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TIM HIEU GIAI PHAP KET HQP CUA TCP-RENO VA VEGAS
VOI GIAO THUC PINH TUYEN ZRP TREN MANG MANET
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Su két hop giira giao thize diéu khién truyén véi dinh tuyén lai trong mgng MANET
déng mét vai tro quan trong trong viée diéu khién truyén dir liéu tir dau cudi dén dau cudi.
Dong gop chinh cua bai bao nay la tim ra hiéu qua cac kich ban khac nhau trén giao thizc dinh
tuyén lai ZRP va cac giao thize diéu khién truyén cai tién (Reno, Vegas) trén magng MANET.
Théng qua thuc nghiém mé phong bang céng cu mé phéng mang NS2 (phién ban 2.34) dwa trén
cac tham so: ty |é phét g6i tin thanh cong, ty 1é roi gdi tin, thong lwong trung binh va do tré
trung binh, bai bao tién hanh phan tich, xiz Iy diz liéu va danh gid hiéu nang.

Tiur khoa: Mang MANET, TCP-Reno, TCP-Vegas, giao thizc dinh tuyén ZRP.

1. Gigi thigu

Mang tly bién khong day di dong
(MANET) la tap hop tit ca cac diém di
dong, ctng la tap hop céc thiét bi dinh
tuyén di dong duoc két ndi boi cac lién két
khong day, cac két ndi nay tao thanh mot
cau tric lién két ngdu nhién. Nho vao loi
thé khong day va tu do di chuyén ma mang
MANET phi hop véi céc tinh hudng khan
Cép nhu thién tai, tham hoa do con nguoi
gy ra, cac xung d6t quan sy, cac tinh
hudng y té khan cap.

Mot sé nghién ciu su két hop gitra cac
giao thirc truyén tin va giao thirc dinh tuyén
theo nhdm chu ng va phan ng trén mang
MANET ciing di c6 nhitng két qua nhat
dinh. S.Su két hop cua giao thic truyén tin
TCP-Vegas voi giao thic dinh tuyén
AODV (giao thuc phan ung) trén mang
MANET da nang cao dugc hiéu suét truyén
tin vai ty 1€ phéat goi tin thanh cong cao hon
so voi khi TCP-Vegas két hop véi DSDV
(giao thircchu tng)[1]; hiéu suat truyén tin
cua TCP-Reno dugc danh gia cao hon khi
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két hop véi OLSR (giao thircchir tng)[5].
Tuy nhién, do tinh chat ning déng cua moi
truong mang MANET, céc nat di chuyén
vira theo nhém, vira roi rac thi nhirng sy két
hop d6 co hiéu qua khdng cao[4]. Vi vay,
khi c¢6 su két hop gitra giao thic truyén tin
va giao thuc dinh tuyén lai trén mang
MANET phu hop s& gop phan cai thién
hiéu niang st dung va giam chi phi truyén
thong. Chinh vi vay ciing di c6 nhiéu
nghién ctru nham cai tién va phat trién cac
giao thirc dinh tuyén theo nhém bang nghi,
thich nghi, dinh tuyén lai (DSDV,AODV,
ZRP)[8], giao thtc truyén tin (Tahoe, Reno,
New-Reno, Vegas)[1][3], va nghién ctu su
két hop gitra céc giao thuc ndy voi nhau dé
g6p phan nang cao hiéu nang trén MANET.
Trong bai bao nay s€ tap trung nghién cau
anh huong cua su két hop giira giao thic
truyén tin TCP-Reno, TCP-Vegas Vvéi giao
thae dinh tuyén vong thudc nhém dinh
tuyén lai ZRP, dong thoi théng qua mo
phong dé so sanh, danh gia hiéu ning trén
cac kich ban khac nhau va dua ra phuong
an lya chon t6i wu gdp phan nang cao hiéu
nang trén MANET.

2. Su két hop giira giao thirc TCP véi



giao thire dinh tuyén
2.1. Giao thirc TCP-Reno

TCP-Reno la mot giao thirc giao van cai
tién caa TCP duoc ap dung rong réi trén
Internet ngay nay, noi ma luu lugng ngay
cang ting nén viéc nghién ctu két hop véi
cac giao thirc dinh tuyén trén mang dién
rong dé diéu khién tranh tic nghén Ia rat co
¥ nghia. Dé diéu khién truyén théng, TCP-
Reno sir dung nhiéu co ché diéu khién tac
nghén riéng biét nhu: co ché bit dau cham,
co ché tranh tic nghén, co ché phét lai
nhanh va co ché phyc hdi nhanh.

