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Mot thut todn cii tién sir dung tac tir di dong
nang cao héu qua giao thirc dinh tuyén AODV

A Novel Routing Algorithm using Mobile Agents for Improving The
Efficiency of AODV Protocol

Cung Trong Cuong, Nguyén Thic Hai, V6 Thanh Ta.

Abstract: This paper proposes an improved routingiia viéc tng ding tac & di dong la di chugn xa ly
algorithm of AODV routing algorithm in order to dén gin ngwn di liéu, nhy d6 c6 th giam ti mang,
contribute to more efficient routing at the on dema khic phuc tinh tang té, b tro xir ly khéngddng kb
protocol for MANET networks. The goal of the/d to ra & twong thich manh trén cac mdi trong
proposed algorithmis to reduce the probability okhdngdong nhit. Vi cacuu diém nay, cong nghtac
network congestion. Agents update information abotit di d6ng hra ren mbt giai phap ndi, hiéu qua trong
each node based on the status of neighboring nodeéc tng cing vaodiéu khién cac giao thc mang
The simulation results show that the proposetong ot sb truong hyp.

algorithm can improve network throughput while the  pjc treng @ ban nhit cia cac nang MANET [a

traffic generated at each node is high. mdi nut mang déu c6 kh nang di chugn va topo
Keyword: MANET, AODV, Routing mang thaydoi. Vi vdy, van dé cap nhit thdng tin tang
thai mang i mdi nGt va ndi nhom didong dé cé @

l.  GIOITHI EU ché truyén, nhin vadinh tuyén di liéu mot cach éi vu

la diéu dac bigt quan tpng. VGi phuong thic dinh
tuyén diéu khién theo yéu au, khi c6 ndt yéu d@u tir
ngwn dén dich, nat ngdn phii khoi dau mt qua
trinh dinh tuyén, qua trinh nay drhoan 4t khi da tim
ra mot 16 trinh $in sang hac tt ca cac b trinh kha thi
déu da duoc kiém tra. Khi ndt 16 trinh da duoc tim ra
va thiét 1ap, ndduoc duy tri i mot sb dang thi tuc
cho dén khi haic 1a b trinh d6 khéng tk truy nhip
tng ding doi hoi tinh di dong cao va it do truyén d‘fgc b m,{t ngL.fﬁAn h,oac la o t,ﬁnh dé_ khf)ﬂg é\n thiét
. Yk s P oz Lo : nra. Do \ay, viéc tich lyp tac tr di dong vaodicu
[6n thi kha ning dap ung aia cac o che dinh tuyén ] i .
theo yéu éu nhr AODV (Ad hoc On Demand khien Q,E.IC glAao t_{Anc dinh tlfyén tr,ong nang MANET
Distance Vector), DSR (Dynamic Source RoutinglsIhalm Gii thién hieu ning aia chung ladieu ain thict

[10] vin con not sb han ché. Vi vdy, cac nha nghién va €0 y nga quan wng gop phn ting hitu qua cia
clru ¢4 & gang nang cao tinhia sang va tinay trong

giao thrc dinh tuyén, day ding chinh 14 én ¢ nghién
bai toandinh tuyén theo yéu #&u dé dapung nhanh i

ctru duogc d& cap trong bai bao nay.
s di dong aia ke thdng. Mot trong ntirng gii phap 1a
sir dung tac & di dong (Mobile agent); tronglé ar
dung dac tinh tr tri va khi nang di dong tr nat nay
sang nit khadé hoan fit tac w [4]. Y tuéng chinh

Trong thvi gian din day, céng ngh truyén théng
khéng dayda duoc trién khaitng ding trong lu hét
cac Inh wrc. Mot sb cong ngh mang aic bd khong
day da dugc nghién &u va trén khai 6ng rai la nang
MANET [10], mang &m bién khéng day.bé khai
thac hgu qua tai nguyén aa he thong mang khong
day, véc nghién @¢u cac giao thc diéu khién nhr
dinh tuyén, bao htu ladidu cin thiét. Bdi véi mot sb
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ll. CO CHE KHAM PHA L QO TRINH CUA
GIAO TH UC PINH TUY EN AODV

