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1
MO PAU

1. Ly do chon dé tai

Hién nay, nhu ciu truyén thong ngay cang 16n véi nhimng dich
vu chét lugng cao, doi héi can phai c6 co sé ha téng dam bao cho
qua trinh truyén thong trén nhiéu méi truong khac nhau. Pic biét su
ra doi mang khong diy da dap tmg mot phan giai quyét cho viéc
truyén thong trén nhimg dia hinh di dong ma mang c6 day khong thé
thuc hién tét dugc. Dbi voi mang khong ddy, v6i nhimg wu diém c6
tinh linh hoat cao, hd trg cac thiét bi di dong nén khéng rang budc cb
dinh vé phan b dia 1y nhu trong mang hitu tuyén. Trong d6 mo hinh
mang MANET (Mobile Ad hoc Network) 1a mang tiy bién khong
day véi cac déc tinh c6 thé hoat dong khong phu thudc vao co sd ha
tﬁng mang, trién khai nhanh, linh hoat & moi vi tri dia hinh khéac
nhau, Gmg dung tot trong linh vuc quan su, y té, hang khong, van
tai...

Tuy nhién, hién nay mang MANET van chua dugc tng dung
rong rdi va phai doi mat voi mot sd thach thie nhu gigi han pham vi
truyén dan, vin dé tram an, mat goi do 16i dudng truyén, su chuyén
dong cla cac nit mang lam thay dbi tuyén duong, su rang budc vé
bing thong va ning luong. Giao thirc dinh tuyén duoc sir dung dé
kham phé tuyén giita cac nat gitp cho viéc giao tiép trong mang d&
dang hon. Muc dich chinh ctia mét giao thirc dinh tuyén trong mang
MANET la thiét 1ap tuyén duong chinh xac va hiéu qua gitra cac cap
nat. Van dé giao thic ciia mang khong day va mang MANET noi
riéng rat quan trong, anh huéng dén hiéu ning cua mang va dang
duogc thiuc ddy nghién ciru nhdm cai tién hon nira cac giao thirc dinh

tuyén dé mang dat hiéu qua hoat dong tdt hon. Chinh vi vay to1 da
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chon dé tai “ Panh gia hi¢u ning cic giao thirc dinh tuyén trong
mang MANET ”
2. Muc tiéu va nhiém vu nghién ciru

Khoa luan tap trung di sdu nghién ciru vé mang MANET, két
hop phan tich trén 1y thuyét cung thuc nghiém mé phong dé danh gia
hiéu ning ctia mot sb giao thirc dinh tuyén.

Nbi dung cu thé gdom:

- Tim hiéu, nghién ctru v& mang khong day va mang MANET

- Nghién ciru sdu vé cac giao thuc dinh tuyén trong mang
MANET. Xéc dinh cic do do hiéu ning can danh gia trong mang
MANET.

- M6 phong dénh gia hiéu ning ciia mot s giao thic dinh
tuyén trong mang MANET théng qua NS2.
3. Poi twgng va pham vi nghién ciru

< DPo6i twong nghién ciru

- Mang MANET

- Giao thuc dinh tuyén

+ Pham vi nghién ctru

- Nghién ciru giao thirc dinh tuyén trong mang MANET

- Panh gia hiéu ning cta cac giao thuc dinh tuyén

- Phan mém moé phong NS2
4. Phuong phap nghién ciru

Phuong phap nghién ctru, st dung hai phuong phéap chinh la
nghién ctru 1y thuyét va nghién ctru thuc nghiém.

< Phwong phap 1y thuyét

- Céc tai liéu vé mang khong ddy va mang MANET

- Céc tai liéu lién quan dén giao thirc dinh tuyén trong mang
MANET
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- Phén tich d4nh gia hiéu ning cac giao thuc dinh tuyén trong
mang MANET

- Tim hiéu, nghién ctru phin mém mé phong NS2

+¢ Phwong phap thwc nghiém

- M6 phong danh gia hiéu nang cac giao thirc dinh tuyén bang
NS2

- So sanh, danh gia hiéu ning cua cic giao thic dinh tuyén
trong mang MANET
5. Y nghia khoa hoc va thuc tién ciia dé tai

- Thuc hién nghién ctru tong quan vé mang MANET, tim hiéu
chuyén sau hon vé céc giao thirc dinh tuyén trong mang MANET.

- Nghién ctru mot cach chi tiét vé mdi trudong mang, cac md
hinh chuyén dong ddc trung. Thuc nghiém danh gia hiéu ning cac
giao thirc dinh tuyén trong mang MANET bang NS2.

- So sanh, danh gia thuc tién hiéu ning cia cac giao thuc dinh
tuyén nham c6 nhing cai tién hon nita dé nang cao hiéu ning mang.
6. B6 cuc ciia ludn vin

CHUGONG 1. NGHIEN CUU TONG QUAN VE MANG
KHONG DAY VA MANG MANET

CHUONG 2. NGHIEN CUU CAC GIAO THUC DPINH
TUYEN TREN MANG MANET

CHUONG 3. DANH GIA HIEU NANG CUA MOT SO
GIAO THUC DINH TUYEN TREN MANG MANET
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CHUONG 1
TONG QUAN VE MANG KHONG DAY VA MANG MANET

1.1. GIOI THIEU VA PHAN LOAI KHONG DAY

1.1.1. Giéi thiéu

Mang khong dy duoc danh ddu mdc hinh thanh tir nhitng nim
1887 khi Heinrich Rudolf Hertz chimg minh duoc thuyét dién tir
Maxwell thong qua thuc nghiém.

