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Tom tat—Ngay nay, su phat trién ciaa mang két
ndi van vat IoT va sy gia tang cua cic thiét bi
di dong két nbi mang doi hoi cac miay chu cung
cap dich vu phai dap dng kha ning phan hoi sb
lugng yéu cAu trong thoi gian ngin va dat ra van
dé thach thu’c khong nho cho mang truyén thong
va cac hé thong can bang tai. Trong boi canh do,
su ra doi cia mang dinh nghla bang phan mém
(SDN) voi su tap trung quan ly diéu khién Va kha
nang can bang tai tot hon phan nao giai quyet dugc
su bung né sé lugng yéu cau dlch vu téi cac may
chi. PE lam sang ré hon van dé nay, nghlen cuu
da trlén khai thuc nghiém dé danh gla kha nang
can bang tai trong mang truyen thong va mang
SDN su dung cung mét klen trac mang, so sanh
trén cung hé thong can bang tai va thuét toan can
bang tai. Nghién ciu dua trén viéc tao ra nhiéu
lufing dong thoi bang cong cu Distributed Internet
Traffic Generator (D-ITG). Két qua thu dugc tir
cac thi nghiém cho thiy cAn bang tai trén mang
SDN vugt troi hon mang truyén théng trong viéc
Xu’ ly yéu cau, thoi gian dap ng, tinh on dmh va
toc do truyen du liéu trong u’ng dung thu’c té.

T khoa—Mang dinh nghia bang phan mem, SDN,
can bang tai, hiéu nang mang

I. GIOI THIEU
A. Toéng quan

Hé théng can bing tai 12 mot phan khong thé thiéu
trong hé théng mang hién nay. N6 déng vai trd quan
trong trong viéc diéu phdi cic ludng yéu cau clia ngudi
dung dén mdy chi. Hé théng can bing tai sé chuyén
cdc yéu cau cta ngudi dung dén cic mdy chd sao cho
pht hgp véi kha nang dap ung cda tung mdy chi. Do
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d6, n6 gitip hé thong mang hoat dong 6n dinh hon,
ting kha ning sdn sang phuc vu va tin ciy hon ciing
nhu tdi wu héa hiéu sut cda hé théng mang hon. Vi
vay, hé thong can bing tai gitip g1a1 quyét bai toan dap
ting nhu ciu cta ngu01 ding vé bing thong va kha
ning dap dng cc yéu cau.

Tuy nhién, khi s& lugng thiét bi tham gia két nbi
Internet cang nhiéu thi ngly cang giy nén su phic tap
cho ngudi quan tri mang trong qud trinh van hanh va
diéu khién. Ciing véi su thay d6i v& mo hinh mang,
su gia ting clia cic dich vu ddm may va nhu ciu phat
trién clia cdc nha khai thic bing thong dich vu dua
ra, yéu cau can phai phat trién mot gidi phap méi dé
quan tri mang hiéu qua 12 mot vin dé cap thiét. Mang
dinh nghia bang phan mém (SDN) ra doi cung cép giai
phap gilp nang cao hiéu qua va giam chi phi van hanh
va quan tri hé théng mang. SDN c6 thé kiém sodt toan
bd mang tif mdt nit trung tim dé€ tu dong héa quén tri
va bao mat bing cach thiét 1ap cic chinh sach.

Di sau vao nghién ciiu kha ning cin bang tii cia
mang SDN, da c6 nhiéu nghién ctiu cdia cc nha khoa
hoc c6 thé ké dén nhu: Arkar Soe Linn va cong su
nghién citu kha ning cin bing tai may chii trong mang
SDN [6], nghién cttu vé ky thudt cin bang tai trong
mang SDN [7] cuia Anish Ghosh va cong su; Omran
M va cong su da nghién cifu ddnh gia hiéu sudt mang
cin bing tii mang SDN theo tiing mo hinh thiét ké
khac nhau [8].

Nhung chua c¢6 nghién citu nao danh gia so sanh hiéu
ning cta hé théng can bang tai cho mang truyén thdng
va mang SDN. Vi viy, ching t6i da xay dung va thu
nghiém do hiéu sudt can bang tai mang truyén thong
va mang SDN trén cling mot mo hinh trién khai va
cling mot bién phap can bing tai. Nghién ctiu sé tap
trung vao viéc so sianh kha ning cin bang tai mang
SDN va mang truyén thdng trong mot méi trudng thuc
té. Chiing t6i sé xdy dung cic md hinh mang tuong
ting cho cid SDN va mang truyén thdng va trién khai
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HAProxy dé thuc hién cin bing tai trong ci hai moi
trudng. Sau dd, chuing t6i sé thu thap du liéu lién quan
dén hiéu suit, luu lugng mang tli cac thi nghiém thuc
té va phan tich két qua.

