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A WCETT: Giao thire cadi thién hiéu nang mang
di djng tuy bién 5G dua trén tac tir di dong

A WCETT: A High-Performance Routing Protocol based on Mobile
Agent for Mobile ad hoc Networks in 5G

Abstract: This paper presents a modification of a
well-known routing protocol, namely Ad hoc On-
Demand Distance Vector, as a solution to improve the
performance of mobile ad hoc networks in 5G. We
adapted the mobile agent technology and a novel
metric for routing in those networks. The metric is a
function of the loss rate, the bandwidth and the end-
to-end delay of the link. In deed, we established a new
tunable parameter to obtain a tradeoff between
throughput and delay when computing the new metric.
As a result, any routing protocol using this metric can
always choose a high-throughput and low-delay path
between a source and a destination. Hence, the
achievable performance of the mobile ad hoc
networks in 5G has been improved remarkably with
our modified routing protocol.
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I. GIOI THIEU

Mang di dong, ra doi tir nhitng nam 1970, ludn
duoc xem 1a mot cong cu giao tiép rat thudn tién. Thé
hé tiép theo (5G - 5th Generation Mobile Networks)
cia mang di dong dang dugc dinh hinh va dugc ky
vong s& trd thanh cong nghé giao tiép chi dao cua
Internet trong twong lai. V4i 5G, kién truc va thanh
phan ciia mang di dong s& ¢ sy thay doi can ban. O
day, kién trac mang coi thiét bi 1a trong tim sé& thay
thé kién trac mang dua trén cac tram co so nhim nang
cao kha ning phan phdi goi tin. Cac thiét bj di dong
ciing phai duoc trang bi t6t hon dé thich nghi véi vai
tro méi — 1a thanh phan trung tim ctia mang, dong thoi
can théng minh hon dé hd tro cac cong nghé truyén
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thong hiéu qua, chang han nhu giao tiép may-may, két
nbi thiét bi-thiét bi va truyén thong da diém [1]. Theo
[2], khac voi cac thé hé trude ddy, 5G s& 1a hé thong
cong nghé hop nhét, dinh huéng manh mé dén kha
nang tang tdc do truyén di liéu, giam do tré, tiét kiém
ning luong va chi phi. Bén canh do, t6 chic mang
cling phai dat &én mic do linh hoat va théng minh
chua timg 6. Trong s6 nhiing kiéu mang di dong phd
bién hién nay thi mang di dong tiy bién (Mobile Ad
hoc Network - MANET) c¢6 nhiéu dic trung vé kién
trac/td chirc va hoat dong gan v6i mang di dong 5G
[3] (xem Hinh 1). Nghién ctru trong linh vyc cong
nghé ludn c6 tinh ké thira va phat trién, mot s két qua
nghién ciru vé mang MANET c6 thé duoc mé rong
cho mang di dong 5G [4].

Thiét bi
didong
...... X Mang
g DOTB /. N
0

Thiétbi .~ . |
didong —

Hinh 1. Kién trdc mang MANET.

Trong bai b4o nay, ching t6i nghién cuu giao thirc
dinh tuyén cai thién hiéu ning mang MANET gén véi
bdi canh 5G. Luu ¥ rang hiéu ning cua cic mang
MANET néi chung kha thip [5]. Do d6, nghién ctru
cai thién hiéu nang mang MANET ludn la hudng
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nghién ctru thoi sy, cép thiét. Hiéu nang cua mot mang
MANET phu thudc vao quy md, md hinh truyén théng
va mdi trudng giao tiép vo tuyén ctia mang do [5]. R®
rang bbi canh 5G véi song siéu cao tan bang cuc rong
va hé thong anten day dic [2] s& cho phép mang
MANET cai thién théng heong Va dé tré truyén tin.
Tuy nhién, mat do tram co s& va mat do thiét bi rat cao
trong 5G [2] ciing dat ra thach thirc khong nho d6i véi
kha ning phéan phéi géi tin cia mang MANET. Ly do
1a vi xung dot mdi truong va tic nghén mang ¢ xu
hudng tang cao, ty 1€ v&i mat do. Can nhin manh rﬁng
thong luong, d6 tré truyén tin va kha ning phéan phdi
g0i tin n6éi dén & trén 14 cac tiéu chi dic trung phan
anh hiéu nang cua mang [6].