AODV |a mit trong nlitng giao thirc dinh tuyén
theo @ ché phan ung (theo yéu au) trong k¢ thong
mang MANET. AODV dra trén cac pin cia hing
dinh tuyén dé phat géi tin RREP &nat ngwn va nat
ngwn dung théng tindd dé gui dir lisu dén dich
[9,10]. Pé dam bao ring théng tin trong dng dinh
tuyén 1a mdi nhat thi AODV sr dung ky thuat
Sequence Number fkhuit nay dungdé nhan ra cac
con duong di khdng con gia irtrong qua trinh ap
nhat bang dinh tuyén) @ loai bé nhing duong di
khdng con gia irtrong king dinh tuyén[6]. Mdi nit

4 V-1, $ 11 (31), thang 6/2014

REQ_ID € duogc tang I1én khi nat kiyi dong nmot
tién trinh kham ph&ltrinh moi.

Source Source Destination | Destination

Request ID Hop count

address sequence No.|  address | sequence No.

Hinh 1. Ciu trac géi tin RREQ

destination | destination

address

source
address

hop count | life-time

sequence No.

Hinh 2. Ciu tric géi tin RREP

Trong qué trinh khdm pha trinh, not nat co ti

c6 mbt bo ting $ Sequence Number riéng cho nghhan ciing lic ntiu g6i RREP, khid6 né € chi xir Iy

Qua trinhdinh tuyn cia AODV ding bao gm hai
giai doan chinh: kham phaltrinh va duy trig trinh.
Kham pha ¢ trinh $ duoc thiét lap khi mdt nat
nguwdn c6 nhu &u traoddi théng tin \6i mot nat khac
trong k¢ thong mang ma trong bng dinh tuyén cia n6
khdng c6 thdng tidinh tuyén dén natdich d6. Trong
hé théng mang MANET hait dong theo giao tinc
AODV, mdi nat trong 1 théng mang luén duy tri 2 &
dém: Bo dém Sequence Number v&® Bém REQ _ID.

Cap thdng tin <Sequence Number, REQ_ID>dlah

danh duy nfit cho ndt géi tin RREQ. Gia ircua Gip

thong tin nay & bi thayddi nhu sau:

« Déi véi Sequence Number:

- Truéc khi mot nat khoi dong tién trinh kham pha
16 trinh, diéu nay ntim chjng sr xungdot véi cac
goi tin RREP tedc do.

- Khi nhan dugc mot goi tin RREP ¢i tir natdich
dé tra loi goi tin RREQ, n6 & cap nhit lai gia tri
Sequence numbebn nhit cia mpt trong 2 gia
tri: Sequence numberém hanh ma néulu gitr
dbi véi Sequence number trong g6i RREQ.

« Poi véi REQ _|ID:

- Khi c6 mot sy thaydéi trong toan b cac nat lan
can aia né dn dén $ c6 ndt 6 tuyén duong
trong king dinh tuyén < khéng con Hiu lyc. $

g6i RREP c6 & Destination Sequence numbemn |
nhit, haic néu cung é Destination sequence number
thi né § chon g6i RREP c6 & Hop-count nh nhit.

Saud6 né § cap nhit cac théng tin an thiét vao trong
bangdinh tuyén cia nd va chugn g6i RRERi.

Trong thuit toandinh tuyén cii tién chang toidé
Xuat dugc trinh bayo phan sau, tacit BA s8 duoc g
kem theo géi RREPGF muc dich cép nhit thém thdng
tin vé trong © caa cac Kt ndi. Thuit toan @a ching
t6i s8 chon g6i RREP ¢6 tmg $ nho nhit thay cho
viéc chpn géi RREP ¢4 & Hop-count nb nhat nhu
trong thiit toan AODV gc.

TAC TU DI PONG VA UNG DUNG
TRONG PIEU KHI EN PINH TUY EN

Téc ir (agent) la rat thyc thé vat Iy hoac logic c6
kha nang hat dong trong nét méi treong, céd kh
nang truyén théng toc tiép véi cac tac & khac,duoc
di chuyén theo ndt tap cac khuynh fiéng (muc tiéu),
xu ly tai nguyén @a chinh né, c6 khnang ntin thic
dugc méi tieong hait dong aia né (nleng rim trong
mot gisi han naoda), cé t yéu du cac dch w, cé
thé nhan Bn chinh nd, c6 cac hanh viréng i viéc
hoan thanh cac ma tiéu @ia né phr thuoc vao & nhan
thac, ar dic treng va trugn théng ma né rim
duoc[4].
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Hién nay, tac it dugc (ng ding trong nhiu linh
vuc. Trong Thh wc mang may tinh, tacit thuong
dugc ar dung trong véc diéu khién luu luong mang,

