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2. Muc dich ndi dung cuia PATN

Tim hiéu, nghién ciru cac van dé 1y thuyét lién quan dén dinh tuyén trong mang khong day
va mang khong day dia hinh x4u. Phan tich, d4nh gia hiéu qua, pham vi Gmg dung cta cac
thuat toan dugc dé xuat dé giai quyét bai toan dinh tuyén. Tim hiéu, khai pha kién thtrc vé
NS2 — mét san pham phan mém 16n, chuyén dung cho mé phong mang; xay dung bd sung
mot s6 thu vién vé mo phong tim duong trong mang khong diy vao moi truong NS2.

3. Cac nhiém vu cu thé cia PATN

1. Tim hiéu Iy thuyét tong quan vé& van dé dinh tuyén, ca trong mang c6 diy va mang
khong day.

2. Nghién ctu ly thuyet giao thirc dinh tuyén trong mang khong day. Phan tich va
danh gia chi tiét GPSR — giao thic dinh tuyén tiéu biéu 4p dung cho mang khong
day.

3. MO0 ta bai toan dinh tuyén trong mang khong day dia hinh xau, nhimng kh6 khan gip
phai khi xdy dung thuat toan dé giai quyét bai toan. Gioi thiéu thuat toan
Randomway(n,K) 1a mét giai phap méi cho bai toan dinh tuyen nay.

4. Tim hiéu, nghién ctru vé NS2 va xdy dung bd sung mot sd thu vién vé mo phong
tim duong trong mang khong day vao moi truong NS2.

4. Loi cam doan cua sinh vién:

To6i — Tran Quang Khéi — cam két DATN 1a cong trinh nghién ctru ciia ban than toi dudi
s hudng dan cua TS. Nguyén Khanh Van.

Céc két qua néu trong DATN 1a trung thuc, khong phai 1a sao chép toan van cua bét ky
cong trinh nao khac.

Ha Noi, ngay 25 thang 05 nam 2009
Téac gia PATN
Tran Quang Khoi

5. Xac nhan cia giao vién huéng din vé mirc dd hoan thanh ciia DATN va cho phép bao
ve:

Ha N¢gi, ngay thang nam
Gido vién hudng dan

TS. Nguyén Khanh Van



TOM TAT NOQI DUNG PO AN TOT NGHIEP

Cong ngh¢ khong day ra doi tur tbé ky 19 dan t6i sy hinh thanh, phat ’trién cua mang
khong day. Van dé dinh tuyén la van deé co ban, c6 y nghia quan trong nhat trong nghién
curu, xay dung mang khong day.

Mang khong déy, ma dién hinh 13 mang cam bién khong ddy, do dic diém cua
mang dugc cau tao tir cac thiét bi nho c6 kha nang luu trir, xir ly thong tin thap, qué trinh
hoat dong lai phy thugc vao nguon cung cap nang luong han ché nén khong thé ap dung
nhiing giao thirc dinh tuyén truyén thong nhu mang c6 day cho mang khong day.

Do 4n “Thuét toan dinh tuyen trong mang khong diy dia hinh xau” dugc thyc
hién nham tim hiéu va nghién ctru nhitng vn dé co ban cua dinh tuyén mang khong day va
mang khong day dia hinh xau, cac mé hinh thuat toan dé giai quyét bai toan dinh tuyén; tur
d6 phan tich, danh gia wu diém, nhuoc diém ciing nhu pham vi ung dung cta cac thuat
toan nay. Cudi ciing két hop nhiing kién thtrc tim hiéu vé cong cu NS2 va kién thirc vé van
dé dinh tuyén, dd 4n sé xay dung bo sung mat sb thu vién hitu ich cho viéc md phéng dinh
tuyén trong mang khong day vao moi truong NS2.



ABSTRACT OF THESIS

Wireless technology, born in 19th century, is the foundation for the establishment
and development of wireless networks. Routing plays the fundamental and key/most
important role in the research and construction of wireless network.

Because wireless networks, particularly sensor wireless networks, consist of tiny
devices with low storage and information processing, and their performance depends on
limited power supply, it is impossible to apply traditional routing agorithms for wired
networks to wireless networks.

The purpose of my thesis titled “Routing algorithms wireless networks with
holes” is to study fundamental aspects of routing in wireless networks and wireless
networks with holes, routing agorithms used in finding routes; then, to assess the
advantages, disadvantages and the feasibility of applying these algorithms. Lastly, on the
basis of the integration between the knowledge of routing agorithms and that of NS2 tool,
several useful libraries of routing stimulators in wireless networks are established so as to
be used in NS2.