Thudt toan TCP-Reno/2] nhuw sau:

Ban dau khi mot két néi duoc thiét lap
thi TCP-Reno dit ngudng cua cira s6 phét
c6 do I6n t6i da va kich thuéc cua cwnd
bang 1 segment.

Tai thoi diém (t+1) thi chi xay ra ¢ 1
trong cac truong hop sau:

* Trwong hep 1: Tram phat nhan dugc
segment hdi dap ACK (Truyén nhan thanh
cong):

Néu w <= ssth thi:

St dung co ché bat dau cham:

Kich thudc ctra s6 duoc cap nhat:

w(t+l) =w(t) + 1

Ngoai ra (Cho truong hop w>ssth):

Tang kich thudc w theo tuyén tinh:

Kich thuéc cira sé dugc cap nhat:

w(t+1) = w(t) +1w(t)

* Trwong hep 2: Tram phat nhan dugc
3 segment ACK hdi dap trung 1ap sé hiéu:

St dung co ché phat lai nhanh va phuc
hdi nhanh:

bat lai nguong: ssth = w(t)/2

Kich thudc cira s6 dugc cap nhat:

w(t+1) = ssth

* Trwong hep 3: Khi phat hién cé
segment bi qua thoi gian cho

bat lai nguong: ssth = w(t)/2
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Kich thuéc ctra s6 duoc cap nhat:

w(t+l) =1

Str dung co ché bat dau cham.

Trong d6, w: kich thuéc ctra so phat;
ssth: ngudng bat dau cham

Nhu vay TCP-Reno diéu khién cua s6
phat bang cach nhan thong tin tir segment
hoi dap ACK va segment bi hét thoi gian
cho (time out). Su cai tién caa TCP-Reno ¢
day 1a sau khi st dung co ché phét lai
nhanh né st dung co ché phuc hdi
nhanh, TCP-Reno da tan dung dugc duong
truyén va cai thién dang ké vé thong luong.
2.2. Giao thic TCP-Vegas

TCP-Vegas la mot giao thic cai tién
tranh tic nghén, né dwoc phét trién va ké
thua tur giao thac TCP-Reno. Thay vi ting
ty 1& gui cho dén khi xay ta mat gai tin thi
TCP-Vegas ¢b ging dé ngan thiét hai d6
bang cach giam ty 18 gai khi né nhan duoc
tinh hudng chuan bi tic nghén ngay ca khi
chua c6 diu hiéu mat céc segment[2].
Chinh vi vay TCP-Vegas c6 thé duoc xem
nhu 12 mot giao thic TCP cai tién “chu
ung” va nd trai nguoc hoan toan véi TCP-
Reno 1a “phan tmg” vi TCP-Reno chi xt ly
dap tng khi xay ra viéc mat cac segment.
TCP-Vegas sir dung cac co ché trong qua
trinh diéu khién truyén théng nhu: co ché
cira 6 truot (slide windows), co ché bét
dau cham (slow start), co ché tranh tic
nghén, co ché phét lai nhanh, phuc hoi
nhanh va co ché diéu khién truyén théng
caa no.

Céc hanh dong diéu khién tic nghén chi
ung cua TCP-Vegas dua trén phép do RTT
(Round Trip Time, thoi gian do goi tin di
tron mot vong). Trén méi RTT, TCP-Vegas
tinh thong lugng do thyc té va so sanh no
v6i thong luong du kién.

- Théng luong du kién duoc tinh toan
nhu sau: Expected= cwnd/BaseRTT,
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Trong d6, cwnd: kich thudc cira s tac
nghén hién tai; BaseRTT: phép do RTT
quan sét.