4 V-1, $ 11 (31), thang 6/2014

dai. Tir @6, mbi nlt dugc phan chia thanh 3atmg thai,
d6 |&: tang thai khéngdc ngten, trang thai fic nghen
trung binh va tmg thai fic ngtén nghiém tong. Thuit

déng goi giao thic, giam d6 tré, giam sat va phan tantoandinh tuyén < lya chon 16 trinh 6i vu dra trén 3

théng tin, gan tri hé thong mang, diéu khién cac giao
thirc dinh tuyén. Trong giao ttic dinh tuyén MANET,

tac ir co thé duoc ap ding dé cap nhit thong tin tang

thai mang, chon 16 trinh nhr trong mét sb nghién &u

[5,8]. C6 hai giaidoan cin xacdinh trang thai @a nat
mang dé la kham phé&d trinh va duy tri tang thai b

trinh, trong @ hai giai doan nay ching ta cé éhsr

dung tac tr di dong. Xem xét g thé ddi véi giao thic

dinh tuyén AODV, ching ta thy viéc xacdinh tang

thai aia aia nat mng duoc xacdinh qua nhiu tham
sb, nhr xac sit tic ngten, heu lwong phat sinhdi nat

d6, chiéu dai B dém, ar tiéu dung ang hrong...[7,10]
va Wi cac tham & d6 ching ta® dung tac & di dong

dé cap nhit, ghi lai thdng tin va B tro cho thit toan
chon tinh tang duong di haic quyét dinh phrong thic

Xt ly tai nat haic phrong thrc chon 16 trinh.

Giai phap & dung tac tr di dong dé diéu khién giao
thirc dinh tuyén ding d& dugc mdt sd nhdm nghién
ctu trong thyi gian din day. Mot trong nhiing hréng
cai tién giao thirc cac giao thc AODV la aii tién kha

trang thai nay. Cac tac gidd sr dung phrong phép
mo phong dé danh gia hdu qua thuc thi aia phrong
phapdé xuat. Két qua mé pheng cho thy ring do tré

trung binh @a cac goi tin trén amg nho hon so \6i

thuat toan AODV. Mt nhém nghién eu khacda dé

xuit mot thuat toan dinh tuyén moi cé tén la Ant-
AODV dua trén giao thc AODV két hop Vé6i tac tr di

dong [2]. Ant-AODV cung ép kha nang Kt néi gitta
cac nat cao, gin bot cong vec kham phad trinh ndi

khi c6 mt yéu @u truyén dir ligu moi. Diéu nay cho
phép lam gim do tré truyén théng vaduoc ching
minh king phrong phap md ping.

Chang t6ida nghién ¢u mot thuit toan @i tién
giao thic DSR dra trén cong nghtac tr ¢ nang cao
hiéu qua voi giao thric MAR-DSR [11]dé giam xac
SUit tic ngten trén natdang thrc hign dya trén ham
tinh ©ng $ goi tin nglEn tai nat trén 6ng $ goi tin
truyén dén natdoé tai thoi diém xét. Mpt nghién ¢u
twrong tr véi giao thic AODV Vi cai tién kha ning
chon duong di dua trén vic uoc lwong king ty Ié giita

nang didong [1], trongdd tp trung vao tinh toan tinh téng $ 16 trinhdi qua natdang xét vadng b trinh da

trang tic ngten tai nGt va clon hra duong di véi nat it
tat ngren thay vi clon nat gin nhit caa thuit toan gc.
Vi viéc ar dung tac tr di dong, mdt sb tac tr di dong
dugc ang vao trong trong giao is AODV, né mang
thdng tin va tinh tmg tit nghén caa nat mng khi cac
tac ir di dong chay qua cac nit amg, no6 co th chon
mot NGt cé it 4i nhat trong cac nat xung quanh vapc
nhit bang trang thai theo téng phu kyp v6i tinh trang
tic nghen. V6i sy tro gidp aia tac & di dong, cac nut
c6 theé lay hinh tang mang dong lién tic. Nhom
nghién ¢u Hong L.et al.dadé xuat giai phap $ dung
tac ir di dong dé didu khién tic ngten trong mang
MANET duva trén giao thc dinh tuyn AODV [3].
Téc tr di dong duoc tich lyp vao cac nat emg dé cap
nhat thdng tin tang thai va tinh tmg tic nghen aia
mdi nit. Tinh tang tic ngken duoc xacdinh king t 18
cia chiu dai B dém hién hanh so & chiéu dai arc

thiét 1ap trong mang Wi giai thuat cai tién MAR-
AODV [12].