Thudt todn dinh tuyén trong mang khong day va mang khéng day dia hinh xdu
LOI CAM ON

Truede tién tdc gid xin giri 167 cdm on chdn thanh va sdu sdc nhat téi thay TS. Nguyén
Khanh Van — Chu nhiém bo mon Cong nghé phan mém, nguwoi da tan tinh chi bao, hwong dan
va giup do em trong suot qua trinh nghién cuu lam do an nay.

Tdc gia ciing xin giri 10 cam on t6i c6 TS. Ng6é Quynh Thu — B¢ mén Truyén théng va
mang may tinh, da giup do em tim hiéu moi truwong va nhitng loi ich cua cong cu NS2 trong
mo phong mang may tinh.

Xin dwoc givi 107 cam on 6i tdt cd cdc thay, cde c¢é trieong Pai hoc Béch khoa Ha Ngi
noi chung va cac thay, c¢é khoa Céng nghé théng tin trong 5 nam qua da tdn tinh day bdo,
truyén dat khéng chi nhitng kién thire khoa hoc ma cd nhitng bai hoc vé cudc séng, lam hanh
trang cho em trong tuwong lai. Tdc gid xin xin dwgc giri 167 cam on dé ban bé 16p KSTN CNTT
K49 vé su givip d& trong qud trinh hoc tdp da qua.

Em xin giti 16i cam on t6i chi Nguyén Thi Minh Nguyét, chi da givip do em rdt nhzeu
trong viéc tim tai liéu, chinh sika va hoan thién bdo cdo dé bdo cdo do dan cia em dwoc tot
hon.

Cuoi cung con xin dwoc gui [oi cam on chan thanh nhdt t6i bé me va chi. Sw quan tam,
tinh thiwong bé me va sé mdi la ché diwa vitng chdc cho con trong hién tai va trong cudc song
sau nay.
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LOI MO PAU

Cong nghé khong day ra doi tir thé ky 19, bit dau tir s phat trién dién tin khong
day cua Marconi. Tir d6 cong ngh¢ khong day ngay cang phat trién va dong vai tro
quan trong trong k¥ thuét ciing nhu trong doi sdng xa hoi. Ngay nay c6 nhiéu céc ki
thuat/cong nghé khong day (wireless) khac nhau voi cac thudce tinh, ing dung va kha
ning hd tro khac nhau.

Song song vdi sy ra doi va phat trién ctia cong ngh¢ khong day la qua trinh hinh
thanh va phat trién cia mang khong day. Van dé dinh tuyén trong mang khong day la
van dé co ban; c6 nhirng dic thu riéng, doi hoi nhirng nguyén tic xir 1y riéng rt khac
so voi dinh tuyén trong mang c6 day.

Céc giao thuc dinh tuyen ap dung cho mang c6 day thuong c6 xu hudng tim toi
tuyén duong c6 d6 dai ngin nhat. Bé thyc hién diéu nay cac giao thirc dinh tuyén hoic
phai mo ta toan bd mo hinh cia mang hodc phai cung cap tap hop thong tin dinh ky cta
mo hinh mang cho tat ca cac bd dinh tuyén. Céc giao thirc ndy c6 mot nhuoc diém 16n
1a lwong thong tin dinh tuyén can luu trit va phat tan 14 qua nhiéu, do d6 han ché kha
nang thich nghi, mé rong mang khi can thiét.

Déi v6i mang khong day, giao thirc dinh tuyén sir dung thong tin vé vi tri dia 1y
ctia bo dinh tuyén va dich dén ctia mot goi dir lidu trong viée ra quyét dinh giri goi dir
liéu. Bang cach chi duy tri trang thai Vé mo6 hinh cuc b9, cac giao thirc dinh tuyén nay
hiéu qua hon so véi giao thirc dinh tuyén theo phuong phap tim tuyén dudng ngan nhét
va dinh tuyén ngau nhién, nhat 1a khi mat d6 cac niit trong mang ting 1én va s6 luong
dich dén cua géi dir lidu ngay cang nhidu. Khi mo hinh cta mang khong day thay doi,
cac giao thuc nay co thé st dung théng tin mé hinh cuc b dé tim dung tuyén dudng
mo1 mot cach nhanh chong.