B. DBdng gop cua bai bdo

Nhiing déng gbp clia bai bdo ¢ thé duge trinh bay
cu thé€ nhu sau:

(1) Trong bai bao nay, ching tdi tdp trung nghién
ctiu d4nh gia kha ning cin bang tai clia mang truyén
théng va mang dinh nghia bang phan mém nhim dua
ra cho nha quan tri mang c6 Iua chon phiit hgp nhit cho
hé théng mang ctia ho khi phit trién nhiing hé thong
dich vu thuc té. Khi d6, dua trén nhiing két qua danh
gia, nha quan ly sé quyét dinh dugc viéc dau tu mot
hé théng v6i thiét bi mang thuc hay phat trién mot hé
théng mang mém trén nén tang clia nhing thiét bi sin
co.

(2) Chiing toi nghién ciu, ddnh gid so sanh hé théng
cin bang tii trén mang truyén thong va mang dinh
nghia bing phin mém nhim dua ra dugc giai phap
thuc té cho cic dng dung mang. Cac két qla cho thiy
viéc st dung can bang tai trén mang thuc t& hay mang
mém déu c6 thé hoat dong dugc hidu qua trong ting
dung mang. Tuy nhién, vé mat dau tu va chi phi thi
mang SDN t6i uu hon do tinh mém déo trong cu hinh
mang va phan tai hé thong.

C. Cdu triic bai bdo

Bai bdo dudc ciu tric nhu sau: phan II trinh bay vé
cdc nghién citu lién quan. Trong phan III vé co s6 ly
thuyét, ching toi trinh bay cic kién thic vé SDN, so
sanh mang SDN va mang truyén théng va cin bing
tdi. Phan IV vé Thi nghiém va ddnh gid, ching toi
trinh bay vé mo hinh va cdc bién phdp trién khai thit
nghiém va ddnh gid két qua. Cubi cung, phan V dua
ra két luan vi mot s gidi han cda bai bdo.

II. NGHIEN CUU LIEN QUAN

Trong bai bdo [6] tac gia Arkar Soe Linn va cic
cong sy da trinh bay nghién ctiu ctia minh vé hé thong
can bang tii trong mang dinh nghia bing phan mém.
Nhém tdc gia xdy dung thi nghiém ctia minh trén nén
tang Mininet va POX controller. Mé hinh mang thi
nghiém dudc dit ra gébm 16 client va 3 server. Ho
thi nghiém 1an lugt trén cdc thudt toan cAn bing tai
nhu Random, Round-Robin va Weighted Round-Robin.
Két qua qua cic 1an thi nghiém cho thy thuat toan
Weighted Round-Robin(véi trong sb 1an lugt 1a 1, 3 va
5 cho server 1, 2 va 3) cho két qua t6t hon céac thuat
toan con lai. Bai bdo da dua ra dugc cai nhin tdng quan
vé hé thdng can bang tai trong mang dinh nghia bing
phan mém (SDN). Tuy nhién, nhém tic gid chua c6
su so sdnh vdi cdc nghién ctiu v6i mang truyén thong.

Trong bai bao nay, nhém tic gia st dung chinh SDN
controller d& xay dung hé thdng cin bang tai. Bai bo
da dua ra dudc cic thi nghiém d€ danh gid can bing
tdi trén mang SDN, tuy nhién van chua danh gid dugc
mic do d6 so véi mang truyén théng.

Tac gia Anish Ghosh va cong su da trinh bay mét
nghién ctiu vé hé théng can bing tai trong bai bao [7].
Bai bdo trinh by vé kién tric clia mang dinh nghia
bing phan mém, c6 sy so sanh v4i mang truyén thong.
Nhém tac gia con néu ra dugc céc 1gi ich cua mang
dinh nghia bang phan mém. Trinh bay vé mot s thuat
toan can bang tai dang cé hién nay, cach thiic hoat
dong va uu nhuge diém cla ching. Viéc so sdnh thoi
gian chay cuia cédc thudt toan v0 cung quan trong, giip
ngudi trién khai mang c6 thé dua ra cic phuong an tdi
uu cho hé théng mang ma ho can. Tuy nhién, nhém
tdc gia chua xay dung mot md hinh cu th€ mang nao
dé danh gia kha ning can bing tai ciia cac thuat toan.
Day 12 mot bai nghién ciiu tdng quan vé cdc cong nghé
can bing tai trong mang SDN. Bai bdo dua ra dudc so
sanh véi mang truyén théng va mit lgi ich ciia SDN.
Tuy nhién, phan thi nghiém cu thé vao mdt mo hinh
mang dé danh gia nhom tc gia con thiéu.

