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Toém tat - Chi phi dinh tuyén dwa trén sb chang c6 wu diém la nat
ngudn kham pha tuyén ngan nhat dén dich. Tuy nhién, han ché cla
phuong phap nay la nat nguon khéng thé phat hién nghén mang
trong tuyén vira kham pha, dan dén mét goi lam gidm chét lwong
dich vu (QoS) dinh tuyén. Bai bao trinh bay phwong phap xéc dinh
chi phi mai, thay vi st dung sé chang (HC), nhém tac gia dwa vao
kha nang tai (LA) clia b dinh tuyén Ia tiéu chi dé thiét 1ap chi phi.
Phuwong phap nay cho phép nut nguon kham pha ra tuyén c6 kha
nang tai t6t nhat den dich nhdm giam thiéu mat géi do nghén mang,
ngoai ra nut nguon c6 thé phat hién ra tuyen vira kham pha bi qua
tai hodc khdng dé cé phwong an dinh tuyén phi hop. St dung NS2,
nhém tac gia danh gia hiéu qua cltia hai phwong phap xac dinh chi
phi trong m6 hinh mang téi cao st dung giao thirc AODV. Két qua
cho thay, chi phi dinh tuyén st dung kha néng tai co ty I€ goi tin glri
thanh coéng dén dich Ién hon khi st dung sb chéng.

Twr khéa - AODV; MANET; HC; LA; QoS

1. Gi6i thi¢u

Ngdy nay, v6i su phat trién bung nd cua cac ung dung
da phuong tién truyen thong trén mang Internet trong khi
ha ting mang van chwa dap ng duoc da tao ra tinh trang
ngh&n mang lam giam chat lwong dich vu dinh tuyén. Thoi
gian qua, cac nha khoa hoc da khong ngimg nghién ctru
giai phap phat hién, han che nghén mang dé qua trinh
truyen thong dugc thong sudt. Hudng tiép can dau tién 1a
cai tién giao thirc truyén thong tai ting van chuyén la TCP,
mot sb giao thic cai tién da dwoc dé xuit nhu: TCP
NewReno [1], Vegas [2], Vegas-W [3]. Hudng tiép can
khéc 1a cai tién co ché quan ly hang doi theo hudng tich
cuc tai cac nit mang c6 thé xuat hién nghén [4], mot sb cai
tién tiéu biéu nhu: RED [5], ARED [6], FRED [7], REM
[8], BLUE [9]. Tuy nhién, cd hai huéng nghién ctru nay
con ton tai han ché. O hudng tlep can dau tién c6 han ché
1a tap trung vao viéc gidi quyét tac nghén mang khi n6 da
hodc sap xay ra dya trén giao thirc TCP, trong khi cac ludng
dir liéu da phuong tién dugc truyen thong dwa vao giao thure
UDP khéng duge quan tam dén. Ngoai ra, hudng tiép can
thr hai c6 han che 1a dya trén xac sudt hily goi som ngau
nhién din dén mat goi khong can thiét, va chi hi¢u qua
trong mo hinh mang ¢ dinh, noi ma cac “nat that c6 chai”
duoc xac dinh trudc, chung khéng hi¢u qua trong cac mod
hinh mang di dong vé&i cong nghé méi nhu MANET.

Nhém téc gia nhén thiy rang, ngoai nhitng nguyén nhan
dan dén tinh trang ngh&n mang nhu: luu lvong mang, bang
théng va kha nang xur 1y ctia nit. Mét nguyén nhan quan
trong khéc 1a do céac giao thirc dinh tuyén su dung céch tinh
chi phi dya vao s6 ching. Thuat toan tim dudng theo sb
chang chua phai 14 thuat toan tot nhét Tuyén ngan nhit co
xu huéng di qua tdm cuia mang gy tac - ngh@n cuc b ¢ cac
nut phan bd gan tim. Vi vay, can cdi tién co ché tim duong

Abstract - The routing cost determining method based on hop count
(HC) has the advantage that it is the source node of the shortest
route. However, this method has one drawback that it is impossible
for the root node to detect network congestion in the discovered
route, which leads to the deterioration of quality of routing service.
This article proposes a new routing cost determining method in which
load ability (LA) of the routers is used as metric instead of hop count.
This method allows source node to discover the route with best
loading capacity to minimize the number of lost packages due to
network congestion. Furthermore, root node can also determine
whether the discovered route is overloaded or not to choose the
appropriate routing method. Using NS2, we analyze the effectivity of
the two routing cost determining methods in highly loaded network
topology using AODV protocol. The results show that LA-based
method has higher packet delivery ratio than HC-based method.
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clia cac giao thirc ndy nham giam tic nghén boi cac luu
luong bi tap trung tai vung trung tadm [10, tr. 2].