Noi chung, mang khong day la mang st dung phuong tién
truyén 1a song hong ngoai hodc vo tuyén dién dé chia s¢ thong tin va
cac tai nguyén giita cac thiét bi. Nhidu kiéu thiét bi khong day dang
duge st dung phd bién ngay nay nhu cac thiét bi ca nhan cam tay,
cac may tinh xach tay, cic may dién thoai di dong, cam bién khong
day (wireless sensor), cac thiét bi nhan vé tinh. ..

1.1.2. Phén loai mang khong day

a. Phan logi theo dinh dang va kién triic mang

Ngudi ta ¢6 thé phan thanh hai loai:

- Mang dua trén co sé ha t?mg

- Mang khong c6 co sé ha ting (MANET)

b. Phan logi theo pham vi bao phii truyén théng: gdbm 4 loai

- WWAN (Wireless Wide Area Network)

- WMAN (Wireless Metropolitan Area Network)

- WLAN (Wireless Local Area Network)

- WPAN (Wireless Personal Area Network)

c. Phén logi theo cong nghé truy cdp dwong truyén

Bao gém cac mang nhu GSM, TDMA, CDMA, v§ tinh, Wi-fi
(802.11), Hyperlan2, bluetooth, hong ngoai.
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d. Phdn logi theo cdc wng dung mang: Cac mang doanh
nghiép, gia dinh, quan sy, cam bién, xe ¢ tu dong.
1.2. MANG KHONG DAY PAC BIET MANET

1.2.1. Gi6i thiéu vé mang MANET

MANET la chit viét tit cia cum tir Mobile Ad hoc Network, la
tap hop cac nit di dong co trang bi cac giao tiép mang khong day khi
thiét lap truyén thong khong can t6i sy hién dién cua cac co sé ha

tang mang va cac quan tri trung tam.
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Hinh 1.3. M6 hinh minh hoa mang MANET

1.2.2. Pic diém mang MANET

Khi nghién ctru, danh gia hiéu ning ciia mang MANET can
cha y mot s6 ddc diém ndi bat cua mang MANET nhu sau: Ty tri va
khong c6 co sé ha ting; Dinh tuyén nhiéu ching; Ciu triic mang thay
dbi dong; Giéi han bing thong va chit lugng; Pam bao an ninh
mang kho hon; Khé dam bao chét luwong dich vu.

1.2.3. Kiéu két ndi va co ché hoat dong

a. Cic kiéu néi topo mang

» Mang may chi di dong

O topo nay céc thiét b chi lién két voi mot may chi duy nhat.



& ]
— gié
—

B |

Hinh 1.4. Mang may chu di dong
> Mang c6 thiét bi di dong khong dong nhit: O topo

nay cac may cé thé lién két truc tiép v6i nhau trong pham vi phu
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Hinh 1.5.Mang c6 cdc thiét bi di dong khéng dong nhat
b. Co ché hoat djng
> Ché d9 IEEE-ad hoc: Ché d6 nay thi cac node di

dong truyén thong truc tiép v6i nhau ma khong can toi mét co sé ha

song cia minh

tang nao ca.
> Ché d9 co sé ha tang: Ché d6 nay thi mang bao gdbm
cac diém truy cap AP cb dinh va cac node di dong tham gia vao

mang, thuc hién truyén théng qua cac diém truy cap.
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1.2.4. Phéan loai mang MANET
a. Theo giao thirc
» Singal-hop
» Multi-hop
> Mang MANET két hop (Aggregate)
b. Theo chirc nang
> Mang MANET ding cép (Flat): Trong kién tric nay
tat ca cac node ¢ vai tro ngang hang v6i nhau (peer-to-peer) va cac
node dong vai trd nhu cac router dinh tuyén dit lidu goi trén mang.
> Mang Manet phin cip (Hierarchical): Pay 1a mo
hinh sir dung pho bién nhat. Trong mo hinh nay thi mang chia thanh
cac domain, trong mdi domain bao gém mét hodc nhiéu cluster, mdi
cluster chia thanh nhiéu node.

1.2.5. Ung dung va khé khin

a. Ung dung

V& mit thyc tién, mang MANET rat hiru ich cho céc nhu cau
truyén thong mang tinh chat tam thoi nhu trong mot cudc hop hay
hoi thao. Ngoai ra trong cac tinh trang khan cép tai noi xay ra nhiing
tham hoa nhu hda hoan, lii lyt, dong dét, chién tranh...cic co so ha
tang c6 thé bi pha hong din dén hé thdng mang bi ngit khong thé két
nbi. Thiét 1ap hé thdng mang ddi voéi nhimg ving siu, ving xa,
nhitng noi ¢6 dia hinh hiém tré dé giam chi phi.

b. Khé khén: Cac van d& can luu y nhu:

Pinh tuyén/Quén Iy cac nodes; Thém vao mang; Thoat khéi
mang; Tinh di dong cia cac nodes; Tinh bao mat; Cong suit tiéu thu;
Bang thong; Méat dd cac nodes; Xung dot; M6 phong, kinh nghiém
thuc t&; Su tuong tac gitra cac 16p.
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CHUONG 2
GIAO THU'C PINH TUYEN TRONG MANG MANET

2.1. CAC THUAT TOAN PINH TUYEN CO BAN TRONG
MANG

2.1.1. Distance vector

Thuat todn nay dung thuat toan Bellman-Ford, trong do6 chi
dinh mot con sd, goi 14 chi phi (hay trong sb), cho mdi mot lién két
gilta cic nut trong mang. Cac nut s& giri thong tin vé duong di tir
diém A dén diém B qua cac duong truyén (két ndi) mang lai tong chi
phi thap nhét (1a tong cac chi phi ciia cac két ndi giita cac niit dung).

