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MO PAU

Su phat trién cua cong nghé mang ngang hang (Peer to peer — P2P), va
cong nghé két ndi, lwu trit cua thiét bi khong diy di tao nén mot hudng
nghién ctru méi cho ung dung mang, d6 la cac ing dung mang khong day
ngang hang (wireless P2P). Mang khong day P2P cho phép cac nlit mang co
thé két ndi tryc tiép voi nhau bang cach st dung bo thu phat khong day
(wireless transceiver) ma khong can bat cr mot co sé ha tang c¢d dinh nao.
bay 1a mot dac tinh riéng biét cia mang khong day P2P so v6i cac mang
khong day truyén thong nhu cac mang chia 6 (cellular networks) va mang
WLAN, trong dé céc nit mang (vi du nhu céc thué bao dién thoai di dong)
giao tiép v6i nhau thong qua cac tram v tuyén co sd (base station) hodc cac

diém truy cap (access point).

Mang khong day P2P dugc mong doi 1a s€ tao nén cudc cidch mang
thong tin khong ddy trong mot vai nam téi bang cach két hop véi cac mo hinh
mang truyén théng nhu Internet, mang chia 6, truyén théng vé tinh. Theo do,
nhimg thiét bi cdm tay du ching loai (nhu dién thoai di dong, PDA, may tinh
xach tay, ...) va cac thiét bi cd dinh (base station, access point) c6 thé duogc

két nd1 voi nhau tao thanh mot mang két ndi toan cau khap moi noi.

Hién nay, v6i tinh linh dong trong trién khai, mang khong day P2P da
dugc ap dung trong mot sb linh vuc nhu chia sé dit liéu 4m thanh hinh anh,
ctru ho va khoi phuc sau tham hoa, gidm sat phat hién céc bat thuong trong

khu vuc quan su, thu thap thong tin moi truong sinh thai, v.v..

Tuy nhién, mé hinh mang khong day P2P gip phai mot s6 thach thic 16n
do la:

e Topology clia mang thuong xuyén thay dbi: Do cac niit mang 1a céc

thiét bi khong day nén chung co thé chuyén dong tu do, va c6 thé tham gia
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hay ro1 khoi mang mét cach tuy y. Vi vady, moi nliit mang can phai co6 co ché

xac dinh xem ban than no6 c6 thé két né1 voi1 nhirng nit mang nao.

e Nang lugng cua cac nut mang bi can ki¢t: Cac nut mang khong day
thuong hoat dong bang ngudn ning luong pin hodc acquy. Vi vdy, néu khong

duogc quan ly mot cach hi¢u qua thi nang lugng nay nhanh chong bi can kiét.

Nhan thirc duoc nhirng kho khan trén, c¢6 nhiéu huéng nghién ciu da
hinh thanh va thu hut nhiéu nhom nha khoa hoc trén thé giéi [7]. Tuy nhién,
cac nghién ctru nay chi tap trung vao viéc dua ra nhitng giao thirc quan ly
topology dé dap tmg cho timg muc dich tmg dung cu thé hoic trong timg rang

budc cu thé.

Xuit phat tir thuc trang do, voi muc dich h¢ théng hoa va dua ra nhitng
khuyén nghi vé viéc lya chon cic giao thirc quan 1y topology cho cac tng
dung khong diy mot cach phu hop, luan vin sé tién hanh phén tich, so sanh,
danh gia mot sb giao thirc quan 1y topology tiéu biéu, tir 46 dé xuit mot sb

tiéu chi dé lua chon céc giao thirc ndy cho cac tng dung khong day cu thé.

Ngoai phan gi6i thiéu va két luan. Luan van duoc chia thanh 4 chuong

chinh nhu sau

Chuwong 1 — Tong quan. Gi6i thiéu mot cach tong quan vé sy ra doi va
phat trién ciia mang khong day P2P, cac phuong phép tiép can bai toan quan
1y topology cho mang khong day P2P, vi tri ctia giao thurc quan 1y topology

trong tang giao thirc.

Chuwong 2 — Quin ly két ndi cia cic niit mang lan cin. Chuong nay
phan tich va danh gia mot s thuét toan quan 1y két ndi cia mot nit mang voi
cac nat mang lan can nd. Thong qua d6 luan van dé& xudt viéc ap dung timg

thuat toan theo tirng muc dich tmg dung va rang budc cu thé.
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Chuwong 3 — Quan 1y viéc bat tit cac nat mang. Chuong nay phan tich
va danh gid mot ) giao thuc bat tat cac nat mang nham tiét kiém nang luong
cho cac nat mang va dé xuét viéc ap dung cac giao thirc d6 theo nhitng muc

tiéu va rang budc cu thé.

Chwong 4 — Mot s6 vi du &ng dung. Chuong nay dua ra mot s kich
ban vé ung dung dé minh hoa cho viéc luya chon cac giao thirc quan 1y

topology da phan tich & chuong 2 va chuong 3.

Phan Két luan trinh bay téng hop céc két qua thuc hién ludn van va

phuong hudng nghién ctru ti€p theo vé cac ndi dung ctia luén van.

Mac du da co gang hét stic, va dugc cac thay c6 gido, gia dinh va ban be
tao moi di€u kién thuan lgi d€ hoc tap nghién clru, nhung luan van chac han
s€ khong tranh khdi c6 nhi€u sai sot. Rat mong dugc su dong gop v kién, nhan

x€t dé€ to1 co thé hoan thién duoc két qua 1am viéc cua minh.
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CHUONG 1 - TONG QUAN

1.1. Mang P2P
1.1.1. Mang P2P cé6 day

1.1.1.1. Gidi thiéu

Khai niém mang ngang hang (Peer-to-Peer — P2P) bat dau xuat hién tir
1999 va da thu hut sy quan tdm cua gigi cong ngh¢ thong tin trong nhirng
nim gan day. Pic biét viéc ap dung cac mo hinh P2P trong viéc xdy dung
nhiing tmg dung chia s¢ tap tin, dién thoai trén nén Internet da dat duoc

nhiéu thanh cong.

Su ra doi va phét trién cia P2P gan lién v6i phan mém tng dung
Napster [20]. Nam 1999, Shawn Fanning bat dau xdy dung phin mém mang
tén Napster. Sau d6 Napster dugc xay dung thanh cong va tré thanh cach chia
s¢ tdp tin chinh (mién phi) vao thoi diém doé, né di lam thay d6i cach
download file nhac va dung luogng ciing 16n hon nhiéu so véi cac chuwong trinh
chia sé tap tin trudc d6. Pic diém cia phian mém nay 1 tao ra mot moi truong
P2P trén mang Internet, nhd d6, ngudi dung c6 thé chia sé tap tin tir mdy tinh
clia minh véi tt ca moi ngudi trén thé gidi.

Sau Napster, cong nghé P2P phat trién mot cach nhanh chéng, rat nhiéu
cac hé théng khac nhu Gnutella [19], Bitorrent [5], ... da Xuat hién. Cac hé
thdng P2P nay ngoai viéc chia sé file con phat trién theo huéng chia sé kha

nang xu 1y cia cac nit mang ranh roi.

1.1.1.2. Dinh nghia
Mang P2P 13 mdt mang may tinh trong d6 hoat dong ctia mang chu yéu dua
vao kha nang tinh toan va bang thong ctia cdc mdy tham gia chir khong tap trung

vao mot s6 nho cac may chu trung tim nhu cic mang théng thuong [18].
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Mang P2P khong c6 khai niém mdy chu va may khach. Noi cach khéc,
tat ca cac may tham gia déu binh dang va duoc goi 1a peer. Mdi nut mang
dong vai tro dong thoi 1a may khach va may chu d6i véi cac may khéac trong

mang [18].

Hinh 1.1: M6 hinh mang P2P

1.1.1.3. Uu diém ciia mang P2P

Mot vu diém quan trong ctia mang P2P 13 tit ca cic may tham gia
mang déu dong gop tai nguyén (bao gdm: bang thong, kha nang luu trit, va
kha nang tinh toan). Do d6, khi cang c¢6 nhiéu méay tham gia mang thi kha
ning tong thé cua hé théng mang cang 16n. Nguoc lai, trong ciu tric client-
server thong thuong, néu sé luong may chi 13 ¢ dinh thi khi s6 luong may

khach ting 1én, kha ning chuyén dit liéu cho mdi mdy khach s& gidm xuong.

Tinh chit phan tin ciia mang P2P ciing gitp cho mang hoat dong tot
khi mot s6 may gip su cb. Ddi v6i cdu tric client-server thong thudng, chi

can may chi gip su cd thi ca hé thdng s& ngung tré.

Mang P2P c6 nhiéu img dung nhu chia sé tép tin, tit ca cac dang nhu
am thanh, hinh anh, dir liéu,... hodc dé truyén dir lidu thoi gian thuc nhu dién
thoai VoIP, P2P TV, P2P streaming. Do vdy, mang P2P van dang duogc

nghién ctru va phat trién manh mé.
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1.1.2. Mang P2P khéng day — Mang tuy bién khéng day

Trong nhitng ndm gan day, thé giéi da duoc ching kién sy phat trién
ngoan muc cua cac ung dung khong day. Pay 1a két qua tit yéu cua céc tién
bd cong nghé lién quan dén mang khong diy va kha ning tinh toan, luu trix
ctia cac thiét bi di dong. Toan bo hé thdng két néi di dong déu hudng dén mot
muc tiéu 13 gitip con ngudi co thé trao ddi va twong tac véi nhau & moi noi,
moi luc. Do viy mot thiét bi di dong dang dan dan trd thanh thiét bi két ndi
toan cau cho tat ca moi ngudi chir khong don thuan 1a mot cell phone hay

PDA thong thuong.

Véi su phat trién cia cong nghé luu trit, dung luong bd nhé dién thoai
di dong ngay cang dugc md rong. Néu nhu nam 2007, dién thoai ¢6 bd nhé 8
GB nhu Nokia N95 8 GB, iPhone, Sony Ericsson W960 la chuan luu trit cao
nhat, thi sang 2008, nhimng thiét bi dung lwong 16 GB bat dau ra doi nhu
iPhone 16 GB [2], HTC X7510 [9].Ngoai ra, cic cong nghé két ndi nhu
Bluetooth, WLAN IEEE802.11 b/g va Java game cling duoc tich hop vao cac

thé hé dién thoai di dong méi.

Nhiing tién bd cong nghé noi trén di gop phan tao ra mot kiéu két ndi
m&i gitta cac thiét bi di dong, d6 1a mang P2P khong day. Trong d6, mbi thiét
bi di dong c6 vai trd va chirc ning ngang nhau va duoc két ndi truc tiép véi
nhau théng qua cac chuan két ndi khong day nhu Bluetooth, IEEE802.11 ...
Nhu vay, vé ban chit mang P2P khong day 1a mot mang tiy bién khong day.
Khai niém vé mang tiy bién khong day duge mé ta nhu sau:

Mang khong diy tuy bién (Wireless ad-hoc network): 13 mot tap hop
gém nhiéu hon mot thiét bi/nat mang voi kha ning nbéi mang va giao tiép

khong day vdoi nhau ma khong can sy hd trg cua mét sy quan tri trung tam

Phung Minh Qudn - Ludn vin cao hoc



7

Giao thirc qudn ly topology trong mang khong diy ngang hang

nao. Mdi niit trong mot mang tity bién khong day hoat dong vira nhu mot may

chu (host) vira nhu mot thiét bi dinh tuyén.

Mang loai nay duoc goi 1a tuy bién (ad-hoc) vi mdi nut déu san sang
chuyén tiép dir liéu cho cac nut khac, va do do viéc quyét dinh xem nut nao sé€
thuc hién viéc chuyén tiép dir liéu dugc dua trén tinh trang két ndi cua
mang. Diéu ndy trdi nguoc v6i cac cong nghé mang cii hon, ma trong d6
nhiém vu chuyén tiép dit liéu duoc thuc hién boi mot sd nat chuyén biét,
thuong 1a c6 phan cting dic biét va dugc xép thanh cac loai nhu router,

switch, hub, firewall.

Hinh 1.2: Mang tuy bién khong day

Trong mang khong day tuy bién, tinh trang két ndi gitta cac nut mang
c6 thé thay ddi theo thoi gian tuy theo chuyén dong cua nat, sy xuat hién cua
nut méi va viée nut cii ro1 khéi mang. Do do, cac thiét bi hodc nit mang phai
c6 kha niang phat hién sy co6 mit cta cac thiét bi khac dé c6 thé giao tiép va
chia s¢ thong tin. Ngoai ra, nd con phai cé kha nang xac dinh cac loai dich vu

va thudc tinh tuong ung.
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Mot van dé bat cap xay ra 1a khi c6 nhiéu nut mang thi topology mang
tré nén qua phirc tap: C6 qua nhiéu két ndi gitta cac nat, dan dén kha ning
xung dot cao, c6 qua nhiéu lya chon dé routing din dén thuat toan routing kho
hoat dong hiéu qua, hao phi ning luong nit mang ... T d6, mot yéu cau dit
ra la gidm do phtrc tap cho topology mang, nghia la xac dinh 1 nat dugc phép
tao két ndi voi cac nit nao, va xac dinh co ché dé tiét kiém nang luong cho
nat mang. Pay chinh 1a muc dich cua bai todn quan ly topology cho mang

P2P khong day ma luan vin s& dé cip trong phan tiép theo.

a @:3,3#‘4 ‘
At =4
L

8\ | X
YOREN VS
Wy varThes]

(N

\J
AN ' F _
TN
1"; 1

-

Hinh 1.3: Muc dich giai quyét ciia bai toan quén 1y topology

cho mang tuy bién khong day
1.2. Bai toan quan ly topology cho mang khéng day P2P

1.2.1. Phat biéu bai toan

Bai todn quan 1y topology cho mang khong day P2P duoc phat biéu
nhu sau [15]: Quan 1y topology 13 mot cach thirc phdi hop quyét dinh cta cac
nit mang trong do tinh dén gi61 han truyén tin hi¢u ctia nit mang nham tao ra
mot mang véi nhing thudc tinh mong muén (nhu tinh két ndi) dong thoi giam

nang lugng ti€u thu ctia cac nut mang va/hodc tang hi¢u nang cia mang.
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1.2.2. Cac phwong phap tiép can bai toan quan ly topology cho mang
khéng day tuy bién
Hién nay, cac nghién ctru trén thé gidi vé bai toan quan 1y topology cho

mang khong day tiy bién tap trung theo 2 hudng tiép can sau:

1.2.2.1. Huéng tiép cin dwa trén Iy thuyét do thi
Theo diéu tra cia Rajaraman [16] vé bai toan quan 1y topology trong
mang khong day tuy bién, hudng tiép can dua trén 1y thuyét do thi cua bai

toan ¢ thé phat biéu nhu sau:

Goi tap cac nut trong mang tuy bién khong day 13 V, ta dinh nghia 1 db
thi c6 hudng G c6 tap dinh 1a tdp cac nit mang V, tap canh {(u,v)| u,v €V va
u c6 thé két ndi truc tiép dén nat v}. Can xac dinh mot do thi T 1a d6 thi con
ctia G sao cho T ¢6 thé dam bao duogc chire ning ciia mang. Nhu vay bai toan

quan ly dugc quy vé viéc xay dung dd thi T.