Bai bao nay sir dung mot hudng tiép can khac dé xac
dinh chi phi dinh tuyén, cho phép nut ngu@)n phat hién
nghén mang ngay tai qua trinh kham pha tuyén, chi tiét
dugc trinh bay trong phan tlep theo. Phan 3 trinh bay qué
trinh cai dat giao thic cai tién tir AODV sir dung chi phi
dinh tuyén moi. Phan 4 trinh bay tham s6 xay dyng kich
ban m6 phong va danh gia két qua mo phong trén NS2 va
cubi cung 1a két luan.

2. Phwong phap xac dinh chi phi dinh tuyén dya vao
kha nang tai

Phan nay, trinh bay han ché ciia chi phi dinh tuyén dua
trén so chang va phuong phap xac dinh chi phi dinh tuyén
mdi dua vao kha nang tai cia bd dinh tuyen.

2.1. Han ché ciia chi phi dwa vio sé ching

O Nt <> Léng giéng - >Tuvén %Nﬁt ¢b chai
Hinh 1. M6 td két qua kham phd tuyén sir dung sé ching

Chi phi dinh tuyén dua trén s6 ching la s luong nit mang
tir ngudn dén dich. Mot tuyén dugc xac dinh 13 tot nhat néu
tuyén ¢6 s6 luong nut dén dich 1a nho nhat [11]. Hinh 1 12 vi
du md ta qua trinh kham phé tuyén cua giao thirc sir dung sé
ching (tiéu biéu 1a AODV [12], DSR [13], DSDV [14]) dé
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tinh chi phi dinh tuyén dan dén “niit that ¢ chai”. Gia st niit
ngudn N; kham pha tuyén dén nit dich 1a Ns, twong tur nit
ngudn Ng ciing khdm pha hai tuyén dén dich 1a N4 va Ns. Két
qua kham phé tuyén véi chi phi dwa vao HC s& cho ra ba tuyén
¢6 chi phi nho nhat 1a 3, bao gdm: {Ni—Ne—N:—Nz},
{Ns—>Ne—>N7—>N5}, va {Ns—>N5—>N7—>N4}. Caba tuyén giao
nhau & nit ¢ chai Ng dan dén cho luu luong tai ting cao va
r6t gbi tin tai Ng. Khuyét diém nay ¢6 thé khac phyc bang cach
chuyén huéng tuyén dudng ciia niit ngudn qua céc bd dinh
tuyén dang rdi. Day chinh 1a van d& ma nhom tac gia phai giai
quyét trong bai bao nay.
2.2. Chi phi dinh tuyén dwa vao khd ning tii

Thay vi str dung tham s& HC dé xac dinh chi phi, nhém
tac gia stir dung kha nang tai cta bo dinh tuyén 1a tiéu chi dé
thiét 1ap chi phi dén dich. Piéu nay cho phép niit ngudn phat
hién ra tuyén vira kham phéa c6 bi qua tai hodc khong dé co
phuong an dinh tuyén pht hop nham han ché nghén mang.

a) Pinh nghia 1: Gia s tat ca bo dinh tuyén co kich
thudc hang doi (Qmax) 14 nhu nhau, kha nang tai (LAgi) ctia
b6 dinh tuyén tuyén Ri duoc xac dinh nhu cong thire 1.

R.
I-ARi = (Qmax _Qusled )/Qmax (1)
Trong do, Qlifed la kich thuéc hang doi da dugc su
dung tai bd dinh tuyén Ri.

b) Pinh nghia 2: Gia sir ta c6 mot tuyén gom cac bo
dinh tuyén Ri—Ry—...—Rn1—Rn. Chi phi dinh tuyén
(RC) dya trén kha nang tai tir nat nguon Ns dén dich Np la
dai lugng do kha nang tai tbi da tai tat ca cac nut trung gian
trén tuyén tir Ry dén Ry nhu cong thirc 2.

