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PANH GIA HIEU NANG GIAO THU'C PINH TUYEN AODV VA DSDV

TRONG MANG MANET

Nguyén Thi Thu Hiing', Doan Ngoc Phueng, Vii Thu Anh
Truong Pai hoc Cong nghé thong tin va truyén thong — DH Thai Nguyén

TOM TAT

Vian dé dinh tuyén trong mang MANET 1a mét trong nhimg hudng nghién ctru nhan duoc nhiéu sy
quan tdm. V6i cdc giao thire dinh tuyén truyén théng hoat dong theo phuwong thire cap nhat dinh ky
cac thong tin diéu khién lam tén mot lugng dang ké biang thong va ndng luong cua nut mang. bPé
khic phuc van dé nay, trong mang khong day khong ¢ co so ha ting véi s6 lugng niit 10n, cac nit
mang di chuyen tu do nhu mang MANET thi cac giao thirc dugc dugc dua ra chia thanh 3 nhom:
giao thirc dinh tuyén theo bang ghi, giao thirc dinh tuyén theo nhu cau va giao thirc dinh tuyén lai.
Nghién ciru nay sit dung phan mém NS-2.34 dé thuc hién mo6 phong hai giao thic AODV va
DSDV véi hai co ché truyén 1a TCP va UDP. Két qua phan tich danh gia Vé hiéu nang cua hai giao
thirc dinh tuyén dya trén db thi vé thong lugng, d6 tré trung binh, ty 1¢ truyen thanh cong gai tin.
Tir khéa: MANET, AODV, DSDV, NS-2, Théng liwong, Bé tré, Ty 1é truyén thanh cong

MO DAU

Mang MANET Ia mang khong day dac biét
gdm tap hop cac thiét bi di dong, giao tiép
khong day, c6 kha ning truyén thong truc tiép
véi nhau thong qua cic nut trung gian lam
nhiém vu chuyén tiép. Cac nit mang vira
dong vai tro nhu thiét bi truyén théng vira
dong vai tro nhu thiét bi dinh tuyén. Voi
nguyén tac hoat dong nhu vay, n6 khong phu
thudc vao co s ha ting mang cb dinh [2] nén
¢6 tinh linh dong cao, don gian trong viéc lip
dit, chi phi trién khai va bao tri thap.

Cé4c giao thirc dinh tuyén trén mang
MANET

Trong mang c6 day c6 2 giai thuat dinh tuyén
chinh dugc sir dung la dinh tuyén theo trang
thai lién két va dinh tuyén theo vector khoang
cach. Viéc cép nhat thuong xuyén va dinh ky
cua dinh tuyén theo trang thai lién két va dinh
tuyén theo vector khoang cach truyén thong
khién n6 kho c6 thé mod rong trong mang
MANET 16n vi né gy ra tiéu ton mot phin
dang ké bang thong, 1am ting viéc canh tranh
kénh truyén, cac nut phai sir dung nhiéu ning
lvong hon. Pé khic phuc vin dé lién quan
dén hai giai thuat mot s6 giao thuc cho mang
MANET duogc duara [5].
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- Céc giao thirc dinh tuyén duoc chia 1am 3 nhom:
+ Pinh tuyén theo bang ghi.

+ Dinh tuyén theo nhu cau.

+ Pinh tuyén lai

Routing Protocols in MANET

Table - Driven On-Demand Hybrid
| [osov —— DSR ZRP
I — TORA ZHLS
| [Gsr — AODV

— OLSR — LAR

—— DREAM — SSA

— START = MSR

Hinh 1. Cdc giao thirc dinh tuyén

Cic giao thirc dinh tuyén theo bang ghi
Giao thtrc dinh tuyén theo bang ghi 1a giao
thirc ma trong d6 bat ky mot nut trong mang
déu luon duy tri trong bang dinh tuyén ctia no
thong tin dinh tuyén dén tat ca cac nat khac
trong mang. Thong tin dinh tuyén duoc phét
quang ba trén mang theo mdt khoang thoi
gian quy dinh dé giup cho bang dinh tuyén
ludn cap nhat nhfrng théng tin moi nhit. Vi
vy, mot nit ngudn co6 the lay thong tin dinh
tuyén ngay 1ap tirc khi can thiét.
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Tuy nhién, véi nhitng mang ma cac nut di
chuyén nhiéu hoic cic lién két giita cac nut
mang bi dut thi can phai cé co ché tim kiém
hodc stra ddi thong tin cua nut bi dit trong
bang dinh tuyén, nhung néu cac lién két do
khong st dung thi s€ tré nén lang phi tai
nguyén, anh huéng dén biang thong ciia mang.
Chinh vi thé giao thirc dinh tuyén theo bang
ghi chi ap dung trong cdc mé hinh mang
MANET ma cac nut it di chuyén.