Trong nhiéu nam, rat nhiéu tac gia da sir dung phuwong phap tiép can phi
dd thi dé giai bai toan quan 1y topology trong mang tiiy bién va dwa ra nhiéu
cong trinh nghién ctru c6 gia tri nham t6i vu héa cac yéu té khac nhau cua

mang. [23][11][13] [14] [25].

Nhu vay, hudng tiép can nay thyc hién mo hinh hoa toan bd mang thanh
1 d6 thi va giai quyét yéu cau bang phuong phép toan hoc. Tuy nhién nhuoc
diém cua cach tiép can ndy 1a né doi hoi mdi nut mang phai ludn luu trir va
cap nhat thong tin vé toan bd mang, diéu nay 1a khong kha thi ddi véi mang

khong day tury bién c6 dién rong va cac nit mang di dong.

1.2.2.2. Huwéng tiép cin phi dé thi
Mot hudng tiép can khac cho bai toan quan 1y topology dugc dé xuét

trong thoi gian gan ddy 1a hudng tiép can phi d6 thi. Trong hudng tiép cén
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nay, cac mod hinh gidi tich va cac gioi han vé hi€u nang khong duoc tinh toan
trudc. Thay vao do, céac tac gia st dung nhitng méi trudong gia 1ap dé danh gia

hiéu nang dat dugc cua cac phuong phap dé xuat.

Nhitng van dé can giai quyét cta bai toan quan Iy topology cho mang

khong day P2P theo hudng tiép can phi d6 thi bao gdom:

e Quan ly két n6i cua mot nit mang vdi cac nat 1an can: Nghia 1a xac
dinh xem mo{t nut mang duogc phép tao lién két véi nat nao trong gidi han

truyén tin hiéu ctia nd

e Quan ly viéc bat tit cac nat mang: Nghia 1a thiét 1ap mot co ché bat
tat cho cac nut trong mang nham tiét kiém niang lugng cho niit mang ma van

dam bao dugc hi¢u ndng hoat dong ciia mang & mirc chap nhan dugc.

Huéng tiép can nay da khic phuc duoc nhuoc diém cua hudng tiép can
dua trén 1y thuyét do thi, nghia 14 n6 kha thi ddi v6i mang khong day ty bién
c¢6 dién rong va cac nut mang di dong. Vi vdy, nhimg chuong tiép theo cua
luan van s€ di sau phan tich, so sanh danh gid mot s6 thuat toan, giao thuc
theo hudng tiép can phi d6 thi dé giai quyét bai toan quan 1y topology, cu thé
1a giai quyét 2 van dé néu trén.

1.2.3. Vi tri cta giao thirc quan ly topology trong tang giao thirc cua
mang tay bién

Mot cau hoi dugce dat ra la: Giao thirc quan ly topology s€ dugc dat &
dau trong mo hinh phan tang giao thirc cia mang tiy bién? Trén thyc té, viéc
tich hop quan 1y topology vao ting giao thirc ctia mang tuy bién vin 1a mot
linh vuc nghién ctru mé va chua c6 cau tra 101 toi wu cudi cing. Tuy nhién da
sd cac nghién ciru gan day chip nhan dua giao thirc quan 1y topology vao giita
16p routing va 16p MAC cua mang khong day tuy bién (Hinh 1.4). Pay ciing

1a vi tri dugc &p dung trong toan b luin van nay.
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Routing layer

o

............... Topolﬂgy Cﬂntrﬂl |a1j|:er__

e

MAC layer

Hinh 1.4: Vi tri ciia giao thitc quén ly topology trong tang giao thirc
1.2.3.1. Quan hé giira lop qudn ly topology va lop routing

Lép routing chiu trach nhiém tim dudng giita nit ngudn va nuat dich
trong mang. Khi nat mang u can giri mot thong diép toi nit mang v, nd s& goi
dén giao thuc routing. Giao thirc nay s& kiém tra xem dudng di tir ntit u dén
nit v di dugc biét chua. Néu chua, nd bat dau thuc hién pha tim duong (route
discovery). Muc dich cua pha ndy 1a xac dinh dudng di tir nat u d&én nut v.
Néu khong tim thdy duong thi viéc két ndi giita 2 nit s& bi hiy bo hodc hoan
lai. Néu tim dugc, duong di gitta nut ngudn va nat dich s& duoc cap nhat vao
trong bang dudng di ctua nat ngudn va dudng di ndy xem nhu da biét. Ngoai
ra, 16p routing ciing chiu trach nhiém diéu khién cac nGt trung gian trén
duong di giita nat ngudn va nit dich dé chuyén tiép cac géi tin t6i dich.

Sy twong tac hai chiéu giita 16p routing va 16p quan 1y topology duoc
minh hoa trén hinh 1.5 [15]. Trong d6, 16p quan 1y topology sé tao ra va duy
tri tap cac nat lién k& ctia mot nut trong mang, va cd thé yéu cau 16p routing
thuc hién cap nhat lai duong di khi n6 phat hién rang danh sach nay bi thay
d6i. Nguoc lai, 16p routing c6 thé yéu cau 16p quan 1y topology cap nhat lai
danh sach cac nat mang lan can néu nhu né phét hién ra c6 qua nhiéu duong

di khong con két nbi duoc.
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C____ :anuting layer O

Trigger TC execution Trigger ronte updates

'{{___I___;:ip_nlugy contro Ial___[: b

Hinh 1.5: Quan h¢ giira 16)p routing va 16p quan ly topology

1.2.3.2. Quan hé giira lop quadn ly topology va lop MAC

Lép MAC (Medium Access Control) chiu trach nhiém diéu phdi truy
cap t6i kénh giao tiép khong day. MAC 1a 16p giao thirc rat quan trong trong
cac mang khong day tuy bién gitp, no téi thiéu hoa xung dot truy cap cla cac
nat mang tir d6 duy tri hiéu ning cho mang & muc chap nhan dugc. Dé mo ta
r0 hon su tuong tac gitra 16p MAC va 16p quan ly topology ta str dung giao
thirc MAC trong chuan IEEE 802.11 dé minh hoa.

Trong 802.11, viéc truy cap vao kénh khong day dugc diéu phdi thong
qua trao doi thong diép RTS/CTS. Khi niit u mubn giri mot gbi tin cho nit v,
trude hét no giri thong diép RTS (Request To Send) trong d6 chtra ID cua nat
u, ID ctia nat v, va kich thudc ctia goi tin can gui. Néu nit v nam trong gidi
han truyén tin hi€u cia nat u va khong co su ) gi xay ra, n6 s€ nhan duogc
RTS message, va trong trudong hop viée két ndi c6 thé thuc hién duoc, nit v
s& tra 101 lai bang thong diép CTS (Clear To Send). Néu nhan dugc thong diép
CTS, nat u s& bat dau giri goi tin va chd thong diép ACK (Acknowledgement)
tra 101 tir nat v dé bao rang viéc nhan goi tin da thanh cong. Pé han ché xung
dot, tit ca cac nat mang luu giltr mdt vector dé theo ddi céc qué trinh truyén
dit liéu dang dién ra (Network Allocation Vector - NAV). NAV duogc cap nhat
moi khi nat mang nhan dugc thong diép RTS, CTS hoic ACK.
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Chu y rang tit ca cac nit mang khac nam trong trong gidi han truyén
tin cta u, v cling s¢ nghe dugc mot phﬁn hodc toan bd qua trinh trao ddi cac
thong diép RTS/CTS/ACK giita u va v. Bang cach nghe nhu vay, mdi nat

mang s€ nhan biét dugc nit mang nao dang nam lan can véi minh.

Nhu vdy su twong tic hai chiéu giira 16p routing va 1ép quan ly
topology dugc minh hoa trén hinh 1.6 [15]. Trong dd, 16p quan 1y topology s€
thiét 1ap mic nang lugng cho cic nit mang (quy dinh co ché bat tit cho nut
mang). Nguoc lai 16p MAC sé& yéu cau 16p quan 1y topology cap nhat lai danh
sach lién ké cta nat mang khi nit mang phat hién ra nhitng ntit mang méi & vi
tri 1an can vo1 n6d (Viée phat hién cac nit mang maéi ¢ vi tri 1an can dugce thuc

hién nho co ché “nghe” nhu da mo ta & trén)

Set the power level Trigger TC execution

Y

=

- MAClayer

Hinh 1.6: Quan hé¢ giira 16p quan ly topology va l6p MAC
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CHUONG 2 - QUAN LY KET NOI CUA CAC NUT
MANG LAN CAN

2.1. Gidi thiéu

Trong mang khong day tuy bién, mdi nut mang c6 thé két ndi toi tat ca
cac nit mang khac ndm trong gii han truyén tin hiéu cua nd. Tuy nhién, vé6i
mot mang c6 mat do nut mang 16n thi c6 rat nhiéu nit mang nam trong giGi
han truyén tin hiéu cta mdi ndt va s& c¢6 qua nhiéu két ndi duoc tao thanh
(Hinh 2.1). Piéu nay dan dén viéc xay ra xung dot tai 16p MAC, 1am cho hoat
dong cua 16p giao thirc MAC tré nén qua phutc tap, dong thoi giao thirc

routing ciing hoat dong kho khin hon do ¢6 qua nhiéu dudng di dé lua chon.

Hinh 2.1: Mang khong day tiy bién mat d 16n

Dé giai quyét van dé néu trén, giao thirc quan 1y topology dua ra mot
co ché dé xac dinh xem mot niit mang duoc phép tao lién két v6i nhimng nut
mang ndo trong gi6i han truyén tin hiéu cta no.
2.2. Mé hinh héa hé théng

Xét mot ing dung chia sé file P2P hoat dong ¢ tang trén cing cua mot
mang khong day P2P v&i N nguoi dung (N nat). Goi ntiit mang thr i 1a «,, gidi
han truyén tin hiéu ctia nat », 13 R , khoang cach tir nut u, dén nat u,1a d,\ s

va tip tit ca cac nit 1a U
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U= |i=123,.,N|

Gia thiét rang c6 tong s6 M file trong mang
F={f|i=123..M}

Goi E, la mtc nang lugng con lai cia nat «,, va vector nhi phan v, dé

biéu dién céc file ma nat «, luu giir
{V.=6, [k=123.,v }i=123,.N;v<M

1 nutcé file f,

Trong d6 6, =
& s {0 niit khong cé file f,

Ta dua ra dinh nghia vé tap lién ké cua mot nit mang nhu sau: Tap
lién ké cua mot nat mang u, (Ky hiéu: Adj(u,)) 1a tap hop cac nit mang u,

thoa man:
e Nam trong gidi han truyén tin hi€u ciia nit mang u,

e Thoa man thuat todn lya chon cua giao thic quan 1y topology

Tinh chat bat d6i xtmg cua tap lién ké: Theo cach hiéu thong thudng
cua mang P2P thi khi nit mang u, va u, c6 quan h¢ vdi nhau thi ching s€ co
chtric ning twong duwong nhau trong mdi quan hé d6. Tuy nhién diéu nay
khong ding dbi véi tap lién ké. Vai trd cua cac nit trong tap lién ké 13 bat ddi
xung, nghia 14 néu cho u, € Adj(s) thi khong nhit thiét u_e 4dj(i), boi 1& quy
trinh xay dung tap lién ké cua tat ca cac nit 1a hoan toan doc 1ap nhau. Piéu
nay duoc minh hoa bang hinh vé& 2.2: Cac dudng tron dung dé biéu dién gisi
han truyén tin hiéu cta cac nut, mii tén dung dé biéu dién chiéu truyén dir

liéu dugc phép gitra cac nut.
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(a) A nam trong tap (b) B ndm trong tap (¢) A va B niam trong
lién ké ciia B nhung lién ké cia A nhung tap lién ké ctia nhau
B khong nam trong A khoéng nam trong

tap lién ké cua A tap lién ké cua B

Hinh 2.2: Tinh bat d6i xirng cia tap lién ké

2.3. Mét sé thuat todn

Céc giao thirc quan 1y topology duoc dé& xuat gan day da dua ra nhiéu
thuat toan dé xay dung tap lién ké cho niit mang theo nhitng tiéu chi lya chon
khac nhau.Trong pham vi ludn vin ndy, ta s& xem xét mot sd thuit toan tiéu

biéu dua trén nhitng ti€u chi co ban sau:

e Tinh cong bang giita cic nit mang: Trong mang tiy bién khong day,
cac nut mang luén phai dong gop vao viéc duy tri mang chung (déng vai tro
chuyén tiép dir liéu cho niit khac). Piéu niy lam tiéu hao ning luong cua nut
mang va lam cham tde do xur Iy ctia nut mang do. Vi vay ddi vai nhiing mang
tiy bién ma cic nat mang c6 tinh ca nhan cao, can phai c6 mot co ché dam
béo tinh cong bang giita cac nit mang trong viéc dong goép vao duy tri mang
chung. Thuit toan dya trén tinh cong bang dugc trinh bay trong phan 2.3.1 s&
gop phan giai quyét vn dé nay.

e Tinh hiéu qua cia viéc chia sé tap tin giita cac nit mang: Ung dung
chia sé tap tin 1a ing dung rat pho bién trong mang khong day tuy bién hién

nay. Néu mot nit mang chira nhi€u tap tin dugc ua thich thi s€ c6 rat nhiéu
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két ndi dén nut mang d6 dé download tap tin. Khi d6 d& xay ra trudng hop tic
nghén mang va nit mang d6 nhanh chong can kiét nang luong. Trong truong
hop nay, can ap dung mot co ché dé giam tai cho cac niit mang chira nhiéu tap
tin dugc wa thich. Thuat toan dua trén mirec do phé bién cua céc file duoc trinh
bay trong phan 2.3.2 gop phan giai quyét van dé nay.

e Tinh hiéu qua trong viéc st dung ndng lugng cia cac nut mang: Voi
nhitng mang tuy bién ma cac nat mang cdé muc chénh Iéch nang luong 16n,
cac niat mang c¢6 mirc nang lwong thap s& nhanh chong bi can kiét nang luong.
Pé kéo dai hoat dong cua cic nit mang nay, can c6 co ché giam tai cho
chung. Thuat toan dua trén muc nang lugng cua cac nat mang trong trinh bay
trong phan 2.3.3 s& dua ra co ché nay.