RC =min(LAg;);Vi=2.n-1 2)

_ Vidul: Cho gia tri kich thudc hang doi da sir dung cua
tat ca cac nit nhu Hinh 2, chi phi dinh tuyén cia tuyén
{R1—R¢— R7— Rs} 1a RC = Min (0,67; 0,87) = 0,67.

[ Quax= 150
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Hinh 2. M6 td chi phi dinh tuyén dia vao LA

Qmax= 150
Llia
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Hinh 3. M6 ta chi phi dinh tuyén ciia tuyén khong cé
bé dinh tuyén trung gian

Vidu 2: Trong truong hop tuyén gém hai bo dinh tuyén

1a lang giéng véi nhau (khong ¢ bo dinh tuyén trung gian)
nhu Hinh 3, chi phi dinh tuyén cua tuyén {R;— Rs} la
RC =1 vi khong c6 b dinh tuyén trung gian chiu tai gilta
nat nguon va dich.

Vi du 3: Gié sir tai thoi diém ntit ngudn Ny kham pha tuyén
dén dich N§ thi kha nang téi’ cua cac bo dinh tuyén nhu Hinh
4. Nut nguon N; c6 thé di dén dich qua céc tuyén nhu sau:

- Path1; N;—N»—N3—N;—Ns; RCpatn1=0,33;

- Pathy: RCpath2=0,15;

- Paths: N;—Ng—Ng—N10—N1:—Ns; RCpath3=0,6.

N1—Ng—N7—Ns;

LA=0,33

LA=0,85 LA=0,6

<—> Lang giéng

LA: Kha nang tai @) Nt
Hinh 4. M6 ta tinh chi phi dinh tuyé’n, dwa vao kha nang tai
trong mo hinh mang tong quat

Nhu vay, tuyén duoc chon 1a tuyén {N;—Ns—Ne—
N10—>N11—>N5} vi Paths c6 khd nang tai t6t nhat, twong mg
voi chi phi t6t nhat 13 RC=0,6. Trong truong hop co nhiéu
tuyén dén dich thi tuyén duoc chon la tuyen c6 kha nang tai
16n nhat, twong tmg c6 chi phi RC 16n nhat. Trong trudng
hop ton tai hai tuyén dén dich c¢6 chi phi t6t nhit bang nhau
thi tuyén c6 s6 ching thap hon sé& uu tién dugc chon.

Vi du 4: Xét lai mé hinh mang nhu Hinh 4, trong
truong hop hé thong bat ddu van hanh thi tit ca cac bo dinh
tuyén déu rdi (LA=0), din dén tat ca tuyén duong tir Ny dén
dich Ns déu c6 chi phi bang nhau (RC=1). Két quala tuyen
Pathz dugc chon vi ¢6 s0 lugng nit dén dich thap nhat, lac
nay két qua kham phé tuyén tring véi cach thic tinh chi
phi dua trén s6 ching.

3. LA-AODV - Giao thirc dinh tuyén cii tién sir dung
chi phi dinh tuyén dua trén kha niang tai

Phén nay trinh by co ché kham pha tuyén cua giao thire
AODV sur dung chi phi dva trén HC va chi tiét qua trinh
kham pha tuyén cua giao thirc LA-AODV str dung chi phi
dinh tuyén mai.
3.1. Giao thirc dinh tuyén AODV

AODV thuéc nhdém giao thirc dinh tuyén theo yéu cau,

kham pha tuyen thong qua goi yéu cau tuyen (RREQ) va

goi tra 101 tuyén (RREP). Cau tric géi tin diéu khién tuyén
gom RREQ va RREP ciia giao thirc AODV sir dung chi phi
dinh tuyén dwa vao HC nhu Hinh 5.

Khi nit nguon Ns mudn giri thong tin dén niit dich Np ma
khong ¢6 tuyén dén dich trong bang dinh tuyén ctia no, Ns tién
hanh kham pha tuyén bang cch phat quang ba goi RREQ dén
c4c ndt lang giéng cua nd. Nit trung gian Nj luu tuyén nguoc



100

Lwong Thai Ngoc, Lé Vi

vé& ngudn va tiép tuc quang ba goi RREQ dén tat ca lang giéng.
Qua trinh luu tuyen nguoc vé ngudn va quang ba g0i RREQ

tiép tuc cho dén khi nit dich Np nhan duoc goi yéu cau tuyen

hogc nut dich khong ton tai. Dé tranh xir Iy trung 1ap, moi goi
RREQ chi dugc nit trung gian xtr Iy mot lan.
Type | J | R | C | Reserved | HC
Broadcast ID
Destination IP Address
Destination Sequence Number
Source IP Address
Source Sequence Number

a) RREQ packet
Type | R | A | Reserved | Prefix Sz | HC
Destination IP Address
Destination Sequence Number
Source IP Address
Lifetime

b) RREP packet

Hinh 5. Géi tin diéu khién luxén cua giao thirc AODV
swr dung chi phi dinh tuyén dwa vao HC [12]

