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Tém tit: TCP 1a giao thirc van chuyén phd bién nhét trén
mang Internet VA c6 thé trong thoi gian t6i vAn nhu vay;
trong khi, v6i viéc trién khai rong rai cac dudng truc quang
va sy truong thanh cua cac m6 hinh mang chuyén mach
chum quang (mang OBS) gan day, mot két hop cua mang
Internet va co' s¢ ha tang truyén thong OBS bén dudi co thé
1a xu hudng tiép theo. Mot nhu cau cap thiét duoc dit ra la
can nghién ctru va dénh gia hiéu qua cta viéc két hgp TCP
véi mang OBS (TCP-over-OBS). Trong bai bdo nay, ching
t6i tap trung vao nghién ctru anh hudng cua tp hop chum
tai nit bién mang OBS dén hiéu qua diéu khién ctra s6 luu
lugng cua mét so phién ban khac nhau cua TCP.

Tir khéa: Mang chuyén mach chum quang, tap hop
chum, giao thic TCP, k¥ thuat di€u khién cia s6 TCP.

l. GIOITHIEU

Trong tién trinh phat trién ctia cong nghé mang, ¢ nhiéu
phuong phép khac nhau dugc sir dung dé truyén dir liéu,
nhu thong tin duge van chuyén bang phwong phap thong
thudng 1a cap hodc phuong phap quang hoc mai. Soi quang
¢6 thé van chuyén dir liéu xa hon va bang thong cao hon
hon cap dién. Phuong phéap quang hoc st dung anh sang dé
mang thong tin bang cach cung cac két ndi diém-diém. Véi
cong nghé ghép kénh phan chia kénh budc song quang
(Wavelength Division Multiplexing, WDM), bang thong
duogc chia thanh sb lugng khong chong l4p cac kénh budc
song. Cac phuong phap quang hoc st dung cong nghé
WDM bao gdm: chuyén mach chum quang (Optical Burst
Switching, OBS), chuyén mach kénh quang (Optical
Circuit Switching, OCS) va chuyén mach goéi quang
(Optical Packet Switching, OPS) [1].

Chuyén mach chim quang dugc xem la mot thay thé
hiéu qua cua chuyén mach géi quang, khi ma can c6 mot
su chuyén dich tir chuyen mach kénh quang sang chuyén
mach goi quang nham khai thac t6t hon tiém ning bang
thong cua cac soi dan quang. Hon nita, véi nhitng han ché
clia cong nghé quang hién nay, nhu chua thé san xuét cac
bd dém quang (twong tu bd nhé RAM) va cac chuyén mach
quang & toc do nano gidy, k¥ thuat OBS dugc xem nhur 14
mot md hinh kha thi nhét d6i véi chuyén mach goi quang
trong mot twong lai gan [2][3].
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Mot dac trung quan trong ciia mang OBS 1a goi diéu khién
(Burst Control Packet, BCP) dugc gt di trude trén mot
kénh diéu khién danh riéng dé dat trude tai nguyén; sau
mot khoang thoi gian bu dép (offset-time), chum dit liéu
(burst) twong ung méi dugc gui theo sau trén mot trong
nhiing kénh dir liéu kha dung (Hinh 1). Bai vi tai nguyén
da dugc dat trude boi goi diéu khién BCP, chum dir liéu s&
khong chiu mot do tré ndo tai mdi nit trung gian, nén
khong can bo dém quang. Mit khac, kich thude ciia chum
la kha 16n so véi cac goéi duge mang bén trong, nén viée sur
dung cac chuyén mach c6 toc d6 micro gidy s& khong lam
giam hiéu qua str dung bang thong. Tuy nhién, cach truyén
thong nay ciing dit ra ap luc d6i voi viée 1am thé nao dé
mot goi didu khién BCP dit trude tai nguyén va céu hinh
chuyén mach thanh cong tai cac nut 161, dam bao cho viéc

truyén tai chum di sau d6.
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Hinh 1. Kién triic ciia mang OBS