Pay 1a nhiing yéu td quan trong va co ban nhat ciia cac mang khong
day P2P thong dung hién nay.

2.3.1. Thuat toan dwa trén tinh c6ng bang

Muc dich cua thuét toan 1a dé cac nat mang co6 mtc d6 dong gdp vao
mang chung céng bang v4i nhau. Ta phan cac hoat dong cia mdi nat mang ra
thanh 2 loai nhu sau:

e Hoat dong dong goép vao mang chung: Bao gém céac cong viéc nhu
tré thanh nut ngudn (server node) chira file cho nut khac download, tré thanh
nat chuyén tiép (relay node) giita nit ngudn va nat yéu cau download file
(client node), hodc trao doi cac goi tin diéu khién voi cac nit khac dé duy tri
ha tang mang ...

e Hoat dong riéng: Bao gom viéc download file tir cac nat khac

Ta luong héa muc d6 dong gop nay bang metric sau

Ti

mcontr‘b = ;I:fle [4]
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Trong do Tp"ub,,cbiéu dién khoang thoi gian ma trong dé nut mang u,
dong gdp vao mang chung, va T' 13 tong thoi gian ma nit u, tham gia vao
mang P2P nhu mdt trong cac peer.

Khi d6, tap lién ké cia ntit u, dugc xac dinh nhu sau:

Ad](us) = {ui | du»\.—)u, < Ri Am b < ﬂ'l }

contr

Trong d6: 4, _,, : 1a khoang cach tur nit v, dén nut u,

R, : 12 giéi han truyén tin hiéu cua nut v,
A, 1a mot gia tri ngudng nao d6 dugc quy dinh
Vi thuat toan nay, nhirng nut da dong géop vao mang chung trong mét
thoi gian dai s& duoc loai khoi tap lien ké. Nhu vay ta ¢6 thé dung 7* va T,
dé giai quyét tinh yéu t6 “cong bang” di néu & trén.
Panh gia thuat toan

Pé danh gia hiéu ning thuit toan, cac tac gia di dua ra mo hinh gia 1ap

nhu sau
Bing 2.1 Céc tham s ciia mé hinh gi 1ap

Khu vuc gia 1ap 300m x 300m
Thoi gian gia 1ap 4000 giay
S6 lugng nut 50
S6 lugng file 30
Téc d6 trung binh cia 1 nit 0.83-1.11 m/s
Khoang thoi gian TB giita 2 1an download 100s
Ban kinh truyén ctia mdi nut 100 m
Téc d6 truyén ciia moi nit 0.6 Mbps
Khoang thoi gian cip nhat tip lién ké cua moi nat 300 s
A 0.250
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Ngoai ra, dé thuc hién danh gia, ta st dung cac dai luong sau: Ty 1¢

download file thanh cong va do tré:
Ty 1€ yéu cAu download file thuc hién thanh cong duoc dinh nghia nhu sau

S6 yéu cau download file thyc hién thanh cong

Tong s6 yéu cau download file

Pai luong nay dugc dung dé xac dinh xem liéu thuat toan ¢6 1am giam
kha ning download thanh cong cta cac nut khong, boi 18 tong s6 nut trong tap
lién ké bi giam di.

Do tré dugc dinh nghia 13 khoang thoi gian tir lic yéu cau download
file dugc phat ra dén luc file dugc download hoan toan vé nit yéu cau. Pai
luong nay duoc dung dé xac dinh liéu thudt toan c6 lam cham tién trinh

download file hay khong

Véi mo hinh gia lap trén, két qua danh gia hiéu ning thuat toan duogc
trinh bay trong bang 2.2 va 2.3:
Bang 2.2: T¥ 18 yéu ciu download file thanh cong khi ap dung thuit toan

dwa trén tinh cong bang

C6 dung thuat toan | Khong dung thuat toan

L&n nhat 0.78 0.75
Trung binh 0.70 0.63
Nho nhét 0.64 0.52
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Bing 2.3: D9 tré khi sir dung thuit toan dua trén tinh cong

(tinh theo giay)

Co dung thuat toan | Khong dung thuat toan

L&n nhét 101.82 122.50
Trung binh 100.20 110.65
Nho nhét 97.78 92.00

Ta thay rang khi str dung thudt toan thi thoi gian déng goép ctia mdi nat
bang cach hoat dong nhu mot server hoic mot nut chuyén tiép s& gan nhau
hon, va nho dé muc d6 dong gop ctia moi nit vao mang chung trd nén cong
bang hon. Pay 14 khia canh thir nhat vé tinh cong bang ma can dat t6i. Thir
hai, bang cach phan bd déu chirc ning 1am nat server va nit chuyén tiép giita
cdc nat trong mang, ta co thé han ché duoc tinh trang server ban (bussy-
server) hodc nit chuyén tiép ban (bussy-relay). Két qua 1a ty 1& yéu cau
download file dugc thyc hién thanh cong ting 1én, va do tré trong viéc truyén

file giam xudng (xem bang 2.2 va 2.3).

Thuét toan nay thich hop cho nhiing mang ma mdi nit mang c6 tinh ca
nhan cao va doi hoi sy cong bang gitta cac thanh vién tham gia mang.
2.3.2. Thuat toan dwa trén tinh phé bién cuta cac file

Thuat toan duoc thiét ké riéng cho cic mang chia sé file khong day
P2P. Trong d6 yéu to dugc xét dén 1a tinh pho bién cua file (hay mirc d6 ua
thich ctia nguoi dung ddi vai file) dugc luu gitlr tai cac nit mang. Trén thuc té,
néu nit mang u, luu gitr mot sé lwong 10n céc file ¢o tinh phd bién cao, thi s&

c6 rat nhi€u nat khac yéu cau file tor u,. Di€éu nay khong chi chiém bang
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thong cua u, ma con cua cac nut lién ké voi u,, boi 18 cac nut lién ké s& phai
thuong xuyén chuyén tiép goi tin. Hon thé nita, cac nut lién k& nay s& phai
hao phi nidng lugng 2 lan: mot 1an 13 nhéan file tir server-peer va mot lan
chuyén tiép dén client-peer. Trong khi d6 server-node chi tén niang luong 1

1an cho viéc gui file va client chi tén nang lugng 1 14n cho viéc nhén file.

Muc dich cta thuit toan 1a giam tai cho nhitng niit mang c6 nhiéu file
v6i mirc d6 phd bién cao va cac nat lién ké ciia nd dé tranh tic nghén va tranh
lam can kiét nang lugng cta cac nit mang do.

Gia dinh réng ching ta co thé dua ra thu hang r cho mot file f (r = 1,2,3
... ) dé biéu dién mirc d6 pho bién cua file ta sir dung dinh luat Zipf [24]. Dinh
luat nay duoc phat biéu nhu sau: “Néu mot sy kién e co thi hang 1a r thi xac

Ay o A 1A . n T Y SR SRR
suat xuat hién cua su kién e ti 1€ v61 — v6i1 s6 mii k xap xi bang 17
r

Nhu vay néu mét file co thir hang r thi xac suat file d6 duoc yéu cau

download 1a
K
prob(f) = o

Trong do, s6 mil k xép xi béng 1, K 12 mot hé sb ty 1€ nao d6 (H¢ )
ndy dugc tinh toan trong phan tiép theo). Piéu d6 nghia 1a xac suat d¢ mot
truy van tim kiém tng véi mot file ty 16 nghich véi gid tri thir hang cta no. Vi
du, file phé bién nhét (rank=1) s& 14 file c6 xac suit duoc yéu cau cao nhat vi

khi d6 mau s6 ctia phan sb trong biéu thirc trén 1 nho nhét.
Lay loga 2 vé biéu thirc trén ta duoc:

Log(prob(e)) = -k log(r) + log(K)
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Log (Frequency
of Ooourrence)

)

¥ Log (Rank)

Hinh 2.3: Su phu thudc ciia xac suat download file vao thir hang file

Nhu vay, mot nat s¢ hitu mot s6 lugng cang 16n cac file phé) bién thi
nat d6 cang c6 nhiéu kha ning tré thanh server-peer, va nit d6 sé can nhiéu
nang luong hon so vdi cac nat khac.

Goi  1a thir hang trung binh cua cac file ma nat », nam giir:

)
o

Trong d6 r'(f,) la thir hang cua file f,, J1a tong sb file ma nit », ndm giir.

Nhur vay ta c6 thé dinh nghia metric vé do phd bién file cho nit u, nhu sau:

Mg =5 14]

popu
i

Khi k=1, gié tri cua K c6 thé duoc tinh nhu sau. Gia dinh rﬁng co téng
s0 M file trong mang chia sé file P2P, ta co:

1

1
ok

m

M

SV prob(f,)=1=Y.

m=1

£k=1:>K=
m
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Nhu vy metric biéu dién d6 pho bién cua file duoc tinh bang cong thirc sau:

1
I/an/[—l’,nk
—n

v.

1

mP{’P“ -

Xéc xuat ndy duogc tinh toan dya trén tht hang trung binh cua cac file
duogc luu gitt boi nut «,, va ndé duge xem nhu thude do dé danh gia kha nang
mat truy van tim kiém file s& twong g véi niit u,

Khi do, tap 1ién ké cua nut u, dugc xac dinh nhu sau:

Adj(u)={u,|d, ., <RAm, <A, }

U —u; popu

Trong d6: 4, ,, : la khoang céach tur nit v, dén nut u,

R : 13 gi6i han truyén tin hiéu cta nat u,
A,: 1a mot gid tri ngudng nao d6 dugc quy dinh
Danh gia thuat toan

Véi mé hinh gia 14p dd néu trong bang 2.1, va gia tri 1,=0.016, két qua

danh gid hiéu ndng thuat toadn dugc trinh bay trong bang 2.4 va 2.5
Bang 2.4: Ty 1¢ yéu cau download file dwgc thuwe hién thanh cong khi

sir dung thuit toan duwa trén do pho bién

Co dung thuat toan | Khong dung thuit toan

L&n nhit 0.79 0.75
Trung binh 0.78 0.63
Nho nhét 0.76 0.52
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Bang 2.5: Pj tré khi sir dung thuit toin dwa trén do pho bién

Co dung thuat toan Khong dung thuat toan

L&n nhét 69.21 122.50
Trung binh 67.03 110.65
Nho nhat 66.81 92.00

Qua két qua thir nghiém ta thay viéc sir dung metric vé d6 pho bién lam
tang ty 1& yéu cau download file dugc thuc hién thanh cong va giam thoi gian
tré. Két qua nay c6 thé dugc giai thich nhu sau: Nhirng file c6 muc phd bién
cao hon s& duoc yéu cau nhiéu hon. Bang cach gidi han sb nut 1ién ké caa nit
luu gitt file c6 mic do phé bién cao, ta c¢6 thé tranh duoc tinh trang mot nut
ludn phai lam server cho rat nhiéu két ni ra ngoai. Nho d6 chtic nang server
s& duoc phan bd déu hon giira cac nat. Piéu nay 1am giam kha ning yéu cau
download file khong dugc thuc hién do server ban. Ty 1€ download file thanh

cong vi thé duoc ting 1én va thdi gian tré gidm xuong.

Thuat toan thich hop voi nhitng mang chia sé file am nhac, video clip, ...

ma c6 thong tin vé thir hang (hay d6 pho bién) cua cac file c6 thé xac dinh trudc.

2.3.3. Thuat toan dwa trén mirc nang lworng cua cac nut mang

Yéu to duoc xem xét trong thuat toan 1a mic nang luong con lai cia
cac nut mang. Nhu da néi ¢ trén, mot nat trung gian s€ ton nhiéu nang luong
hon so véi nut client va nit server. RO rang, khong nén dé mdt nat con rat it

nang luong trd thanh nut trung gian chuyén tiép.
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Ta c6 thé dua ra mdt ngudng ning luong dé tat ca cac nit co ning
lugng trén ngudng do s€ trd thanh nit trung gian con nhitng nat it ndng lugng
hon ngudng dé thi luén luén dugc phuc vu. Tuy nhién cach lam nhu vay
khong cong bﬁng. Vi vay, thuat toan dé xuit viéc st dung mdt metric quan h¢
gitra u, va u, . Vi dy, mgt nat u, ¢6 muc nang lugng cao hon u . Khi do ta
n61 u; thich hop dé tro thanh next-hop hon u,, va u; cling thich hop dé
chuyén tiép cac géi tin tir u,

Metric cua thuat toan dugc dinh nghia nhu sau:

E,
g = [4]

Trong d6 E, va E, 1a mac nang lugng con lai ciia nlt », va nut u,. Néu
metric nang luong cang 16n thi nit », cang cd nhiéu kha nang dugc chon la
next-hop cua u,.