Khi nhén dugce goi RREQ, nut dich Np tra 1oi tuyén
thong qua g01 RREP chira thong tin tuyen Ve ngudn. Cac
nut trung gian chuyén tiép goéi RREP vé ngudn thong qua
tuyén nguoc da luu khi nhan goi RREQ trude d6, dong thoi
luu tuyén dén dich Np vao bang dinh tuyén ciia n6 trudc
khi chuyén tiép goi RREP v& ngudn. Ngoai ra, tai cac nit
trung gian ciing thyc hién qua trinh tra 16i tuyén RREP néu
ton tai tuyén du “tuoi” dén dich.

RREP-> Tuyén < Géi bi hity

= RREQ

Hinh 6. Khdm phd tuyén ciia giao thirc AODV

Xem md hinh mang tai Hinh 6, ntit nguén N; kham phé
tuyén dén nit dich Ns bang cach phat quang ba goéi RREQ
dén céc lang giéng {Na, Ns, N7}, g6i RREQ dugc khoi tao
gia tri 1a [Ny, Ns, 0]. Khi nhan dugc goi yéu cau tuyén, nit
N kiém tra va thiy rang n6 khong la nut dich nén tang HC
1én 1 va tlep tuc quang ba gbéi RREQ den tat ca lang gleng
cua nd gom {Ns, Ne}, ddng thoi luu tuyen nguoc veé nguén
Ni, qua trinh tiép tuc tai nut Ns, N7 va cac ndt trung gian
khac cho dén khi nat Ns nhan dwgc RREQ.

Khi nhan duoc goi RREQ tir nut N7, nat dich Ns tra loi
g6i RREP vé nguon thong qua nut trung glan N7, QOI RREP
dugc khoi tao gia tri la [Ns, Ny, 0]. N7 kiém tra va thdy rang
no6 khong phai dich dén cua goi RREP (khong phai nut
ngudn) nén ting HC 1én 1 va t1ep tuc chuyén tiép vé nguon
théng qua nat trung gian Ne. Két qua 1a N; nhan dugc goi
RREP théng qua nut trung gian Ne voi HC bang 3. Bang 1
mb ta thong tin tuyén dén dich va ngudn tai tit ca cac nit

sau qua trinh kham pha tuyén. Két qua 1a nat nguon Ny
khdm pha ra tuyén ngin nhéat dén dich Ns theo tuyén
{N1—>N6—>N7 —>N5} V(S’i Chi phi HC 1@1 3.
Bing 1. Két qud kham pha tuyén ciia AODV voi
chi phi dinh tuyén dua grén HC; S: Nguon, D: Pz’ch,
N: Nut, NH: Nut ke, HC: Chi phi dinh tuyén

) .. | RREQ/RREP | Bing dinh tuyén (RT)
Bude | NUU | 1s D HC] | N | NH | HC
N:i | Khoi tao g6i RREQ [Ny, Ns, 0]
N2 | [N1, Ns 1] N1 N1 1
N3 | [N1, Ns, 2] N1 N2 2
EI:? N4 | [Nz, Ns 3] N1 N3 3
o Ns | [Nz, Ns, 3] N1 N7 3
8 Ne | [Nz, Ns, 1] Ni | Ng 1
é«% N7 | [N1, Ns, 2] N1 Ns 2
& Ns | [Nz, Ns, 1] N1 N1 1
No | [N1, Ns, 2] N1 Ns 2
N1o | [Nz, Ns 3] N1 No 3
N1z | [Nz, Ns, 3] N1 N7 3
_ Ns | Khai tao g6i RREP [Ns Ny, 0]
&% | N7 | [Ns Ni1] Ns | Ns 1
EE | No | [NsNi2] Ns | N7 |2
N1 | [Ns Nz, 3] Ns Ne 3 *
(*) Tuyén vira kham pha