Khi mang khong day la mang khong dy dia hinh X4u — xuat hién nhiing 16 hong
trong mang, van dé dinh tuyén gip phai mot kho khan do 1a tinh trang tic ngh&n cyc bd
c6 thé xdy ra tai nhitng nat mang nim doc quanh bién cua 16 hong Hién tic nghén co
thé 1am cho thong luong van chuyen dir liéu ciia mang giam xu6ng nhanh chong, trong
truong hop x4u nhat c6 thé xudng bang khong. Do d6 dinh tuyén trong mang khong
day c6 su xuét hién cua cac 15 hong doi hoi nhimg thuit toan méi v6i nhitng ki thuat
xu 1y méi.

D6 an “Thuit toan dinh tuyen trong mang khong day dia hinh xdu” tap
trung tim hiéu va nghién ctru cac van dé lién quan dén dinh tuyen trong mang khong
day va mang khong day dia hinh x4u, cc thudt toan dé giai quyet bai toan dinh tuyén.
Duya trén nhing kién thirc di nghién ctru va tim hiéu, do an tién hanh phan tich, ddnh
gia wu diém, nhuge diém cua cac phuong phap dinh tuyén dong thoi xac dinh rd pham
vi img dung cua tung phuong phap. Cudi cung d6 an s& xay dung bd sung mot sd thu
vién thyc hién mé phong dinh tuyén trong mang khéng day cho coéng cu NS2 — mot
san pham phan mém 16n, chuyén dung cho mé phong mang.
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Noi dung d6 an gom:

Chuwong 1: Gi6i thiéu tong quan vé mang khong day va van dé dinh tuyén trong
mang khong day.

Chuong 2: Di sau tim hiéu va danh gia giao thuc dinh tuyén cho mang khong
day, tiéu biéu 1a giao thitc Greedy Perimeter Stateless Routing (GPSR), chi sit dung
thong tin vé vi tri dia 1y cua cac bo dinh tuyén dé thuc hién chuyén tiép dir liéu. Giao
thirc dinh tuyén nay cho phép cac bo dinh tuyén tré nén gén nhu khong trang thai va
doi hoi viéc guri dir liéu chi thong qua mot bude nhay don: moi nit mang chi can biét vi
tri ctia cac nut mang gan né. Ban chat tur mo ta cta vi tri 1a diém méu chét vé loi ich
ctia thong tin dia 1y trong dinh tuyén. Vi tri ctia mot diém dén cta goi dit liéu, va cac vi
tri ctia cac budc nhay duoc xem xét tiép theo 1a du dé dua ra quyét dinh giri chinh xac,
ma khong can bat cir thong tin mé hinh nao khac.

Chuong 3: NVDA s& m6 ta mo hinh mang khong ddy khi c6 sy xuat hién cua
cac 16 hong mang. Véi viée xuat hién cua cac 16 hong mang, néu sir dung nhiing
phuong phap dinh tuyén nhu ddi v6i mang khong day thong thuong s& dan téi tinh
trang tic nghén cyc bg lam cho thong lugng van chuyen clia mang giam dang ké, thim
chi giam xudng bang khong trong trudng hop xau nhat.

Trong chuong nay, NVDA s€ mo ta thuat toan Randomway(n,K) nhu 1a mot giai
phéap méi giai quyét bai toan dinh tuyén mang khong déy dia hinh xau. Uu diém nodi bat
cta thuat toan 1a giai quyét dugc bai toan dinh tuyen khi trong mang xudt hién nhiing
16 hong, két qua thu duoc 1a kha quan véi tdc do truyen dit liéu 16n, tré thoi gian tai cac
nat mang nhoé dong thoi giai quyét duoc tinh trang tic nghén trong mang.

Chuwong 4: NVDA tim hiéu, khai pha kién thirc vé NS2 — mot san pham phan
mém 16n, chuyén dung cho viéc mé phong mang. NV nghién ctru, tim hiéu méi truong
cong cu NS2, dac biét cht trong nghién ctru kha nang mé phdéng mang mo hinh mang
khong day va thuat toan dinh tuyén trén mé hinh mang khong ddy. Do hién nay NS2
van con nhitng phan tréng trong viéc mo phong mang khong ddy nén NVDA xiy dung
bd sung mot s thu vién nho vé mo phong dinh tuyén mang khong ddy vao méi trudng
NS2. Cubi cing NVDA tién hanh xay dung cic module co s& cho mé hinh thuit toan
dinh tuyén chi dya vao thong tin vé vi tri dia 1y ctia cac b dinh tuyén nhu da trinh bay
¢ chuong hai.

Cubi cing phan Két luan s& tong két nhiing két qua, kién thic ma NVDA da
thu nhan duogc trong qua trinh nghién ctru 1am d6 an va néu ra hudng phat trién tiép
theo cta do an.
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