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Té6m tit. Bai bao phan tich vé hoat dong ciia cac co ché dinh tuyén AODV, DSR trong mang tuy
bién khong day (MANET). Tit d6, dé xuit mot co ché dinh tuyén mdéi MAR-DSR dya trén tac ti
di dong dé nang cao hiéu ning mang trong méi trudng c¢6 mat do 16n va do di dong cao. Tap trung
chinh vao viéc cai tién co ché cap nhat trang thai thich nghi v kha ning phén doan dudng di clia
mdi nit. Co ché dinh tuyén st dung tac tit dude thuyc hién trong bai bao 13 MAR-DSR, dudc cai dat
tren OMNeT++ cho két qua danh gia hiéu ning so v6i cac giai thuat chuan DSR.

T khéa. Hé théng tac ti di dong, MANET, thuat toan t6i wu, mang tuy bién khong day.

Abstract. In this article, we focus on studying basic features of Mobile Agent system to improve
routing mechanism in Mobile Ad hoc Network (MANET). Based on mobile agent, the MAR-DSR
model and algorithm are proposed to optimize network capacity in highly mobile environment. The
best updating algorithm for routing are based on a congestion analysis unit and route anticipating
capability of each network node. Simulation on software is used to assess effectiveness of algorithm
compared to DSR.

Key words. Mobile agent system, MANET, optimal routing, Ad hoc networks.

1. GIOI THIEU

Van dé truyén thong tin trong mang khong day déng vai tro quan trong trong hau hét cac
linh vic, dic biét v6i sy phat trién ciia cac dich vu truyén thong da phuong tien da lam cho
luu thong trén duong truyén cang 16n va phd bién. Déi véi mot sé ting dung doi héi tinh di
dong cao va mat do truyen 16n thi kha ning dap ting clia co ché dinh tuyén thich nghi nhu
AODV, DSR [5], van con mot sd han ché. Vi vay, trong nhitng nam gan day, cAc nha nghién
citu da cb ging nang cao tinh sdn sang va tin cay trong bai toan dinh tuyén thich nghi dé dap
ting nhanh véi sy di dong ctia he théng [8]. Mot trong nhiing giai phap duge sit dung trong
bai bao nay la téc tit di dong (mobile agent), sit dung déc tinh ty tri va kha nang di dong ti
nit nay sang nit khac dé hoan tat tac vu [6]. Y tudng chinh ctia tac tit di dong la di chuyén
xit 1§ dén gan nguon dit lieu, nho d6 c¢6 thé giam tai mang, khic phuc tinh trang tré, hd trg
xtt 1y khong dong bo va tao ra sy tuong thich manh trén cac moi truong khong dong nhat
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[2]. TAc tit di dong véi cac wtu diém nay hita hen mot giai phap mdi, hidu qua va dé dang hon
trong viéc phat trién ting dung phan tan.

Dic trung co ban nhét ciia cic mang di dong 1a mdi nit mang déu c6 kha nang di chuyén.
Vi vay, van dé cap nhat thong tin trang thai mang tai méi nit va mdi nhém di dong dé c6
co ché truyén, nhan va dinh tuyén dit lieu mot cach t6i wu la diéu dic biét quan trong. V6i
phuong thitc dinh tuyén diéu khién theo yéu cau, khi ¢c6 mot yéu cau tit nguon dén dich, nat
nguon phai khéi dau mot qua trinh dinh tuyén, qué trinh nay chi hoan tat khi da tim ra mot
16 trinh sin sang hoiic tat ca cic 1o trinh kha thi déu da duge kiém tra [13]. Khi mot 16 trinh
da dugc tim ra va thiét lap, né duge duy tri béi mot sé6 dang thi tuc cho dén khi ho#c 1a 1o
trinh d6 khong thé truy nhap dudc tit nit nguon hoac 1a 16 trinh dé khong can thiét nita. Do
vay, viec cai dit cac tac ti di dong v thong minh 1a can thiét dé cai thien chitc nang dinh
tuyén tren mang MANET [10,15].