- Thong lugng thuc té dugc tinh nhu
sau: Actual =RTTIlen/RTT,

Trong do, RTT chinh la RTT trung binh
cua cac phan doan hdi dap ACK trong RTT
cudi cing; RTTlen 1a s byte duoc truyén
trong RTT cudi cling

Su khéac nhau gitta hai phép do duoc
tinh todn trong cac phan doan RTT co so,
gid tri A duogc tinh theo cdng thic sau:

A= (cwnd/BaseRTT - RTTIen/RTT)/BaseRTT

TCP-Vegas thiét lap cac gia tri a, p vay,
viéc lya chon céc gié tri nay phu hop cling
s& anh huong lon dén viéc didu khién
truyén thong. NGt ngudn so sanh A Véi y
trong giai doan bat dau cham va so sanh véi
Cac gia tri o, P trong giai doan tranh tac
nghén dé diéu chinh kich thudc cura s6 gui
sau moi vong round trip time (RTT) va tinh
cac gia tri, duoc thé hién qua co ché (Hinh
1)

- /\e.\'p

Théng lwong )

Diff )
1 1

act

Kich thuwéc cira sb

W= H‘max

Hinh 1. Co ché diéu khién cira s6 truyén tin
cua TCP-Vegas
Trong co ché bit diu cham, khi nhan
mot ACK méi va A nho hon v, nt ngudn
tang cwnd thém 1, nguoc lai cwnd giam
mét lugng bang p%, ssthresh duoc dit lai
bang cwnd va chuyén sang co ché tranh tic
nghén. Nhu vay, co ché bat dau cham duoc

khoi dong tai thoi diém ban dau hoic sau
su kién timeouts va két thac khi cwnd 16n
hon ngudng ssthresh. Kich thudc cira b
trong co ché bt dau cham duoc md ta nhu
sau:

{ cwnd +1  ifA<y
cwnd = _
cwnd*(1-p) ifA>y

Trong co ché tranh tic nghén, khi nhan
mot ACK méi, ndt ngudn ting kich thudc
ctra s6 thém 1/cwnd néu A nho hon ., giam
mot luong 1/cwnd néu A 16n hon B, va
khong ddi khi A nam trong khoang o va p.
Kich thudc cira sé trong co ché tranh tic
nghén dugc mo ta nhu sau:

pa

ond +—1— i A<y

cwnd
cwnd = cwnd fa<A<p
ownd ——=— if A2fp

cwnd

Trong dé a, B VA y thuong dwoc thiét lip
lan lwot bang 1, 3 va 1. Trong giai doan
tranh tic nghén con cé hai co ché phat lai
nhanh va phuc hoi nhanh cho phép gidi
quyét nhanh chéng tinh trang tic nghén
mang. TCP-Vegas nhanh chong phat lai
cdc goi tin bi mat khi nhén ba ACKs lap ma
khéng quan tam dén thoi gian hét han ciia
goi tin.

2.3. Giao thirc dinh tuyén ving (ZRP)
ZRP[7] la giao thirc dinh tuyén lai, nd
két hop tinh nang giita chi &ng va phan
g dé ma rong viéc gia tang kich thudc va
s6 lwong nit mang. ZRP duoc dinh nghia 1a
mot vung xung quanh cac ndt, trong vung
sir dung dinh tuyén chu ang va ngoai ving
st dung dinh tuyén phan ung. Hiéu ning
cua giao thirc nay co thé duoc t6i uu hoa
khi diéu chinh tham s6 ban kinh viing phu
hop, viéc diéu chinh ndy phu thudc vao cac
yéu té nhu: téc do di chuyén, mat do nut. ..
Ciu tric ciia ZRP



Dé phét hién cac nut lang giéng méi va
lien két that bai, ZRP dya vao giao thirc
kham pha lang giéng (NDP) dugc cung cip
boi 16p MAC. NDP truyén thong diép
HELLO canh bao déu dan. Khi tiép nhan
mét tin hiéu thi bang lang giéng dugc cap
nhat. Cac lang giéng khong nhan duoc tin
hiéu trong mét thoi gian nhat dinh n6 s&
duoc loai bo khoi bang. Néu tang MAC
chua c6 BDP thi tinh nang nay s€ phai
duoc cung cap boi IARP.

M&i quan hé giita cac thanh phan dugc
minh hoa trong (Hinh 2): cap nhat tuyén
duoc khaoi dong bai NDP né théng bao cho
IARP khi bang lang giéng dugc cap nhat.
IERP sir dung bang dinh tuyén cua IARP
dé dap ung cac truy van tuyén. IERP
chuyén tiép truy vin cho BRP. BRP sir
dung bang dinh tuyén cua IARP dé huong
dan truy van tuyén di tir ngudn truy van.