~ Tuong tu, két qua kham pha tuyén cua niit ngudn Ng
dén hai nat dich Ny ‘Vé Ns cling thong qua NH 1a Ng v6i chi
phi la 3. Ta thay rang trong 3 tuyén vira kham pha giao
nhau & “nut that ¢6 chai” la N.
3.2. Giao thirc cii tién LA-AODV

Bét dau

4

Tao goi RREQ; RREQ.RC =1,
Quang ba goéi RREQ);

v

| Nt nhan g6i RREQ |

(D4 nhan RREQ rdi)
1 (khong phai nut dich)?
y

%éf

| Thém <Source, id> vao cache | | Huy géi‘l'QREQ |—

(Nut 1a dlch)vg>y—>
"y

Tao goi RREP;
RREP.RC =1; |
Gui RREP vé nguon;

(C6 duong di)
va (bu méi)?

Tao go6i RREP;
RREP.RC =entry.RC; |
Guri RREP vé ngudn;

Hinh 7. Thudt todn yéu cdu tuyén
Dé cai dit giao thirc LA-AODV, nhom tac gia thyc hién
nhu sau: Pdu tién, nhom tac gia thay thé truong HC thanh
tén mdi 1a RC trong hai géi tin diédu khién tuyén RREQ va
RREP dé luwu chi phi dinh tuyén dua trén kha nang tai; 7ie iép
theo, thay thé thudc tinh HC thanh thudc tinh RC cua thong
tin dinh tuyén (Entry) trong bang dinh tuyén (Routing Table)

'1?

Thiét 1ap tuyén vé ngudn;
LA =kha nang tai cua nut;
RREQ.RC = min(RREQ.RC, LA);
Ouang ha 961 RREO:
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dé phu hop véi chi phi dinh tuyén dua trén kha nang tai; Cudi
clng, cai tién thuat toan kham phéa tuyén cia giao thirc
AODV thanh LA-AODV, cho phép nat ngudn kham pha
tuyén dya vao kha ning tai. Hinh 7 va 8 trinh bay Iuu do
thuat toan clia giao thirc cai tién LA-AODV.

Tao géi RREP; RREP.RC =1;

Tré 10i g6i RREP vé ngudn;

v

| Nt nhan g6i RREP |

(Nut 1a ngudn)?
p y
A\ 4
| Tim entry vé ngudn | | Chép nhan g6i RREP |—
(Tim théy)? n Hily goi RREP |
y
Thiét 1ap tuyén dén dich; \ 4
LA = kha nang tai cua nut;

Hinh 8. Thudt todn tra 161 tuyén

RREP.RC = min(RREP.RC, LA);
Chuyén tiép goi RREP;

Vi du minh hea: Gia st tai thoi diém kham pha tuyén
thi kha nang tai ctia cic bo dinh tuyén nhu Hinh 9. NGt
ngudn N; kham pha tuyén dén nat dich Ns vai chi phi dya
vao kha ning tai. G6i yéu cau tuyén dugc quang ba dén
dich Ns theo ba huéng gébm {Ni—N—Ns— Ns—Ns},
{N1—>Ne—N7—Ns}, va {N1—Ns—No—N1o—>N11— Ns}.
Nut trung gian chi xtr Iy goi RREQ dau tién nhan dugc va
lwu théng tin tuyén nguoc vé ngudn vao bang dinh tuyén.

LA=0,33

LA=0,15 LA=0,25

LA=0,85 LA=0,6

1 A=0,75

H;éy 6

Hinh 9. Khdm phd tuyén ciia giao thirc AODV sir dung goi
RREQ va RREP, chi phi dua trén RC

Khi nhan goi tin yéu cau tuyén, nat dich Ns tra 1oi ba
g6i RREP vé ngudn trén ba tuyén theo cac huéng gom
{N5—>N4—>N3—>N2—>N1}, {N5—>N7—>N6—>N1}, va
{Ns— N11—N1p—Ng—Ng— Ni}. Do vy, nat ngudn nhan
duoc ba goi RREP lan lugt dén tir cac nat Ne, N2va Ng. Goi
RREP dau tién nhan dugc tr N2> duge su dung dé thém
tuyén méi dén dich Ns thong qua NH 1a Ng v6i chi phi
RC = min(0,15; 0,25) = 0,15. G6i RREP thir hai dén tir N,
c6 chi phi RC = min(0,36; 0,33; 0,34) = 0,33. Vi vay, N1

LA=0,75 =~

— RREQ RREP - 2Puyén duoc chon

cap nhat lai tuyén dén dich thong qua NH 1a N2 vi ¢6 chi
phi tot hon tuyén hién tai (tuyén da luu khi nhan géi RREP
dau tién). Cudi cung, N; nhan dugc goi RREP thi ba dén
tir Ng c6 chi phi RC = min(0,75; 0,85; 0,6; 0,75) = 0,6. bay
1a tuyén t6t nhat nén Ny tiép tuc cap nhat lai thong tin tuyén
dén dich thong qua NH 1a Ng véi chi phi 12 0,6.