TCP la giao thirc van chuyén pho bién nhat trén mang
Internet hién nay. Bén canh d6, vai viéc trién khai rong rai
cac dudng truc quang va sy truong thanh cia cac mo hinh
mang chuyén mach chim quang gan day, mot két hop giira
mang Internet va co sé ha tang OBS bén dudi c6 thé 1a xu
huéng phi hop nhit. Do vy, cin c6 cac nghién ciru va
danh gia hiéu qua cua viéc két hop TCP v6i mang OBS
(TCP-over-OBS) [4][5]. Bai bao nay s& tap trung vao
nghién ctru anh huéng cia tap hop chum dén diéu khién
lvu luong cua mot ) phién ban khac nhau cua TCP
(baogdm TCP Vegas, TCP Sack, TCP Reno va TCP
Tahoe). Cac phan tiép theo ciia bai bao nay gdm: Muyc 2
trinh bay cac nghién ctru lién quan; Muc 3 mo ta két qua
md phong vé anh huong tap hop chum dén van dé diéu
khién Iru lwong theo cac phién ban khac nhau cia TCP va
két luan dugce trinh bay & Muc 4.
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Il. CAC NGHIEN ClPU LIEN QUAN

2.1 Cac ky thuat tap hop chum trong mang OBS

Tap hop chum truyén thong c6 ba cach tiép can chinh la
k¥ thuat tap hgp chum dya trén ngudng thoi gian, ngudng
d6 dai va lai, tirc 1a dya trén dong thoi ngudng thoi gian va
ngudng do dai [6].
Trong k¥ thuét tap hop chum dua trén ngudng thoi gian
(dwoc mo ta trong Hinh 2), mot bo dém thoi gian (Tq) duoc
khoi tao khi ¢6 géi tin dau tién tir 16p mang phia trén dén
hang dgi tdp hgp chum (g) cia mét nut bién vao mang
OBS. Khi b d¢ém tap hop chum cua hang doi q (Tg) vuot
qua mot ngudng thdi gian duoce xac dinh trude (Tmax), CAC
g6i tin trong hang doi q duoc tap hop lai thanh mt chum.
Vi ky thuat tdp hop nay, cac chum dugc tao ra déu dan
sau ting khoan thodi gian bang nhau nhung kich thuéc
chum s& thay d6i 16n hay nhé tuy thudc vao tée do ludng
dir lidu dén tai nit bién vao 16n hay bé.
Kich thugc chum khong
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Hinh 2. Tdp hop chium theo ngudng thoi gian

Giai thuat tap hop chum dua trén ngudng do dai chum,
nhu duge mo ta trong Hinh 3, thyc hién tap hgp chum khi
chidu dai cia hang doi tap hop chim q (L) dat dén mot
ngudng chidu dai cho trudc (Lmax). N6i mot cach khac, giai
thuét tap hop chim dua trén ngudng chidu dai gidi han sb
lwong goi tin chira trong mdi chiim, nén cac chum dugc tao
ra c6 kich thuéc bang nhau, nhung thoi gian tap hop chum
1a thay d6i ngiu nhién. Véi tap hop chim dya trén ngudng
thoi gian, néu téc do ludng dén nhanh thi thoi gian tap hop
chum s€ nho va nguoc lai néu téc do 1u6ng dén cham thi
thoi gian tap hgp chum 16n.

Kich thudc ciia
burst bang nhau

Khodng céch gitra céc
burst khdng béng nhau

Kich hwdc chum téi da
(s g6 t6i da)
Hinh 3. Tdp hop chiim theo ngudng dé dai

Giai thuat tap hop chum lai 1a sy két hop cua hai giai
thuat tdp hop chum & trén, tirc 1a vira dya trén ngudng thoi
gian va ngudng chidu dai dé thyc hién tap hop chum. Véi
ngudng thoi gian va chidu dai cho trude, mot chim s& duogce
hinh thanh khi mot trong hai ngudng dat dén trudc. Nhu
mod ta trong Hinh 4, thoi gian sinh ra chum va kich thudc
ctia chum dugc gidi han trong hai nguong thoi gian (Tmax)
va ngudng d6 dai (Lmax) cho trudc.
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Hinh 4. Tdp hop chium theo ngudng lai
2.2 Diéu khién lru lwong cia TCP