Trong bai b4o nay, ching toépi tuc d& xuat mot
giai phap @i tiép sr dung tac tr di dong dé dy doan
trang thai @a ndt mng MANET tir két qui ciia thujt
toan @i tién [12] két hop woi uée lugng mit do di qua
nat, lam o s cho visc Iya cton 16 trinh truyén dir lidu
trong thut toandinh tuyn AODV nhim giam Xac
SUAt tat ngren va fing tinh tin @y hon trong phantoan
duongdi véi téndé xudt MAR2-AODV.

IV. THUAT TOAN MAR2-AODV

IV.1. M6 ta thuat toan

Thuat toan MAR2-AODV duoc thuc hién trén ©
so thuat toan AODV dc, qué trinhdinh tuyén cing
duoc thyc hién qua 2 giatioan la kham phadl trinh va
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duy tri B trinh. Tuy nhién, @i giai doan déu duoc
didu khién boi tac tr di dong chra théng tin ting thai
mdi NGt mang dé cai thién viéc dinh tuyén.

Giai doan kham phad trinh dugc thuc hién theo
cac hréc nhr thuit toan AODV gc. Trong giaidoan
khédm ph&d trinh, chdng tbi tich ¢p tac tr di dong
bang goi tin FA (Forward Agent) i kém cung goi
RREQ va g6i tin BA (Backward Agentlé cip nhit
théng tin tang thai nat mng. Giu trac goi tin FAdugc
moé & nhr Hinh 3, trongdd chrc nang aia cac teong
dugc mo & nhue sau:

- ID: S the tw cia yéu @u kham phad trinh.

- Src_ID: bia ch nat ngwn cia b trinh dn kham
pha.

- Dest_ID: Bia cH nuat dich aia 16 trinh én kham
pha.

1D
16 bits

Sre 1D
2 bits

Dest 1D
8 bits

Hinh 3. Ciu tric @ia Agent FA
Tinh tang tic ngten cia ndt mng dugc cip nhit
boi tac tr BA. Ciu tric @ia BA dugc mo & nhu &
Hinh 4 \6i cac trong nhr sau:

1D
16 bits

Sre ID
8 bits
Hinh 4. Ciu tric Agent BA
- ID: Sb thar ty cia yéu au kham phéad trinh.
- Intermediate_ID: bia cH cua cac nut trung gian
trén b trinh én kham pha.

CP
double

Intermediate 1D
8 bits

- CP: muc do tic ngten cia ndt trung giardang xét.

« Co ché Iya chon 1§ trinh

Muc tiéu dia thuit toan MAR2-AODV 1a can ing
luu hrgng gita cac nit trong toanang. Bé thuc hién
diéu nay, ching taiié xuat mot ham tong $ toi vu dé
lam @ s cho vic chon 16 trinh truyén dit liéu. Ham
trong  cua lién Kt tr nGti dén natj duoc thiét 1ap
nhu sau:

4 V-1, $ 11 (31), thang 6/2014

(1)

Trong d6, L 1a khaing cach & nati dén natj,
CP la mic d¢ tic ngren tai nat j. Gia ti caa CP,
dugc woc lwong bing mbt hamdic trang aia mit
d6 luu legng di qua nat naydugc thiét 1ap nhr

sau.
CF):_j 1—_1
RA NA

Trongdo:

Rla tong $ 16 trinhdi qua nag.

Ra 12 tong $ 16 trinh trong nang.

Vai Njla tong $ ndt lang géng dia natj.
Nala tng $ nat mang.