Tap lién ké ctia nut », dugc xac dinh nhu sau:

Adj(u,) = {u; |d, ,, <RAm,, <2 }

ug—u;

Trong d6: 4, _,, : 1a khoang céach tur nit v, dén nut u,
R : 12 gidi han truyén tin hiéu cta nut u,
A, 1a mot gid tri ngudng nao d6 dugc quy dinh
Danh gia thuat toan
Véi mé hinh gia 14p dd néu trong bang 2.1, va gia tri 1,=1.500, két qua

danh gid hiéu ndng thuat toadn dugc trinh bay trong bang 2.6 va 2.7
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Bang 2.6: TY 18 yéu ciu download file dwoc thue hién thanh cong Kkhi sir

dung thuat toan dua trén mirc ning lwgng

C6 dung thuat toan Khong dung ASC
Lén nhat 0.85 0.75
Trung binh 0.80 0.63
Nhé nhat 0.77 0.52

Bing 2.7: D9 tré khi sir dung thuit toan dwa trén mirc ning lwgng

Cé6 dung ASC Khong dung ASC
L&n nhat 123.32 122.50
Trung binh 120.00 110.65
Nho nhat 117.56 92.00

Muc dich chinh khi dua ra metric ning luong 1a dé giam do léch vé
mirc nang luong gitta cac nut khac nhau, trong khi van duy tri duoc két ndi
trong mang. Phuong phap & day ciing 14 bién doi tap lién ké va topology cua
mang dé cac chirc ning 1am server va 1am nat chuyén tiép duoc phan bd déu
hon. P tré khi sir dung thuat toan ting 1én 1a do cac nut c6 nang luong yéu bi

han ché lam server va nuat chuyén tiép.

Thuét toan thich hop véi nhitng mang ¢6 mic nang lugng cia cac nut
chénh 1éch nhau 16n, va yéu cau cta ing dung doi hoi toi da hoa thoi gian duy
tri hoat dong ctia cic niit mang (trong d6 bao gdm ca nhitng nut c6 muirc ning

lwong thap).
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2.4. Van dé trién khai cdc thuat toén

Trong phan ndy, ta s& xem xét va danh gia phuong phap trién khai cac

thuat toan trén cho mang khong day tuy bién.

Trong cac thuit toan trén, dé xdy dung mot tip lién ké cho mdi nat
mang, cac nut can trao doi mot lugng thong tin nho dé tinh toan cac metric.
Luong thong tin nay co thé duoc két hop trong cac goi tin RTS/CTS, vi vy ta
khong can tao thém cac géi tin diéu khién khac. Phuong phap nay ciing duoc
str dung boi Mugqattash va Krunz trong giao thirc diéu khién nang luong phan
tan (distributed control protocol) [1]. Tap két ndi (Connectivity Set) trong
giao thirc cua ho ciing twong tu nhu tip lién k& cua cac thudt toan trén. Tuy
nhién tdp lién ké & day st dung nhiéu yéu td: tinh coéng bang, mic ning
lvong. Nhimg nghién ctru ciia Mugattash va Krunz cho thay viéc trao doi
thong tin gita cac peer dé thuc hién thuat toan khong gy nén hao phi ning
luong dang ké do lugng thong tin didu khién 13 rat nho. Dac biét trong tap lién
ké ddi véi cac tmg dung chia sé file, luong thong tin nay 1a rat bé so véi kich
thude cua cac file chia sé. Theo dé xuit cia Mugattash va Krunz, tan suét
trao doi ciia RTS/CTS khong du dé cap nhat két ndi, va cac goi tin HELLO c6

thé duoc dung dé trao d6i thong tin nham xay dung tap lién ké.

Mot van dé thuc té cling can duoc xem xét 1a do tin cay cua cac nut. Vi
du nhu, ta khong thé xac dinh duoc nhitng gia tri vé thoi gian, mic ning
luong ... ma mot nit cung cap 1a dung véi gia tri that. Nhu vay dé lay duoc
gia tri that cho cac metrics trén, cac thiét bi can phai bao gia tri ciia chung mot
cach ty dong chir khong phai bdo mot cach thu cong qua tac dong cua con
nguoi. Voi gia thiét rang mot ngudi ding binh thudng khong thé hack duoc
vao hé diéu hanh cua thiét bi thi nhiing gia tri ma thiét bi cung cap mot cach

tu dong duoc xem la gia tri that.
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Sau khi nhan dugc cac thong tin can thiét (Truiic> Tyvivares Ei - E -20)- M&i nit s&

private
xéc dinh metric cho cac nit dé cho dé co thé thyc hién két ndi, d6ng thoi cling bao
lai cho cac nut khac biét liéu minh c6 sdn sang tr¢ thanh next-hop cua cac nut do6
hay khong. Va cac niit can mot khoang thoi gian chuyén tiép trude khi cac t6i tin
RTS, CTS hoic HELLO duoc trao doi gilra cac nut dé tit ca cac nut biét duoc su
ton tai cua nhau va xac dinh xem nat no s& nam trong tap lién ké ctia minh.

Viéc danh gia tht hang cua 1 file » c6 thé dua trén cac thong ké khac
nhau (vi du thong ké trén Internet). Luan vin khong di siu vao phwong phap
dé xac dinh » va xem nhu » di biét. Thir hang nay co thé dugc thong ké tir
trude d6 dya trén viéc théng ké truyén file trong mang Internet.

Viéc tinh toan tap lién ké co d6 phirc tap tinh toan 13 ham tuyén tinh. Do
phirc tap tinh toan nay phu thudc vao tip cac nit dau vao. Cu thé 1a tong so nit
va ban kinh truyén dir li¢u cua céac nut. RO rang, thuat todn chi lién quan dén viéc
tim kiém cac nut thoa méan diéu kién cta metric tuong tng. Hién di c6 mot sb
thuat toan tuyén tinh dé giai bai toan nay [21]. S6 luong goi tin trao ddi can ting
1én dé phuc vu diéu khién ciing ty 1¢ vai s6 lugng nut. Gia thiét ring su xung dot
da duoc giai quyét & ting MAC cua mang. Do phiic tap tinh toan dé xdy dung
tap lién ké cho 1 nat 1a O(kN), 1a mot ham tuyén tinh, k 14 hé s6 phu thudc vao
ban kinh truyén ctia ntt va N 13 tong s6 nit ndm trong ban kinh truyén cua nit.

Tom lai, viéc trién khai cac thuat toan vao mang khong day tiy bién la
hoan toan kha thi.

2.5. Khuyén nghij vé viéc st dung céc thuét toan

Trong mang tiy bién khong ddy, cac nit mang ludn phai déng gop vao
viéc duy tri mang chung (dong vai tro server hodc nut chuyén tiép dir liéu cho
nat khac). Piéu ndy 1am tiéu hao ning lugng cia nit mang va lam cham tdc
do xu ly cta nit mang do. Vi vay, mdt ti€u chi rat quan trong dé lya chon

giao thurc quan 1y topology 1a tinh ¢4 nhan cua cac nut mang.
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Truong hop tinh c4 nhan cia mdi nut mang cao: Nghia 1a cac nit mang
c6 vai tro twong dwong nhau va ung dung can ton trong doi hoi vé tinh cong
bang gitta cac nit mang. Vi du nhu trong mot mang khong day tuy bién duoc
thiét 1ap tu phat & nhimg khu vuc céng cong nhu trén xe buyt, trong nha cho
tau hoa ... Khi d6 s& 1a vo 1y néu nhu mot vai niit mang lién tuc phai dong vai
trd lam server hodc 1am nut chuyén tiép va nhanh chéng bi can kiét ning
luong trong khi cac nat mang khac chi download file ma khong dong gop gi
vao viéc duy tri mang chung. Trong truong hgp nay, viéc st dung thuat toan
dua trén tinh cong bang hodc thuat toan dwa trén d6 phd bién (néu cé thé
thdng ké duoc d6 phd bién cua file chia sé trong mang) 1a hoan toan hop 1y.

Trudng hop tinh ca nhan cta cic nat mang thap: Nghia 1 cac nat mang
dugc quan 1y chung bdi mot ca nhan hay t6 chirc, hodc cing hop tac v6i nhau
dé thuc hién muc dich nao d6. Khi d6 dé gia ting thoi gian hoat dong va thoi
duy tri két ndi cia mang, nhiing niit mang mirc nang lugng cao hon can déng
g6p nhiéu hon vao viéc duy tri mang chung so véi nit mang c6 ning lugng
thip. Nhu vay, thuat toan dwa trén mic ning lugng 1a thich hop trong tinh
hubng nay.

Cac dé xuét vé viée st dung cac thuat toan xay dung tap lién ké dugc
tom tit trong bang 2.8 dudi day:

Bang 2.8: Pé xuit sir dung cac thuit toan xiy duwng tap lién ké

Tinh ca nhan | Thuat toan dva trén | Thuat toan dua Thuat toan dua
ciia nit mang tinh cong bang trén d6 pho bién | trén nang luong
Khong nén
Cao Nén st dung Nén st dung
su dung
. Khong nén
Thap Khong nén st dung Nén str dung
st dung
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CHUONG 3 - QUAN LY VIEC BAT TAT NUT MANG
3.1. Gidi thiéu

V6i su phat trién nhanh chdng ctia cic nén tang tinh toan di dong va thiét
bi khong day, cac mang khong day tuy bién ngay cang duoc quan tim nhiéu
hon nhu mot phuong thie truyén truyén sb liéu giira cac thiét bi ma khong
can quan tdm dén dia diém vat Iy cua chung. Tuy nhién céc thiét bi khong day
thuong hoat dong dwa trén nhimg ngudn dién di dong nhu pin, acquy, va viéc
quan 1y ngudn dién da tré thanh mot van dé ¢t yéu trong viée duy tri cac tng
dung cho mang khong day tuy bién. Theo cic quan sat va théng ké thuc té,
cac thiét bi khong phai lic nao ciing truyén nhan dir liéu, ma phan 16n thoi
gian ching & trang thai nghi (idle), & trang thai nay nat mang khong truyén
nhan tin hiéu nhung ludén sdn sang cho viéc truyén nhan d6. Két qua thi
nghiém cho thiy, khi ¢ trang thai nghi, cac thiét bi van tiéu ton kha nhiéu
nang lugng (Chi it hon mot chat so véi khi truyén nhan dir liéu). Nhu vay,
mot van dé 1on dit ra dé giam muec tiéu thu ning luong trong mang khong day
tiy bién 13 dua cac nut vao ché do ngi (sleep mode) trong thoi gian 16n nhat
c6 thé. Trong ché do nay, by phan vi mach thu phat séng radio dugc tat di va

nit mang tiéu thu ning lugng & murc thap nhat.

Hau hét cac thiét bi khong day hién nay, trong d6 bao gom ca céc
thiét bi bluetooth va card mang hd tro chuin giao thic IEEE 802.11, déu
6 thé hoat dong & cac ché d9 tiéu thu nang luong khéac nhau trong do cé
ché do ngu.

Nhu vay, bai toan dat ra la thiét 1ap mot co ché dé chuyén cac nit mang
vé trang thai ngt va chuyén chung tré lai trang thai hoat dong nham tiét kiém

nang lugng nhung van dam bao dugc két ndi cua mang.
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3.2. Phén loai

Tinh dén thoi diém hién tai, nhitng nghién ctru vé co ché bat tit cac nat
mang co thé chia thanh 3 loai: Co ché bt tit theo yéu cau, co ché bat tit déng

bd, va co ché bat tét khong déng bo.

Co ché bit tit theo yéu ciu (on-demand wakeup mechanism): Trong
co ché ndy, mot nut mang & trang thai hoat dong co6 thé “danh thic” mot nat
mang O trang thai ngu. Pé thuc hién dién nay, nut mang dang & trang thai hoat
dong gui dén nut mang dang & trang thai nga mot tin hiéu co tan sd dic biét.
Tuy nhién, hién tai chi c6 mot sd it cong nghé dap ung duoc viée truyén tin
hiéu c6 tan s dic biét nhu vay (VD: céng nghé RFID). Vi vdy, phuong phap
nay khong thich hop cho céc thiét bi di dong thong dung.

Co ché bat tat ddng bd (synchronous wakeup mechanism): Trong co
ché nay, tit ca cdc nut mang duoc chuyén vé trang thai ngi va duoc “danh
thire” mot cach dinh ky theo cung mét lich bat tit giébng nhau. Pay 1a co ché
dugc sir dung trong ché d6 Power Saving Mode (PSM) cua IEEE 802.11. Yéu
cau dat ra khi thuc hién co ché nay 14 phai dong bo hoa dong ho trén tat ca cac
nat mang. Do d6, co ché nay chi thich hop véi cac mang tinh single-hop, tai
d6 tat ca cac nat mang déu c6 thé nhan duoc tin hiéu cta nhau va cac nat
mang dimg yén. Con trong mang tiy bién multi-hop , viéc dong bo hoa dong
hd trén cic nut mang 1a khong thuoc hién dugc [10] do tinh phan tan va

chuyén dong cua cac nut mang.

Co ché bat tit khong ddng bd (asynchronous wakeup mechanism):
Trong co ché nay, cac nat mang khong can dong bo hoa tin hiéu dong ho vai
nhau. Thay vao do, moi nit mang tuan theo lich bat tat cua riéng no, nhung
van dam bao rang nhimg nit mang lan cin nhau co cic khoang thoi gian

“thirc” trung v6i nhau. Nhu vay, co ché bat tit khong dong bo dé trién khai va
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dugc xem la thich hop nhit di véi cac mang khong day tuy bién thong dung.
Do d6, phan tiép theo s& di sdu phan tich va danh gid mot sb giao thic tiéu

biéu dé thiét 1ap co ché bat tat khong dong bd.