Cic giao thirc dinh tuyén diéu khién theo
yéu ciu

Phuong phéap dinh tuyén diéu khién theo yéu
ciu 1a giao thirc trong d6 cac con dudng di s&
dugce tao ra néu nhu ¢6 nhu cau. Khi mot nut
yéu cau mot tuyén dén dich, n6 phai khoi dau
mot qua trinh do tim tuyén dé tim duong di
dén dich. Qua trinh nay hoan tit khi da tim ra
mot tuyén duong t6i dich hodc tit ca cac
tuyén kha thi déu da dugc kiém tra.

Khi mét tuyén da dugc kham phé va thiét lap,
n6 dugc duy tri thong sé dinh tuyén boi quéa
trinh duy tri tuyén cho dén khi tuyén do
khong thé truy nhap dugc tur nut nguén hoac
1a khong can thiét dén no nita.

Véi co ché d6, cac giao thirc dinh tuyén didu
khién theo yéu ciu khong phat quang ba dén
cac nut 1an can vé cac thay ddi cua bang dinh
tuyén theo thoi gian, nén tiét kiém duogc tai
nguyén mang. Vi vay, loai giao thirc nay co
thé sir dung trong cic mang MANET phirc
tap, cac node di chuyén nhiéu.

Cic giao thirc dinh tuyén lai

Trong giao thirc dinh tuyén nay c6 su két hop
clia ca hai co ché dinh tuyén theo bang ghi va
giao thic dinh tuyén theo yéu cau. Giao thirc
nay phu hop véi nhitng mang c6 quy mo, kich
thudc 16n, mat do cac nut day dac.

Trong giao thirc dinh tuyén nay, mang duoc
chia thanh c4c zone. Mdi nut duy tri c4 thong
tin vé kién trac mang trong ving cua no va
thong tin vé cic ving lang giéng. Cac giao
thirc lai sir dung giao thirc dinh tuyén theo
yéu ciu gitra cic zone va giao thuc dinh tuyén
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theo bang ghi cho cac nut mang trong cung
zone. Do d6, duong di dén mdi node trong
cung mot zone dugc lap ma khoéng can phai
dinh nghia tuyén ra ngoai zone, trong khi d6
cic tién trinh khdm pha duong va duy tri
duong thi duoc sir dung dé tim kiém va duy
tri duong di gitra cac zone vdi nhau.

MOT SO GIAO THUC BINH TUYEN

Giao thire AODV

AODV sir dung nhiéu dang ban tin khac nhau
dé phat hién va duy tri lién két trong mang.
Khi niat mang mudn str dung hoidc tim dudng
dinh tuyén dén nit mang khac, né quang ba
ban tin yéu cdu dudng dinh tuyén RREQ dén
tat ca nit mang gin n6. Ban tin RREQ nay
truyén trén mang dén khi né dén dugc nut
mang dich hodc mét nut mang cé6 duong dinh
tuyén dén dich. Sau d6, ban tin RREP s& duogc
giri lai thong bao véi nut ngudn [4].

Ngoéli ra, AODV con st dung bén tin HELLO
dé quang ba t6i nat mang lang giéng. Ban t1n
nay cho biét sy hién dién cua nut mang ngudn
trong mang va nit mang gan d6 sir dung
duong dinh tuyén thong qua nut mang ngudn
phat tin quang ba, duong dinh tuyén d6 1a hop
1é. Néu nit mang khong nhan dugc ban tin
HELLO tir nat mang nao do thi c6 thé coi nit
mang ndy di di chuyén ra ngoai pham vi lién
lac vé6i nut va lién két dén nat d6 coi nhu bi
pha v& va né ciing thong bao cho nut mang
lién quan thong qua ban tin thong bao két qua
bi hong (RRER) [4].