Bang 2 cho thiy thong tin g6i RREQ, RREP va chi tiét
thong tin tuyen dugc thiét 1ap tai moi nit. Ngoaira, ket qua
kham pha tuyén dugc ghi nhan cho thiy rang nut nguon Ny
va nut dich Ns di phat hién ra tuyén {Ns—N7—Ne— N1} cO
kha nang bi nghén mang, do kha nang tai 16n nhét ctia tuyén
chi dat 0,15, twong mg véi hang doi ctia nt c¢6 chai chi
con trong 15%.

Biing 2. Két qua khdam phd tuyén ciia AODV véi
chi phi dinh tuyén dya trén RC; S: Nguon, D: Dich,
N: Nut, NH: Nut ké, RC: Chi phi dinh tuyén

. RREQ/RREP | Bang dinh tuyén (RT)
Budéc | Nut
[S. D, RC] | NH | RC |
N: | Khoi tao g6i RREQ [Ni, Ns, 1]
N2 [Nz, Ns, 0,36] N1 | Nu 1
N3 [Nz, Ns, 0,33] N1 | N2 0,36
Na [Nz, Ns, 0,33] N1 | N3 0,33
o | Ns |[NyNs5033 | Ni | N, | 033
% Ne [Nz, Ns, 0,15] N1 | N1 1
'8 N7 [Nz, Ns, 0,15] N1 | Ne 0,15 *
2 | Ns | [NiNs005] N: |[N7 |015 |=*
& | Ns | [NyNs075 |Ni | Ni |1
No [Nz, Ns, 0,75] N1 Ns 0,75
Nio | [Na, Ns, 0,6] Ni | Ne | 0,75
N1 | [Nz, Ns, 0,6] N1 | N7 0,6
Ns [Nz, Ns, 0,05] N1 | N1 0,6
Ns | Khoitao goi RREP [Ns, Ny, 1] thtr nhét
N7 [Ns, N1, 0,25] Ns | Ns 1
Ne [Ns, N1, 0,15] Ns | N7 0,25
N1 [Ns, N1, 0,15] Ns | Ne 0,15 &
Ns | Khoi tao goi RREP [Ns, Ny, 1] thit hai
% N4 [Ns, N1, 0.34] Ns | Ns 1
o NES [Ns, N1, 0.33] Ns | Na 0,34
S| N2 | [Ns, Ni,0.33] Ns | Ns | 033
Z | N: | [Ns, Ny, 0.15] Ns | N2 | 0,33
£ 'Ns | Khoitao gbi RREP [Ns, Ny, 1] thit ba
N1 | [Ns, N1, 0,75] Ns | Ns 1
N | [Ns, N1, 0,6] Ns | Nu 0,75
No [Ns, N1, 0,6] Ns | Nio 0,6
Ns [Ns, N1, 0,6] Ns | No 0,6
N1 [Ns, N1, 0,15] Ns Ns 0,6

3.3. So sanh AODV va LA-AODV

Dic diém cua giao thirc cai tién dugc nhom tac gia danh
gia so véi giao thirc gdc duya trén mot sd tiéu chi nhu Bang
3. Giao thirc LA-AODV kham pha ra tuyén c6 kha ning
thong qua 16n dé han ché nghén. Trong qua trinh kham pha
tuyén, LA-AODV c¢6 kha ning phat hién nghén mang nén
hoat dong hi¢u qua trong moéi trudng mang tai cao.
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Bdng 3. So sanh hai giao thirc AODV va LA-AODV 92,59%, cao hon 16,7% so vdi AODV (dat 75,87%).
Tiéu chi AODV LA-AODV A ODVENIYs gROODNAIENS: (RIARODV-REs EEODVEI0ps
Chi phi dinh tuyén dua vao HC LA E . . %
Tuyén tbt nhét 1a tuyén chi phi Nhé Lén § § §
Kha nang xuét hién ndt ¢b chai Cao Thép 5 :; % §
Phat hién ngh&n mang Khong Cé b % i § ;
NGt dich xu 1y g6i RREQ Pautién | Tétca za &0 % §
Hiéu qua khi luu lwong tai cao Khéng Tét . N N il N
0 10 0 W 0