Trong mot mang MANET, vi cac mit mang phai
hop tic v6i nhau dé truyén géi tin, giao thirc dinh
tuyén c6 vai tro dic biét quan trong trong viéc cai
thién hiéu ning mang tai 16p 3 cia mé hinh OSI [6]. O
phan tiép theo, chlng toi thiét 14p mot giao thic dinh
tuyén moi, goi 14 A_WCETT (Advance Weighted
Cumulative Expected Transmission Time), trén co s&
mé rong cic giao thirc dinh tuyén da biét danh cho
mang MANET. Y tudéng chinh cua chung toi 1a dwa
trén tac tir di dong dé do tim thong tin dinh tuyén tin
cdy. Trudc hét, chlng toi khao sat cac giao thirc dinh
tuyén hién c6 dé xac dinh nhitng giao thirc dinh tuyén
phul hop nhat voi dic diém ciia mang MANET. Sau
do, cai tién, mo rong va thir nghiém ching voi nhiing
ky thuat truyén thong méi nham cai thién hiéu ning
mang.

II. PHAN TiCH HOAT PONG PINH TUYEN
TRONG MANG MANET

Trong mang MANET, hai giao thuc dinh tuyén tiéu
biéu da dugc IETF (The Internet Engineering Task
Force) chuan héa 1a AODV (Ad hoc On-Demand
Distance Vector) [8] va DSR (Dynamic Source
Routing) [9]. Pay la cac giao thic dinh tuyén theo yéu
cau, hoat dong dua trén nguyén tic: bat ki khi nao can
truyén dir liéu, nit nguon s& kham phé va tim ra mot
tuyén duong dén nut dich.
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Nut nguén

Nut dich
Hinh 2a. Phéat qudang ba goi tin yéu cau tim dwong
RREQ.

Qua trinh kham pha tuyén duong duoc bat dau
bang viéc nat nguon gui cac gobi tin quang ba tim
duong RREQ (Route REQuest). Sau do, cac goi tin
nay s& duoc chuyén tiép qua cac nit trung gian dé cubi
cung toi nat dich (Hinh 2a). Nat dich hoac ndt trung
gian (ndt biét vé tuyén duong dén dich) s& phan hoi
bang cach giri géi tin dinh danh RREP (Route REPIy)
vé ndt ngudn. Khi ndt ngudn nhan dugc géi tin RREP,
tuyén duong duoc thiét 1ap va cé thé bat dau truyén di
liu (Hinh 2b). Bén canh chac niang kham pha tuyén
duong, AODV va DSR con c6 thu tuc bao tri tuyén
duong sir dung cac goi tin bao 16i RERR (Route
ERRor) [10].

Nut nguén

Nut dich

Hinh 2b. Phdt dinh danh goi tin RREP tra vé
thong tin dwong di.
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Mic du déu duoc thiét ké phu hop véi cac dic
diém caa mang MANET, giita AODV va DSR c¢6 su
khac biét. AODV khong xay dung truéc mot tuyén
duong dé truyén dir lieu tir ngudn dén dich. Tuyén
duong truyén s& dugc quyét dinh boi mdi nat mang
khi 6 dix liéu dén, dwa vao céc thdng tin hién trang hé
thdng ma nut d6 thu duoc. Pong thoi, AODV con sir
dung mét chudi sé tuan tu dich/ngudn dé xac dinh ra
tuyén duong mai ciing nhu tranh dinh tuyén lap vong.
Trong khi d6, DSR xdy dung tuyén duong tai nit
nguon. NGt ngudn sé xac dinh day da chudi ching
(hop) tir ndt ngudn téi nat dich dé truyén tin. Do vay,
cau tric cac goi tin RREQ va RREP cua DSR phai
dugc mé rong thém dé chira thong tin dia chi cua cac
nat trung gian. Ngoai ra, khac vai AODV khéng ¢6 co
ché Tuu trir thong tin dinh tuyén, DSR duy tri mét bo
nhé tam dé luu cac tuyén dudng va st dung ching cho
tai khi khdng con hop €.