Giao thirc DSDV

Mdi nut déu c6 thong tin vé duong di toi cac
nut khac trong mang dua vao bang dinh
tuyén. Bang dinh tuyén gdm nhiing thong tin
nhu: Pia chi IP dich, s trinh tu dich, dia chi
bude truyén ké tiép, sé budc truyén, va thoi
gian thiét 1ap. DSDV st dung ca bang cép
nhat dinh ky theo su kién, ing vdi khoang
thoi gian nhat dinh mdi nut s& giri quang ba
cho cac nat ké can cia nd sb tudn tu hién tai
clia n6 dé cac nat khac cap nhat dinh tuyén.
Sau khi nhéan dir liéu dugc cap nhat, cac nut
ké can s& str dung thong tin nay dé tinh toan
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cac tuyén rdi cdp nhat vao bang dinh tuyén
cua minh nho phuong phép lap vector khoang
cach [3].

Khi cép nhét dinh ky, DSDV ciing st dung
cap nhat sy kién cho tat ca cac lién két thay
d6i nhu lién két bi hong, nut di chuyén... cap
nhat sy kién ndy dam bao cho viéc phat hién
ra nhing thay dbi ctia dudng truyén. Néu mot
nat ¢6 nhiéu tuyén c6 thé di téi dich thi nat do
s& Iya chon duong dan hop 1y nhét t6i dich, didu
nay dam bao s dung hiéu qua cac thong tin
dinh tuyén mé&i nht trong bang dinh tuyén.
DANH GIA HIEU NANG CUA GIAO
THUC AODV VA DSDV

Téng quan

Mbi truong sir dung dé danh gia hiéu ning
cac giao thac trén la cdng cu NS-2, phién ban
allinone 2.34, chay trén hé diéu hanh UNIX
va mot s6 cong cu hd trg viéc phan tich va
hién thi két qua mo phong nhu perl, awk, ...
Str dung NS2 dé thuc hién danh gia va so sanh
két qua danh gia voi hiéu ning cua cac giao
thire dinh tuyén theo yéu cau AODV, DSDV.
Dé thuc hién phan tich cac két qua mé phong
ddng thoi danh gia dugc hiéu ning cua cac
giao thic AODV, DSDV can ciu hinh nhu
cac thong sb nhu sau:

Tham s0 mé phéng
Phién ban NS

Gid tri

ns-allinone-2.34
AODV, DSDV

S0 nittham gia mo phong | 12

1000x1000
70,100,150,200,250,300

Giao thirc dinh tuyen

Ving mé phong

Thoi gian mo phdng

Kich thuée hang doi 50
Dang truyen thong TCP, CBR
Giao thirc tang MAC Mac/802_11

Loai anten Antenna/OmniAntenna

Hinh 2. Céc tham s6 mé phong
Bai bdo nay s& thuc hién cai dat mo phong
mot mang gdm 12 nat va tién hanh phan tich
danh gia hi€u nang cia cac giao thirc mang
béng cach so sanh két qua dya trén mot ) do
do hiéu ning nhu: thong lugng, d tré trung
binh, ty 1& truyén thanh cong.

Két qua danh gia va nhan xét

- Thong luwgng

Thong lwong (Throughput): 14 sd luong goi
tin nhan dugc trong mot don vi thoi gian [1]
va duogc tinh bang cong thuc:

S6 lwong byte nhan dwoc * 8

Thong lwong=
(kbps)

Tir két qua thé hién trén hinh 3, hinh 4 cho
thdy thong luong dat tdi da trong khoang thoi
gian tir 150(s) tr¢ di. Khoang thoi gian trude
tir 0 dén 100(s) thong lwong ting dan vi d6 1a
thoi diém bat ddu qua trinh truyén tin nén sd
luong goi tin trong dudng truyén it.

Theé&i gian mé phéng *1000

Hinh 3 do géi tin dugc truyén theo co ché
TCP dén thoi diém tir 150(s) tro di sé luong
goi tin di vao duong truyén dat on dinh.
Thong lugng cua giao thic DSDV tdt hon
giao thic AODV do DSDV la giao thirc dinh
tuyén theo kiéu ban ghi nén s luong goi tin
diéu khién it hon so véi giao thic ADOV
hoat dong theo giao thuc dinh tuyén theo yéu
clu, thong lugng cao nhat DSDV dat duoc
khoang 53700(Kbps), trong khi doé thong
luong tdi da caa AODV dat dugc khoang
35000(Kbps).