2. GIAO THUC DINH TUYEN THEO YEU CAU TRONG MANG MANET

Nhu da biét, viec dinh tuyén trén cidc hé thong mang 1a kha quan trong, qua trinh dinh
tuyén c6 thé xay ra trudc khi hé théng cé nhu cau truyen dit lieu hodc trong khi hé théng
truyen dit lisu. Dinh tuyén diéu khién theo yéu cau la mot trong nhitng phuong thiic dinh
tuyén chi xay ra khi hé thong c6 nhu cau truyén dit lieu. Dinh tuyén theo yéu cau duge danh
gia phit hgp va ¢6 uu diém trong cidc mang MANET, trong dé ndi bat la giao thiic DSR,
AODV va TORA, giao thiic duge phan tich, danh gia ¢ day 1a giao thic dinh tuyén DSR
3,13].

2.1. Giao thitc DSR (Dynamic Source Routing)

Giao thiic DSR 1a giao thitc dinh tuyén don gian va hiéu qua duge thiét ké rieng cho mang
MANET. N6 stt dung co ché dinh tuyén ngudn (source routing), cho phép mang tu dong t6
chiic va cau hinh ma khong can dén sy can thiép clia ngudi quan tri hodc co sé ha tang san
c6 clia mang. Phan Header cia goi dit lieu sé luu trit thit tu cAc nit ma can phai di qua dé
dat t6i dich. Do vay, cac nit trung gian chi can giit lien lac véi cac nat lang gieng ciia né dé
chuyén tiép cac goi tin. Tai mdi mot nit trong mang luon duy tri mot bo nhé dem (Router
Cache), cac géi tin 6 nhan thong tin vé duong di va thuc hién viée truyén tin tren duong di
da chon. Ngudc lai, khi khong ton tai duong di trong Router Cache hoac c6 ton tai duong di
nhung khong con hiéu lyc, DSR sé thuyc hién co ché phat hien duong (Route Discovery) bang
cach giii cac géi tin quang ba Route Request dén cac nit lan can trén toan bo mang. Khi
duong di duge tim thiy, goi tin Route Reply sé chiia thit tir cAc ching tdi dich va duge truyen
trd lai nguon [14].

Nhu vay, hoat dong ciia giao thitc DSR bao gom hai co ché chinh: co ché tao thong tin
dinh tuyén (Route Discovery) va co ché duy tri thong tin dinh tuyén (Route Maintanance)
véi thuat toan co ché xit 1§ kham pha duong di tai nit ctia DSR:

Bude 1: Thong qua truong request ID, né sé kiém tra xem da nhan géi tin nay hay chua? Néu
da ton tai thi n6 sé loai b goi tin dé va khong xit 1f gi them. Ngudc lai thi qua bude 2.

Bude 2: Kiém tra trong Route Cache ctia n c6 dudng di dén node dich ma con hiéu lic hay
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khong? Néu c6 duong di dén dich thi n6 sé phan hoi lai cho node nguon bang géi Route Reply
(RREP) chita thong tin vé dudng di dén dich va két thic tién trinh. Ngugc lai thi qua budce 3.

Budce 3: Kiém tra dia chi dich can tim c6 tring véi dia chi ctia n6 hay khong? Néu trimg thi
n6 gdi lai cho node nguon géi Route Reply (RREP) chita thong tin vé duong di dén dich va
két thic tién trinh. Nguogce lai thi né sé phat broadcast goi tin RREQ dén cac node lang giéng
ctia n6. Cac nit lang giéng sau khi nhan goéi tin RREQ sé thuc hién viéc kiém tra thong tin
(quay vé budc 1).

Nhu vay, qué trinh nay ci tiép tuc cho dén khi ntit nguon nhan duge thong tin vé dudng
di dén dich hogc thong tin ring khong thé dinh tuyén dén dich. G6i Route Reply (RREP)
duge gdi dén nguon biang co ché phat Unicast v6i Source Route 1a ddo ngude Source Route
trong g6i RREQ.

2.2. Panh gia mot s6 nhude diém cua giao thitc DSR

Tit viec phan tich co ché hoat dong ctia DSR, mot s6 nhan xét vé thuat toan nhu sau:
Tién trinh kham phéa duong di duge thic hién dya trén viéc giti quang ba va nhan phan hoi.
Thong tin dinh tuyén duge huu trit tai tat ci cic nat trung gian. Trong qué trinh kham pha
tuyén duong, cac nit trung gian déu c6 kha nang hoc duong vé dich hoic nguige vé nguon.