2.1.2. Link State

Khi ap dung céc thuét toan trang thai két ndi, moi nut st dung
dit liéu co s& cta nd nhu 1a mot ban d6 cua mang véi dang mot dd
thi. Dé lam diéu nay, mdi nit phat di téi toan mang nhiing thong tin
vé cac nat khac ma né co thé két ndi dugc, va timg niit gop thong tin
mdt cach doc 1ap vao ban dd. Sir dung ban d6 nay, mdi nit sau do s&
xac dinh duoc tuyén duodng tot nhét tir n6 dén moi nat khac.

2.1.3. Source routing

Source routing nghia 1a mdi géi tin phai mang theo dudng dan
day du ma goi tin nén di trong mang trong tidu d& ctia né, khi d6 cac
nut trung gian chi viéc chuyén tiép cac géi tin theo duong dan do.

2.1.4. Ky thuéat Flowding

Nt ngudn giri thong tin ctia n6 cho cac nat hang xém. Nhiing
nat hang x6m s& chuyén tiép cho hang x6m ciia ching va ct tiép tuc
nhu vay, cho dén khi cac goi tin dén duoc tit ca cac nit trong mang.

Mot nuat s€ chi chuyén tiép mot goéi mot 1an va dé dam bao di€u nay
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mot sb kiéu sd thir tw co thé duoc sir dung. S6 thir tu nay dugc ting
1én khi mdi géi tin méi dugc mot nat giri.
2.2. YEU CAU POI VOI THUAT TOAN PINH TUYEN
TRONG MANG MANET

Thiét 1ap duong di chinh xac va hiéu qua; Thich ing nhanh
khi t6-p6 mang thay doi; Pam bao hiéu qua trong mdi truong truyén
khi cac nit dimg yén, khong c6 lap dinh tuyén; Van d& ning luong
va biang thong ctia mang; HO trg lién két don hudng; Bao mat.

2.3. GIAO THUC PINH TUYEN TRONG MANG MANET

2.3.1. Giao thirc dinh tuyén DSDV

Thuit toan dinh tuyén DSDV (Destination-Sequenced
Distance Vector) 1a giao thirc dinh tuyén chu tmg dya trén vector
khoang cach theo ching, duoc stra ddi tir giao thirc vector khoang
cach dé hoat dong ciia n6 phi hop véi mang MANET. Co s cua
DSDV la thuit toan Bellman-Ford truyén thdng véi mot sb thay dbi.

Moi tram di dong duy tri mot bang dinh tuyén vo1 danh sach
cac dich co trude, sd cac budce téi dich va sb tuan tu duoc gan boi nut
mang dich. Cac géi duoc truyén giita cac nat mang sur dung nhiing
bang dinh tuyén duoc luu trit & mdi nut. Mdi bang dinh tuyén & mdi
nat mang ghi lai tit ca nhitng dich c6 sn va sé cac budc dén mdi
dich.

> Céu triic bang dinh tuyén

Dir liéu quang ba boi mdi may di dong bao gom sd tuan tw méi
clia n6 va cac thong tin sau day cho mdi tuyén méi:

- Pia chi dich

- 86 céc budc can thiét dé toi duge dich

- S tuan tu cua thong tin dugc nhan li€n quan téi dich do
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Céc bang dinh tuyén truyén phat ciing bao gdbm: dia chi phan
ctng va dia chi mang (néu thich hop) cua cac may di dong dang
truyén dan trong tiéu dé gbi. Cac tuyén voi sb thir bang nhau thi
tuyén c6 gia tri budc nho nhat duoc st dung. Bang dinh tuyén ciing
bao gém mot sd tudn tu duoc tao bai bd truyén phat. Cac tuyén voi
céc sb tudn ty méi hon s& ludn duge wu tién, nhu co sé dé ra quyét
dinh, khong can thiét phai quang ba. Bang cach ty nhién ma theo d6
cac bang dinh tuyén duoc phin phat, sb tuan ty duoc gii t6i tat ca
cac may di dong, mot trong s6 d6 quyét dinh duy tri mot phan luu trix
dinh tuyén cho may di dong khdi tao.

> Co ché hoat dong

Giao thuc DSDV yéu cdu mdi tram di dong quang céo bang
dinh tuyén cta no6 téi cac tram 1an can. Phan luu trit trong bang c6
thé thay d6i dong theo thoi gian.

Nut di dong gy ra gian doan két ndi khi chang di chuyén tir
noi nay dén noi khac. Két ndi bi gian doan dugc mo ta nhu la mot
gia tri budc bang co. Khi mot két ndi dén budc tiép theo bi gian doan,
cac tuyén qua budc tiép theo d6 dugc danh diu ngay lap tirc bang
mot gia tri budc oo va mot s6 tuan tu cap nhat.