3.3. Mét sé giao thirc bat tat khéng déng bé

Mot tiéu chi quan trong va c6 anh huong 16n dén tmg dung ctia mang
khong day tuy bién 1 tinh dtng yén hay chuyén dong cia cic niit mang. Dua
trén tiéu chi nay, nhiéu giao thuc bat tat nat mang da duoc dé xuat. Trong do,
mot sd giao thire chi phut hop véi trudng hop cac niit mang dimg yén, con mot
sd giao thirc c6 thé ap dung cho ca truong hop cac nut mang chuyén dong. Vi
vdy, trong phan 3.3.1, ta s& phan tich giao thic RAW 14 giao thirc tiéu biéu
cho trudng hop nut mang dung yén va phan 3.3.2, 3.3.3 s& phan tich giao thirc
AWP va CAW la nhiing giao thuc tiéu biéu cho truong hgp niut mang chuyén
dong (Trong d6 giao thirc CAW c¢6 xét thém yéu t6 thoi quen ciia ngudi ding

tai cac nit mang dé toi tru hoa hiéu ning cua mang).
3.3.1. Giao thirc RAW

3.3.1.1. Mo ta giao thirc
Giao thtc RAW [22] bao gém 2 thanh phan: Xac dinh tip cac nit

chuyén tiép va phdi hop bat tit cic niit mang

Trong cac giao thic tim duong thong thuong, duong di ngan nhat giira 2
nat duge tinh toan trudc va nit mang s& chi chuyén tiép géi tin dén nut tiép
theo trén duong di d6. Tuy nhién, ddi véi mang c6 mat do niut mang 16n thi
ngoai duong di ngin nhat thi gitra 2 nat mang s& ton tai rat nhiéu dudng di
khac c6 d6 dai gan véi duong di ngan nhit d6. Y tudng cua giao thirc RAW 1a
tan dung ca nhitng duong di gan voi duong di ngan nhat dé chuyén tiép cac

g6i tin dén nat dich ma khong 1am gia ting dang ké do tré so véi viéc chi
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dung duong di ngan nhat. Nho d6, co ché bat tit nat mang s& cho phép nit
mang chi hoat dong trong mot khoang thoi gian ¢ dinh duoc chon ngiu
nhién trong mot time frame, con ngoai khoang thoi gian nay thi nit mang &
trang thai ngu.

Xac dinh tip cac niit chuyén tiép:

RAW dura ra khai niém tip cac nat 1an cin va tip cac nat chuyén tiép nhu sau:

e Téap nit mang lan cn cua nit mang i 13 tp cic nit mang nam trong
gi4i han truyén tin hiéu cta nat i

e Tép cac nit chuyén tiép ciia niit mang i d6i v6i mot nat dich nao do6 1a
tap cac nit thudc 14n can cua nit i va c6 tiém nang chuyén tiép goi tin dén nit
dich. RAW dua ra 2 phuong phéap dé xac dinh tap chuyén tiép nhu sau:

Phurong phdp xdc dinh tdp chuyén tiép dua trén sé nit trén dwong di

gitka niit nguén va nit dich (Hop based Forwarding Candidate Set (h-FCS)):

D61 voi mdt nut ngudn s va nat dich d, mot nit k 1a 1an can ctia nat s s€

thudc h-FCS néu:
H(k,d) < H(s,d)+ A
Trong d6: H(i,j) 1a s6 nit ctia dudng di ngin nhét gitra nht i va nit j.
Khi A = 0thi dudng di ngan nhét gitra nit s va nat d di qua nat k

Khi A >2 thi tit c cac nlit 1an can clia s déu thuoc h-FCS, bai 18 voi bat
clr nat 1an cén k ndo cia nat s, ludn ton tai duong di s >k —>s.... > d vol )
nat trén duong di 1a H(s,d)+2.

Viéc xac dinh tap chuyén tiép theo phuong phap nay doi hoi mdi nat
mang phai biét trudc dudng di ngan nhét dén tat ca cac nat khac trong mang.

Ngoai ra, trong trudng hop A >0 phuong phap nay khong dam bao s& chuyén
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thanh cong goi tin dén nat dich. Bsi 18 dudng di toi nit dich cia 2 nat 1an can
c6 thé bang nhau.

Phurong phdp xdc dinh tdp chuyén tiép duwa trén khodng cach (Distance
based Forwarding Candidate Set (d-FCS)):

D61 voi moi nut ngudn s va nat dich d, mot nit k 1a 1an can cta nat s s€
thudc d-FCS néu

D(k,d) < D(s,d)—Th

Trong d6 D(i,j) 1a khoang cach dia 1y giita niit i va nat j. Nhu vay, néu
mot nat 1an can k gan nat dich hon so voi nat s mot khoang it nhat 1a Th thi k

s& thudc tap chuyén tiép.

Phuong phap nay dam bao rang s& khong xay ra vong lip trén duong di
tir nat ngudn dén nut dich, boéi vi mdi nit mang ludn chuyén tiép géi tin dén
nat mang gan nat dich hon so véi chinh né. Tuy nhién, nd ciing khong dam
béo s& chuyén tiép duoc goi tin dén dich, do c6 thé ton tai cac khoang tréng
giita cac niit. Tuy nhién trong mot mang c6 mat do 16n thi co thé gia thiét rang

cac khoang trong nay khong ton tai.
Phéi hop bit tit cic niit mang

Y tuéng ctia phuong phap 1a cho nit mang chuyén sang trang thai hoat
dong 1 lan trong mot time frame, sau do lai chuyén nit mang vé trang thai
ngu. Khoang thoi gian nat mang & trang thai hoat dong 1a cho trude. Cu thé,
ta xét time frame c6 d0 dai T va khoang thoi gian nit mang & trang thai hoat
dong 1a T,<T. Nhu vay, néu c6 m nut trong tip chuyén tiép cta nit S khi
chuyén goéi tin dén nat D thi xac suat dé it nhat 1 trong cac nit trén dang &

trang thai hoat dong khi S dang hoat dong dugc tinh theo cong thirc sau

p:l_(l_”ﬂj
T
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Hinh 3.1 dudi day biéu dién x4c suat trén véi cac gia tri T, khac nhau

1 =
2 e Sl
% -‘/‘ .f; ___.-"'*C
£ 08 { ¢ X
8 2 A
= o ’/ ¥
£ 08 f  x
B ‘X
= 04 X
E ,x — % —Ta=01
s, x — & —Ta=015
a5 — d—-Ta =02
% - ¥ - Ta=0.05
ﬂ_ D T T T T

] 5 10 15 20 25

Numiber of nodes in Forwarding Saot

Hinh 3.1: Xac suét dé ¢6 it nhat 1 niit trong tip chuyén tiép ciia nat

s & trang thai hoat dong khi nut s hoat dong

Céc tinh toan cho thay, ngay ca véi gia tri T, nho (15%) thi véi 10 nat
mang trong tap lan can, xac suét trén cling dat t&1 hon 82%. Nhu vay mac du
cac nit duoc bat 1én mot cach ngiu nhién trong thoi gian T, nhung xac suat

deé goi tin duoc chuyén téi nut dich van rat cao.

3.3.1.2. Trién khai giao thirc

Phat hién nat mang lan cian

Khi mét nit mang chuyén tir trang thai ngti sang trang thai hoat dong, nd
broacast mot message thong bao trong d6 chira id va thoi diém bat dau cua
phién hoat déng cua no. Pé trién khai giao thirc, mdi nit can luu gitt mot
danh sach cac nit mang 1an can, trong d6 mdi phan tir cia danh sach c6 céac

trrong thong tin sau.
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node id clock  schedule lifespan location

Hinh 3.2: Cac trwong thong tin can lwu trir vé nit mang lan cin

cua giao thuee AWP

Khi phat hién ra mdt nat lan cdn mdi, nat mang s€ tu thém mot phén t
vao danh sach trén.

Chuyén tiép cac géi tin

Khi nit mang i c6 mot géi tin can chuyén dén nat d, né lya chon nut k
trong danh sach cac nut 14n can ciia n6 sao cho nut k gan véi nat d nhat trong
sO tAt ca cac nat 1an can dang hoat dong cua 1, va phai gﬁn nut d hon so voi
ban than nat 1 mot khodng it nhét 1a Th. Gia tri ngudng Th dugc chon mot

cach thich hop.

3.3.1.3. Danh gia giao thirc

Pé danh gia hiéu nang giao thirc, cac tac gia da dua ra moi truong gia
1ap dé thir nghiém giao thirc RAW bao gdm 25 nit mang, gui dit liéu dén cho
nhau modt cach ngau nhién véi tbe do 2 packet/gidy va cir 5 gidy giri 1 lan.
Khu vuc gia 1ap 1a SRx5R, trong d6 R 1 ban kinh truyén tin hiéu ciia cac nut
mang. Mdi goi dir liéu c6 kich thuéc 64 byte bao gdm 12 bytes header, nghia
1a d6 dai cua thong bao va cac thong tin diéu khién nam trong 12 bytes nay.
Cac nut duoc trién khai voi mat d0 phan tan déng déu nhau. Viéc tiéu thu
ning luong khi chuyén tir ché d6 hoat dong sang ché do ngi va nguoc lai

dugc xem 1a khong dang ké.
Khi d6, hiéu nang cia RAW dugc danh gia dya trén cac metric sau:
e Miuc do tiéu thu nang lugng cua cac nit mang

e Ty I€ cac goi tin duogc gui thanh cong
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e Do tré cua cac goi tin (Thoi gian tir luc goi tin duoc phat ra tir nit
ngudn dén lic gbi tin t6i nat dich)

D6 thi hinh 3.3 biéu dién sy phu thudc cua ty 1& goi tin duoc giri thanh
cong véi ty 16 phan traim khoang thoi gian nit mang & trang thai hoat dong.
Ty 18 thip nhat trong khu vuc ¢6 mat d6 10 nit mang / R*R ludn 16n hon

95%. Do thi ciing cho thdy RAW c6 thé mé rong néu nhu giit nguyén mat do

nlt mang.
i

(.95 -
2
& I

/ — - — -

E— 0.96 - y % — d=10
= ¢ — & -d=15
(]

0.94 - —— =20

0-92 T T T T

& 10 1% 20 25 30

% Active Period Ta
Hinh 3.3: Sy phu thugc giira ty 1€ goi tin dwgc giri thanh cong véi
ty 18 phin trim thoi gian hoat dong ciia nit

Db thi hinh 3.4 biéu dién sy phu thudc cua do tré ctia goi tin vao ty 18
phan trim khoang thoi gian nat mang & trang thai hoat dong. Thoi gian hoat
dong cua nut cang dai thi do tré s& cang nho, va xac suat mot nut tim dugc nit

1an can phu hop dé chuyén tiép gdi tin s& cang 1on.
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0.5

& 0.4 - \ — = d=10
2 m — & - d=15
£ 0.3 -

g

e,

g 0.2

2

T

-

g 0.1

0 T T T T
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¥s Active Peried Ta
Hinh 3.4: Sw phu thudc giira dj tré ciia goéi tin v6i ty 1é phin trim
thoi gian hoat dong cua nut
D) thi hinh 3.5 biéu dién ning luong tiéu thy cta 1 nat mang theo thoi
gian, va hinh 3.6 biéu dién tong ning lugng tiéu thu ctia mang trong 300 gidy.

2000

——%Ta=10
1600 -

——<,Ta=15

——%Ta=20
1200 -

——%Ta=100

Energy in ¢onsumption {J)

25 100 200 300
Time t (secs)

Hinh 3.5: Nang lwgng tiéu thu ciia mang theo thoi gian
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Hinh 3.6: Tong ning lwong tiéu thu ciia mang trong 300 s

Két qua gia lap trén cho thay khi sir dung RAW mang tiéu thy ning
lugng it hon khoang 65% so v&i khi khong sir dung giao thir tiét kiém ning

luong nao.

Két qua trén ciing cho thay, su phu thudc cua ty 1& goi tin dugc giri thanh
cong, do tré g0b1 tin, mirc d§ tiéu thu nang lugng ciia niit mang véi khoang thoi
gian hoat dong cta nat mang. Néu khoang thoi gian nay cang 16n thi ty 1& gbi
tin dugc gii thanh cong ting 18n, do tré giam xudng nhung s& 1am ting mirc
tiéu thy nang lugng. Vi vay, viéc lya chon khoang thoi gian nay s€ tuy thudc
vao loai ing dung dugc trién khai trong mang sao cho do tré va ty 1& géi tin
dugc giri thanh cong ¢ mirc ma tng dung c6 thé chap nhan duoc.

Giao thic RAW khong d¢am bao s& chuyén tiép goi tin trong khoang thoi
gian hiru han. Vi vdy, RAW chi thich hgp v&i nhitng mang sensor trong dé

cac nit mang dimg yén
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3.3.2. Giao thirc AWP
3.3.2.1. Mo ta giao thirc

Trong giao thuue AWP [17], ta chia truc thoi gian ra thanh céac time
frame, moi time frame lai dugc chia thanh T time slot c6 d6 dai I va xay dung
mot ham bat tit cho cac nat mang (WSF - Wakeup Schedule Function) trong 1
time frame. WSF ctia mot nit mang v duogc biéu dién nhu sau:

£ =Y ax

Trong d6 a; = 0 hodc 1 Vi €[0,7 —1] (a; = 1 néu nat dugc bat trong slot
i); x 1a 1 place holder.

Trong [17], cac tac gia di ching minh thiét ké (7,3,1) (Hinh 3.1) 1a mot
trong nhimng thiét ké t6i wu. Thiét ké nay ung véi ham WSF Ia
f(x)=1+x+x’vdi T=7

Theo thiét ké nay, néu mdi nat dugc “danh thirc” va chuyén vao trang
thai hoat dong trong 3 time slot 1a x™, y*, z" thi chiing s& ¢6 it nhat 1 time slot
trung nhau. Trong d6 (x,y,z) 1a mot thanh phan trong tap dudi dy:

{(1,2;4); (2;355); (3:456); (4:557); (5;6;1); (65752); (7:1:3)§

[T [ O e

B [ [ BN s e

[ B [ [ [ e 7. 2)

B BN [ [ o oL
I Common active slots of two WSFs

0 — A

[ DO B [ Je osos

w
s
T

[ Active Slot (IDLE / TX / RX State)

I:I Sleeping Slot (Sleep State)

Hinh 3.7: Thiét ké (7:3:1) ciia lich bat tit
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3.3.2.2. Trién khai giao thirc
Giao thirc két nbi AWP bao gom 2 thii tyc sau:

e Phat hién nat mang lan can

e Theo doi va cap nhat lich bat tat ctia cac nat mang lan can va truyén
dir ligu.