Ngoai ra, giao thitc DSR con ¢6 mot so6 nhuge diém: tai mdi nat luon duy tri théng tin
vé toan bo dudng di vé dich hodic vé nguon, do d6 khi c6 van dé nay sinh vé 16i ctia duong
di ho#ic van dé tat nghén cuc bo tai mot diém nit nao dé trong dusng di da xac dinh thi sé
xdy ra van dé roi géi tin hodc 16i truyén khong xac dinh trude, van dé tuong ty doéi véi bang
thong tin cap nhat trong 10 trinh duong di [13].

DSR stt dung co ché dinh tuyén nguon, theo dé no6 luon tra 1di cho tat cd cac yéu cau tim
duong. Co ché nay gitip DSR thu thap dugc nhiéu duong di vé dich dan dén kha ning phat
tin t6t hon AODV. Tuy nhién, déu nay chi tét trong truong hop mang c6 it nguon phat va
mitc do di chuyén khong cao, trong trudng hop miic di chuyén cao kha ning céc nit sé bi mat
lien lac véi nhau nhiéu 1a nguyén nhan dan dén s6 lugng duong di mat hiéu lic trong bo nhé
dem tang them vao do6 1 sy gia ting cac thong diep Reply dan dén gidm sat hiéu suat cla
DSR.

Nhu vay, thuat toan nay khi duy tri 16 trinh khong quan tam dén trang thai ciia cac nit
trén 16 trinh. Cu thé la, khi c6 yéu cau dén, néu da c6 16 trinh trong bo nhé dem thi tién hanh
truyen ngay, cho dil ¢6 ton tai mot nit trung gian nao dé trén 16 trinh da bi nghén hodc da
mat lien két (nhung chua cap nhat lai 1o trinh). Khi truyén dén nit nay thi sé xay ra tinh
trang tac nghén va day 1a nhuge diém ciia thuat toan co ban clia cac thuat toan nay can phai
cai tién.

2.3. M6t s6 nghién citu lién quan

D@ cai tién cac thuat toan dinh tuyén DSR ciing nhu mot s6 thuat toan dinh tuyén AODV,
TORA..., mot s6 nghién citu trén thé gisi da dé xuat cac gidi phap cai tién trong d6 gidi phap
cai tién giao thitc DSR [1,11] theo cdc tham s6 vé do miic ning lugng ciia mdi niut (mic tin
hiéu) va metric ctia mdi nit, hodc cai tién giao thiic cic giao thiic AODV bang thuat toan cai
tién kha nang di dong [5], tuy nhién viéc cai tién chi gidi quyét mot sé truong hop cu thé va
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chua gidi quyét hieu qua truong hop mat do truyen dit lieu cao va cac nat di dong hoisic thice
hién cai tién trén toan bo truong hop. Nhu vay, cidc nghién citu vé cdi tiét cac thuat toan co
ban clia giao thiic dinh tuyén theo yéu cau trong cac truong hop, mai truong khac nhau dang
14 van dé duge nhiéu nhém nghién citu quan tam va nghién citu, hién tai mot s6 két qua nghién
citu trén thé gidi ciing da cong bd va nhiéu nghién cttu dang thic hién trén nhiéu huéng khac
nhau dé cai thién cho nhitng mo6 hinh, trusng hgp khac nhau déi v6i mang MANET.

3. DE XUAT GIAI THUAT DINH TUYEN CHO MANG MANET DUA
TREN CONG NGHE TAC TU DI bONG

3.1. Y tudng cta giai thuat

Qua phan tich & trén, trong khuon kho ciia bai bdo nay sé tap trung nghién citu tich hgp
tac ti di dong vho thuat toan dinh tuyén co ban trong mang MANET la DSR dé nang cao
hiéu qud sit dung tai nguyen mang. Thuat toan cai tién 13 MAR-DSR (Mobile Agent Routing
- DSR), trong d6 tac tit di dong thyc hién hai chitc nang co ban sau day:

- Xac dinh trang thai clia moéi nit mang dé cap nhat thong tin cho giai doan kham pha
16 trinh trong thuat toan DSR. Trang thai ctia nit mang dude xac dinh qua nhiéu tham
s0, nhu x4c suat tic nghén, luu lugng phat sinh tai nat do6, chiéu dai bo dém,... Trong
bai bdo nay, trang thai nit mang dugc xac dinh béi tham s6 xac suat nghén tai mdi nit.

- Dya trén tham s6 vé trang thai ntit mang thong qua tac tit di dong, thuat toan MAR-
DSR va sé quyét dinh Iiza chon 16 trinh trong Route cache hay thyc hién kham pha lai
16 trinh.