TCP 1a mot giao thirc hudng két ndi va tin cay. Mot trong
nhitng tinh ning quan trong cua TCP la diéu khién cira s6
tac nghén, gdbm 4 co ché chinh: co ché bit dau cham, co
ché tranh tat nghén, co ché phat lai nhanh va co ché phuc
hoi nhanh [7]. Theo d6, khi méi bat dau TCP s& chuyén
sang ché d6 bét ddu cham nghia 14 cira s6 tic nghén (cwnd)
s& tang theo co ché ham mii cho dén khi nao phat hién mét
dir liéu (dya trén time-out hodc goi ACK tra vé) thi cura s0
duoc thiét 1ap lai bang 0 va gia tri ngudng cua cura s6 duge
thiét 1ap lai con mot nira, dong thoi sé tién hanh phat lai
nhanh va phuc hdi nhanh tuy theo cc phién ban khac nhau
cua TCP. Khi gia tri cura s6 dat dén ngudng thi s& chuyen
sang ché do tranh tac nghén (ché do ting gia tri ctra s6 mot
cach tuyen tinh), néu nhan ba lan goi ACK thi gia tri
ngu’ong tlep tuc glam mdt nira va gia tri cira s0 tang theo
tuyén tinh, nhu c6 thé nhin thiy ¢ Hinh 5.

ssthresh

Time out Lap lai 3 ban tin bao

Tranh tic nghén

fPhuc héi nhanh ‘Bét diu cham

-~ Bitdducham  Phatlainhanh

Thei gian (g|ay)
Hinh 5. Co ché diéu khién cira sé ciia giao thirc TCP

Viée didu khién ctra s6 TCP duoc thuc hién dya vao 2
didu kién: (1) mét goi (dwa vao gbi ACK tra vé) va (2) thoi
gian truyén géi tin (Round Trip Time - RTT). Co ché didu
khién ctra s6 TCP dwa vao mat gbi co cac phién ban nhu
TCP Tahoe, TCP Reno va TCP Sack. Vi TCP Tahoe, 3
co ché diéu khién duoc sir dung 1a bit ddu cham, tranh tic
nghén va phat lai nhanh nhu trong Hinh 5. Trong co ché
phat lai nhanh, TCP Tahoe khong can phai doi cho dén hét
thoi gian time-out (mét dir liéu) ctia goi tin méi phat lai goi
tin bi mat, ma chi cdn nhan 3 lan g6i ACK 1a TCP Tahoe
tién hanh phat lai goi tin nay [7]. TCP Reno 1a mot cai tién
tir TCP Tahoe trong d6 ngoai co ché phat lai nhanh, TCP
Reno con st dung co ché phuc hdi nhanh [8]. Nhu c6 thé
nhin thdy ¢ Hinh 6.

Co ché phuc hdi nhanh ctia TCP Reno dua vao co ché
phat lai nhanh, theo d6 khi co ché phat lai nhanh duoc thuc
thi gid tri ngudng (ssthresh) duoc thiét 1ap bang mot nira
ctra s6 (cwnd) cong véi kich thude cua 3 goi tin. Cwnd
dugc thém vao mdi goi véi mot 1an nhan dwoc ACK. Khi
ACK cua goi phat lai dugc nhan, cwnd thiét lap dén
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Hinh 6. Co ché hoat déng ciia TCP Reno

ssthresh va tré vé giai doan tranh tic nghén. Khi khéi tao
lai gia tri, cwnd dwoc thiét 1ap lai bang % gia tri ciia cwnd
sau khi d4 phuc hdi nhanh [8].

Mot cai tién tiép theo cua TCP Reno 1a TCP Sack, trong d6
& co ché phuc hdi nhanh TCP Sack con cho phép cac goi
tin dugc truyén dong thoi theo co ché dudng éng (pipeline)
[9].