Nam 2022, bai bao ctiia nhém tac gia Omran M. A.
Alssaheli c6 twa dé [8] dudc cong bd. Bai bao trinh bay
cdc van dé ton tai trong mang hién nay, va chi ra xu
huéng mang trong tuong lai 12 mang dinh nghia bing
phan mém(SDN). Panh gia cu thé cic uu nhuge diém
ctia mang truyén théng va chi ra uu diém clia mang
dinh nghia bing phan mém khic phuc cic nhuge diém
d6. Ho xay dung mo hinh mang dya trén Mininet va
thi nghiém mot sd kich ban mang. Tic gia st dung 3
thong s6 1a thong lugng, do tré va jitter. Danh gia trén
3 kich ban A, B va C véi s6 luong client va server ting
dan. Ho thuc hién thi nghiém va tién hanh do vé6i s6
lugng yéu cau ting dan tir 10 dén 100 véi bude nhay 1a
10. Két qui dugc nhém tic gia trinh bay cho thiy kich
ban A cho thong lugng cao hon kich ban B va C. Kich
ban B va C cho jitter thap va kich ban C tao ra do tré
thip nhét. Nhung, kién tric mang duy nhit ma nhém
nghién cifu thi nghiém 12 mo6 hinh mang star. Piéu nay
chua thuc su khach quan trong thuc té, vi sé c6 nhiéu
mo hinh mang khac nhau va nhém tic gia ciing chua
c6 su so sanh v&i mang truyén thong trong ciing mo
hinh.

Mot nghién ctu tong quan vé cin bang tai trong
mang SDN dudc nhém tac gia Prabhjot Kaur trinh bay
trong bai bdo [14]. Mot cach tdng quan nhét, nhém tic
gia trinh bay vé céch thiic hoat dong ctia hé théng can
bing tai va ting dung ctia né trong mang dinh nghia
bing phan mém(SDN). Ho xiy dung bang va so sanh
cac phuong phap khac nhau, chi ra ciac giéi han trong
cac nghién cttu trude day. Bai bao dua ra dugc cai nhin
tdng quan vé cic phuong phdp, ciing nhu cic nghién
cliu cla céc tac gia trude.

Mot nghién ciiu khio sat vé can bang tai trong mang
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dinh nghia bang phin mém dugc thyc hién béi nhém
nghién cttu Thabo c6 tén [15]. Nhom nghién cdu da
trinh bay ting thanh phan trong mang dinh nghia bing
phan mém va cong nghé OpenFlow ciing nhu kién tric
cia OpenFlow. Trinh bay t6ng quit vé cic phuong
phép, thuit toan can bing tai trudc d6, dua ra hiéu
ning cta tiing phuong phip va két luin vé phuong
phap d6. Hon nita, nhom tac gia dua ra dudc cac cong
nghé md phong hé théng mang dinh nghia bing phan
mém nhu Mininet, OMNET++...

Céc nghién citu trude d6 da c6 cac cong trinh nghién
cliu quan trong v& vin dé can bang tii trong mang
dinh nghia bang phan mém. Tuy nhién, vin con chua
dugc ddy di cic md hinh mang, cic cach thic khac
nhau d€ so sanh gitta cac thuét toan. Hon ntta, chua
c6 cong trinh nghién cdu nao diy di dua ra so sanh
hé thdng can bing tii cia mang dinh nghia bang phan
mém(SDN) va mang truyén théng. Trong nghién ciu
nay, ching tdi nghién cttu va thit nghiém mo hinh mang
SDN va mang truyén théng trén cic mo hinh mang
khéc nhau, cac thong sb khac nhau dé€ dua ra cic danh
gia cho hé théng. Chiing t6i st dung Mininet d€ mo
phdng va st dung Ryu Controller dé€ diéu khién Iuu
lugng trong mang.

