén nguong do dai hoac thoi gian cho da hét, qua trinh tao chum dién ra.

(3): Tinh toan tai luu lugng cac gbi tin dén trong khoang thoi gian cho tap hop chum, xac dinh lai ngudng
thoi gian tap hop chum.

Gié str Ly 14 ngudng do dai tap hop chum, T},q, 14 thoi gian tap hop chum 16n nhat, L, 1a ngudng do
dai tap hop chum trude do, L, 1a ngudng d6 dai tap hop chum, T} 12 thoi gian tap hgp chum hién tai trén hang
doi i, néu cac hang doi tap hop chum dat mét trong 2 ngudng trén chum sé duoc tao ra va giri vao trong mang;

Goi Ej, 12 tai luu luong trude do tai hang doi i;

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

- Goi n; 1a s6 luong goi tin va [; 1a do dai ca timg goi tin dén tai hang doi thir i trong khoang thai gian At.
Tdc d6 dén cac g6i tin dugc tinh nhu sau:

=
A = 1)
- Goi ; 1 chiéu dai trung binh cac géi tin dén tai hang doi thir i trong khoang thoi gian At:
L,
== i J )
- Tai luu lugng cac goi tin dén trong khoang thoi gian At dugc tinh:
Ai
Ei = 1iXBW; 3)
- AE la ti I¢ tai luu lugng hién tai va trong khe thoi gian trude dé dugc tinh nhu sau:
E.
AE = — 4
Ell)ef ( )
- AT 1a thoi gian tap hop chum duoc diéu chinh va dugc tinh nhu sau:
+ Néu AE >1:
AT = —(T} x AE) (5)
+ Néu AE <1:
AT =T} x AE (6)
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- T}, 14 thoi gian tp hop chim cho khe thoi gian tiép theo va duoc tinh nhu sau:
T, = T{ + AT @)
Phwong phap tip hop chum dwoc m ta chi tiét bing so' @6 khoi nhw sau:

4{ G6i tin dén hang ddi i |

Khéi tao ngudng d6 dai Lmay, va thoi

(Ls=0) AT =0) gian tap hop chum T, cla hang doi i

. Sai
Sai v

- Tap hop cac gdi tin vao hang doi i
- C4p nhéat thdng tin chiéu dai chum
- Cap nhat thoi gian tap hop chum

<

bung
v
- GUti g6i BCP trén kénh diéu khién
- L4p lich cho chum dir liéu dé gl né trén kénh
dit liéu sau khodng thoi gian offset
- Cap nhat lai thoi gian tap hgp chum Tbi theo
coéng thirc tir (1) dén (7)

Do phite tap ciia phwong phap tap hop chim dé xuit:

Phuong phap tap hop chum dé xuit gdm 7 budc doc lap va thuc hién tuan tu trén cac hang doi tap hop
chum nén d6 phurc tap ciua phuong phap la 0(n).

4. MO PHONG VA PHAN TICH KET QUA

Dé chitng minh tinh hiéu qua cta phuong phap tap hop chum dé xuat bang thuc nghiém ching t6i thyc hién
cai dat mo phong phuong phap tap hop chum dé xuat va so sanh véi cac phuong phap tap hop chum da duoc
cong b trude day dua trén xac suat mat goi tin (cac goi tin duoc chira trong cac chim bi mat) va do tré trong
thoi gian tap hop chum. Mai truong mo phong la NS2 vei goi 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. Mo hinh mang m6 phong duoc thuc hién
la mang NSFNet. Mang NSFNET gom 14 n(t 15i (C;,i =0,1,...,13), trong d6 mdi nit I3i két ndi voi mot nat
bién (E;,i = 0,1, ...,13) nhu mé ta & hinh 8. Céc ludng dit liéu dén tai nat bién c6 phan phdi Poisson. Mai lién
két c6 6 kénh dit liéu va 2 kénh diéu khién. Bang thong trén mdi kénh 1 10Gb/s. Md phong duoc thuc hién véi
tai chuan hod tir 0.1 dén 0.9.

A

K i?
-3

Hinh 8. M6 hinh mang m6 phong NSFNET (Network Simultor, n.d.).
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Muc tiéu md phéng bao gém:

ENgudng 40 dai chim ™ Nguéng thoi gian Ngudng két hop thoi gian va do dai BFAAP  mP3 xuit

g

=

S 0.4000
“E 0.3500

=
=

=

w

5

0.3000
0.2500
0.2000
0.1500
0.1000 || I
0.0500 tai Erlang
0.0000 — | [ [] ] “ |
0.6 0.7 0.8 0.9

0.1 0.2 0.3 0.4 0.5
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B Nguong thoi gian 0.0016 0.0022 0.0057 0.0101 0.0153 0.0295 0.0575 0.1516 0.3579
Ngudng két hop thoi gian va do dai 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
EDé xuit 0.0011 0.0014 0.0043 0.0076 0.0132 0.0257 0.0525 0.1467 0.3430

Hinh 9. So sanh x4c sut 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 de xuat thich nghi theo luu lugng dén.

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

- So sanh d¢ tré voi cac d6 dai chum sinh ra trén cac phuong phap tap hop chum da dugc cong bd va phuong
phap tap hop chum dé xuét.