Ca AODV va DSR déu sir dung it tai nguyén, tiét
kiém niang luong va hd tro tét cac dic tinh cua kién
trdc/té chiic mang tly bién nhu: ty t6 chuc, tu cAu
hinh va di dong. Trong mét so sanh hiéu nang (xem
[10]), AODV phan phéi duoc trén 90% goi tin, trong
khi hiéu ning ctia DSR dat gié tri tot nhét khi s6 ching
trong tuyén duong thap. Tuy nhién, st dung AODV
cho mang MANET 5G s& c6 nhiéu diém thuan loi hon
s0 véi DSR. Ly do chinh 1a vi quy md 16n va tinh chat
bién dong rat cao cuia mang MANET 5G. Khi do, qua
trinh kham phé tuyén duong cua DSR c¢6 thé dan dén
viéc khong thé doan dinh d6 dai ctia géi tin diéu khién
cling nhu goi tin dir liéu.

II1. TAC TU DI PONG

Trong khoa hoc may tinh, tic tir 14 mot thuc thé
(phan mém/dir lidu/g6i tin) c6 kha ning hoat dong
trong moi trudng, twong tac voi cac tac tir khac hoac
thuc hién mot muc tiéu cu thé. Mot tac tir di dong Gmg
dung trong moi truong mang MANET la cdc gai tin
nhd (goi tin tham do) dugc gui theo chu ky giira cac
nut 1an can dé thu thap thong tin.

Giai phap st dung tac tir di dong dé diéu khién giao
thirc dinh tuyén dugc dé xuit gan day [11-13]. Trong
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[11], nhém nghién ctru cong bd mét giao thirc cai tién
cia AODV, goi tit ]a MAR-AODV (Mobile Agent -
AODV). Giao thic nay str dung mdt thuat toan dua
trén tac tir di dong nham ning cao hiéu qua giao thirc
dinh tuyén AODV trong mang MANET. Trong tdm
cua thudt toan 1a ham dénh gid mat d¢ luu lugng qua
mdi niit mang nham can bang luu lugng gitra cac nit
trong toan mang va giam tic nghén. Két qua mé phong
cho thdy, giao thic dinh tuyén MAR-AODV c6 X4c
sudt ngh&n goi tin nho hon giao thirc AODV gbe. Céc
cong trinh con lai dé xuat cac giao thirc nham giam do
tré va tiét kiém nang luong dya trén tac to di dong
(xem thém [12, 13]).

Nhu di trinh bay trong phan gidi thiéu, hudng
nghién ctru cai thién hi€u niang mang MANET 5G
dang dién ra hét stc s6i dong. Mot trong cac giai phap
cai thién hiéu nang mang MANET Ia tim mot thong sb
dinh tuyén t6i wu, c6 kha ning phan anh do tin
ciy/bang thong cia tuyén dudng hon 1a dua vao thong
tin vé s6 chiang goi tin phai di qua. Hon nita, do dic
tinh di dong trong moi truong mang MANET, céc nit
mang lién tuc di chuyén lam thay ddi cau hinh mang.
Do d6, dé cac niit mang c6 thé cap nhat thong tin vé
dudng di trude khi ra quyét dinh dinh tuyén, cac nit
mang 1an can phai lién tuc trao d6i thong tin. Ching
t6i d& xudt sir dung mot tac tir di dong dé cap nhat cac
thong tin nay.