S tuan ty dwa ra boi cac nat mang khoi tao, duoc dinh nghia
1a céc s6 bﬁng nhau va cac sb tuan tu duge tao ra dé chi gia tri vo han
1a cac s6 1é. Theo cach nay, cac sb tudn tu “thuc” s& thay thé mot gia
tri budc b?mg oo. Khi mdt niit mang nhan mot gia tri budc oo va nd co6
mot sb tudn tu sau cung voi mot gia tri hitu han, n6 s€ tao ra mot ban
tin quang ba cip nhat tuyén dé thong bao cac tin tirc quan trong vé
dich.

Trong mét sb rat 1on cac tram di dong, su diéu chinh s& giéng

nhu dugc thuc hién trong thoi gian gitta cac 1an quang ba cia cac goi
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tin dinh tuyén. P& 1am giam b6t luong thong tin mang trong cac goi
nay, nguoi ta dinh nghia hai loai thong tin.

- Mot loai s€ mang toan b thong tin dinh tuyén, duoc goi la
“Full dump” cap nhat day du.

- Kiéu thtr hai 1a s& chi mang thong tin thay dbi ké tir “Full
dump” cudi ciing, dugc goi 1a “Incremental dump” cap nhat bo sung.

> Tiéu chuin dé lya chon tuyén

Khi mét nit di dong nhan mdt thong tin dinh tuyén maoi
(thuong 1a mot goéi “Incremental”), thong tin d6 dugc so sanh voi
thong tin sin c¢6 tir cic goi thong tin dinh tuyén trudc do. Bat ky
tuyén ndo voi sd tuan tu mdi hon s& duoc sir dung. Cac tuyén véi sb
tuan tu i hon bi virt bo. Mot tuyén voi s6 tuan tu b?mg voi tuyén
dang ton tai duoc Iya chon néu nd c6 mot gia tri cac budc tot hon.

> Kétluin

U'n diém: Thoi gian tra 16i dinh tuyén nhanh.

Nhwoe diém: S& phai thuc hién qua nhiéu diéu khién luu
luong khi c6 nhiéu sy thay d6i trén mang.

2.3.2. Giao thirc dinh tuyén DSR

Giao thire DSR 14 giao thire dinh tuyén phan tmg (Reactive) sir
dung co ché dinh tuyén ngudn (source routing), nghia 1a bén giri s&
biét toan bo thong tin vé duong di dén dich. Phan Header cua goi dir
lidu s& luu trir thir tw cac nit ma goi tin can phai di qua dé dat t6i
dich.

Do viy, cac nut trung gian chi can giir lién lac v6i cac nit
hang x6m ctia n6 dé chuyén tiép cac goi tin. Tai mdi mot nat trong
mang luén duy tri mot bd nhé dém (Router Cache), ddy 13 ciu trac
dir liéu luu trit cac con duong da biét. Khi co dudng di ton tai trong

Router Cache, cac gdi tin s& nhédn thong tin vé duong di va thyc hién
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viéc truyén tin trén con dudng di chon. Nguoc lai, khi khong ton tai
duong di trong Router Cache hodc ¢6 ton tai dudng di nhung khong
con hiéu luc, DSR sé& thuc hién co ché phat hién duong (Route
Discovery) bang cach gdi cic goi tin quang ba Route Request dén
céc nut lan can trén toan bd mang. Cac nut trung gian nhan dugc goi
tin quang ba s& kiém tra duong di trong Route Cache. Khi duong di
duogc tim thay, goi tin Route Reply s& chira tht ty cac ching toi dich

va dugc truyén trd lai nguon.[5]
N1+N2

N1+N2+N5 Dich

N1+N3+N
4+N7

(a) Xay dung ban ghi

tuyén trong sudt qua

\ NLHN3*N - trinh phét hién tuyén
4+N6

NI1+N2+N5+  NI+N2+N5+
8 N8 Dich

Ngubn

(b) Viéc truyén cla
phan hdi tuyén véi
ban ghi tuyén

Ngudn

Hinh 2.3. Tao ra cdc bang ghi tuyén trong DSR
> Co ché tao thong tin dinh tuyén
Route Discovery cho phép cac node trong mang Ad Hoc tim
kiém duong di dén dich mot cach ty dong thong qua cac node trung
gian. Tién trinh tao thong tin dinh tuyén s& phat goi tin Route
Request (RREQ) dén cac node 1an c4n ctia nd trong mang. Ngoai cac
truong binh thuong nhu: dia chi nguén, dia chi dich, duong dan...,

thong tin trong goéi RREQ con chira mot sd request ID 1a mot s duoc
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tao ra boi node ngudn va 1a sé khong trung nhau. Khi mot node nhén
g6i RREQ thi n6 sé& tién hanh kiém tra thong tin RREQ nhur sau:

- Bude 1: Thong qua trudng request ID, no s& kiém tra xem da
nhan goi tin nay hay chwa? Néu di ton tai thi no s& loai bo goi tin d6
va phan hoi RREP vé ngudn. Nguoc lai thi qua budc 2.

- Budc 2: N6 kiém tra trong Route Cache ctia n6 ¢6 duong di
dén node dich ma con hiéu luc hay khong? Néu c6 dudng di d¢én dich
thi n6 s& phan hdi lai cho node ngudn bang goéi Route Reply (RREP)
chira thong tin vé duong di dén dich va két thuc tién trinh. Nguoc lai
thi qua budc 3.