Thu tuc phat hién nit mang lan can: Ta xét cac nit mang st dung
lich bat tat theo thiét ké (7:3:1) ¢ trén va dong hd ctia cac nit mang khong
duoc ddng bo hoa. Tai thoi diém dau ctia mdi active time slot, nit mang s&
giri mQt message thong bdo (beacon message) t61 cac nut lan can xung

quanh n6 (Hinh 3.2).

Beacon Meszage

Active State,__— ¥ Sleep State

T L0

1 —

T

Hinh 3.8: Ciu tric cia 1 time frame
Thiét ké (7,3,1) & trén dam bao rﬁng cac nut mang & lan can nhau chic
chin s& nhan duoc message thong bao cua nhau (Hinh 3.3)

u can haar v's beacon

|

T LI
i 1 1 |

T

+ can hear u's beacon

Hinh 3.9: Vi du minh hoa vé 2 niit 1an c4n luén nhin dwoc message

thong bao ciia nhau (Du dong hd bi 1éch nhau)
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D¢ trién khai giao thirc, mo6i nut can luu gitt mgt danh sach cac nut mang

lan can cua nd, moi phan tir cua danh sach bao gébm céc truong sau:

node id | clock | schedule | last_fresh | lifespan

Hinh 3.10: Cac trudng thong tin can luu trir vé mdt nit mang lan

can trong giao thirc AWP
Y nghia cta cac trudng thong tin duoc dé cap trong phan dudi.

Thii tuc theo d6i va caAp nhit lich bat tit ciia cac niit mang lan cin

va truyén dir liéu:

Néu nut mang u nhin dugc message thong bao cua nit mang v thi nd
biét rang nut v s& ¢ trang thai hoat dong trong mot khoang thoi gian 1 tiép
theo. Khi d6, néu nut mang u con dir li€u duoc buffered cho nut v thi n6 s€
tién hanh gui nhitng dir liéu d6 cho nit v.

Trong message thong bdo, ta dua thém truong time stamp trong do luu
gia tri dong hd, va lich bat tat hién thoi cua nit giri. Khi nhan duoc message
thong béo, nat mang s& cip nhat vao phan tir tvong tng trong danh sach cac
nat lan can ctia minh nhu sau: gia tri déng hd duge lwu vao truong clock, do

1éch nhau gitra 2 lich bat tat dugc luu vao truong schedule.

Khi mot nit mang chuyén tir trang thai ngii sang trang thai hoat dong, nd
s& kiém tra danh sach cac nut 1an can va gtri cac goi dir liéu con bi treo cho
cac nut dang hoat dong (Viéc xac dinh nat nao dang hoat dong dua trén tinh
toan truong clock va trudng schedule). Néu cac goi tin giri t6i mot nit 1an can

ma dang & trang thai ngii thi n6 duoc buffered lai dé gui lai trong 1an sau.

Do giao thitc AWP va giao thic CAW ¢6 nhiéu diém twong tu nhau, vi
vay ta s& danh gia chung ca 2 giao thic trong phan 3.3.3.3
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3.3.3. Giao thirc CAW

Trong giao thic CAW [3], ta xay dung cac “cong dong 40” giita cac
nit mang. Ta dinh nghia mot cong dong (comunity) 1a mot tap gdm 2 hodc
nhiéu nit mang c6 ciing mot thoi quen nao d6. Cac thanh vién trong mot cong
dong sé& tuan theo cing mot lich bat tit. Giao thirc ndy cho phép duy tri két
ndi giira cac peer c6 thoi quen twong tir nhau trong viée chia sé file. Hon nita,
giao thirc con gitp tiét kiém ning luong giita cac nt.
3.3.3.1. Mo td giao thirc

CAW duoc thiét ké cho mang chia sé file khong day. Khai niém “cong
dong” dugc dua ra dya trén mot thyc té 13 cac nat mang trao doi file véi nhau (nat
gui, nat nhan) thuong c6 chung moét sé thich vé file. Vi duy, trong mdt mang chia
sé file &m nhac, nit A yéu ciu mot bai hat X bicu dién bdi ca si Y bdi 18 casi Y 1a
than tuong ctia ngudi sir dung nit mang A. Ai s& 1a nguoi co file X? Thong
thuong nguoi dung s€ download va luu gitr mdt file nhac trong may cua minh khi
anh ta thich file nhac do. Nhu vay, mot nguoi dung cling yéu thich bai hat cua ca
s1Y s& c6 nhiéu kha ning co file X va c6 thé chia sé cho ngudi dung A. That viy
“cong dong” thudng dung dé chi hai hay nhiéu thyc thé c6 cing mét thoi quen
hay s¢ thich nao d6. Bay gio mot cau hoi dugc dat ra 14 1am thé nao dé nhan biét
va xay dung cac cong dong trong mot mang chia sé file khong day.

Mo hinh hé théng trong CAW tuong tu nhu trong ASC. Nhung & day,
ching ta gia thiét thém rang céc file trong mang 1a céc file 4am nhac (Pay la
mot trong céc loai file dugc chia sé nhiéu nhét trong cac mang P2P khong day
hién nay) va ta gia thiét cac file nay 13 nhimg bai hat duoc hat bai nhiing ca si
khac nhau. Xét mot sd file &m nhac duoc chia sé trong mot mang voi N nut
mang U ={u, |0<i< N}. Tap céc ca si la:

S={S,|0<k<Z}
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Trong d6 Z 1a mot s6 nguyén. Cac ky hiéu dugc moé ta trong bang 6.6.
Ta st dung d6 tuong tu (similarity measurement) trong linh vuc thu thap
thong tin (Information Retrieval) (IR) [6] dé xdy dung cac cong dong. IR
nghién ctru qua trinh luu trit, to chirc, ddnh chi muyc, va truy cap (thuong cho
mot sd luong 16n cac ddi twong). May tim kiém Google 1a mot vi du dién
hanh vé hé thong thu thap thong tin (Information Retrieval System). Trong IR,
6 rat nhiéu cac d6 do dugce dua ra dé xac dinh muc d6 tuong tu gitta cac déi
tuong. Trong CAW, ta str dung khai niém ctia mot sé cong nghé nay dé tinh
toan mirc d twong tu gilta cic nut mang va phan ching vao cac cong dong
khac nhau.

Ta xéac dinh d6 twong tu giita 2 nut mang bat ky u, va u ; dua trén sO
luong bai hat ma nguoi dung cta 2 nat mang nay s& hiru ddi voi cac ca si
khac nhau. Néu 2 nguoi dung déu co rat nhidu bai hat cia ca si A thi do twong
tir cia 2 niit mang sé& ting 1én. VA tat nhién ta s& giam trong s6 cua ca s X néu
ca sT do 1a rat ndi tiéng va gan nhu tat ca nguoi dung déu c6 bai hat cia ca si
nay. Nhu vay viéc 2 ngudi dung cung c6 bai hat cua ca si X s€ khong duogc
xem nhu mét yéu td quan trong anh huong dén do twong tu cua 2 nit mang.
Diéu nay ciing twong ty nhu mot khai niém truyén théng trong IR d6 1a cac
yéu t6 xuat hién thudng xuyén s& c6 d6 quan trong thip hon trong viéc so

sanh do twong ty gitta 2 d6i tuong.

Tom lai, ta dinh nghia do quan trong ¢, cta ca si s, dbi v6i ngudi
dung u, [3] 1a

q, =n;llog, N —log, n/*")+1]

Trong d6 n, 13 tong s6 bai hat cua ca s s, ma nguoi dung «, dang luu

gitt n;"" 1a sO nguoi dung cd luu gilr bai hat cua ca si s,. Gia thiét rang c6
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téng s6 K ca si trong h¢ théng duoc xét. Viéc lua chon sb K nay phai du lon
dé biéu dién dugc nhimg so thich cua nhitng nguoi ding khac nhau. Viée lya
chon s6 K ciing phu thudc vao viéc tinh toan ning lugng cia cac thiét bi di
dong. Gia tri K rat quan trong dé tir d6 ta xay dung mét vector K trong khong
gian K chiéu cho mdi nguoi dung. Vector nay duoc goi 1a vector so thich

(Preference vector) dé biéu dién s¢ thich cua nguoi dung.
Qprqf' = {qil b qiz EARAS] qik }

b6 twong tu (Similarity) SIM (i, ) gita 2 nguodi dung u, va u; trong

user

mang chia sé file khong day P2P dugc dinh nghia: [3]

ZK (9u-9 jk)
SIMmer (l’ ]) = K k:; K
i 2 2
ka1 9k +Zk:1qjk ~ L w9 e
Trong CAW nhitng ngudi dung thude cong ddng C néu do twong tu cla

ho 16n hon mot gia tri ngudng SIM ,

C=u,U{u, | SIM,,,, (i, j) > SIM,},1 < j< N

Gia thiét tap C duoc khoi tao bang nit ban dau «,

O day ta coi rang sau khi da tham gia vao mot cong dong thi nit mang
khong nén tham gia vao cong dong khac (Piéu nay s& dugc giai thich trong
phan tiép theo) va mdi thanh vién ctia cong dong c6 trach nhiém hd trg cho
cong dong ctia minh. Trong CAW, nhiing thanh vién trong cting médt cong
dong s& c6 cung mot lich bat tat. Ly do cua diéu nay 1a khi nhém nguoi ding
vao cac cong dong va gan cho cong dong 1 cung lich bat tit thi s& lam ting
kha nang thanh cong cua viéc trao doi file, tiét kiém nang lugng va ti thiéu
hoa nhiéu bang offset cac khoang thoi gian bat (active) clia cac cong dong

khac nhau.
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Thuat toan CAW st dung thiét ké (7,3,1) cho lich bat tit gidng nhu
thuat toan AWP. Dua vao thiét ké nay, ciing véi thu tuc xac dinh nat 1an can
trong nhu trong AWP, bat ¢t 2 nit 14n cén nao ciing s& phét hién ra nhau.
Trong CAW, cac thanh vién cung 1 cOng dong s€ sir dung cung 1 ham WSF
va s& duoc bat, tt cung mot luc voi nhau. Ta cling khong loai trir trudong hop
mot nat mang ding mudn download mot file & ngoai cong dong cia nit do.
biéu nay van ¢6 thé thyc hién duoc véi co ché (7,3,1) cia WSF nhu da trinh
bay & trén. Viéc sir dung lich bat tat nidy dam bao rang mot nat co thé phat
hién ra cac nat xung quanh noé cho du cac nat d6 st dung bat ctr lich bat tat
nao trong tap hop, boi 1& trong thoi gian 1 time frame 2 nut chic chin s& cing
active trong 1 time slot. Van dé duy nhat d6 1a ngudi dung & cac cong dong
khac nhau s& phat hién ra nhau véi d6 tré 16n hon néu ho khong dung chung 1
lich bat tit. Vi du, trong thiét ké (7,3,1), truong hop x4u nhat 1a khi 2 cong
d6ng tring nhau & time slot cudi cing trong time frame (Vi du nhu (6,7,2) va
(7,1,3) thi trong tit ca cac time frame, cac goi tin s& khéng duoc buffered cho
dén time slot cudi cung. Tuy nhién, mang van duoc két ndi, khong bi chia cit.

Noi tom lai CAW duoc sinh ra tir AWP va ta mé rong AWP bang cach
thém vao khai niém vé cong d@)ng. Pé x4c dinh d6 tuong tu gifra cadc nguoi
dung tir cac cong dong khac nhau trong mang va nhém va cong dong. Ta sir
dung cong nghé do mirc do twong ty truyén thong trong thu thap thong tin.
Muc dich ctia viéc nhém ngudi dung vao cac cong dong 1a cho phép nhitng
ngudi dung voi so thich gidng nhau s& dugc active cing nhau. Ly do 1a vi
nguoi dung thudng hay két ndi véi nhitng ngudi co cing sé thich véi minh
khi str dung dich vu chia s¢ file. Bang cach nhém ho vao cac cong dong ao ,
co hoi dé ho ldy duogc céac file mong mudn s& ting 1én. Piéu nay dong thoi
cling 1am giam d¢ tré. Khi mot nhém ngudi dung dang hoat dong thi nhitng
nhom khac khong quan tim dén hoat dong truyén file ctia nhom d6 co thé

chuyén sang trang thai ngi.
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3.3.3.2. Trién khai giao thirc

Budc dau tién caa CAW 1a thiét 1ap nén cac cong dong. Trong budc
ndy, mot nat mang trudc hét phai nghe ngdng trong mot khoang thoi gian xac
dinh, khoang thoi gian nay phu thuoc vao mat do cia cac nut, cac ung dung
chay ¢ ting trén ... Sau khi khoang thoi gian nay két thic thi nat mang sé
broadcast mot message théng bao (Néu nut mang khong nhin duoc mot
message thong bao nao trong sudt qua trinh nghe). Luc nay, nit mang d6 s&
dong vai tro nhu mot tac nhan dong bo hoa (synchronizer). Message nay chira
vector s& thich nhu da mo t4 ¢ trén va ham WSF ma n6 st dung. Nhitng nat
mang khac khi nhan dugc message nay sé cé thé x4c dinh dugc do tuong tu
ctia chinh n6 voi nut da giri message. Néu gia trj caa hé sb Jaccard 16n hon
mot gia tri ngudng nao do6 thi nat nhan message s& quyét dinh sir dung cung
mot WSF voi nut gui. Va nhu vay da tao thanh mot cong déng g6m co 2
thanh vién. Tiép tuc nhu vay, cac thanh vién moi cling lai broadcast
message thong bao cua minh dé cho cac nut khac so sanh vector sd thich
ciia ban than v6i néd. Trong trudng hop nguoc lai, néu nit nhan message
thay rang do twong tu nho hon gia tri ngudng, né sé& tiép tuc nghe dén khi
tim thay 1 cong déng phu hop dé tham gia. Néu n6 khong thé tham gia mot
cong ddng nao trong sudt qua trinh nghe thi né s& giri message thong bao
dé tao mot cong déng mo1 va moi cac thanh vién khéac tham gia. pé giam
bot su canh tranh, khoang thoi gian nghe cua cac nat duoc 1dy ngu nhién

trong khoang tir 0 dén Tannounce-

MJi niit mang chi tham gia vao mot nhom duy nhat. O day 1a ta gia
thiét rang s thich cia mot ngudi dung 13 mot yéu t6 s& khong thay doi qua
nhanh cho du sé luong file duoc luu gitr boi ngudi dung d6 ludn thay doi (S&
thich 1a mot dic tinh chi thay d6i cham, va c6 lién quan dén tinh di dong cua

nguodi dung).
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Mot ngudi ding c6 thé co sd thich twong tu v6i nhiéu ngudi dung lan
can. Nhung trong viéc thanh 14p cong dong, hé théng khong yéu cau ngudi
dung lua chon cong déng mot cach tha cong (Nhu dit cau hoi: ”Ca si nio
ma ban thich nhit”) ma thay vao d6 hé thong tinh toan hé sd tuong tu. 2
nguoi dung dugc xép vao cung mot cong déng néu cac file cua ho duoc
xem la tuong tu, vi du nhu gié tri cia hé sb Jaccard 1én hon mét ngudng cu
thé nao do.