Hinh 3 trinh bay cau tric mot tac tr di dong do
chung t6i dé xuat. Trong d6, truong Timestamp duoc
ding dé xac dinh khoang thoi gian can truyén mot goi
tin giita hai nat lan can. Y nghia ctia cac truong con lai
tuong tu nhu mo ta trong [11]. C6 hai loai tac tir, lan
luot duge chung toi dat tén la A_Request va A_Reply,
tuong (mg voi hai nhiém vu: yéu cau thong tin va tra
10i thong tin. Chung t6i thiét 1ap dé cr mdi 20 ms, mot
nat mang bat ky giri cac goi tin thim do A Request
dén cac nuat 1an can v6i n6. Khi nhan dwoc géi tin
A_Request, cac nit 1an cin c6 nhiém vu giri tra vé goi
tin A_Reply dé cung cap thong tin cho niit yéu cau.
Dua trén cac thong tin thu thip dugc, mdi nut sé ra
quyét dinh lwa chon tuyén duong phu hop nhét.
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Type | Reserved ggﬁm Timestamp | Dest IP Dst Seqno | Source IP Broad ID | Src_Segno (a)
Type | Reserved ggﬁm Timestamp | Dest IP Dst_Seqgno | Source IP | Lifetime (b)

Hinh 3. DPé xudt cdu tric cua tdc tir di dong: a) A_Request; b) A_Reply.

IV. GIAO THUC A_WCETT

Céc thong sb dinh tuyén duoc sir dung trong mang
MANET phai phan anh duoc chat luong, d6 6n dinh
cua cac két ndi, so chang goi tin phai di qua. Trong
muc nay, ching toi d& xuét giao thirc st dung trong s6
tich Iy du kién thoi gian truyén WCETT (Weighted
Cumulative Expected Transmission Time) dé tim cac
tuyén duong c6 thong luong dau cudi cao. Trude hét,
giao thuc tién hanh gan trong sé cho ching dua trén
chat lugng cua mdi két ndi. Sau do, nhitng trong s6
nay duoc két hop dé lua chon ra tuyén duong phi hop
nhat. Phuong phép tinh toan cu thé dugc ching toi
trinh bay trong cac muc sau day.

A. S6 lan truyén du kién

Theo dinh nghia cia IETF vé AODV [8], chi phi
ctia mot tuyén dudng duoc tinh bing téng sé chang (s6
hop) ma gdi tin phai di tir ngudn dén dich. Tuy nhién,
quyét dinh lya chon tuyén duong dya trén chi phi nay
chua phai 14 phuong an t6i wu. D& cai thién hiéu ning
mang MANET, Couto va nhém nghién ctu [14] dé
xuat mot tham s dinh tuyén méi dé tinh chi phi
duong di la ETX (Expected Transmission Count).
ETX la s6 lan truyén dy kién tai I16p lién két can thiét
dé truyén tai thanh cong mét goi tin trén mot két ndi,
bao gém ca truyén lai. ETX caa mot tuyén duong la
tong ETX ciia mdi két ndi trong tuyén duong do. Vi
du, ETX cua mét tuyén duong gébm 3 ching véi céc
két ndi hoan hao 1a 3; ETX cua tuyén dudng mot
chang vai ty I¢ phan phdi gai tin thanh cong 50% la 2.

Pé xac dinh ETX, mdi nat guri cac goi tin nho dé
tham do téi cac ndt lang giéng. Sau d6, dua vao s goi
tin tham do gui di va s6 gi tin phan hoi nhan duoc,
mdi nit danh gia duoc kha ning truyén tin thanh cong.
Lan luot ky hiéu d; va d, 1a xac suat gui mot goi dir

liu thanh cong va xac suat goi tin ACK nhan duoc
thanh cong. Khi d6, xac sudt du kién mot sy kién
truyén/nhan thanh cong trén mot két néi 1a dyx d,.. S6
lan truyén du kién trén két néi I (mot két ndi gitra hai