3.2. Mo ta giai thuat

Giai thuat MAR-DSR cling dugc thuyc hién qua 2 giai doan la kham phéa 16 trinh va duy
tri 1o trinh nhu cac giai thuat DSR. Tuy nhién, méi giai doan déu dugce diéu khién béi tac ti
di dong chita thong tin trang thai mdi nit mang dé to6i wu hoa viée dinh tuyén.
3.2.1. Khdm phd 1o trinh
- Khi nit nguon mudn gii dit lieu dén mot dich nao dé, dau tién né phai xem trong bo nhé
dém (cache) da c6 1o trinh can tim hay chua. Néu khong tim thay duong di dén nat dich, no
bat dau hoat dong kham pha 16 trinh. Néu 16 trinh da tim thay trong bo nhé cache nhung
mitc do tic nghén tai cac nit trung gian vugt qua ngudng cho phép thi ciing phai thiic hién
kham phé lai 16 trinh.
- Giai doan dau tién ctia kham pha dinh tuyén dugc bat dau bang cach giii mot s6 gbi tin
dén cac nat lien ke, cong viec nay thuc hién bang viec phat quang ba céc téc tit (agent). Céc
agent nay dugce goi la Forward Agent (FA).
- Co ché Iya chon 16 trinh: Dé Iita chon 16 trinh t6i wu, ta thiét 1ap mot ham trong s6 cho cac
két noi duya trén 2 tham sé co ban: xac suat tic nghén tai moéi nit va khoang céch gidi han vé
cong suat thu. Ham trong s6 duge thiét 1ap nhu sau:
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1
1-CP)®

trong do, Lgg 1a khoang cach giéi han vé cong suat thu, nghia la khoang cach giéi han dé

Weq = Lgq + (3.1)

nit nguon s nhan duge nang lugng ctia nit dich d. C' Py (Congestion Probability) 1a xac suit
nghén tai ntat d. Cac thuat toan MAR-DSR sé lita chon 16 trinh t6i uu sao cho trong s6 nho
nhat.

Ta thay rang, véi ham trong s6 duge thiét lap nhu ham (3.1), khi mitc do tdc nghén cia
nit 16n thi trong s6 ciia két ndi tang, do vay xac suat lia chon 16 trinh di qua nit dé gidm,
sé lira chon 16 trinh phtt hgp hon vé6i mite do tac nghén nhé hon.

Bai bao dé xuat ham (3.1) v6i muc tieu thay doi trong sd weg tit niit s dén mit d theo
khoang cach L.g va mic do tac nghén C'P; clia nit d, trong d6, C Py dude tinh toan béi tac
t1t di dong. V6i ham trong s6 (3.1), ta c¢6 sy thay doi clia weg theo Ly vi C Py nhu ¢ hinh 1.

9000

7500 +

G000

W
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3000
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Hinh 1. Su thay doi cia Wsd theo mitc do tac nghén ctia nit

T két qua trén hinh 1 ta thay ring, khi mitc do tic nghén cia niut (C'Py) nhé hon 75%
thi trong s6 gitta cac nat phu thude chli yéu vao khodng cich giita cac nat dé. Con khi CPy
16n hon 80% thi trong sb sé tang lén rat 16n, do vay nit sé bi loai bé ra khaéi 16 trinh tuyen
dit lieu. Vi vay, trong mo hinh dé xuit, nguéng C P, dudc thiét lap 1a 0.75.

CP; dugce tinh dya trén s6 lieu thong ké trong qua trinh mé phéng, bing tong s6 géi nghén
tai node d chia cho tong s6 goi truyén dén node d tai thoi diém dang xét. Cac gia tri nay duge
cap nhat thuong xuyén bdi cac tac ti di dong.

Mo td cac budc cia thudt todn khdm phd 10 trinh nhu sau:

Bude 1: Phan tich truong request ID, kiém tra xem da nhan géi tin nay hay chua? Néu da
ton tai thi n6 sé loai bé goi tin d6 va ding. Ngudc lai thi qua bude 2;