MI. CO sG LY THUYET

Trong phan nay, chiing tdi trinh bay vé hé théng can
bing tai, cac nét chinh vé mang SDN va so sanh mang
truyén thng v6i mang SDN vé ciu triic va tinh ning.

A. Cdn béng tdi

Can bang tai 1a mot ky thuat phan chia khéi lugng
cong viéc thanh nhiéu ludng khic nhau d€ tranh qud
tdi cho bét ky ludng nao[9]. Téi da héa thong luong,
giam thiéu thoi gian phan hdi va téi uu héa luu lugng
1a mot s6 muc tiéu can bang tai[10].

Hién nay, mot sb thudt toan can bing tai dang dugc
ua thich st dung c6 thé ké dén nhu[7]: Round Robin,
Weighted Round Robin, Least Connection, Weighted
Response Time, Source IP Hash. Trong do6, thudt toan
Round Robin thudng dugc uu tién st dung trong cac
mang hién nay.

Mot s6 cac cong cu can bing tai hay dude st dung
trong hé thdng mang c6 thé ké dén 1a: HAProxy, Nginx
dang to ra uu diém vuot trdi trong cdc hé théng mang
truyén thong.

B. Mang dinh nghia bing phdn mém - SDN

Mang dinh nghia bing phan mém (SDN - Software
Defined Networking) hay mang diéu khién bang phan
mém 12 mot kién tric mang méi, linh hoat, d& quan
ly, tiét kiém chi phi va dé thich nghi va phu hgp vé6i
yéu cau ngay cang ting s6 lugng ngudi dung va nhu
ciu bing thong cao cda cdc tng dung ngay nay. Kién

Béang I

SO SANH MANG TRUYEN THONG VA MANG SDN [7]

Mang truyeén thong

Mang SDN

Mang tinh va khong linh
hoat

C6 thé€ lap trinh dong va
linh hoat

C6 mit phang diéu khién
phén tan

C6 mit phang diéu khién
tap trung

Hoat dong bang céach st
dung cac giao thiic

St dung API d€ dinh ciu
hinh theo nhu cau

Pugc tao thanh tu cac
thict bi phan cing

Pugc tao bing phan mém
mé

triic ny phan tich céc chiic ning chuyén tiép va diéu
khién mang. Cho phép viéc diéu khién mang c6 thé
1ap trinh truc tiép va co s& ha tang ddc 1ap véi cic ung
dung va dich vu mang [1].

Mit phéng diéu khién 1a bo nio ciia mang SDN chiu
trach nhiém quan ly mang mot cach tap trung. Mait
phing dit liéu 1a co s6 ha ting bén dudi nhu Switch va
Router[11] [12]. Nhu dudc thé hién trong Hinh 2, kién
tric SDN mo ta v6i ba tang chinh: Apllication layer,
Control layer, Data layer. Thong qua cac giao dién ting
dung dugc cung cip, ngudi dung dua ra cic yéu ciu
dbi véi ngudi quan tri vi du nhu: diéu chinh cac tham
s6 bing thong, do tré, dinh tuyén.... Cac yéu ciu nay
dugc gtii dén tang diéu khién qua cac Northbound APL
Tang diéu khién, sau khi nhan cdc yéu cau thi ra quyét
dinh thuc thi cdc yéu ciu d6 va gii ching t6i ting dit
liéu thong qua cac Sounthbond APIL. Cac yéu ciu nay
dugc 16p dit liéu thuc thi. Qud trinh hoat dong ting
diéu khién ludn gidm sit va thu thap thong tin trong
qua trinh hoat dong, phuc vu qud trinh quan ly va ra
cic quyét dinh.

C. Mang SDN va mang truyén thong

Mang SDN dang mang lai sy uu viét hon mang
truyén théng bdi mo sd su khdc nhau co ban dudc
thé hién 6 Bang 1.

- Mang truyén thong thudng dugc ciu hinh trudc
khi trién khai va khong dé dang thay d6i khi dang
hoat dong. Trong khi mang SDN lai c6 thé lap trinh
trudc khi trién khai va trong qua trinh mang dang hoat
dong.

- Qua trinh diéu khién hoat dong ctia mang truyén
théng nhu chuyén tiép, dinh tuyén dugc thuc hién tai
cac thiét bi riéng 18. P6i v6i mang SDN qua trinh d6
dugc thuc hién tap trung tai bo didu khién ctia mang.