(@)

]

= o
o [mn]
: 2

=
i

Muc do tac nghen (CF)

=

08
0.6
0.4

NN, o0 RYRA

Hinh 5. Sy phu thuc cia mrc d tic ngten (CP)
theo tham & R/Ra VaN/Na
Pé thiy rd sr phu thusc aia mrc d6 tic nghen
(CP) theo ¥ 1¢ 16 trinh di qua mdi nat va tng $ nut
lang géng aia naGtdd, chang téi iu dién dd thi 3D
trén MATLAB cho phrong trinh (2) nlr 6 Hinh 5. Ta
thiy rang, gia ti CP luén luén am trong khang
(0,1). CP ang khi t I¢ 19 trinh di qua nitdd (R/Ra)
ting va ¥ 1é nat lang ging aia natdang xét Ni/Na)
nho. Nguoc lai, khi mdt nit c6 nhéu nat lang ging
(N//Nalén), mirc @6 tac ngren (CP) gam.
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Theo nguyén ly ha dong aia thuit toan AODV,
mdi nGt mang ch luu trir thdng tin tang thai Ga cac
nat lang géng. Trong that toan MAR2-AODV, théng
tin nay duoc cip nhat boi cac tac & BA giri kem goi
RREP, do @ty cac tham & R, Rs, N va N, dugc nhin
biét théng qua taatnay.

Khi cac ndt ngan nran duoc tac fr phan hoi BA,
né < lya chon 16 trinh c6 nirc d6 tic ngten thip nhit
dua trén gia tircaa tnrong CPduoc tinh theo ham (2).

IV.2. Két qua md phéng vadanh gia két qua

Pé¢ danh gia hu qua cia thuit toan MAR2-
AODV, ching t6ida tién hanh md péng trén topo
mang MANET c6 60 nut. Giao én chinh d¢a chrong .
trinh md pldng nhr ¢ Hinh 6. M6 pldbng dugc thuc thi
trén OMNeT++, phat tén tr module adhoc-sim[13]

duoc

thiét ké cho vieic mé pling giao ttiic AODV

gbc. Chang tdi phat #h module nay ing céach tich
hop thém kidi chac ning MobileAgent dé phat ra cac
tac & FA va BA diéu khién qua trinh kham ph& |
trinh trong giao thc dinh tuyén AODV. Céac g thiét

mo phong duoc thiét [ap nhr sau:

4 V-1, $ 11 (31), thang 6/2014

14.0

—e— AODV
—x— MARZ_ADDY

13.0 4

12.0 4
11.0 4
10.0
8.0 9
8.0 4
7.0 4
6.0 4
5.0 9
404

Ty 1& nghén goi tin (%)

3.04
204
1.0 4

0.0

10 20 30 40 50 60 70 80 50
o _ Mat dé lwu lwong (%)
Hinh 7. Ty 1€ ngken géi tin dia thiit toan MAR2-
AODV va AODV

Bang 1 CAc gia trsb Vé ty 18 nghen géi tin @a
MAR2-AODV va AODV

Tat ca cac nat mng déu thyc hién chic ning

phat va nn di liéu.

Téc do dir lieu cia mdi kénh tuan theo chin

khong day IEEES02.11.

Cac nat di chugn ndiu nhién i téc do tr 3

dén 35m/s.

[

u& fewen b @ [
toe o . I .
1 | ] 1wt (prt CTE)
b . .‘vlﬁ Sl
* 1) x| 7] .
4 ° -
Nﬁ' = ﬁ-\ iz ,(’ 4 [' “9
4 -
(X ) ".”" H ﬁ
i ‘»%3\ [“1
» |
WEL a? b
. =
() ] Y
g P
LR 2N =
= iy

i M b Al

Mat dd lwu Ty 1& ngh&n gdi tin (%)

lrgng (%) ACDV MAR2-AODV
10 0.000000000000000] 0_000000000000000
15 0_000000000000000| 0 000000000000000
20 0.025072517587800| 0.119507255465666
25 0.179007595276000| 0.121900759527600
30 0.239228509671000| 0 539267677767674
35 0.159689299138800| 0 525968929913880
40 0.455539890530000| 0.745553989053000
45 1 526542292260000| 1.030265422922600
50 2 045189868150000| 1.645189845660000
B5 3.019120028320000| 2 419120067567800
50 4 904500138470000] 4 404504565656000
B5 6.645747978700000| 6.045747975700000
70 7 321257041200000| 6 707212570412000
75 7 752125704120000| 7.521265676676700
80 8.291212570412000| 8.021257041200000
85 8.691212570412000| 8 363212570345400
90 9 291212570412000| 9.132125456565000

Hinh 6. Topo mé phng

Két qua mo plong trén Hinh 7 1astlé ngken goi tin
cia thuit todn MAR2-AODV va that toan @c
AODV. Ta tHy ring, thuit toan @i tién MAR2-
AODV cho ta xac sit nghen nhd hon khi hru lwong
trung binh trén toan ang tir 40%, chi tét dwgc mo &
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trong Bing 1. Vi \ay théng lrong trung binhang [én
nhu két qua so sanh cho #ly ¢ Hinh 8.