ZEP
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1
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1
---p BRP Inter-process
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Hinh 2. Cdu tric cia ZRP

2.4. Su két hop giira cac giao thirc
ZRP ¢6 loi thé 1a mot giao thire dinh
tuyén lai, duoc két hop cac uu diém cua
giao thire dinh tuyén cha tng (proactive) va
giao thic dinh tuyén phan ung
(reactive). TCP-Vegas c6 thé dugc xem nhu
la mot giao thirc TCP “chu ung” khi ¢
gang diéu chinh kich thudc cia s6 phil hop
ngay ca khi chua c6 dau hiéu mat céc
segment. TCP-Reno c6 thé duoc goi la giao
thiee TCP “phan tmg” vi chi xt 1y dap tGng
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khi c6 cac segment ton that xay ra.
2.4.1. TCP-Reno két hop véi ZRP

ZRP két hop hai phuong an dinh tuyén
kh&c nhau hoan toan trong cung mot giao
thirc. Trong ving dinh tuyén, thanh phan
cha &ng 1ARP duy tri bang dinh tuyén up-
to-date, c6 nhiém vu duy tri thong tin dinh
tuyén cho nhiéu nat nam trong ving dinh
tuyén cua nat, bat ky mot nat trong ving
déu ludn duy tri trong bang dinh tuyén cua
no6 thong tin dinh tuyén dén tat ca cac nat
khac trong vung. Théng tin dinh tuyén
duogc phat broadcast theo mot khoang thoi
gian quy dinh dé gilp cho bang dinh tuyén
lubn cap nhat nhitng théng tin méi nhat.
Véi viéc thuong xuyén duy tri théng tin
dinh tuyén caa IARP da giup cho giao thic
nay hoan toan phu hgp vai TCP-Reno,
boiTCP-Reno lién tuc ting ctra s6 phat cho
dén khi nhan thdng tin tir segment hdi dap
ACK va segment bi hét thoi gian cho (time
out), TCP-Reno da tan dung dugc duong
truyén nén cai thién thong luong mot cach
dang ke.

TCP-Reno ¢ hiéu ning sir dung tot hon
S0 Véi cac giao thirc khac khi két hop voi
giao thire dinh tuyén OLSR trén MANET
(giao thirc dinh tuyén cha @ng)[5]. Tuy
nhién, van dé quan trong cua két hop nay la
viéc xac dinh ban kinh vung phu hop, ban
kinh viing ti wu phu thugc vao mot sé yéu
t5, bao gém ca toc do6 nat, mat do nit va
chiéu dai mang. Khi thong sé nay thay doi
thi ban kinh ving phai dugc diéu chinh dé
t6i rru hiéu ning.
2.4.2. TCP-Vegas két hgp véi ZRP

TCP-Vegas duoc lua chon la phu hop
véi thanh phan IERP cta ZRP, thay vi ting
ty 1& giri cho dén khi xay ra mat géi tin nhu
TCP-Reno thi TCP-Vegas ¢6 gang dé ngin
thiét hai d6 bang céach giam ty Ié gui khi n6
nhan duoc tinh hudng chudn bi tic nghén
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ngay ca khi chua c6 dau hiéu mat céc
segment. Khi mot nit yéu cau tuyén, néu
trong ving thi cac tuyén cd sin ngay lap
tirc nhung dbi voi dich nam bén ngoai ving
thi IGc nay thanh phan IERP (c6 thé duoc
xem la giao thire dinh tuyén phan tng cua
ZRP) duogc d& nghi ting kham pha tuyén va
dich vu bao tri tuyén dya vao két néi cuc bo
boi IARP. Khi mot ndt yéu cau maot tuyén
dén dich, né phai khoi dau mot qua trinh
khéam phé tuyén dé tim duong di dén dich
(Route discovery). Qua trinh khdm pha
tuyén nay hoan tat khi c6 mot tuyén da sin
sang hoic da kiém tra cac tuyén kha thi [2].