Vén dé diéu khién ctra s6 tic nghén dwa vao quan sat thoi
gian RTT cuia cac goi tin tiéu biéu c6 giao thirc TCP Vegas.
Theo [10][11], RTT la khoang thoi gian dugc tinh tir khi
g6i tin dugc guri tir tram phat dén tram nhan, cho dén khi
tram phat nhan dugc ACK hoi dap chtra thong tin vé 201
tin da nhan dwoc thanh cong. Néu thoi gian cia RTT duoc
theo ddi tang, thi TCP Vegas nhan biét mang sdp bi tic
nghén va thyuc hién co ché tranh tic nghén. Néu thoi gian
ciia RTT giam thi TCP Vegas nhan biét mang dang duoc
khai thong va TCP Vegas thuc hién co ché tang kich thudc
clra s6 dé tan dung thong lwong ciia dudng truyén. Thuat
toan TCP Vegas dugc thuc hién nhu sau:

Goi D 14 thoi gian RTT dugc theo di, d 13 gia tri nho nhét
ctia RTT dugc theo ddi, a va £ 1a cac gia tri hang sb trong
TCP Vegas, t va (t+1) 12 thoi diém thyc hién.

Dit gia tri diff = w(t)/d — w(t)/D, cira s6 TCP Vegas dugc
diéu chinh nhu sau:

wit)+1 néu  diff < %

B

wit+1) = { w) néu % <diff <5

w(t)—1 néu diff >§

C6 mot s6 tinh nang riéng ciia mang OBS anh hudng
dang ké dén hiéu niang cua TCP, 1am cho mang OBS khac
biét vi mang chuyén mach goi dién tir truyén thong. D6 1a
cac goi dién ti TCP khi dén tai cac nat bién vao mang OBS,
chung s& duoc lam tré (cho doi) dé dugc tap hop thanh
chum va dugc gui vao mang OBS sau mot khoang thoi gian
chd bu dép. Véi quy trinh nay, kha nang nhan dup ACK &
tang TCP 4 rat cao va co ché didu khién TCP sé& gidi han
thong lwong gli vao mang (bing cach gidam cira s6 luu
lugng), trong khi kha nang dap ung cua mang OBS bén
dudi 1a chua vuot qua kha nang bang thong.
2.3 Két hop TCP qua mang OBS

' Kostas Ramantas va cac cong su trong [7] da nghién ctru
ket hop cta giao thitc TCP Sack va co ché tap hop chum
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theo ngudng thoi gian. Kostas Ramantas thiét 1ap cac gia
tri ngudng thoi gian khac nhau dé xem xét ti 16 méat chum
ctia chung ciing nhu co ché diéu khién cira s6 voi giao thirc
TCP Sack. Shuping Peng va cac cong su trong [8] d& xuét
mot giai thuat tdp hop chum dong co6 tén 1a DAP (Dynamic
asssembly period) nham ting thong luong dat dwoc véi
TCP Reno.

Déi voi giao thirc TCP Vegas da c6 kha nhiéu nghién
ctru gan day két hop giita TCP Vegas qua mang OBS nham
tang thong lugng dat dugc clia mang. Bassem Shihada va
cac cong sy trong [12] nghién ctru viéc diéu khién linh
dong gia tri ctra s6 (cwnd) ddi véi giao thire TCP Vegas
bang cach sir dung giai thuat dya trén ngudng, nhim xéac
dinh tinh trang tat nghén trong mang. Cu thé thut toan nay
dwa trén viéc theo ddi gia tri RTT nhiam diéu chinh kich
thude cira s6 cwnd. Mot tham sb T duge su dung la )
lugng cac RTT theo ddi 1on hon so véi gia tri MinRTT trong
N vong quan sat, néu T 16n hon gia tri ngudng thi tinh trang
mang dang tic ngh&n va nguoc lai mang khong tit nghén
nhim ting giam cwnd.