Vé6i mdi cong ddng, message thong bao s& duoc giri lai mot cach dinh
ky sau r gidy. r 13 gi4 tri ngiu nhién nhé hon R (R d3 dugc dinh nghia truéc).
Diéu nay cho phép tit ca cac thanh vién cta cong dong dong gop vao viéc mo
rong cong dong d6 (Nho cac message nay, nhitng nit méi tham gia mang co
thé xac dinh dugc cong dong phi hop voi minh). Muc dich ther 2 1a dé thich
nghi véi tinh dong cta mang. Do tat ca cac nit déu chuyén dong, cac thanh
vién ban dau thudc vao cling mot cong dong va st dung cung mot WSF c¢6 thé
101 xa nhau trong qué trinh chuyén dong. Nhu vy sau khoang thoi gian r
gidy, khong chi cac nat méi co thé tim thay cong dong phi hop véi minh ma
ngay ca nhitng nut cii cling c6 thé kiém tra xem nd con nghe thay tin hiéu
WSF broadcasting & gan né khong. Néu khong, nit d6 can tham gia vao cac

cong dong khac.

Trén thuc té, mdi nut can tinh toan vector s& thich trude khi tham gia
mang. Thong thuong, nguot dung luén download nhac vao may nghe nhac
hodc PDA tor may PC. Tai thoi diém nay, giao thuc can thuc hién thém duy

nhét mot budce nita 1a tinh toan vector sé thich.
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Khi nhan dugc cac vector s¢ thich cua ngudi dung khéc, vié¢c tinh toan
cac muc do sé thich dugc thuc hién trén ting thiét bi di dong chi gidi han
trong phép cong va phép trir nén hoan toan cé thé thuc hién duge. Diém cudi
cung can cha y 13 khi mot file bat dau duogc truyén, cac nat s& bo qua lich bat

tat va s& & trang thai bat cho dén khi viéc truyén file két thic.
Vin dé phat hién nat mang lan cin

Khac véi giao the AWP, khi sit dung CAW nit mang khong str dung
cac message thong bao tai cac active time slot dé bao cho cac nut 1an cén no
biét vé trang thai hoat dong cua nd. Thay vao d6, khi thiét 1ap céc cong
dong thi cac nat mang trong ciing mot cong dong da c¢6 chung ham WSF va
duoc dong bod hoa véi nhau. Pé duy tri két ndi voi cac cong dong khac, mdi
nat mang s& ghi lai ham WSF cua cac nit l1an can né nhung khong nam
cung cong dong véi nd. Vi mdi cong dong, message thong bao s& dugc
gui lai cho tAt ca cac thanh vién mot cach dinh ky sau r time frame. biéu
nay cho phép cac nit méi tham gia vao mang co thé xac dinh dugc cong

ddng phu hop v6i minh.

3.3.3.3. Ddanh gia giao thurc

Do giao thic CAW va AWP c6 nhiéu dic diém chung nén trong phan

nay ta thuc hién danh gié chung ca 2 giao thuc
Gia lap
Céc diéu kién trong mo hinh thir nghiém ctia CAW va AWP 14 tuong tu

nhau, dugc mo ta trong bang sau
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Bang 3.1: Cac tham s6 chinh sir dung trong mé hinh gia 1ap AWP, CAW

Khu vyc gia lap 300m x 300m
Thoi gian gia 1ap 3000 giay
S6 luong nat 100
S6 lugng file 60
Téc d6 trung binh cia 1 nat 0.83-1.11 m/s
Mean inter-request arrival time 100s
Ban kinh truyén ctia mdi nut 100 m
Téc d6 truyén ciia mdi nut 1 Mbps
Khoang thoi gian cip nhat cong dong cua 300s
moi nut
Ngudng vé d6 gidng nhau SIM, (Dung cho 0.75
CAW)

Trong CAW, ta gia thiét réng céc thiét bi di dong dugc c6 4 ché do 1am
viéc: Truyén (Transmission), nhan (Receive), nhan rdi (Idle), ngu (Sleep).

Trong khi & md hinh thir nghiém ASC khong ¢ ché d6 ngu.

Ty 1¢ tiéu thu ning luong trong 4 ché d6 duoc thiét 1ap 1a 1: 0.6 : 0.5 :
0.08 nhu da chirng minh trong [12]. Viéc tiéu thu nang luong ctia mdt nut

duoc mo hinh hoa nhu sau:

P Tt + PryTrx + PioLETDLE T Pstcep Tsicep
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Trong d6 cac P dién ta viéc tiéu thu nang luong & cac ché d6 Transmit,
Receive, Idle va Sleep va T dién ta thoi gian twong tng ma cac thiét bi & timg
ché 6 d6. Thém vao d6, dé minh hoa mot cach rd rang sy hinh thanh cta cac
cong dong vai cac du ca si va thanh vién ciia nhitng cong dong khac nhau, sb
luong ngudi ding va sd luong file dugc trong mang ciing s& khac so véi trong
ASC. Co6 6 ca si khac nhau, 100 nguoi dung va 60 file dugc chia sé trong
mang. Gia tri ngudong cuia hé sb Jasscard duogc st dung dé so sanh mirc do
giong nhau ctia nguoi dung dé c6 thé quyét dinh tham gia vao mot cong dong

12 0.75. Bang 6.1 md ta cac tham s chinh:

C6 2 diém chuan dé déanh gia CAW. Thir nhat, khi sinh ra CAW tur
AWP, ta so sanh hi¢u nang cua CAW vé&i AWP. Thur hai, ta so sanh truong
hop khi CAW dugc dung va truong hop khi khong str dung giao thirc bat tat
nao. Trong tit ca cac gia lap nay, lich bat tit dugc s dung theo thiét ké

(7,3,1).

Do tinh ngiu nhién ciia mé hinh chuyén doéng va mé hinh yéu cau file
nhu di no6i & trén, két qua thir nghiém cho cac trudong hop 1a khong hoan toan
giong nhau. Vi vy, ta dua ra gia tri 16n nhat, gia tri nho nhat va gi tri trung

binh cta ty 1é yéu cau download file duoc thuc hién thanh cong, thoi gian tré.
Ning lwong sir dung cho viéc diéu khién

Su khéc biét co ban gitta CAW va AWP la vi¢c sir dung cac cong d@)ng.
Ta s& xem xét niang lugng hao phi dé thiét 1ap cong dong khi sir dung CAW
so voi AWP. Xét hinh 3.5, ta thiy ning luong trung binh can cho viéc thiét
lap cong dong nhu viéc broadcast cac goi tin thong bao chi chiém 1% tong
nang lugng trong qué trinh chia sé file. Piéu nay 1a do kich thudc cua nhiing
g6i tin ndy 1a rat nho so véi kich c& cua cac file dugc chia sé trong mang (C&

Megabyte). Ning luong can thiét cho viéc diéu khién s& 16n hon khi mang bt
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dau hoat dong do su khéi tao cua cac cong déng. Nhung chi sau mot khoang
thoi gian ngan, nang luong hao phi do diéu khién s& dao dong xung quanh
mot gia tri ¢6 dinh. Hinh duéi 1a mot d6 thi ring cua, boi 18 mot nat s& cap
nhat thong tin vé cong dong ctia né mot cach dinh ky. Tai mdi thoi diém cap
nhat nhu vay, cac gobi tién diéu khién s& dugc trao doi.

Percentage of Total Energy Expense on Control Overhead
T T T T
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[ [&1]
T

=11
T
1
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+
R S e S

|: 1 1 1 1 1
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Time / sec

Hinh 3.11: Ty 1¢ phén trim ciia ning lwong dung cho viéc diéu khién

trong giao thirc CAW
So sainh CAW va AWP

Nhu trong bang 3.2 va 3.3, CAW hoat dong t6t hon AWP do c6 ty 1é
yéu cau dugc thy hién thanh céng cao hon va thoi gian tré thap hon. Két qua
cho thay rang ty 1é yéu cau dugc thuc hién thanh cong trong CAW 16n hon
trong AWP khi ca hai cung thuc hién download cung mdt series cac file sau

3000 giay.
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Bang 3.2: TY 18 yéu ciu download file dwoc thue hién thanh cong ddi voi

CAW va AWP
CAW AWP

Lén nhét 0.99 0.88
Trung binh 0.98 0.85
Nho nhat 0.89 0.81

Bing 3.3: P§ tré ciia CAW va AWP

CAW AWP

L&n nhat 110.20 143.50
Trung binh 100.50 122.80
Nho nhat 98.72 100.86

3.4. Khuyén nghj vé viéc str dung cdc giao thirc

Nhu di phan tich trong phan 3.3, mdi giao thirc bat tit niit mang néu
trén déu gin lién vai tinh chuyén dong cua nat mang. Tinh chuyén dong cua
nit mang ciing 1a mot dic tinh co ban va quan trong nhat trong mang khong
day tuy bién. Vi vy, phan nay s& dua ra nhimng so sanh, danh gia va dé xuat
st dung cac thuat todn trén dua trén tinh chuyén dong cua cac nat mang. Két

qua dé xuat duoc dua trong bang sau:
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Bang 3.4: Pé xuit str dung cac thuit toan bt tit niit mang

Tinh chuyén dong RAW AWP CAW
cua nut mang
. Khong nén
C6 chuyén dong ) Nén st dung Nén st dung
st dung
Khong Khong nén Khong nén
. Nén sir dung
chuyén dong su dung st dung

Két qua dé xuat trén duoc giai thich nhu sau:

Truong hop nit mang c6 chuyén dong: Thuat toan RAW khong dam bao
2 nat mang 1an cAn nhau c6 thé két ndi voi nhau trong thoi gian 1 time frame,
trong khi thuat toan AWP va CAW luén dam bao diéu nay. Vi vay, viéc su
dung AWP hoic CAW (Néu c6 thé xdy dung cong ddng) trong truong hop
nay 1a hop 1y hon.

Trudng hop niut mang khong chuyén dong: Theo két qua phén tich phan
trén, giao thirc RAW c6 hi¢u nang cao hon so véi AWP khi nit mang khong
chuyén dong (dac bi¢t 1a khi mat d§ nat mang 16n). Vi viy, viéc st dung

RAW trong truong hop nay la hgp ly hon.

Phung Minh Qudn - Ludn vin cao hoc



55

Giao thirc qudn ly topology trong mang khong diy ngang hang

CHUONG 4 - MOT SO NG DUNG
4.1. Gidi thiéu
Chuong ndy cta luan vin dua ra vi du vé mot s6 dung duoc xay dung
trén mang khong ddy tiy bién. Thong qua viéc phén tich cac dic diém yéu

cau cta ung dung ludn vin s& dé xuat ap dung céac giao thirc quan 1y topology

thich hop cho ting tng dung.
4.2. U'ng dung trong khac phuc tham hoa

4.2.1. Yéu cau

Xét tinh hudng sau: Mot con dong dat khing khiép da tan pha thanh ph,
trong d6 c¢6 hau hét cac co s ha tang vién thong (nhu cac duong dién thoai,
tram v tuyén co s ...). Nhiéu d6i ctru ho ( nhu linh ciru hoa, canh sat, bac
s, cac tinh nguyén vién ...) dang nd luc dé ctru moi ngudi khoi con dong dat
va chira tri cho nhitng nguoi bi thuong. Dé hd trg tot hon cho doi ctru hg, cac
hoat dong ctru ho ctia ho phai dugc hop tic véi nhau. RO rang 1a 1 hoat dong
hop tac nhu thé chi c6 thé thuc hién khi cac nhan vién citu ho ¢ thé giao tiép,
thong tin v6i nhau, ca voi dong nghiép ciia minh ( vi du 1 canh sat v6i 1 canh
sat khac) va ca véi thanh vién ctia doi ctru hd khéc (vi du 1 linh ctru héa yéu
cau su tro gitp tir 1 bac si).

Véi nhitng cong nghé hién tai, nhiing nd luc cta doi ctru ho sé& rat khod
thanh cong khi nhiing co s¢ ha ting vién théng cd dinh bi tan ph4 niang né.
Tham chi nhiing thanh vién cta doi ciru h ndy duoc trang bi may vo tuyén
cam tay (walkie-talkie) hay cac thiét bi twong tu khac trong truong hop khong
thé truy cdp duogc véi céac diém ¢ dinh, chi nhiing két nbi gitra nhirng thanh

vién ctua do1 ctru hd ding gan nhau mai thyc hién duogc. Vi ly do nay, mdt
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trong nhitng wu tién trong viéc quan Iy va khong ché tham hoa ngay nay 1a cai
dat lai cac co s ha tﬁng vién thong nhanh nhét c6 thé, béng cach stra chira cac
thiét bi, két cAu hu hong hay trién khai cac thiét bi vién thong tam thoi (vi du
nhu vans dugc trang bi angten radio).
Dé khic phuc kho khin trén, can xay dung mot hé thong két ndi, lién lac

giita cac nhan vién ctru ho thoa man cac yéu ciu sau:

e Khong can co so ha tﬁng vién thong, ha téng dién

e Thoi gian trién khai nhanh

e Cac thiét bi co thé két ndi trong trang thai chuyén dong

e Pham vi két n6i rong (C6 thé toan thanh phd)

e Kétndi can duoc duy tri trong toan bo thoi gian ciru ho.