- Budc 3: N6 kiém tra dia chi dich can tim c6 tring véi dia chi
ctia n6 hay khong? Néu trung thi né goi lai cho node ngudn géi
Route Reply (RREP) chira thong tin vé duong di dén dich va két thuc
tién trinh. Nguoc lai thi n6 s& phat broadcast goi tin RREQ dén cac
node lang giéng ctia nd. Cac nit lang giéng sau khi nhan goi tin
RREQ s& thuc hién viéc kiém tra thong tin (quay vé budc 1).

Qua trinh nay ctr tiép tuc cho dén khi node ngudén nhan duoc
thong tin vé duong di dén dich hodc thong tin khong thé dinh tuyén
dén dich. G6i RREP duogc goi dén ngudn bing co ché phat Unicast
v&i Source Route la dao ngugce Source Route trong goi RREQ.

> Co ché duy tri thong tin dinh tuyén

Route Maintanance cho phép cac nut trong hé thong mang tu
dong bao tri thong tin dinh tuyén trong Route Cache. Trong giao
thirc dinh tuyén DSR, cac node khi chuyén goi tin trén mang déu
phai c6 nhiém vu x4c nhén rang cic goi tin d6 da chuyén dén node
ké tiép hay chua (thong qua sy phan hdi théng tin cta node nhan)?
Trong mdt truong hop nio d6 ma node d6 phat hién rang goi tin

khong thé truyén dén node ké tiép. No s& goi goi Route Error
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(RERR) cho node ngudn dé théng bao tinh trang hién thoi cua lién
két va dia chi cta node ké tiép ma khong thé chuyén di. Khi node
nguén nhén dugc goi RERR, n6 sé x6a con duong di ma lién két bi
hong trong Route cache va tim mot duong di khac ma né biét trong
route cache hodc sé khoi dong mot tién trinh route discovery méi néu
nhu khong ton tai duong di thich hop trong Route cache.

> Kétluin

Uu diém: Thong tin dinh tuyén duoc luu trit tai tit ca cac nat
trung gian. Trong qué trinh kham pha tuyén dudng, cac node trung
gian déu ¢ kha ning hoc duong vé dich hoic nguoc vé ngudn.

Nhuwge diém:Tai mdi nit luén duy tri thong tin vé toan bd
duong di vé dich, do d6 dé nay sinh 15i vé duong di va tit nghén cuc
bd. Giam sat hiéu suét khi mang co nhiéu nguén phat va muc do di
chuyén cao.

2.3.3. Giao thitc dinh tuyén AODV

AODV 1a mét trong nhiing giao thirc dinh tuyén theo co ché
phan tng (theo yéu cau) trong hé théng mang MANET [6].

AODV cho phép dinh tuyén nhiéu budc giira cac niit mang dé
thiét 1ap va duy tri mang Ad Hoc. AODV dya trén thuat toan vector
khoang cach nhung thudc loai dinh tuyén theo yéu ciu, nd chi yéu
cau duong dinh tuyén khi cin thiét. Thuét toan dinh tuyén AODV
kha phu hop cho cau hinh mang dong.

AODV sir dung mdt co ché kham pha tuyén véi su cai bién
ctia thuat toan DSR. Thay vi dinh tuyén ngudén, AODV tin tudng vao
su thiét 1ap dong cac entry trong bang dinh tuyén & cac nut trung
gian dé phat goi tin RREP vé node ngudn va node ngudn dung thong

tin d6 dé gaoi dit liéu dén dich.



Dich
Nguén
(a) Viéc truyén cla
RREQ
[—
Dich
Ngudn (b) Bwérng di cia

RREP t&i nguén

Hinh 2.12. Phat hién tuyén trong AODV
> Co ché tao thong tin dinh tuyén (Route Discovery)

Trong hé thong mang MANET hoat dong theo giao thirc
AODV, mdi nat trong hé théng mang luon duy tri 2 bo dém: Bo dém
Sequence Number va Bo dém broadcast id. Cip thong tin
<Sequence Number, broadcast id > 13 dinh danh duy nhit cho mot
261 tin RREQ.[9] RREQ chtra cac truong sau:

<source_addr, source sequence #, broadcast id, dest_addr,
dest_sequence #, hop cnt>.

Tién trinh Route Discovery dugc khoi dong khi nao mét node
muén trao d6i dir liéu v6i mot node khac ma trong bang dinh tuyén
ctia n6 khong c6 thong tin dinh tuyén dén node dich do. Khi dé tién
trinh s& phat broadcast mot goi RREQ cho cac node lang giéng cua
n6. Khi céc node lang giéng nhan duoc goi RREQ, né s& kiém tra
tuan tu theo céac budc:

- Budc 1: Xem cac goi RREQ di duge xir 1y chua? Néu da
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dugc xtr 1y thi n6 sé loai bo goi tin d6 va phan hdi RREP vé ngudn.
Nguoc lai chuyén qua budc 2.