- Mang truyén théng hoat dong bang cic giao thiic
nhu TCP/IP, OSPF, ICMP... Con mang SDN su dung
cac API (Southbound API, Northbound API) dé chu
hinh va ki€ém soat mang.

- Mang truyén théng dua vao cdc thiét bi phan ciing
nhu: Switch, Router, tudng ltta..., d€ thuc hién céc chic
nang. Thay vao d6, mang SDN xdy dung, thuc thi va
quan ly céc chiic ning trén bo diéu khién tip trung
dugc xay dung biang phin mém.
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IV. THU NGHIEM VA PANH GIA

Trong phan nay ching toi tién hanh xiy dung moi
trudng thi nghiém hé théng can bang tii mang SDN
trén moi truong ao hdéa st dung Containernet véi bd
diéu khién Ryu Controller. V&i mang truyén thdng,
chiing t6i thiét 14p mot mang theo so dd két ndi gidng
v6i mang SDN st dung mdy PC va Switch.

A. Thiét ldp méi truong thi nghiém

D¢ danh gia duge kha ning cin bang tii giita mang
SDN va mang truyén thdng chiing toi xiy dung moi
trudng thuc nghiém nhu hinh 2 d€ so sdnh cic thong
s6 mot cach chinh xdc nhit. Mot mang gdm 1 mdy chii

SO 01 (CS.01) 2024

DNS lam nhiém vu quan ly va phan giai tén mién, mot
may chi HAProxy lam nhiém vu cén bang tai cho 2
webserver (Webl, Web2) va st dung 4 mdy Client dé
ki€m tra hé thong.

Maoi trudng thi nghiém mang SDN ching t6i st dung
bao gdm nhitng cong cu sau:

Trinh quén ly 40 hod: OracleVM Virtualbox, 12 nén
tang ma ngudn md cung cip kha ning tao, quan ly,
thuc thi cdc mdy do. Cong cu nay c6 hiéu nang cao va
nhiéu tich ning hd trg tot cho viéc quan ly va st dung
cdc mdy 4o trén nhiéu hé diéu hanh khic nhau.

Cong cu mo phdng mang Mininet 1a mot cong cu
mo phong dugc viét biang Python va C cho phép chay
mot s6 may chi 4o, bo diéu khién, cong tic va lién
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Hinh 3. M6 hinh trién khai can bang tai bang HAProxy

két. N6 dudc st dung rong rii trong moi trudng mod
phéng mang ma ngudén md. Mininet st dung 4o héa
dua trén viing chita dé€ 1am cho mot hé théng duy nhét
hoat dong nhu mot mang hoan chinh. Hon nita, né la
mot cong cu mang don gian, manh mé va phu hgp dé
phat trién va thif nghiém céc tng dung dua trén Open
Flow. N6 1a thanh phan tich hop ctia Open vSwitch
va cong tic c6 kha ning OpenFlow. Mininet c6 thé
tao cAu tric lién két mang phifc tap cho muc dich thit
nghiém ma khong can dinh cAu hinh mang vat ly. Cong
cu nay c6 thé hd trg ciu triic lién két tuy chinh. N6 hd
trd API Python don gidn va c6 thé mé rong dé tao va
thtt nghiém mang [4].

Containernet 1a mdt nhanh cua trinh gia 14p mang
Mininet ndi tiéng va cho phép sit dung cic bo chita
Docker 1am mdy chi trong céu tric lién két mang mo
phong [5].

Bo diéu khién Ryu: Pay 1a mot khung mang dinh
nghia bing phan mém dua trén thanh phan. Ryu cung
clp cac thanh phan phian mém véi API dugc xac dinh
o gilp cic nha phat trién d& dang tao cic tng dung
diéu khién va quan ly mang méi. Ryu hd tr¢ nhiéu giao
thitc khac nhau dé quan 1y thiét bi mang, chang han
nhu OpenFlow, Netconf, OF-config, v.v. Vé OpenFlow,
Ryu hd tr¢ ddy di cac Tién ich mé rong 1.0, 1.2, 1.3,
1.4, 1.5 va Nicira. TAt cd cdc ma déu c6 sin mién phi
theo gidy phép Apache 2.0. Ryu dugc viét hoan toan
bing Python 002

Déi v6i mang truyén thdng chiing tdi st dung cac
mdy tinh c6 cling ciu hinh cii dit Hé diéu hanh
Ubuntu, cidc mdy tinh dudc két nbi véi nhau bdi cac
switch Cisco (2960L). Cic Switch nay dé & ché do
mic dinh va chi ¢6 nhiém vu chuyén tiép cic goi tin.