4. M phéng d4nh gia két qué

Nhom tac gia st dung hé mo6 phong NS2 phién ban 2.35
dé danh gia hiéu qua cua chi phi dinh tuyén dya vao LA so
v6i chi phi dinh tuyén dua vao HC. M6 hinh mang c6 11
nut hoat déng trong pham vi 2.000m x 2.000m, c4c nat
mang bd tri ¢d dinh nhu Hinh 9, giao dién mo phong trén
NS2 nhu Hinh 10.

e e gann

o

= 9§

Hinh 10. Giao dién mé phong trén NS2

Bang 4 md ta chi tiét théng sé md phong, nhom tac gia
sir dung ba ludng dit liéu CBR nhu mé ta tai Hinh 7, ludng
dau tién tir nt ngudn No dén dich Ny bat dau phat tir gidy
thir 0, ludng thtr hai tir nat ngudn N7 d&én dich N3 bét dau
phat tir gidy thtr 10, ludng cudi cing tir nit ngudén N7 dén
dich N4 bat dau phat tir gidy thir 20. Téc d6 phat lan luot 1a
10 goi/giay hoac 20 goi/giay.

Bing 4. Thong sé mé phéng

Thong sb Giatri

Khu vuyec dia ly 2.000 m x 2000 m

Vung thu phét séng 250 m

Thoi gian mo6 phong 1.000 s

Téng sb nit mang 11

Dang truyén théng CBR (Constant Bit Rate)
S két ndi 3UDP

Téc do phét 10 goi/gidy; 20 goi/giay
Kich thuéc goi tin 512(bytes)

Hang doi
Giao thuc dinh tuyén

FIFO (DropTail)
AODV va LA-AODV

Két qua mo phong tai Hinh 11 cho thdy rang ty 1¢ giri goi
thanh cong (PDR) cua LA-AODV tuong duong voi giao
thirc gdc. Tuy nhién, trong moi truong tai cao 20 goi/s thi ty
1€ gri goi thanh cong cua LA-AODV hi¢u qua hon giao thic
gdc. Két thic 500s mé phong thi PDR cia LA-AODV dat

Thai gian mé phéng (sec)

Hinh 11. Ty I¢ gui g6i thanh cong

L T\ = SLAAODV-20g6i/s  EAODV-20g6ils
= 4 NE
S 35 NE v
e NE = =
g 3 NS g g
E 25 % §§ g £
w NE . =
t o NN £ £
£ 15 = H s
NN E s
50 100 200 250 300 350 400 450 500

Théi gian mo phong (sec)

a) Tdi cao

SLAAODV-10goi/s 2AO0DV-10g6i/s

Thoi gian tré trung binh (Sec)
(=]
(=]
-

)
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\
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b) Tai thdp
Hinh 12. Thei gian tré trung binh

Thoi gian tré trung binh tai Hinh 12 cho thy ring giao
thirc AODV trong moi truong tai thap thi thoi gian tré trung
binh (ETE) cia LA-AODV thip hon AODV. Tuy nhién,
trong moi truong tai cao thi ETE cua LA-AODV cao hon
AODV do tuyén dudng kham pha dai hon (dya trén hop)
AODV. Két thuc 500s mo phong thi ETE cia LAAODV la
2,64s va AODV la 2,15s trong mdi trudng tai cao; twong
(g 12 0,046s va 0,049s trong mdi truong tai thip.

5. Két luan

Nhu vy, nhom tic gia da dé xuit mot co ché xac dinh
chi phi dinh tuyén méi cho giao thitc AODV trén mang
MANET. Viéc thiét 1ap chi phi dinh tuyén dua trén kha
nang tai cho phép kham pha ra tuyén duong véi kha ning
tai cao, han ché tic nghén. Két qua md phong trén NS2 da
cho thay hiéu qua cua giai phap de xuat Tuong lai, nhom
tac gla sé t1ep tuc nghién ctru, cai tién va mo phong trong
nhiéu méi trudng mang khac nhau dé danh gia hiéu qua.