1.12E+07

—e— AODV
—8— MAR2-AODV

1.10E+07 §

1.08E+07 -

1.06E+07

1.04E+07 -

1.02E+07 -

1.00E+07 -

Théng | weng trung binh ¢ ta méi kénh (bits/s)

9.80E+06
10 20 30 40 50 60 70 80 90

Mat do lwu lweng (%)
Hinh 8. Théng lrgng aia thuit toan MAR2-AODV
va AODV
Trén Hinh 9, ching t6i so sanktkqua cia hai
thuat toan trong tong hyp toc do di chuyén trung
binh @ia cac niat khac nhauuTkét qua mé phong ta
thiy rang, khi Hc do di chuyn nh hon 24m/s thi
thuat toan MAR2-AODV thrc thi higu qua hon thuat
toan AODV. Tuy nhién, khidc do di chuyén cao lon
thi két qua cia hai thdt toan 1a tong tr nhau, ngta
la thuiit todn @i tién chi mang 4i hiéu qua ddi vai cac
mang c6 ¢ d6 di chuyén & mirc trung binh.

10,0

a0 - —— ACOY
—a— MARZ_AODY

204

Ty langhan goi tin (%)

4 é 1IE 16 ZIZI EI4 EIB a2z
Téedd di chuyén (mis)

Hinh 9. Ty I¢ ngren géi tin khi tc do di chuyén

cia cac nut thagoi

4 V-1, $ 11 (31), thang 6/2014

V. KETLUAN

Dé nang cao I8u qui cia cac that toandinh tuyén
trong mang MANET, viéc ap ding cac céng ndgh
théng minh vao cac giaotth diéu khién dinh tuyén 1a
rat can thiét va cé y ngka dic biét quan tong. Bai bao
da @p trung nghién eu giai phap & dung tac t di
dong vaodiéu khién giao thrc dinh tuyén AODV.
Chung t6ida dé xuat thuat toan @i tién MAR2-AODV
trén @ s cai tién thuat toandinh tuyén AODV dic,
s dung tac tr di dong dé diéu khién qué trinh kham
pha b trinh king cach ap nhit tinh tang tic ngten
trong mdi nat mang. Thuit toAndugc dé xuit cho xac
SUit ngren mang nhd hon thuat toan @c trong trong
hop luu lugng trung binh trén toan ang ¢ mic wra
phai va thc d6 di chuyén khong cao.

Trong bai bdo, chang téirsdung do do chinh la
muc do tic nghen tai nat mang dé danh gia trong thit
toanduoc dé& xuit vi day 1a tham & cé anh hrong In
nhat d&én hieu ning aia thuit toandinh tuyén. Ching
toi ciing da chrng minhdugc viéc tich typ tac tr di
dong c6 lam ing do tré truyén tai, tuy nhién nic do
taing khéngdang K [11]. Ngoai ra, Wc tich hup tac fr
di dong vaodiéu khién dinh tuyén < tiéu thy thém
mot phan ning lrong diingdé cung ép cho cac taoit
FA va BA. Tuy nhién, trong qué trinh try di liéu
qua mng, Yeu t anh hreng lon nhit dén ning feong
cua k¢ théng 1a $ nat trung gian ma goi tidi qua.
Trong thuit toAn MAR2-AODV, b trinh dugc clpn
ludn & b trinh “ngin nhit”, nghia la di qua it nat
trung gian va it abn lai duong di do tinh dr doan
duong di tét hon. Biéu nay § lam giam mic do tiéu
thu nang lrong trung binh ga k¢ thong, ngha |a thuat
toan MAR2-AODV § khong lamanh hrong nhéu vé
mac do tiéu hao Bng lrong aia ke thong. Trong
huéng nghién ¢u tiép theo, ching téiap trungdanh
gia chi tét vé van dé nay.Dong thyi, ching toi tép tuc
nghién &u dé nang cao [Bu qua khi luu lrong lon va
téc do di chuyén cia ndt mng caoddng thyi danh gia
mot sb tham $ khac nhr tré truyen din va héu qua sir
dung kénh trugn.
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