Can bang tai: trong thi nghiém ching toi st dung

cong cu can bang tii HAProxy [3]ap dung thuét toan
Round Robin tuin ty, 2 mdy chi Web Server s& luan
phién nhau xi 1y céc yéu cau.

B. Thu thdp dit liéu

Chung t6i st dung cong cu do ludng 1a D-ITG dé
dénh gia hiéu sudt va ddp dng clia mdy chi trong hai
mang khac nhau. D-ITG dugc st dung d€ tao céc ludng
yéu ciu md phéng thuc té tif nhiéu ngudn dén mdy chd,
ddnh gid hiéu suét ctia mdy chd trong mdi trudng tai
cao [13] .

Bén may thu( mday Haproxy): ITGRecv - 1
/tmp/hap.log cac dit liéu thu thdp dugc luu tri trong file
log c6 tén hap.log. Bén may gtri (mdy client): ITGSend
- T TCP -a www.hvktgs.com -c 5000 -C 10 -t 25000

Trong do:

-T TCP: Xdc dinh loai giao thic truyén thong la
TCP.

-a address: Xac dinh dia chi dich cia may chu hoac
thiét bi ma géi tin sé dudc giii t6i.

-¢ 5000: X4c dinh sb lugng géi tin sé dudc gii di

-C 10: Xéc dinh s6 lugng két nbi s& dugc thiét 1ap
dong thoi

-t 25000: Xéc dinh thdi gian (don vi la mili gidy)
ma gbi tin sé dudc giii di trong mdi két nbi.

Chung t6i gtri 5000 géi tin stt dung giao thic TCP t6i
dia chi website www.hvktgs.com véi 10 két nbi dong
thdi trong thoi gian 25000 ms.

C. Két qud

Thong sb trung binh ctia 10 1an do luu lugng va hidu
suit clia mang st dung cong cu D-ITG dudc thé hién
trong Bang 2.
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DANH GIA HIEU NANG HE THONG CAN BANG TAI CHO MANG TRUYEN THONG VA MANG BINH NGHIA...

Théng sé mang SDN va mang truyén théng

2504 = Mang SDN

Mang truyén théng
200+

150 A

100 1

50 1

Hinh 4. Két qua do mang SDN va mang truyén thong

. Bang II
KET QUA bO BANG CONG CU D-ITG

Thong s6 Mang SDN | Mang truyén thf‘mg

Total time (s) 24.9497376 24.982123

Total packets (s) 247 250
Minimum delay (s) 0.000085 0.342692
Maximum delay (s) 0.0116792 0.362653
Average delay (s) 0.00029902 0.343829
Average jitter (s) 0.00002386 0.000571
Delay standard deviation (s) 0.0008627 0.001318
Bytes received (s) 1157500 1150000
Average bitrate Kbit/s 371.152308 40.028624
Average packet rate (pkt/s) 9.2777077 10.007156

Tir két qua kiém tra hiéu suat mang va kha ning dap
ling yéu ciu ctia mdy chii bang cong cu D-ITG béang
2 ta nhan thiy ring:

Thoi gian hoan thanh tit ca cdc két nbi va yéu cau
(Total time): ctia mang SDN 1a tot hon mang truyén
théng. Diéu nay c6 thé cho thdy mang SDN c6 hiéu
suit tot hon trong viéc xi 1y cdc yéu cau va két nbi.

Do tré tbi thiéu gilta viéc glii yéu cau va nhan phan
hdi (Minimum delay): Mang SDN c6 do tré tdi thi€u
thAp hon nhiéu so v6i mang truyén théng (0.000101
gidy so v6i 0.342692 gidy). Piéu nay cho thiy mang
SDN c¢6 kha ndng xu ly nhanh hon trong viéc dap ting
cic yéu cau.

Do tré tbi da gifta viéc gdi yéu cau va nhan phin
hdi (Maximum delay): Mang SDN c6 do tré tbi da
thip hon nhiéu so v6i mang truyén théng, nhanh hon
khoang 72 1an (0.005258 gidy so vdi 0.362653 gidy).
Diéu nay cho thdy mang SDN c6 khé ning xi ly 6n
dinh hon véi céc yéu cau c6 do tré 16n.