Thong Luong (TCP)
60000.00
@ 50000.00
o
£ 40000.00
2
5. 30000.00
3
o 20000.00
&
£ 10000.00
0.00
70 100 150 200 250 300
WAODV 22637.35 | 29522.27 | 34462.66 | 35017.55 | 35040.11 | 34575.81
HDSDV | 21500.83 | 42938.29 | 53650.65 | 53682.04 | 53695.85 | 53700.05

Hinh 3. Biéu do thong lwong (TCP)

Hinh 4 do truyén goi tin theo co ché UDP nén
sO luong goi tin di vao dudng truyén nhanh
va s lugng 16n. Thong lugng cua giao thic
AODV va DSDV khi truyén véi co ché UDP
dat cao hon so v&i khi truyén co ché TCP.
Thong lwong DSDV dat tbi da khoang
65000(Kbps), thong lugng cia AODV dat cao
nhét 14 khoang 42000(Kbps).
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Thong Lwgng (UDP)
80000.00

< 70000.00

5 60000.00

5 50000.00
£. 20000.00
5

2 30000.00
S5 20000.00
=

+ 10000.00

0.00

70 100 150 200 250 300
W AODV | 28343.86 | 36438.19 | 41915.61 | 42279.95 | 42644.29 | 43008.63
mDSDV | 2777 |52782.74|65424.91 | 65844.8 | 66261.68 | 66678.57

Hinh 4. Biéu do théng lwong (UDP)
- Do tré
D6 tré trung binh tir cudi — cudi (Average End
— 10 — End Delay) la thoi gian trung binh cua
g6i dit lidu duoc truyén thanh cong théng qua
mang tir ngudn t&i dich [1].

N6 bao gém do tré trong bo dém chd qua trinh
do tim tuyén, do tré ¢ hang doi, do tré trong
qué trinh truyén, thoi gian chuyén giao [3].

Do tré trung binh dugc tinh bang cong thirc:

n

Z(Ri -Si)
=1 (ms)

Do tré trung binh =
Hinh 5 va hinh 6 cho thiy d6 tré trung binh
cua cac goi tin trong giao thtc AODV 16n
hon so véi d6 tré cua cac géi tin trong giao
thtc DSDV. Do DSDV la giao thirc hoat
dong theo bang ghi nén tai mdi nit déu co
thong tin vé duong di toi cac nat con lai vi
vy nat ngudn co thé thyc hién ngay qué trinh
truyén tin nén do tré thip. Giao thirc AODV
1a giao thirc dinh tuyén theo yéu cau, nén khi
¢6 nit ngudn yéu cau qua trinh truyén thi giao
thitc AODV bit dau khéi dong qua trinh do
tim tuyén vi vay do tré cua cac goi tin trong
giao thtc AODV 16n hon giao thire DSDV.
Hinh 5 ta thdy d¢ tré cac goi tin TCP thap do
khi truyén theo co ché TCP, voi co ché bao
nhan thi s6 lugng goi tin trong dudng truyén
it hon, bang thong tréng 16n nén do tré cia
g0i tin cling nho hon.

Hinh 6 cho thiy do tré clia cac goi tin UDP
cao do khi truyén theo co ché UDP, véi co
ché khong can bao nhan cac goi tin di vao
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duong truyén 16n, biang thong tréng giam nhanh
nén tiép tuc giri goi tin 1én duong truyén thi gbi
tin co thé bi mat va mét nhiéu thoi gian trén
dudng truyén hon nén do tré 16n.

Do Tré (TCP)

300.00

250.00 —

S )
S =]
o o
o g
[SEES)

Do tré (ms)

100.00

50.00

0.00

70 100 150 200 250 300
=+—=A0ODV| 241.93 240.98 243.82 245,40 24535 247.30
—#—DSDV | 167.51 153.78 148.36 148.36 148.33 14831

Hinh 5. Biéu do dg tré trung binh (TCP)
Do Tré (UDP)

1400.00

1200.00 <

1000.00

800.00

600.00

Do tré (ms)

400.00

200.00
0.00

70 100 150 200 250 300

=+—AODV | 1075.50 | 1196.19 | 1128.07 | 1128.07 | 1128.07 | 1131.52

=#—DSDV | 48436 490.61 491.96 491.77 491.77 491.77

Hinh 6. Biéu do d¢ tré trung binh (UDP)
- Ty 1é truyén thanh cong
Ty 18 truyén thanh céng (PDF — Packet
Delivery Fraction) 1a ti 1€ goi tin (‘ifl’ liéu duoc
gui téi dich dugce phat ra boi nguon va duoc
tinh toan lai [2].
+ Cong thure tinh ty 1€ thanh cong:

S6 lwgng g6i tin nhan duoc

PDF = *100

S6 lwgng géi tin giri

Tir hinh 7 va hinh 8 cho thiy ty 1 truyén
thanh cong dat cao nhat cta hai giao thirc
AODV va DSDV vao khoang thoi gian 150(s)
do khoang thoi gian niy cac nat ngudn va nut
nhan di chuyén dén gan nhau, nat ngudn va
nat nhéan cé thé truyén truc tiép ma khong can
truyén qua cac nut trung gian nén ty 1é truyén
dat cao hon. Hinh 7 thé hién ty 1¢ truyén goi
tin theo co ché TCP dat cao, khoang 99%, do
co ché TCP 1a co ché truyén tin cdy va dam
bao gbi tin truyén thanh cong.
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Ty L& Truyén Thanh Céng (TCP)

100.00

99.80

99.60 ,! —
99.40 /

9920 /

99.00 —{

Ty 18 truyén thanh céng (%)

98.80

98.60

70 100 150 200 250 300

=4=A0DV| 99.11 99.55 99.72 99.71 99.69 99.66

=@=DSDV | 99.02 99.67 99.76 99.74 99.74 99.73

Hinh 7. Biéu do ty Ié truyén thanh céng (TCP)
Hinh 8 thé hién ty 1¢ truyén thanh cong cia
ciia cac goi tin theo co ché UDP chi dat
khoang 30% dén 40%, ty 1¢ khong t6t bang
khi truyén theo co ché TCP, do UDP la co
ché truyén khoéng dam bao do tin cdy, nén
hiéu suit s& dat thép hon.

Ty Lé Truyén Thanh Céng (UDP)

50.00

€ 500

® 4000

F rd.\\

S 3500 7 L

£ 3000 —

£ 2500 V= \.\-7
& 2000 J \-‘:‘*-_._____“
3 1500 =
% 1000
:

: 70 100 150 200 250 300

——AODV| 2104 | 2786 | 3154 | 2324 | 1804 | 1522
—W-DSDV | 2113 | 4085 | 43.43 32 2533 | 2097

Hinh 8. Biéu do ty 1é truyén thanh céng (UDP)
KET LUAN
Voi két qua dat dugc, giao thuc DSDV c¢o
thong luong dat cao hon va do tré trung binh
thip hon so véi giao thic AODV, véi hai
ludng luu luwong chay theo co ché TCP va

UDP thi giao thitc AODV va DSDV truyén
theo TCP ¢6 ty 1é truyén thanh cong cao hon
khi truyén theo co ché UDP. Dya trén phan
tich s lidu cho thiy AODV la giao thirc dinh
tuyén theo yéu cau phu hop véi cac mang c6 s6
luong nut 16n va hinh trang mang dong. Trong
khi d6, DSDV 14 giao thirc dinh tuyén theo bang
ghi phit hop véi cac mang c¢6 s6 luong nut it, tdc
d6 nut di chuyén cham va do tré thap nén phu
hop cho ting dung thoi gian thuc.
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SUMMARY
EVALUATION OF AODV AND DSDV ROUTING PROTOCOL IN MANET

Nguyen Thi Thu Hang’, Doan Ngoc Phuong, Vu Thu Anh
University of Information and Communication Technology - TNU

The routing in MANET is one of the most direction researches received much attention. The
traditional routing protocols operate according to the method periodically update the control
information which wasting a mount of bandwith and energy of network nodes. To resolve this
problem, in wireless networks without infrastructure with a large number of nodes, the nodes
move freely like MANET, the protocols are divided into three groups: Table-Driven routing
protocol, On-Demand routing protocol, hybrid routing protocol. In this article, we will use the NS-
2.34 software to simulate AODV and DSDV protocols with two mechanisms of transmission: TCP
and UDP. The results of the analysis of the performance of two routing protocols are graphically
based on average throughput, average end to end delay, and Packet Delivery Fraction.

Keywords: MANET, AODV, DSDV, NS-2, Throughput, Delay, Packet Delivery Fraction
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