- Budc 2: Néu trong bang dinh tuyén cua n6 chira dudng di
dén dich, thi s& kiém tra gi4 tri Destination sequence number trong
entry chira thong tin vé dudng di voi sb Destination sequence
number trong goéi RREQ, néu sé Destination sequence number trong
RREQ 16n hon sb Destination squence number trong entry thi né s&
khong str dung thong tin trong entry ciia bang dinh tuyén dé tra 1oi
cho node ngudn ma no sé tiép tuc phat Broadcast goi RREQ d6 dén
cho cac node lang giéng cua nd. Nguoc lai nd s& phat Unicast cho
g6i RREP nguoc trd lai cho node lang giéng cua né dé bao da nhan
g6i RREQ. Goi RREP ngoai cic thong tin nhu: dia chi ngudn, dia chi
dich...con chira cac thong tin: destination sequence number, hop-
count, TTL. Nguoc lai thi qua budc 3.

- Budc 3: Néu trong bang dinh tuyén ciia n6 khong c6 dudng
di dén dich thi n6 s& ting s6 Hop-count 1én 1, dong thdi nd s& tu
dong thiét 1ap mot duong di nguoc (Reverse path ) tir nd dén node
ngudn bang cach ghi nhan lai dia chi ctua node lang giéng ma né
nhan g6i RREQ lan dau tién. Entry chira duong di nguoc nay s&
duogc ton tai trong mot khoang thoi gian du dé goi RREQ tim duong
di dén dich va g6i RREP phan hdi cho node ngudn, sau dé entry nay
s€ duoc x0a di.

Mot RREP gom cac thong tin sau: <source addr, dest addr,
dest_sequence #, hop cnt, lifetime>.

Qua4 trinh kiém tra nay s& lip tuan ty cho dén khi gip node
dich hodc mét node trung gian ma co cic déu kién théa budc 2.
Trong qua trinh tra vé goéi RREP, mot node c6 thé nhan cung lac

nhiéu goi RREP, khi d6 n6 s& chi xir Iy goi RREP ¢6 sd Destination
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Sequence number 16n nhit, hodc néu cung s Destination sequence
number thi né s& chon goi RREP ¢6 sé Hop-count nhé nhat. Sau d6
no6 s& cip nhat cac thong tin can thiét vao trong bang dinh tuyén cua
n6 va chuyén goéi RREP di.

> Co ché duy tri thong tin dinh tuyén:

Khi mdt node nhan thay rang Next hop (ching ké tiép) cta n6
khong thé tim thiy, thi n6 s& phat mot goi RRER (Route Error) khan
cip v6i sd Sequence number bang s6 Sequence number trudc d6
cong thém 1, Hop count bing oo va goi dén tit ca cac node lang
giéng dang ¢ trang théi active, nhitng node do s& tiép tuc chuyén goi
tin 46 dén cac node lang giéng ciia 1o, ... va cit nhu vay cho dén khi
tat ca cac node trong mang O trang thai active nhan dugc goi tin
nay.[8][9]Sau khi nhan thong bao nay, cic node s& xda tit ca cic
dudng di co chira node hong, dong thoi c6 thé s& khoi dong lai tién
trinh Route discovery (v6i s6 Sequence number cong thém 1).

> Kétluan

Uu diém: Thanh l4p tuyén duong theo yéu cau va sir dung bd
dém destination sequence numbers dé tim ra con duong méi nhat dén
dich. Viéc quang ba 1a tbi thiéu, nhitng nat mang luwu trit chi nhiing
tuyén ma né thay can thiét. Khong can cap nhat dinh ky, thich nghi
v6i sy thay d6i dong ciia mang.

Nhwoe diém: Cac nuat trung gian c6 thé dan dén cac tuyén
dudng khong phu hop néu s6 thir ty ngudn 1a rat cii va mdi hon
nhung khong phai 1a s6 thi ty diém dén mdi nhat. Do tré gy ra boi

qua trinh xir 1y phat hién tuyén 16n.
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CHUONG 3
PANH GIA HIEU NANG CUA MOQT SO GIAO THUC PINH
TUYEN TRONG MANG MANET

3.1. GIOI THIEU MOI TRUONG MO PHONG TRONG NS-2

NS (Network Simulation) 1a phan mém mé phong mang diéu
khién su kién riéng 1¢ huong ddi tugng, dugc phat trién tai UC
Berkely, viét bang ngdn ngit C++ va Otcl.

3.2. XAC PINH PQ PO HIEU NANG VA CACH THUC PHAN
TiCH KET QUA MO PHONG

3.2.1. Xac dinh do do hiéu nang

- Ty 1é phan phat goi tin thanh cong: La ty 18 giira s6 géi tin
dugc phan phat thanh cong toi dich so véi sé goi tin duoc giri di tir
ngudn phat.

- D6 tré dau cudi trung binh cia cac goi tin: La do tré toan
phan dugc tinh tir khi goi tin phat di tir ing dung phat cho téi khi
dugc nhan boi mg dung nhan bao gdm cac tré ¢ thé nhu tré do qua
trinh phat hién dudng, xép hang tai cac hang doi, tré phat lai tai ting
MAC va thoi gian truyén tré.