Poorzare va cac cong sy [13] dé xuit mot lwgc dd co sé
mo nham phén biét cic nguyén nhan mét chum trong mang
OBS. Tac gia str dung 2 tap mo: tdp danh roi do tic nghén
va tap danh roi do tranh chip. Khi mét chim bi danh roi
[14] s& tién hanh do luong gia tri RTT ciia g6i rdi so sanh
v6i BaseRTT cua 2 tap danh roi do tic nghén va tdp danh
roi do tranh chap nham diéu chinh cwnd. Mt cai tién tiép
theo cta Poorzare va cac cong su trong [15] dua ra giai
thuat FRPI nhim nang cao hi¢u nang cta mang. Cu thé
FRPI duya trén 2 giai doan: Giai doan 1 st dung giai thuét
fuzzy logic dé xac dinh tinh trang mang va luu lugng traffic
trong mang nham xac dinh téc do gui goi tin. Giai doan 2
tac gia sir dung mot s6 gia tri ngudng va so sanh voi RTT
nham xac dinh ting, giam hodc d& nguyén cira s6 cwnd.

Mot két hop giira didu chinh kich thudc cwnd véi diéu
khién tit nghén dugc Abedidarabad va cong sy [16] duara,
theo d6 Abedidarabad phan biét gitta chim géy ra tat nghén
va chum khong gay ra tit nghén nham diéu khién luu lwong
TCP Vegas tot hon.

Poorzare va cac cong su [17] d& xuat giai thuat AVGR
thuc hién theo 2 budc. Budce dau tién cia quy trinh nay 1a
do luong gia tri ciia RTT lan luot. Pé xac dinh diém két
thiic tinh todn, mot ngudng duoc sir dung va khi dat dén
ngudng nay, quy trinh do s€ ding lai va gia tri trung binh
AVgRTT cta ching dugc tinh toan. Giai doan thir hai thuat
toan c¢b ging diéu chinh hanh vi ciia mang bang cach sir
dung nam phuong trinh khac nhau. Trong giai doan nay,
thuat toan chia mang thanh nam khu vyc 1am viéc khac
nhau va dua trén khu vuc hién tai, quyét dinh phan tGng
thich hop duoc thuc hién khi so sanh gia tri AvgRTT véi
cac gia tri ngudng nham tién hanh ting giam gi4 tri cwnd.
Mot bang so sanh cac dé xuét nhu dugc thé hién trong Bang
1.

Tuy nhién, cac d& xuét nay chi st dung mot phién ban
TCP riéng biét chua c6 cac so sanh va danh gia vé ti 1¢ mat
chum, ciing nhu kha nang st dung bang thong cua cac
phién ban khac nhau TCP trong tdp hop chum, va anh
huéng cua tap hop chum dén van dé diéu khién luu luong
ctra s v6i cac phién ban TCP.

Do d6, bai bao nay s€ xem xét dén thong luong dat duoc
cua cac phién ban khac nhau cua TCP trén mang OBS khi
tién hanh thay ddi thoi gian tap hop chum.
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Bdng 1. So sanh cdc dé xudt vé két hop TCP qua mang OBS

STT Téac gia

Nam
xuat ban

Y twéng chinh

Xem xét anh hudng
OBS dén TCP

Didu khién gia tri
cira s0 cwnd

1 K. Ramantas [7]

2008

Két hop giao thirc TCP Sack va
co ché tap hop chum theo
ngudng thoi gian nham didu
khién lai cira sb cwnd.

v

v

2 S. Peng [8]

2009

Dé xuat giai thuat tip hop chiim
dong co6 tén 1a DAP nhidm ting
thong luong dat duoc véi TCP
Reno.

3 | Shihada[12]

2010

Theo doi gia trj RTT nhidm xéc
dinh tinh trang mang dé truyén
lai kip thoi goi tin.

4 Poorzare [13]

2015

Str dung lugc dd co s& md
nhim xé4c dinh nguyén nhan
méit chum trong OBS nhim
diéu chinh cwnd.

5 Poorzare [15]

2018

St dung tdp md nham xac dinh
tinh trang va luu luong mang
nhdm xéc dinh tang, giam hodc
giir nguyén cwnd.

6 Abedidarabad
[16]

2019

Phén biét gitra chim géy ra tic
nghén voi chum khong giy ra
tit nghén nhim diéu chinh
cwnd.

7 Poorzare [17]

2021

Tién hanh do luong gia tri do
tré trung binh AvgRTT, dé tién
hanh so sanh véi cac gia tri
ngudng nhim didu chinh linh
dong cwnd.