Budc 2: Kiém tra trong Route Cache ctia né c6 dudng di dén node dich ma con hiéu Iuc hay
khong? Néu c6 duong di dén dich thi n6 sé phan hoi lai cho node nguon bang géi Route Reply
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(RREP - bang cach thic hien bdi goi FA kem theo) chita thong tin vé duong di dén dich va
két thic tién trinh. Ngugc lai thi qua bude 3;
Budc 3: Kiém tra gia tri CP tai vi tri lang giéng ké tiép; tinh toan gia tri CP tai nat ké tiép
theo cac duong di dugc cap nhat; Néu gap tinh trang khong két noi; trd lai bude 1; ngugc lai
thi qua buéc 4;
Buéc 4: Kiém tra dia chi dich can tim c6 triing vé6i dia chi ctia né hay khong? Néu trung thi
n6 gdi lai cho node nguon géi Route Reply (RREP - bang cach thyc hién béi géi FA kem theo)
chita thong tin vé duong di (vao Router Cache) dén dich va két thic tién trinh. Ngugce lai thi
n6 sé phat broadcast géi tin RREQ dén cac node lang giéng ctia n6. Cac nut lang giéng sau
khi nhan go6i tin RREQ sé thuyc hién viéc kiém tra thong tin. X4c dinh gia tri cia CP tai nat
xem xét, cap nhat CP mdi va luu trong bd dém Route cache.

Nhu vay, viéc chon Iya 16 trinh dya vao x4ac xuat tac nghén va khoang céch gidi han (budc
2) thong qua gia tri két qua clia wy.

Trong thuét toan nay, cac géi tin RREP va RREQ duge gitt nguyén nhu trong thuat toan
DSR. Cau triic ctia cac géi tin FA va BA duge mo ta nhu sau:

Cau tric tac tt FA gom c6 3 tuong nhu & bang 1, chiic niang clia cic truong duge mo ta
nhu sau:
e ID: S6 thit tif clia yéu cau kham pha 16 trinh.
e Src_ID: Dia chi nit nguon ciia 1o trinh can kham pha.
e Dest ID: Dia chi nit dich ctia 10 trinh can kham pha.

Bdng 1. Cau tric goéi tin FA

ID Src_ID | Dest_ 1D
16 bits | 8 bits 8 bits

Cau truac tac tit BA gom c6 3 tuong nhu & bang 2, chiic ning clia cdc trudng duge mo ta
nhu sau:
e ID: S6 thit ty clia yéu cau kham pha 1o trinh.
e Intermediate ID: Dia chi clia cac nit trung gian trén 16 trinh can kham pha.
e CP: mtic do tac nghén clia nit trung gian dang xét.

Bdng 2. Cau tric goi tin BA

ID Src_ID | Intermediate ID CPp
16 bits | 8 bits 8 bits double

Xét mot vi du nhu ¢ hinh 2. Gia stt ¢6 mot yéu cau kham pha 16 trinh dé truyen dit lieu
tit nit 1 dén nit 6, va day 1a yeu cau thit 50. Tinh trang tic nghén ctia cic nit & thoi diém
hién tai 1a cac gia tri duge ghi tai cac ntt mang. Co ché cap nhat thong tin trang thai clia cac
nit mang bang tac tit di dong dude thie hien nhu sau:

- Dau tien, ntt nguon (nat 1) giii cic agent FA dén cdc nit lang giéng clia né véi cau tric
FA(50, 1, 6), nghia la kham pha 16 trinh cho yéu cau thit 50 tit nat 1 dén nut 6.

- Cac nit lang giéng sau khi nhan dugc agent FA sé phan tich thong tin dé xem c6 phai
14 nut dich hay khong, néu khong, tiép tuc giii FA dén cic nat lang giéng tiép theo. Lap
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lai cho dén khi giii dén nut dich (hinh 2a).

- Sau khi tac ti FA dugce gtii dén dich, nat dich sé thyc hién giii vé nit nguon cac tac ti
BA theo cac 16 trinh da chon dé cap nhan thong tin vé tinh trang tic nghén tai mdi nit
tai thoi diém hién tai (hinh 2b).

- Dua trén thong tin cua tac t BA, thuat toan MAR-DSR sé thyc hién tinh todn lai
trong so6 clia cac két noi theo phuong trinh 3.1, sau d6 lya chon 16 trinh c6 trong s6 nhé
nhat.

Trong truong hgp nhu & hinh 2, trong s6 clia cac két ndi sé dude cap nhat lai sau khi nit
nguon nhan duge tac ti BA nhu sau:

L§ trinh Trong 56 cc hop theo ham 3.1 Téng trong s
152 256
15256 8236
e 3106 508
1525356 122 | 223 | 3-6 18736
3106 1400 158
155 | 553 | 356
1555356 i - 1610
252 1200 158
14 457 T-6
1545756 10155
RN NEETY 403 258

Tt két qua trén, 16 trinh duge chon 1a 1 — 2 — 6.