3.2.2. Cich thirc phén tich va biéu dién két qua md phong

a. Céu tricc tép vét chiva két qui mé phong

Tép vét 1a file dang van ban .tr mdi dong ghi lai sy kién trong
mang va cac thong tin lién quan dén sy kién.

b. Cong cu phan tich va biéu dién két qud mé phong

» Perl
» Gnuplot
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3.3. THIET LAP MO PHONG MANG MANET TREN NS2
3.3.1. So d6 thye hién md phéng

Kich

ban
chuyén
dong

Cac file
kich
ban

NS2

\
)

Kich
ban
truyén

(File.tcl)

M phéng Nam

Y

File.nam

File.tr | Tach, béc, phan

dir ligu

tich dir ligu

Hinh 3.3. So' do thue hién mé phong.
3.3.2. Thiét lap t6-pd mang va md hinh chuyén dong ciia

cdc nit mang

Bdng 3.3. Cdu hinh mang mé phong

Théng sb Gia tri

Khu vyc dia ly 600m x 600m
Téng s6 nut mang 50 nut

Vung thu phat song 60 m

Tbc d6 di chuyén cac nat mang | 0 m/s - 20 m/s
Thoi gian tam dung cua nuat 5s

Thoi gian mo6 phong 300s

3.3.3. Thiét 1ap ngudn sinh lwu lugng

Bdng 3.4. Bang cau hinh truyén dir liéu

Théng s6

Gia tri

Giao thuc truyén thong TCP

S6 ngudn phat

10 nguén, nam trén 8 nit mang 4, 5,

7,12, 15,16, 18,19

S niit thyc thé nhan 8 niit mang: 5, 6, 8, 13, 16, 17, 19, 20
Kich thudc goi tin 512 bytes

Bang thong 2 Mb

Kiéu kich thudc hang doi

Drop Tail — 50
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3.3.4. Thuc hién md phéng va phén tich két qua

a. Thuwe hign mé phéng: Chay lan luot cac chuong trinh mo
phong nb-lvch-aodv.tcl, nb-lvch-dsdv.tcl, nb-lvch-dsr.tel.

Ma lénh : ns nb-lvch-aodv.tcl

b. Phin tich két qud mé phéng: Dé phan tich két qua mo
phong ta dung hai chuong trinh viét bang ngon ngir perl :

- tylephanphatgoitin.pl: Tinh ty 1¢ phan phat goi tin thanh
cong

-tredaucuoi.pl: Tinh d6 tr& ddu cudi trung binh
3.4.KET QUA THUC NGHIEM

3.4.1. Két qua ty 1¢ phan phat géi tin thanh cong

Bdng 3.6. Thong ké ty 1é phdn phdt g6i tin thanh céng

. o¢ ‘?9 0 m/s 5m/s 10 m/s 15m/s | 20 m/s
Giao t

AODV (%) 99.69 98.36 95.25 95.50 93.26

DSDV (%) 99.64 98.85 87.11 88.98 88.06

DSR (%) 99.63 97.18 86.14 78.46 69.70

Két qua dugc minh hoa qua dd thi hinh 3.11

D0 THI T¥ LE PHAM PHAT GOI TIM THAMH CONG

o b e e T e |

Ere s P e e T 4

Phan tram phan phat goi tin{Z)

O

ES [ : E : —

B0

Wan tocimss)

Hinh 3.11. D6 thi phdn phat géi tin thanh cong cia cdc giao thire
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3.4.2. Két qua dd tré dau cudi trung binh cia cac giao thirc
Badng 3.8. T vé dau cudi trung binh cua cdc giao thirc dinh tuyén
Toc dd
Giao thv
AODV (s) | 0.0414 | 0.0743 | 0.1688 | 0.2617 | 0.9846
DSDV (s) | 0.0426 | 0.0605 | 0.0970 | 0.0490 | 0.0522
DSR (s) 0.0605 | 0.3786 | 0.7355 | 0.8561 | 1.7344

Két qua dugc minh hoa qua dd thi hinh 3.12.

DO THI T¥ LE TRE DAU CUOI TRUMG BIMH

0 m/s 5m/s 10m/s | 15m/s | 20 m/s

Thoi gian tre trung binhis)
[
o

0 3 10 18 20
Yan tocimss)

Hinh 3.12. P6 thi dj tré dau cudi trung binh ciia cdc giao thirc
3.,5. PANH GIA HIEU NANG CAC GIAO THUC PINH
TUYEN TU KET QUA THU'C NGHIEM

Thong qua cac cdu hinh mé phéng mang duoc xiy dung &
trén, t6i tién hanh danh gia hiéu ning 3 giao thirc dinh tuyén AODV,
DSDV, DSR bing cach mé phong, phan tich dé danh gia chi tiét hai
thong sd 1a ty 1& phan phat goi tin thanh cong va do tré dau cudi trung
binh cta cac giao thic dinh tuyén theo toc d6 di chuyén cta cac nat