. MO PHONG VA PHAN TiCH KET QUA

TCP dya vao viée mat goi tin chung toi tién hanh mé phong

M6 phéng dugce thyc hién trén mot PC véi 2.4 GHz Intel
Core 2 CPU, 2G RAM. Céc géi tin dén tai hang doi cua
mot nat bién mang OBS c¢6 phan bd Poisson. M6 hinh
mang dugc xem xét 1a Dumbell (Hinh 7) bang thong trén
mdi lién két 12 10GB/s, s6 kénh duoc xem xét 1a 8 trong d6
¢6 2 kénh diéu khién va 6 kénh dir liéu. M6 phong duoc
thuc hién trong vong 10s trong NS2 [18] véi géi hd trg
mang OBS obs-0.9a. V&i muyc ti€éu mod phdong 1a xem xét
théng lugng dat dugc cia TCP Vegas, TCP Sack, TCP
Reno va TCP Tahoe khi tién hanh thay d6i thoi gian tap
hop chum.

10 Gbps

Hinh 7. M6 hinh mang Dumbell danh cho mé phong

Nhu d&8 dugc phan tich ¢ trong Muc 2, van dé diéu
khién ctra s6 tic nghén TCP duoc phan thanh 2 loai chinh
la dya vao ti 18 mét goi tin va dua vao thoi gian quan sat
RTT clia cac goi tin. Vi van dé diéu khién ctra so tic nghén
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v6i 3 phién ban cua TCP 1a TCP Tahoe, TCP Reno va TCP
Sack. Trong khi diéu khién cira s6 tic nghén dwa vao quan
sat RTT ctia cac goi tin ching t6i tién hanh mé phong véi
giao thic TCP Vegas.
3.1 Piéu khién cira sé tic nghén dwa vao viéc mit goi
tin

Chung t6i tién hanh xem xét thong lugng dat dugc cia 3
phién ban TCP khi tai dén tai nit bién vao 1a 0,5 va thoi
gian tap hop chum thay d6i tir 10ps dén 500us; két qua thu
duoc duge mod ta & Hinh 8.

4,6
45
2
o 4,4
e
oo 4,3
5
54,2 ==¢==TCP Tahoe
oo
<g 41 «=fi==TCP Reno
= TCP Sack
= 4

10 50 100 200 300 400 500

Thoi gian tap hop chum (us)

Hinh 8. Théng luong dat duwoc ciia TCP Tahoe, TCP.

Nhu duoc chi ra & Hinh 8, thong lugng cua cac phién
ban TCP c6 xu hudng tdng khi thoi gian tdp hgp chum tang.
Trong tat ca thoi gian tap hgp chum xem xét thi TCP Sack
cho thong lugng dat duoc tdt nhat hon TCP Reno khoang
4% va gan 10% so v&i TCP Tahoe. Dé hiéu 16 hon vé van
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dé nay ching toi tién hanh xem xét ti 1¢ mat chum cia 3
phién ban TCP nay.

Nhu duoe chi ra ¢ Hinh 9 nguyén nhan ma TCP Sack
cho thong lwong tot nhit & 3 phién ban 1a do ti 16 mat chum
ctia TCP Sack thip nhat & 3 phién ban, diéu nay s& han ché
dong cira s6 tic nghén hon so véi 2 phién ban TCP Tahoe
va TCP Reno. Khi thoi gian tip hgp chum ting sd luong
chum sinh ra s& it diéu nay dan dén ti 1é mat chum giam
nén thong lugng dat dugce & 3 phién ban cé xu hudng tang
khi thoi gian tdp hop chum tang.

0,014
0,012
0,01
0,008
- 0,006
0,004
0,002

=== TCP Tahoe
e=fl==TCP Reno
TCP Sack

& mat chum

Til

10 50 100 200 300 400 500
Thaoi gian tap hop chum (us)

Hinh 9. 7% 1é mdt chium ciia TCP Tahoe, TCP Re{zo va TCP Sack
khi thoi gian tdp hop chum thay doi.