Do tré trung binh giita viéc giii yéu cau va nhan
phén hdi (Average delay): Mang SDN c6 do tré trung
binh thip hon mang truyén thong (0.000161 gidy so
v6i 0.343829 gidy). Diéu nay cho thdy mang SDN c6
thoi gian ddp ting nhanh hon déi véi cic yéu ciu.

Do bién dong trung binh cta do tré giita cac 1an gii

yéu ciu va nhan phan hdi (Average jitter: Mang SDN
c6 do jitter thap hon mang truyén théng. Piéu nay cho
thy mang SDN c¢6 su 6n dinh cao hon trong viéc dap
ting cic yéu cau.

Do léch chudn clia do tré giita cic 1an gii yéu cau va
nhan phén hoi (Delay standard deviation): Mang SDN
c6 do léch chuin cta do tré thip hon so véi mang
truyén théng (0.000333 gidy so véi 0.001318 gidy).
Diéu nay cho thdy mang SDN c6 su 6n dinh cao hon
trong viéc dap ting cic yéu ciu.

Téng s6 byte dif liéu nhan dudc trong sudt thdi gian
do ludng (Bytes received): Mang truyén théng c6 lugng
dit liéu nhan dugc 16n hon gip 10 1an so véi mang
SDN, cho thiy mang truyén théng c6 khé ning truyén
dit liéu 16n hon.

Téc d6 trung binh ctia dit liéu nhan dudc trong don
vi Kilobit/gidy (Average bitrate). Mang truyén théng c6
tbc do trung binh thap hon nhiéu so v6i mang SDN,
cho thdy mang SDN c6 kha niing truyén di liéu nhanh
hon.

Téc do trung binh ctia géi tin dudc glii va nhan trong
don vi gbi tin/gidy (Average packet rate): C4 hai mang
déu c6 tbc do gii va nhan géi tin tuong ddi gin nhau.

V. KET LUAN

Két qua nghién ctiu cho thAy mang SDN st dung cin
bing tai Haproxy véi thuat toan Round Robin vugt trdi
hon mang truyén théng trong viéc xit ly yéu cau, c6
thdi gian ddp dng nhanh hon, n dinh cao hon va toc
dd truyén dif liéu nhanh hon. Diéu nay cho thiy mang
SDN dang mang lai cho ching ta nhiing tinh nang uu
viét hon nho kién triic mang linh hoat, kh ning quan
ly kiém sodt trung tim tdt hon mang truyén thong.

Tuy nhién, d&€ c6 mot cach nhin va nhin xét mot
cach chinh xic nhit, chiing t6i sé tiép tuc thi nghiém
so sanh kha ning can bang tai giita mang SDN va mang
truyén théng véi nhiing cAu tric mang khic nhau phiic
tap hon va sét véi thuc té hoat dong clia mang.

Trong thdi gian t6i, ching t6i du dinh phat trién va
thi nghiém trén mot co s ha ting that, &€ danh gia miic
dd hiéu qua ctia hé thdng can bang tai SDN véi cac du
an thuc t&. Tru6c hét c6 thé 12 mo hinh mang ctia mot
cong ty nho hodc mang mdy tinh cia mot phong, ban
nhé. Qua do, ching tdi s€ danh gia kha nang ciing nhu
mic do ddp tng ctia hé théng can bing tdi. Dua trén
do, chiing tdi ciing ¢ thé danh gid kha ning bdo mat,
va xdy dung phuong hudng bdo mét cho mang SDN.
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Evaluating Load Balancing

Performance for Traditional and
Software-Defined Networking Systems

Abstract-Today, the development of the Internet of Things
(IoT) and the proliferation of mobile devices connecting to
networks require service-providing servers to respond to a large
volume of requests in a short time, posing significant challenges
for traditional networks and load balancing systems. In this
context, the emergence of Software-Defined Networking (SDN)
with centralized management and improved load balancing
capabilities somewhat addresses the surge in service requests
to servers. To further elucidate this issue, a study conducted
experiments to evaluate load balancing capabilities in both
traditional networks and SDN networks using the same network
architecture, comparing the same load balancing system and
algorithm. The study involved generating multiple concurrent
streams using the Distributed Internet Traffic Generator (D-ITG)
tool. Results from the experiments indicate that load balancing
in SDN networks outperforms traditional networks in request
processing, response time, stability, and data transmission speed
in real-world applications.

Keywords— Software-Defined Network, SDN, Load Balancing,
Network Performance.
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