4.2.2. Giai phap

Trang bi cho nhan vién ctru ho nhiing thiét bi di dong chuyén dung c6 hd
trg két ndi khong ddy tiy bién. Khi tham hoa xay ra, cac nhan vién ctru ho ¢
thé thiét 1ap mot mang khong day tiy bién dé phuc vu cong tac ctiru hd. Vi cac

dic diém cua mang tiy bién, hé théng co thé dap tmg dugc nhimg yéu cau sau:

e Khong can co s& ha tﬁng vién thong, ha téng dién: Do cac thiét bi
két ni tryc tiép voi nhau bang séng radio va sir dung ngudn dién di dong nhu
pin, acquy nén khong can ha ting vién thong va ha tang dién

e Thoi gian trién khai nhanh: Mang tuy c6 thé duoc thiét 1ap mot
cach ty dong ngay khi céac thiét bi di dong duogc bat lén, vi vay thoi gian trién
khai mang nhanh chong.

e Cac thiét bi co thé két ndi trong trang thai chuyén dong: Co ché

hoat déng ctia mang tuy bién cho phép cac nat mang két ndi v6i nhau ngay
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trong luc di chuyén, cac nit mang cling c¢6 thé tham gia mang hoac rdi khoi

mang mot cach ty do.

e Pham vi két ndi rong: bang cach sir dung cac giao tiép khong day
phan tan gitta nhiéu diém truy cap khac nhau, cac d6i ctru hd & cach xa nhau
cling co thé lién lac v6i nhau, khi d6 thanh vién d6i ctru ho khac & khoang
giita s& hoat dong nhu cac tram chuyén tiép. Vi khu vuc xay ra tham hoa s&
tap trung nhiéu ddi ctru hd, nén cac lién lac trong pham vi thanh phé c6 thé

thuc hién duogc gitip cac nd luc ciru hd duge hop tac thanh cong.

Viéc dap tmg yéu cau cudi cung “Két ndi can duoc duy tri trong sudt
thoi gian ciru ho” phu thudc rat nhidu vao coéng nghé luu trir ciia cac ngudn
dién di dong nhu pin, acquy. Tuy nhién ta c6 thé sir dung cac giao thirc quan
1y topology dé goép phan tiét kiém ning luong cho cac ngudn dién nay. Viée
lra chon giao thitc quéan 1y topology phu hop s& gop phan 1am ting hiéu ning

str dung clia mang va ting thoi gian duy tri két ndi.
4.2.3. Lwa chon giao thirc quan ly topology

4.2.3.1. Quan Iy két ndi cac niit mang lan cin

M®bi nhém ctru hd s& duoc trang bi nhitng loai thiét bi di dong chuyén
dung khéc nhau phu hop véi cong viéc va chuyén mon cua tirng nhom. Vi du
nhu linh ctru hoa thi can phai di chuyén nhanh, lam nhiém vu tai cac dia hinh
phirc tap va nguy hiém. Vi vay, thiét bi di dong chuyén dung can phai duoc
thiét ké nhé gon, chéng duoc va dap, nhiét do cao. Nguoc lai, ddi véi cac bac
si thi phan 16n thoi gian 13 1am viéc trong xe ciru thwong nén co thé sir dung
cac thiét bi di dong chuyén dung c6 kich thudc 16n hon, ¢ thé luu trit thém

mot sO phan mém y hoc phuc vu cong viéc ctru ho.
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Nhu vay, muc nang lugng cua cac nut mang 1a chénh 1éch nhau. Mot )
nit mang c6 muc nang lugng cao, mot s6 khac lai ¢6 muc nang lugong th?ip.
Néu khong st dung giao thirc quan 1y topology thi nhitng nut c6 mirc ning
luong thip s& sém bi can ning lugng va mat két ndi véi cac nat khac. Mit
khac, ta ciing nhan thiy day 13 mang c6 tinh c nhan thip (Do cac nit mang
can hop tac chit ch& véi nhau dé thuc hién muc dich chung 14 ctru ho)

Dua vao nhitng phan tich trén, tham chiéu dén bang 2.8 va phan danh gia
clia ting thuat toan xay dung tap lién ké, ta nhan thay thuat toan xdy dung tap
lién ké dya trén muc ning luong ciia cac nat mang 1a phu hop nhat. Theo
thuat toan ndy, nhiing nat ¢4 mirc ning luong cao s& phai chiu tai nhiéu hon
trong viéc duy tri mang so voi cac nit c6 muc ning luong thap. Nhu vay, két
nbi ciia mang s& duoc duy tri 1au hon.
4.2.3.2. Quan ly viéc bat tit cac niit mang

Do dac thu cia cong viéc ciu hd, cac nut mang thuong xuyén & trang
thai chuyén dong. Tham chiéu t6i bang 2.8, ta nhin thiy giao thirc AWP 1a
phu hop véi ung dung nay. Giao thirc ndy dam bao rang 2 nit mang 1an can
nhau sé& trao doi thong tin dugc véi nhau trong khoang thoi gian 1 time frame.

Ta c6 thé tiép tuc cai tién hé théng bang cach 4p dung y tuong st dung
khai niém “cong déng” cua giao thirc CAW. Néu nhu gia thiét ring nhiing
thanh vién trong cung mot nhom ctru hd s& trao d6i thong tin v6i nhau nhidu
hon rat nhiéu so véi trao doi véi cac nhom khac. Nghia 1a mot thanh vién
trong doi linh ctru hoa s& trao ddi thong tin véi cac linh ctru hoa khac nhiéu
hon so véi viée trao ddi thong tin véi cac bac si hodc canh sat. Khi d6 ta co
thé coi mdi nhom ciru ho 13 mot cong dong va ap dung giao thire CAW dé bat
tit cac cong dong ndy. Diém khéac biét so voi thuit toan CAW 1a cic cong
dong ¢ day khong duogc thiét 1ap dya trén tht hang cua file chia sé ma duoc

duoc gan theo nhém curu ho.
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4.3. Ung dung trong giam sét va theo d6i

4.3.1. Yéu cau

Xét tinh hudng sau: Mot khu rimg nguyén sinh rong hang trim hecta can
duogc giam sat va theo doi vé stic gi6, nhiét do, ap suét, d6 Am ... cla tung khu

vuc va canh bao khi co cc bat thudng xay ra (nhu chay rimg ...).

4.3.2. Giai phap

Ta st dung cac sensor théng minh duoc gan véi acquy c6 kha ning két
nbi khong day tiy bién va dit tai nhitng khu vuc khac nhau trong rimg. Céc
sensor sé thu thap dir liéu nhu nhiét do, 4p suat, do 4m ... va phan tich dé phat
hién nhirng hién tugng bat thuong. Mdi sensor déu biét vi tri dia 1y ctua chinh
n6 (xac dinh bang kinh d6, vi d6). Diéu nay co thé thuc hién bang cach tich
hop thém bo nhan tin hiéu GPS vao cac sensor hodc mdi khi trién khai mot

sensor ngudi dung thiét 1ap cac gia tri nay.

Dinh ky, cac sensor s trao doi dir lidu voi nhitng nut 1an can cua no
nham xac dinh nhimg hién tuong bit thudng ¢ thé xay ra. Dir liéu nay duoc
két hop va gui lan truyén trong mang va nguoi ding c6 thé thu nhan dugc tir
mot vi tri ndo d6 & ven rimg. Trong trudong hop phat hién nhitng d4u hiéu bat
thuong (Vi du trong truong hop xdy ra chay, nhiét do do dugc cua 1 sensor
cao hon nhiéu so v&i cac sensor 1an can hodc vuot qua mot ngudng cho phép)
thi mdt thu tuc dac biét dugc thuc hién. Sensor phat hién ra dau hiéu bat
thudng s& két ndi voi nhitng nit 1an can nod dé kiém tra xem cac dau hiéu
tuong tu cd xay ra ¢ cac nat do khong. Sau do sensor s€ xac dinh vi tri dia ly
ctia khu vuc xdy ra bat thuong va giri 1 message bao dong trong d6 chira toa
do cua diém xay ra bat thuong td1 cac nut 1an can, trong dé danh diu muc do
wu tién cao. Message nay duoc lan truyén trong mang va nhanh chong t6i

duoc thiét bi thu nhan thong tin clia nguoi quan 1y & ven ring.
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Hinh 4.1: Qua trinh giri message bao dong trong mang sensor khi
phat hién dau hiéu bat thuong
Nhu vay mang canh béo nay can dat cac yéu cau sau:
e Khong can ha tﬁng vién thong, ha téng dién
e Pham vi két nbi rong
e Két ndi mang can duogc duy tri trong thoi gian dai

Vi dac tinh cua mét mang khong day tuy bién, mang sensor néu trén cé
thé dap tmg dugc yéu cau vé viée khong c6 ha tang vién théng va pham vi két
nbi rong. Bé dap tng yéu cau vé duy tri két ndi trong thoi gian dai thi ngoai
viéc st dung loai acquy c6 dung luong 16n cho cac sensor ta con phai lua

chon mdt giao thirc quan 1y topology thich hop.
4.3.3. Lwa chon giao thirc quan ly topology

4.3.3.1. Quan ly két noi cia mot nit mang véi cac nut 1an can
bac diém cua mang sensor néu trén la khong co6 tinh ca nhan (do céc nut

mang dugc quan 1y chung), va thoi gian duy tri hoat dong va két ndi cia cac
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nat mang cang dai cang tot. Tham chiéu bang 2.8, ta nhan thay thuat toan xay
dung tap lién ké dya trén muc ning luong cta nit mang 1a pht hop nhét.
Theo thuat toan nay, nhitng nat c6 muc ning lugng cao s& phai chiu tai nhiéu
hon trong viéc duy tri mang so v&i cac nat c6 mirc nang luong thap. Nhu vay,
két ndi cua mang s& duoc duy tri 1au hon.
4.3.3.2. Quan ly viéc bat tit cac nit mang
Vi tri cac nat trong mang sensor noi trén duge ¢d dinh, mat do nit mang
twrong ddi 16n. Tham chiéu bang 3.4, ta nhan thay, giao thic RAW 13 phu hop
nhét dé bat tit cac nut mang. Trong giao thic nay, mdt s6 nut mang duogc tat
di ma khong bi anh hudng toi viée truyén dir liéu cua nhitng nat mang khac.
Céc nit mang co thé tiét kiém tGi 65% nang lugng tiéu thy, trong khi van dam
bao ty I¢ cac goi tin dugce guri thanh cong trén 95%.
4.4. Ung dung trong chia sé file tai cac khu vwrc d6ng ngwoi
4.4.1. Yéu cau
Xét tinh hudng sau: Mot mang khong day tuy bién duoc thiét 1ap tu phat
tai khu vuc dong nguoi nhu trong mot toa tau, trén mot xe buyt, hoac trong
mot toa nha. Nguoi dung tai cac nat mang mudn chia sé nhau cac file am
nhac, video clip ...
Nhu vy, mang tiy bién trén c6 nhitng dic diém sau:
e Mang tinh ca nhan cao
e Pham vi két n6i nho
e Céc niit mang c6 dich chuyén
4.4.2. Giai phap
Nhiing thiét bi tham gia vao mang can phai h tro két ni P2P dé co thé

phat hién va két noi véi céc thiét bi 1an can.
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4.4.3. Lwa chon giao thirc quan ly topology

4.4.3.1. Quan Iy két noi cia mt niit mang véi cac niit 1an cin

Dic diém cua mang néu trén 1a cac nit mang cod tinh ca nhan cao, moi
nguoi dung déu mong mudn bao vé quyén loi ctia minh. Tham chiéu bang 2.8
ta nhan thy thuit toan dya trén tinh cong bang 1a phu hop nhat. Thuét toan
nay sé& gitp diéu tiét sao cho muc do dong gbp ciia cac nut mang vao viée duy
tri mang chung 13 céng bang nhau. Nho d6, tranh dugc sy tranh cdi giira
nhitng ngudi sir dung khi mot s6 ngui it sir dung tai nguyén ctia mang nhung

thiét bi di dong cua ho lai nhanh chong bi can kiét nang lugng.

4.4.3.2. Quan ly viéc bat tit cac nut mang

Trong ung dung ndy, cic nit mang thuong xuyén dich chuyén. Tham
chiéu bang 3.4, ta nhan thay giao thirxc AWP 1a phu hop véi tmg dung nay.
Giao thirc nay dam bao rang 2 nat mang lan cin nhau sé& trao doi thong tin
duogc voi nhau trong khoang thoi gian 1 time frame. Nho d6, mang luén dam
bao két ndi.

Trong truong hop c6 thé théng ké dugc mirc do phd bién cua cac file
dugc chia sé trong mang thi ta co thé sir dung giao thirx CAW dé ting hiéu

nang cua viéc trao doi file.
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KET LUAN

Két qua dat dwgc ciia luin vin

Thong qua viéc tim hiéu bai toan quan 1y topology cho mang khong day
P2P luan vin di phan tich, danh gia, so sanh mot sd giao thirc quan ly
topology tiéu biéu va dé xuat viéc ung dung cac giao thirc d6 cho cic muc

tiéu va rang budc cu thé.

Luan van cling dua ra mdt s6 vi du minh hoa cho viéc lya chon céc giao
thirc quan 1y topology mét cach phut hop cho mot sb tmg dung v6i nhing rang

budc khac nhau.
Phuwong huéng nghién ciru tiép theo

Linh vyc quan ly topology cho mang khong day P2P mang tinh thoi su
va ngay cang dugc quan tim nghién cru nhiéu hon. Tuy nhién, mot van dé
quan trong chua dugc quan tdm ding muc, do 1a su tuong tac gitra giao thurc
quan 1y topology véi cac ting giao thirc khac trong mang khong day, cu thé 1a
tang giao thirc MAC va routing. Vi vy, hudng nghién ctru tiép theo ciia luan
vin 13 nghién ctru, dé xuat nhitng phuong thire tich hop céc giao thirc quan Iy
topology noi trén vao tang giao thirc cia mang khong day sao cho dat hiéu

qua cao nhat.
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