3.2 Pieu khién cira so tac nghén dwa vao viéc quan sat
RTT ciia cac géi tin

Chung t6i tién hanh mé phong véi giao thirc TCP Vegas
v6i tai dén 0,5 thoi gian tap hop chum thay dbi tir 10pus dén
500us dé xem xét thong luong va ti 1¢ mét chum dat duoc,
két qua nhu dugc chi ra ¢ Hinh 10.

4,1
- 4
wv
= 39
e
w 38
f=
o 37
3 e==p=== TCP Vegas
w36
<«Q
£ 35
10 50 100 200 300 400 500
Thei gian tap ho'p chum (us)
(a) Thong luong dat duoc
0,01
€ 0,008
=1
=
[*}
& 0,006
€
@ wmpe TCP Vegas
= 0,004
0,002

10 50 100 200 300 400 500
Thoi gian tap ho'p chum (us)

(b) Ti 1¢ mdt chum

Hinh 10. So sanh TCP Vegas khi thoi gian tap
hop chum thay doi
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Nhu ¢6 thé thdy ¢ Hinh 10(a) thong lugng ciia TCP
Vegas c6 xu hudng giam khi thoi gian tdp hop chum tang,
diéu nay trai nguoc v6i 3 phién ban TCP Tahoe, TCP Reno
va TCP Sack (Nhu Hinh 8). Trong khi & Hinh 10(b) ti 1¢
mét chum ciia TCP Vegas c6 xu huéng giam nhu 3 phién
ban TCP Tahoe, TCP Reno va TCP Sack.

Diéu nay la do TCP Vegas diéu khién cira s6 tac nghén
dua vao thoi gian quan sat RTT cta cac goi tin. Nén khi
tang thoi gian tp hop chum thi thoi gian quan sat RTT cling
tang, chinh diéu nay lam cho giao thic TCP Vegas tién
hanh giam cira s6 tic nghén do nghi rang mang c6 kha ning
tac nghén. Trong khi 3 phién ban TCP Tahoe, TCP Reno
va TCP Sack diéu khién cira s6 dya vao viéc mét goi tin
nén khi ting thoi gian tap hop chim ti 16 mat chum giam
[am cho 3 phién ban TCP Tahoe, TCP Reno va TCP Sack
¢6 xu huéng tang kich thudc cira sb.

IV. KET LUAN

Bai viét nay di xem xét anh hudng cia thoi gian tap hop
chum trong mang OBS dén hiéu qua hoat dong cua céac
phién ban khac nhau ciia TCP. Véi cac phién ban TCP diéu
khién kich thudc cira s tic nghén dua vao viéc mat géi tin
nhu TCP Tahoe, TCP Reno va TCP Sack thi viéc tiang thoi
gian tap hop chum lam cho thong luong dat dugc cao hon
do ti 16 mat chum thip hon nhu dwoc chi ra & Hinh 8 va 9.
Tuy nhién, véi viée sir dung giao thirc TCP Vegas cua sb
tac nghén dugc diéu khién dya vao thoi gian quan sat RTT
cua goi tin thi viéc tang thoi gian tap hop chum s€ lam
thong lugng dat dugc cia TCP. RO rang, khong co6 mot gia
trj thoi gian tap hop chum nao 1a phu hop véi tat ca cac
phién ban khac nhau cia TCP, ma tuy thudc vao tirng phién
ban TCP khac nhau s& cho ta mét ngudng thoi gian tép hop
chum phu hgp trong mang OBS.
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RESEARCH THE EFFECT OF BURST ASSEMBLY
ON THE EFFECTIVENESS OF WINDOW
CONTROL OF TCP PROTOCOL IN OBS

NETWORKS

Abstract: TCP is the most popular transport protocol on
the Internet and will likely remain so in the future; while,
with the widespread deployment of optical backbones and
the recent maturation of optical burst switched network
(OBS networks) models, a mix of the Internet and the
underlying OBS communication infrastructure has could
be the next trend. There is an urgent need to study and
evaluate the effectiveness of combining TCP with OBS
(TCP-over-OBS) network. In this paper, we focus on
studying the influence of burst assembly at the ingress
nodes of the OBS networks on the traffic window control
efficiency of several different versions of TCP protocol.

Keywords: OBS networks, burst asssembly, TCP
protocol, TCP window control.
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