Cam on: Bai bao dugc su hé tro tai chinh cua Quy Phé,t
trién Khoa hoc va Cong nghé, Pai hoc Pa Nang, mé so
B2016-DNA-46-TT.
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Phu luc

Giao thac LA-AODV duoc cai tién tr AODV n@n
nhém tac gia sir dung ma Iénh cuia giao thirc AODV c6 san
trén NS2 (\ns-allinone-2.35\ns-2.35\aodv) dé cai dat. Sau
day 1a mdt so hiéu chinh co ban dé cai dat:

Dau tién, thay doi cAu tric cua goi RREQ tap tin
laaodv_packeth bang cach loai bo thudc tinh
rg_hop_count va b6 sung vao thudc tinh rq_la.

74 B—]st:u:t hdr_laaodv_request {

15 u_int8_t rqg_type; // Packet Type

16 u_int8_t reserved[2];

1 float g _la; // Load Abilitj

78 u_int32 t rq beast_id; // Broadcast ID

80 nsaddr_t rg_dst; // Destination IP Rddress
81 u_int32_t rq_dst_seqno; // Destination Sequence Number
82 nsaddr_t rqg_src; // Source IP Address

83 u_int32_t rg_src_seqno; // Source Sequence Number
84

85 double rqg_timestamp; // when REQUEST sent;

86 // used to compute route discovery latency

Ngoai ra, thong tin dinh tuyén cua giao thirc méi chua
RC nén cau truc cia géi RREP bi loai bo thudc tinh
rp_ hop count va bd sung vao thudc tinh rp_la.

struct hdr_laaodv_reply {

u_intd t rp_type; // Packet Type

u_int8_t reserved[2];

float rp_la; // Load Rbility

nsaddr_t rp_dst; // Destination IP Address

u_int32 t rp_dst_seqno; // Destination Sequence Number
nsaddr_t rp_src; // Source IP Address

double rp lifetime; // Lifetime

double rp_timestamp; // when corresponding REQ sent;

// used to compute route discovery latency

Tiép theo, thay d6i ciu tric ctia bang dinh tuyén dé luu
trlt chi phi dinh tuyén LA. M¢ tap tin laaodv_rtable.h, loai
bo thugce tinh rt_hops, thay bang thudc tinh rt_la.

Bclass laaodv_rt_entry {
laaodv_rtable;
LAA(
s LALocalRepairTimer;

laacdv_rt_entry();
~laacdv_rt_entry();

v nb_insert(nsaddr_t id);
LRRODV Neighbor* nb_lookup(nsaddr t id);

nsaddr_t
u_int32_t

Eloa:_

nsaddr_t

Tiép theo, khi giti goi RREQ thudc tinh rg_la cua goi
RREQ dugc thiét lap 1a 1, thye hién twong ty cho thude tinh
rp Ia g6i RREP.

// Fill up some more fields.
rg->rg_type = LARODVTYPE RREQ;
rqg->rq la =

rg->rq_bcast_id = bid#+;
rg->rg_dst = dst;

rg->rq dst_seqno = (rt ? rt->rt_seqno : 0J);
rg=->rg_src = index;
segno +=

assert ((segno%2) ==
rg->rg_Ssrc_Segno = Seqgno;
rg->rqg timestamp = CURRENT TIME;

1201 Scheduler: :instance() -schedule (target_, p, )

Tiép theo, khi nhan g6éi RREQ nut chi loai bd goi tin da
xu 1y roi néu nut hién tai khong phai dich.

i if (id lookup (rg->rg_src, rg->rq_bcast_id) &&(rg->rg_dst != index)) {
Fl#ifdef DEBUG

fprintf(stderr, "%s: discarding request\n",
[#endif // DEBUG

_ FUNCTION_ ) ;

Packet: :free(p) ;
return;

Hi
Cudi ciing, truée khi chuyén tiép goi RREQ, nit cap
nhat lai chi phi dinh tuyén trong g6i RREQ.

826 * Can't reply. So forward the Route Request

Loy

8 E else {

in->saddr() = index;

ih->daddr() = IP_BROADCAST;

double gz = (double) ifqueue->queue length() / ifqueue->queue maxlength();
rg->rg_la = (rg->rq la > | - gz)? (1-qz):rg->rq la; //

// Maximum sequence number seen en route

if (rt) rg->rg_dst_segno = max(rt->rt_segno, rg->rg_dst_seqno) ;
forward((laaodv_rt_entry*) 0, p, DELAY);
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