nat lién k&) duoc xac dinh theo cong thirc sau:
1

ETX() = 7 )
ETX cua tuyén duong p, 1a tong cac ETX caa mdi
két ndi 1, véi | thudc vao p.
ETX(p) = Z1ep ETX(D (2)
Giao thire dinh tuyén lya chon tuyén duong dua
trén thong tin vé ti 1& phan phdi goi tin trén mbi két
ndi. Chi phi ETX la thich hop hon so vai chi phi sir
dung sé chang. Céc két qua md phong trong [14] cho
thiy hiéu niang mang MANET duoc cai thién rd rét khi
st dung chi phi ETX thay vi str dung s chiang. Tuy
nhién, chi phi ETX c6 han ché khi chi xem xét ty I¢
phan phdi goi tin ma chua xét dén toc do truyén dir
liéu (4nh huong cua tré truyén dan).

B. Dy kién thoi gian truyén
Chi phi ETT (Expected Transmission Time) sau d6
da dugc dé xuat trong [15] dé cai thién han ché cua
ETX. O day, ETT tich hop toc do truyén dit liéu coa
két ndi vao ETX. N6i cach khac, ETT duoc xac dinh
bing ETX (s6 lan truyén du kién trén mdi két néi)
nhan voi bang thong cua két ndi dé thu duoc chi phi
thoi gian can thiét cho viéc truyén mot goi tin trén mot
két ndi. Ky hiéu S 1a kich c& cua g6i tin (vi du, 1024
byte) va B 1a bang thong trén két ndi I. ETT cua két
ndi | dugc xac dinh theo cong thirc sau:
ETT(l) = ETX(l) x (S/B) )
Bing viéc dura bang thong két ndi vao tinh toan chi
phi cua duong di, chi phi ETT khong nhirng rang budc
céc can thigp vat 1y (lién quan dén ty I¢ ton that goi
tin), ma con chiu anh huong tir chat lwong mai két néi.
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C. Trong sb tich liiy thoi gian truyén

Khi st dung ETT, chi phi caa mot tuyén duong
bang tong chi phi cua cac két néi thuoc tuyén duong
d6. Tuy nhién, chi phi thuc su ¢ thé khac véi chi phi
tinh toan dugc do chua tinh dén nhidu dong kénh khi
cac nat mang st dung cing mot kénh truyén. Dé cai
thién diéu nay, chi phi trong sé tich liy thoi gian
truyén (WCETT) [15] dugc dé xuat véi myc dich dac
biét 1a giam nhiéu dong kénh. Giai phéap thyc hién la
cb gang giam thiéu s6 lwong céc nit st dung cling mot
kénh trén toan tuyén duong. Ky thuat cu thé duoc trién
khai 12 dung mét trong sé binh quan B dé can bang
giita tong chi phi toan tuyén véi anh huéng cua kénh
bi that nat ¢6 chai. Vé chi tiét, [15] khong dua ra cach
xac dinh gié tri 8, nhung dua trén két qua thuc nghiém
dé xac dinh 8 = 0,5 la phu hop.

Xét mot tuyén duong gom P chang, tong thoi gian
truyén cua cac chang cung trén kénh j (gia sir hé thdng
c6 tbi da k kénh) duoc xac dinh nhu sau:

X; = ZChangitruyén trén kénhjETT(i)' 1<j<k 4

Ching ta d& dang nhan thiy, thong luong toan
tuyén s& bi chi phdi boi kénh nit c6 chai (kénh j c6 gia
tri X; 16n nhét). Chung t6i dé xuat sir dung mot trong
s6 binh quan « giita gia tri X; l6n nhat va tong cac
ETT trén mot tuyén. Goi ham tinh chi phi cua giao
thac WCETT mo rong la A_WCETT, ta c6 cong thuc:

= yP  ETT(i)
1272k Xj
AWCETT = (Z5) S, ETT() + (o) 24 X,

©)