Ta thay rang, néu khong sit dung tac tit di dong dé cap nhan thong tin vé trang thai tic
nghén tai cdc nat thi 1o trinh duge chon sé 1a 1 — 5 — 3 — 6 (vi khoang cAch nhé nhét). Néu
chon 16 trinh nay thi kha nang nghén tai nat 3 1a rat 16n. V6i thuat toan MAR-DSR, ta chon
16 trinh t6i wu la 1 — 2 — 6 sé han ché dudc xac suat nghén mang.

FA(50, 1, 6)

FA(50, 1, 6)

FA(50, 1, 6)

FA(50, 1, 6) 0.9
200

350/ FA(50,1,6)

150
FA(50, 1, 6)

250 FA(50, 1, 6)

400

FA(50, 1, 6)

Hinh 2a
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BA(50, 1, 4, 0.4)
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BA(50, 1, 3, 0.9)

BA(50, 1, 6, 0.5)

BA(50, 1, 7, 0.3) Q
{ 7
400

Hinh 2b
Hinh 2. Minh hoa nguyén 1y hoat dong ctia thuat toan MAR-DSR

3.2.2. Duy tri duong di

Duy tri dudng di 1a vai tro rat quan trong ciia MANET dé giit tinh thay déi dong va tim
duong di t6t nhat trong qué trinh kham pha c6 thé thiyc hien viec didu khién viec nghén mach,
do manh tin hiéu, nang lugng,...

Trong cac thuat toan MAR-DSR 6 trén, co ché duy tri duong di duge thye hién dya trén
thong tin x4c suat tac nghén (CP) clia mdi nit. Néu CP vugt qué gidi han cho phép thi thuc
hién lai qua trinh kham pha 16 trinh. Trong bai bdo nay, theo thiyc nghiém viec thiét lap
cac gia tri ngudng phit hop cho xac xuat tic nghén, da danh gia va thit nghiem gia tri trong
khoang 0.5 — 0.75, trong d6 da Iita chon ngudng t6i da cho xac xuat tac nghén va chon gia tri
thiét 1ap ngudng gidi han clia mdi nat 1a CP = 0.75.

4. MO PHONG VA DANH GIA KET QUA

Dé danh gia hiéu qua thyc thi ctia thuat toan MAR-DSR; ta da cai dit mo phoéng trén
OMNeT++, so sanh vé6i cac thuat toan truyén thong 1a DSR da duge cai dat trong module
adHocSim. Giao dién chinh ctia chuong trinh mé phéng nhu hinh 2, duge mo phéng trén topo
c6 50 nit. Cac duge két ndi tren hinh biéu thi riing tai thoi diém dang xét ching la cac nit
lang giéng ctia nhau.

Trong hinh 5, so sanh két qua mo phéng thuat toan MAR-DSR vdi thuat toan DSR, ta
thay rang, khi Ivu lugng trung binh trén toan mang nhé, thuat toAn MAR-DSR chua cé higu
qua. Nguyén nhan 1 do trong truong hgp nay xac suat nghén (CP) tai cdc ntit nhd, nén trong
s6 clia cac két ndi nhu da thiét 1ap ¢ phuong trinh (3.1) khong thay ddi nhi¢u. Khi luu lugng
mang trong khoang tit 35% dén 70% thi thuat toan MAR-DSR thuc thi hiéu qua hon thuat
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Hinh 5. Xéac suat nghén ctia thuat toan Hinh 6. Tré truyen tai goéi tin trung binh

MAR-DSR so véi DSR

toan DSR vé mit x4c suat nghén mang. Trong truong hop luu lugng mang 16n (>75%) thi
xac suat nghén mang bat dau tang lén do d6 hiéu qua ciia thuat toan MAR-DSR ciing gidm
di tuy nhién vAn c¢6 hieu qua so véi DSR néu xét trén tong goéi tin thanh cong nhu két qua
dugc mo ta & bang 1.

Két qua mo phéng trén hinh 6 14 do tré truyen tai goi tin clia thuat toan MAR-DSR so
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v6i DSR. Ta thay ring, khi tich hop tac tit di dong vio dicu khién dinh tuyén thi lam tang
thi lam tdng do tré truyen tai do thoi gian x1t 1y tai mdi nat tang. Tuy nhién, do tré tang leén
khong dang ké, ta c6 thé cai tién dé tiem can do tré tuong duong giao thitc chuan.