mang.
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Tir hinh 3.11 va bang 3.6, néu coi ty 1¢ phan phat géi tin thanh
cong 1a d6 do quan trong nhét thi ta c6 thé danh gia giao thic AODV
hoat dong on dinh, dat hiéu qua t6t nhat voi ty 1 phan phat goi tin
thanh cong trung binh trén 95%, ty 1é rét goi tin trung binh 14 rat thap
0-5%. Con lai, hai giao thitrc DSDV va DSR thi ty 1¢ phan phat goi
tin thanh cong xudng thap khi van tdc cac nit mang ting I1én. Chi tiét
hon, v6i mé hinh khi t6-pd mang c6 dinh khong c6 thay d6i nao, ca
ba giao thirc déu cho phép truyén dit liéu kha tin cdy véi ty 16 phan
phat goi tin thanh cong trén 99.6 %, ty 18 rét goi tin rat thap khoang
0.4 %. Tuy nhién khi toc d6 di chuyén cic niit mang bt dau dan tang
1én, véi tdc 6 Sm/s thi van chua cho thdy sy anh hudng nhiéu véi ty
1¢ phan phat géi tin thanh cong trén 97%, ty 1& rét goi tin van rat
thap, nhung khi toc do di chuyén cac nit ting manh 1én nita 10 m/s,
15 m/s, 20m/s thi bit diu c6 sy phan héa rd rét giira ba giao thirc, ty
1& phan phat goi tin thanh cong bét dau giam di dang ké, sé lugng goi
tin tao ra va giri di dugc giam dan (xem bang 3.5). Véi viéc cai tién
tir giao thire DSR giip AODV hoat dong tét hon, cu thé a3 AODV
dua vao thiét 1ap dong cac bang dinh tuyén & cac nut trung gian, diéu
nay lam giam rat nhiéu tai dinh tuyén chuan hoa so vdi viée truyén
timg go6i tin dit liéu chira cac tuyén duong ngudn trong tidu dé nhu
trong DSR do d6 giao thitc AODV van cho thiy sy thich nghi rat tot
khi van tdc cac nat mang tang 1€n, voi van tdc cao nhat 20 m/s van
dat trén 93%, giao thirc DSDV thi chi con 88%, giao thitc DSR cho
thiy su thich nghi 14 t& nhat véi van toc cao nhat chi con 69,7%, ty 1&
rét goi tin rat cao gan 30%. Nhin chung 3 giao thic déu hoat dong
kha t6t khi cac niit mang dimg yén hodc khong c6 sy thay ddi dang
ké v& toc do, ty 18 r6t goi tin kha nhé 1-3% nhung khi téc do di
chuyén cac nat mang ting 1én dang ké thi giao thitc AODV van thich
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nghi tot nhét, hoat dong hidu qua nhét, tiép dén 1a giao thirc DSDV
va t¢ nhat 1a DSR.

Tir hinh 3.12 ta thiy véi uu diém tra 10i tuyén nhanh DSDV
cho théy su vuot troi cua minh véi do tré cac goi tin 1a rat thép,
khong co6 thay ddi dang ké khi téc d6 di chuyén céc nit mang ting
lén. Con lai, hai giao thic AODV va DSR thi d6 tré trung binh goi
tin ting 1én khi tbc do di chuyén cac nut mang ting 1én. Chi tiét hon
thi khi cac t6-p6 mang ¢ dinh, khong c6 sy thay ddi nao thi do tré
trung binh gbi tin cua cic giao thirc 1 gan nhu nhau, rit thip véi
khoang 0.04s - 0.06s. Tuy nhién khi tbc d¢ di chuyén ting nhanh su
phén héa clia cac giao thirc rd rang hon, do tré trung binh géi tin 16n
nhat van 1 giao thuc DSR, sy thich ing khong tot dan dén do tré
trung binh goi tin cao nhit 1én dén 1.7s. So véi giao thirc DSR thi
AODV ¢6 su thich tmg tot khi c6 su chuyén bién cua cac nat mang
chi thay dbi tich cuc khi tdc do di chuyén dat dén 20m/s.

Tém lai véi sy thé hién théng qua nhitng danh gid trén ta thay
AODV la giao thirc hoat dong 6n dinh, dat hiéu qua tot nhat véi ty 18
phan phat géi tin thanh cong cao nhét, do tré trung binh goi tin 1a
tuong d6i thip khi tbc d6 di chuyén cac nut mang thay dbi. Véi
DSDV du ty 1& phan phat goi tin thanh cong c6 giam twong ddi
nhung van dat muc kha tdt, mat khac thi do tré trung binh goi tin la
rat nho nén c6 thé ndi hiéu qua hoat dong 1a kha tét khi c6 su thay
d6i toc d6 di chuyén cac nut mang. Con v6i DSR, qua su thé hién &
trén thi day 1a giao thirc c6 hiéu qua hoat dong thap nhat, khong thich
tig t6t bang hai giao thirc AODV va DSDV khi tdc d6 di chuyén cac

nat mang thay doi.
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KET LUAN

Luan vin di trinh bay tong quat nhimng kién thirc co ban vé
mang khong day va mang MANET véi trong tam la danh gia hi¢u
ning cac giao thtrc dinh tuyén trén mang.

Luan vin da nghién ciru mot cach chi tiét vé cic giao thirc
dinh tuyén, moi truong md phong mang, cic md hinh chuyén dong
dac trung trén mang MANET. Thuc nghi€ém md phdng, phan tich
dwa trén co so 1y thuyét da danh gia dugc hiéu ning ba giao thirc
dinh tuyén chii yéu ctia mang MANET la DSDV, AODV, DSR dua
trén hai thong s6 1a phan tram goi tin phan phat thanh cong va do tré
dau cudi trung binh cua cac giao thic dinh tuyén theo téc do di
chuyén ciia cac nat mang.

Trong qua trinh thyc hién dé tai, do c6 nhiéu han ché nén két
qua dat chua dugc tot 1dm, chua mé rong dugc luan van. Trong thoi
gian téi s& ¢ gang phat trién thém nhing ndi dung: Xay dung hoan
thién chuong trinh hon, danh gid hiéu nang theo tiéu chi khac, danh
gia hiéu ning cic giao thirc dinh tuyén khac nhu OLSR, TORA,
ZRP..., van dé vé giam phu tai truyén thong trong mang MANET,
nghién ctru xdy dung trién khai cic vin dé an ninh cho mang
MANET.