C6 hai cach dé giai thich cach xéac dinh théng sb a.
Thir nhat, chdng ta ¢ thé xem né nhu 14 sy can bang
anh huong d6i véi théng luong todn tuyén gitra kénh
nt co chai va cac kénh khéc trong tuyén. Thir hai,
xem no 1a su thé hién mdi quan hé giita chang c6 anh
huéng nhat dén thong luong toan tuyén. Trong sb binh
quan c6 thé duoc xem 13 nd luc dé can bang hai van dé
nay. Mt khac, tong thoi gian truyén trén toan tuyén P
(P ETT(Y)) thuong luén 16n hon thoi gian truyén
trén kénh c6 két ndi that nat co chai (127K X)) nhiéu

lan. Do d6, dé dam bao sy can bang anh huong gitra
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hai yéu té nay, ching t6i xac dinh hé s6 rang budc
nhu cong thic (5). Vi du cu thé vé cach tinh toan gia

tri A WCETT véi cac gid tri a khac nhau dugc trinh
bay trong Hinh 4.

QT QO T
QT ZO &
OEOTO 0@
 OEOZO = 0%

ETT= 6

| Kénh 1 4= Kenh2 |
Tuvé Téng Max A A A
uén | (o€ | T | WOETT | WCETT | WCETT
i (0=1) (0=2) (0=5)
1 27 22 245 25,3 26,2
2 33 22 275 29,3 31,2
3 34 20 27 29,3 31,7
4 8 4 6 6,7 7,3

Hinh 4. Minh hoa vé dnh hiréng ciia thong sé a dén
chi phi A_WCETT.

V. KET QUA THUC NGHIEM VA PHAN TiCH

Trong muc nay, chung t6i thiét 1ap mot mo phong
trén phan mém NS2 dé d4anh gi4 hiéu ning hé thong
mang MANET theo cac tiéu chi: thoi gian tré trung
binh, thong lwong trung binh va ti 1& phan phdi goi tin.
Céc giao thirc dinh tuyén duoc thir nghiém lan luot la:
AODV, WCETT va giao thirc do chiing t6i dé& xuit ¢
Muc IV, goila A WCETT.

Hé thong md phong ciia chung t6i gdm 100 nut di
dong duoc bd tri ngau nhién trong ving c¢é dién tich
500 m x 500 m. Chung t6i st dung chuin IEEE
802.11b & toc do 11 Mbit/s va sir dung kiéu luu lugng
truyén UDP. M phong dugc thuc hién trong 150 gidy.
Sd lugng cac luu luong do 1a 5, 10, 15, 20, 25 va 30.
Céc thong sb md phong duoc tom tit trong Bang 1.
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Bang 1. Cdc tham sé mé phong.

Tham s Gia tri
Vung mo phong 500 mx500 m
S6 nut di dong 100
Loai luu Iugng CBR
Thong luong truyén 11 Mbit/s
Kich thudc goi tin 1024 byte
Thoi gian mo phong 150 giay
Lép MAC 802.11b
Lé6p van chuyén UDP

Trong thi nghiém dau tién (Hinh 5a), chung toi
thuc hién danh gia hi¢u nang cia ba giao thirc dya trén
tiéu chi Tré trung binh. Két qua cho thiy, hai giao thirc
WCETT va A_WCETT c6 thoi gian tré thap hon han
giao thic AODV. Piéu nay phan anh két qua thuc
nghiém phu hop véi 1y thuyét. Thuc chat, do WCETT
va A _WCETT hoat dong da kénh, nén co tbc do
truyén dir liu cao hon va giam tic nghén trong hé
thdng. Tuy nhién, khi s két ndi dau-cudi ting 1én dén
20, tré trung binh cua ca ba giao thirc déu c6 xu hudng
tang. Mic du vy, tré do AODV gay ra van cao hon so
vo6i hai giao thirc con lai.
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TRE TRUNG BINH (S}

o
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5 10 15 20 25 30
5O KET NOI PAU-CUOI

——A_WCETT ——WCETT —A—AOQODV

Hinh 5a. Bdanh gid hiéu ning dya theo tiéu chi: Tré
trung binh.
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Hinh 5b. Banh gia hiéu nang dya theo tiéu chi:
Thong lwong trung binh.
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Hinh 5c. Danh gia hiéu nang dwa theo tiéu chi: T/ ¢
phan phai goi tin.