L fugng T e g6t trayen thinh obng (%)

frung binh (%) DSR MARDSR
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2 0809940 | 998780994
100 e : . ; | e — 30 W07 | 9956077149
R R s S e S M & 35 WHMBI0T0 | 9984031070
T POV SN SRS Y o A VU SO el 10 OBSAA6011 | 9915444601
§ ol SR SUE L A = = I 9BITMSTTL | 98973451
£ ; ; ; ; 50 979581013 | 9855481013
- A A A : : 55 96.08087997 | 9708087997
I R S s RS A A St 60 94.89549986 | 9589549986
E oggloo S ; : ; ; : 6 B0 | 9325425000
% S O SO U SO S U OSSO N 70 067876 | 9292781430
> g g : g : A 75 DU | 92278742%
e R 80 10878743 | 922787429%
a1 | | | | | | | 1] 9190878743 | 92.0787429%
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(a) (b)
Hinh 6. Ty 1é g6i tin truyén thanh cong theo sy thay déi ciia luu lugng trung binh trén
mang (a) va ti lé géi tin thanh cong trung binh trén mang (b)

Trén hinh 6, danh gia hiéu qua thue thi clia thuat toAn MAR-DSR biang tham s6 ty lé goi
tin truyen thanh cong. Ta thay riang, khi luu lugng trung binh trén mang tit khoang 35% dén
75% thi thuat toan MAR-DSR cho ta ty 1¢ goi tin truyén thanh cong cao hon (hinh 6a), gid
tri nay cho ta thay chi tiét lon theo ty 1é géi tin thanh cong dude mo ta trong bang hinh 6b.

Dé danh gia vé hiéu qua khi di chuyén cac nit mang déi véi thuat toan DSR, khi ta thay
ddi téc do di chuyén trung binh clia cdc nit mang (hinh 7) thi thuat toan MAR-DSR ciing
chi ¢6 higu qua khi tdc do di chuyén & mitc vita phai, cu thé 1a nhé hon 13m/s trong trusng
hop nay. Con véi tde do di chuyén cao thi MAR-DSR chua c6 cai thién hon thuat toan gbc.
Theo két qua mo phéng cac két qua clia thuat toan MAR-DSR véi DSR, cac két qua trung
binh déu tot hon thuat todn gbc va c¢6 hieu qua khi mat do mang trung binh va cao (duéi
75%), diéu nay thé hién trong cac két qua mo phong ciia thuat toan cai tién.

5. KET LUAN

Bai béo da nghién ctu cac giai phap st dung tac tit di dong vao diéu khién céc giao thic
dinh tuyén trong mang MANET nhim nang cao hiéu qui co ché dinh tuyén theo yéu cau.
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Hinh 7. Danh gia hién qua ctia thuat toan khi thay doi téc do di chuyén trung binh ctia nit

Dé xuat cac thuat toan dinh tuyén MAR-DSR trén co sd cai tién thuat toan dinh tuyén co
ban nhat ciia mang MANET la DSR, sit dung tac tit di dong dé cai tién co ché diéu khién
v6i chitc nang chinh 1 cap nhat thong tin trang thai mang dya trén thong so tac nghén va
khoan cach gi6i han truyeén tai. Két qua mo phéng cho thay ring viéc tich hop tac tit di dong
vao thuat toan DSR da mang lai hiéu qua vé mit xac xuit nghén mang trong trudng hop luu
luong trung binh trén toan mang & mic vita phai dén cao.

Trong nhitng nghién cttu tiép theo, ta sé cai tién co ché diéu khién ctia téc tit di dong trong
dé6 xac dinh ham trong s6 phit hop hon dé cai tién giao thiic DSR, danh gia va bo sung céc
tham s6 khac dé nang cao hiéu qua thuc thi ciia thuat toan, va danh gia thuat toan cai tién
MAR-DSR va céc thuat toan cai tién cho cac thuat toan dinh tuyén theo yéu cau dé xac dinh
duge thuat toan t6i wu dong thoi tiép tuc tich hop vao cic thuat toan dinh tuyén co ché di
dong thong minh trong viec xac dinh gid tri tdc nghén (chon tham sb tic nghén thong minh)
va ting tinh di dong tai cac nit ctia mang MANET dé tang hiéu qua thyc thi cac giao thiic
nghién ctu dat ra trong bai béo.