Qua két qua md phong dugc thé hién nhu & hinh 9 khi so sanh x&c suat mit goi tin trén cac phwong phap
tap hop chum theo ngudng do dai, thoi gian, két hop ngudng thoi gian va ngudng do dai, BFAAP va phuong
phap dé xuat thich nghi theo Iuu lwong dén cho ¢ céc tai 0.1,0.2,0.3, tap hop chum theo ngudng do dai la tét
hon, trong khi tai vi tri 0.4, 0.5, 0.6, 0.7 phuong phép tap hop chum theo ngudng thoi gian t6t hon ngudng do
dai va ngudng két hop cho két qua tét hon 2 phuong phap véi ngudng cb dinh. Vi vy van dé quan trong dugc
dit ra ¢ day 1a lam thé nao dé chon mét gia tri ngudng thoi gian hodc ngudng do dai chum t6i wu dé giam s6
lwong goi tin bi mat, giam do tré trong qua trinh truyén thdng. Bén canh d6 phuong phép tap hop chium dé xuat
6 X&c suat mat goi tin boi vi khong dua ra mot ngudng tap hop chim c¢b dinh ma phu thudc vao tai lwu luong
dén cua cac goi tin trong hang doi tap hop chum dé xac dinh mot ngudng tap "hop chim t6i wu cho cac chum
tiép theo vi vay cac chum duogc sinh ra thich nghi theo tinh trang cac goi tin dén.
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Hinh 10. Théng ké d6 dai chum vé6i phuong phap tap hop theo ngudng do dai, ngudng thoi gian, két hop,
BFAAP va phuong phap dé xuat thich nghi theo luu lugng dén.
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Bén canh d6 mot thong ké do dai 200 chum thé hién & hinh 10 véi 5 phuwong phép tap hop chum khac nhau
cho thdy do dai cac chum sinh ra tir phuong phép tap hop chum dé xuat bién thién dyua vao tai luu luong dén
trén cac hang doi tap hop chum trong khi phuong phap tap hop chum theo ngudng do dai la mot gla tri cb
dinh, trong khi theo ngudng thoi gian tdy thudc vao toe o dén ma cham sinh ra 1a qué dai hoic qua ngan.
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0.1 0.2 03 0.4 05 06 0.7 0.8 09
Ngudng dé dai chum 0.000 0.004 0.174 0.856 1.890 3.104 4.407 5.701 7.023
Nguéng thai gian 0.005 0.118 0.606 1.437 2.454 4909 4.849 6.158 7.514
Ngudng két hop thei gian va dd dai  0.00004 000244 008644 055186 1.60390 294850 4.19590 5.43412  6.7009
BFAAP 000004 000244 008590 053416 136270 197116 253576 2.85106 3.10958
—%— DB xudt 000004 000244 00723 04729 10738 15132 17445 24214  3.0007

Hinh 11. So sanh d6 tré ciia cac goi tin véi phuong phap tap hop chum theo d¢ dai, thoi gian, két hop
thoi gian va d6 dai, BFAAP va phuong phap deé xuat thich nghi theo luu lugong dén.

Mot so sanh két qua ciing duoc thé hién & hinh 11 khi so sanh d6 tré cua céc géi tin phai chd doi trong thoi
gian tap hop chim tai cac nit bién vao trén cac hang doi cho thay véi 2 phuong phép tap hop chum thich nghi
theo toc do dén BEAAP va phuong phap tap hop chum dé xuat thich nghi theo tai luu lwong ¢ d tré cac goi
tin cho doi trong hang doi tap hop chum thap nhét. Boi vi 2 phuong phap nay da dya vao toc do cling nhu tai
luu luong dé quyet dinh ngudng thoi gian cho tap hop chum phu hop nhét, diéu nay da gop phan lam giam
dugc 6 tré truyén thong, ting hiéu Suat mang va phuong phap dé xuat c6 két qua tot nhat. Biéu nay khing
dinh y nghia ciia phuong phap dé xuat dén hiéu qua hoat dong cua mang chuyén mach chum quang.

5. KET LUAN

Tap hop chum 1a mot hoat dong quan trong trén mang chuyén mach chim quang va co anh huong dang ké
ddi véi viéc truyén thdng qua mang. Trong nghién ctru nay chung t6i da dé xuat mot phuong phap tap hop
chim thich nghi trén mang chuyén mach chim quang. Cac phan tich va két qua md phong cho thiy phuong
phap tap hop chum dé xuat co xac suat mat géi tin va do tre cac goi tin thap hon so véi cac phuong phap da
dugc cong bd. Hon nita phuong phap tap hop chum dé xuat theo hudng tiép can thich nghi theo tai luu luong
1a mot chién lugc linh hoat dé dam bao hiéu suat mang va str dung tai nguyén mot cach hiéu qua trong moi
truong bién dong. Pidu ndy gilp nang cao kha ning dap wng cua mang trudc cac thach thirc va yéu cau ngay
cang da dang.

Nghién ciru nay duoc tai trg bai Trudng Pai hoc Su pham, Pai hoc Hué.
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