Thi nghiém thir 2 danh gia hi¢u nang cua ba giao
thirc dya trén tiéu chi: Thong lugng trung binh. Két
qua md phong thé hién trong Hinh 5b cho thay: thong
lugng cua giao thitc A WCETT ludn cao hon hai giao
thirc con lai. Cy thé, A WCETT va WCETT c6 théng
lwong cao hon gén 3 1an giao thie AODV. Tuy nhién,
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khi s6 két ndi dau-cudi ting, théng lugng hé thong cua
ca ba giao thirc déu giam. Pic biét, khi sb nay ting
dén 25, thong luong hé théng giam manh do kha ning
xung dot moi truong va tic nghén hé théng cao hon.
Trong truong hop s két ndi dau-cudi qua 16n, mang
MANET c6 xu huéng tic nghén trén dién rong va
A WCETT sé€ khong cai thién dugc hon WCETT.

Thi nghiém thir 3 dugc ching t6i str dung dé ddnh
gi4 hiéu ning cua ba giao thirc dua trén ti 1¢ phan phdi
goi tin. Két qua mo phong tra vé trong Hinh 5¢ cho
thay: ti 1& phan phdi géi tin ctia ca ba giao thirc déu rat
cao khi sb luu luong truyén thip, dat gan 99%. Khi sb
lwu luong ting 1én dén 25, ti 1 phan phdi goi tin ¢6 xu
hudng gidm manh.

Két qua md phong chi tiét cho thiy: giao thirc
A WCETT céi thién d6 tré va thong luong tot hon
giao thirxc WCETT do duoc tdi wu vé tham sé a. Hai
giao thtc A WCETT va WCETT hoat dong da kénh
nén ting thong luong va giam tic nghén toan hé
thong. Nho nhitng cai tién d6 ma chung dat dugc thoi
gian tré thip va thong luong cai thién rat nhidu lan so
voi giao thie AODV. Mot van dé rat can quan tam dbi
v6i hiéu qua cua giao thiac A WCETT, do la chi phi
hé thong lién quan dén st dung tac tir di dong. Tuy
nhién, cac tac gia [11] da ching minh dugc ring viéc
tich hop tac tr di dong chi lam ting do tré truyén tai,
nhung mirc d6 ting khong dang ké.

VI. KET LUAN

Trong cong trinh nay, ching t6i di dé xuit mot
giao thirc dinh tuyén theo yéu cau cho mang MANET,
goi 14 A WCETT. Giao thic nay duoc cai tién tir
AODV, hoat dong da kénh va dua trén tac tir di dong.
Két qua thuc nghiém cho thdy, giao thirc ciia ching toi
vGi cac cai tién vé tham sé a va dinh tuyén dua trén
tac tir di dong cho cac két qua cai thién hiéu ning tot
hon giao thec WCETT. Két qua thuc nghiém ciing
ching minh hai giao thac A_ WCETT va WCETT cho
gi tri thong luong cao hon va d¢ tré thip hon nhiéu
lan giao thirc AODV. Tuy nhién, van dé bao mat
thong tin khi dinh tuyén dua trén tac tir di dong chwa
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dugc xem xét. Trong thoi gian tiép theo, ching toi s&
tap trung vao viéc dé xuat cic giao thirc dinh tuyén co
kha ning bao mat trong mang thé hé méi.

LOI CAM ON

Nhom tac gia chan thanh cam on Quy hoc bong
Motorola Solutions di tai trg mot phan kinh phi cho
nghién cuu nay.
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