TAI LIEU THAM KHAO

[1] M. Rajabzadeh, F.Adibniya, M.Ghasemzadeh, Adaptive DSR protocol with cooperative agents
for different mobility and traffice patterns, The 3th International Conference on Systems
and Networks Communications, ICSNC °08, 2008 (310-315). NOI TO CHUC?

[2] Zhipeng Liu, Chan-Heum Park, Bokman Lee, Chonggun Kim, A Routing Agent Using Cross-
Layer Method for Collision Avoidance in Ad Hoc Networks, Agent and Multi-Agent
Systems: Technologies and Applications, Springer Berlin Heidelberg, 2009 (325-334).

[3] C.V. Mahapurush, S.S Manvi, M.S.Kakkasageri, Performance Analysis of AODV, DSR, and
Swarm Intelligence Routing Protocols In Vehicular Ad hoc Network Environment, International
Conference on Future Computer and Communication, 2009 (21-25).

[4] Elizabeth M. Royer et al., A review of current routing protocols for Ad hoc mobile wireless
networks, IEEE Personal Communications, 107-9916/99, (1999) 46-55.



42

[5]

CUNG TRONG CUONG, VO THANH TU, NGUYEN THUC HAI

M. Jdrees, M. M. Yousaf, S. W. Jaffry, M. A. Pasha, . S. A. Hussain, Enhancements in AODV
routing using mobility aware agents, emerging technologies, Proceedings of the IEEE Sympo-
sium, Punjab University College of Information Technology, 2005 (98-102).

Joseph P. Macker, William Chao, Ranjam Abramson, “Multi-Agent Systems in Mobile Ad hoc
Networks”, Naval Research Laboratory, 2007.

Krzysztof Szcezypiorski, Igor Margasinski, Wojciech Mazurczyk, Steganographic routing in multi
agent system environment, Journal of Information Assurance and Security 2 (2007) 235—
243.

Geetha Jayakumar, and G. Gopinath, Ad hoc mobile wireless networks routing protocols - a
review, Journal of Computer Science 3 (8) (2007) 574-582.

Padmini Misra, Routing protocols for Ad Hoc mobile wireless networks, http://www.cis.ohio-
state.edu/misra.

Manal Abdullah, Helen Bakhsh, Agent-based dynamic routing system for MANETs, ICGST-
CNIR Journal 9 (1) (2009) 27-38.

M. Rajabzadeh, F. Adibniya, M.ghasemzadeh, MA-DSR: Multi agent based adaptive dsr protocol
with intelligent behavior in realistic environments, International Symposium on Telecomuni-
cation, 2008 (306-311) NOI TO CHUC???

S. M. U.Nor, A. Azizol, and F. A. A.Ahmad, Performance evaluation of AODV, DSDV & DSR

routing protocol in grid environment, IJCSNS International Journal of Computer Science
and Network Security 9 (7) (2009) 261-268.

Samir R.Das, Charles E. Perkins, Elizabeth M. Royer, “Divison of Computer Science”’, The
University of Texas at San Antonio, San Antonio, USA; Performance Comparison of Two On-
demand Routing Protocols for Ad Hoc Networks, Nineteenth Annual Joint Conference of
the IEEE Computer and Communications Societies 1 (2000) 3-13. NOI TO CHUC???
Tao Lin, “’Mobile Ad-hoc Network Routing Protocols: Methodologies and Applications", Ph.D. in
Computer Engineering Thesis, Faculty of the Virginia Polytechnic Institute and State University,
Blacksburg, Virginia, March 19, 2004.

Youssef Iraqi and Raouf Boutaba, “A multi-agent system for resource management in wireless
mobile mobile multimedia networks”, University of Waterloo, DSOM 2000 (218-229).

Ngay nhan bai 30 - 8 - 2012
Ngay lai sau stta ngay 16 - 12 - 2012



	 GIỚI THIỆU
	GIAO THỨC ĐỊNH TUYẾN THEO YÊU CẦU TRONG MẠNG MANET
	ĐỀ XUẤT GIẢI THUẬT ĐỊNH TUYẾN CHO MẠNG MANET DỰA TRÊN CÔNG NGHỆ TÁC TỬ DI ĐỘNG
	 MÔ PHỎNG VÀ ĐÁNH GIÁ KẾT QUẢ
	KẾT LUẬN