Qua tai liéu nghién cau [1] da danh gia
rang vai su két hop cua giao thic truyén tin
TCP-Vegas voi giao thic dinh tuyén
AODV (giao thuc phan ung) trén mang

MANET d4 nang cao duoc hiéu suat truyén
tin vai ty 1€ phéat goi tin thanh cdng cao so
v6i khi TCP-Vegas két hop voi DSDV
(giao thuc cha @wng). Chinh nho wu diém
cua thanh phan “phan ung” IERP cua giao
thirc dinh tuyén ZRP va tinh ning “chu
tmg” cua TCP-Vegas c6 thé hd tro lan
nhau, gidp tiét kiém dugc tai nguyén mang,
cai thién dugc bang thong.

3. Panh gia két qua bang mé phéng

Trong bai b4o nay thuc hién md phong hai
kich ban d6 1a giao thuc truyén TCP-Reno
két hop véi giao thirc dinh tuyén ZRP,
TCP-Vegas két hop voi ZRP, sau do so
sanh, danh gid va dua ra phuong éan lya
chon téi wu. Cac tham sé (Bang 1) thuc
hién mé phong nhu sau:

Bdng 1. Cac tham so thuc hién md phong

STT Tham so Gia tri
1 Giao thuc dinh tuyén ZRP
2 Giao thuc truyen tin Reno, Vegas
3 Tang MAC 802.11
4 Kich thuéc goi tin 512bytes
5 Pham vi di chuyén cua nut 1000mx1000m
6 S6 nat 40
7 Thoi gian mo6 phong 100s
8 Mo hinh di dong Random Waypoint Mobility
9 Ban kinh phét séng cua nat 250™
10 Ban kinh di chuyén cua nit 500™
11 Toc d6 di chuyén toi da 40m/s
12 Ban kinh vung 2 node
13 Gidtria, B,y lan lugt 1,3val
14 Phan mém mo phong NS-2 phién ban 2.34

Kich ban mé phong dugc thé hién (Hinh 3):

Tur cac két qua dat duoc sau khi thuc
hién mé phong, tdi sir dung phan mém
Trace Graph dé phan tich két qua luu vét
qua céc file luu vét va thuc hién phan tich
bai cac s6 liéu sau: Ty Ié phat goi tin thanh

cong; Thong lugng; Ti 1€ roi goi tin; DO tré
trung binh.
3.1. Ty 1¢ phat goi tin thanh cong

Ty 1€ phat goi tin thanh cong (PDR)
dugc tinh theo cong thirc:

PDR = (Tong sb goi tin nhan/tong sé goi



tin guri) x 100

Biéu @6 (Hinh 4) cho thay ty 18 phat goi
tin cua TCP-Reno dat cao nhit cé lic 1én
dén 560 packets/TIL, cao hon so véi TCP-
Vegas 540 packets/TIL va ciing c6 ltic thap
nhat 12 190 packets/TIL, thip hon so vdi
TCP-Vegas 200 packets/TIL.

Céc s6 liéu thé hien TCP-Reno di ching
t6 wu thé tang kich thudc cira 6 truyén dir

Hinh 3. Kjch ban md phang

So sanh gitra hai biéu db, TCP-Reno két
hop véi ZRP ¢6 mic dao dong lon hon
(Hinh 4), tong sb goi tin dat duogc 1a 33941,
Véi ty 18 dat duoc 1a 90,70%, thap hon so
vai ty 1€ cua TCP-Vegas. Khi TCP-Vegas
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liéu nén ty I¢ phat goi tin thanh cong doi
IUc c6 gi4 tri dat dugc khé cao, tuy nhién
khi cac nat mang lién tyuc thay doi va viéc
dinh tuyén lai céc tuyén dudng ciing chinh
1a diém bét loi cua giao thuc nay khi ty 1&
phat g6i tin thanh cong lai thiap hon so voi
TCP-Vegas.

10 20 30 40 50 60 70 80 €0
Théri gian m6 phang [sec]

Hinh 4. Ty I¢ gdi tin guri thanh cong

két hop ZRP, biéu d6 duoc thé hién c6 muc
dao dong nho hon, voi 32428 s luong goi
tin giri thanh cong nhung co ty 18 hiéu suét
lai dat cao hon d6 1a 91,65% (Bdang 2).

Bdang 2. Ty I¢ phét goi tin thanh cong

TT Giao thirc sir dung Tong so goi tin S6 goi tin giri | Ty 16%
1 TCP-Reno 37420 33941 90,70%
2 TCP-Vegas 35381 32428 91,65%

3.2. Théng lwgng trung binh
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N
b3
S

Théng leong [No. of Packets/TIL]

L L
10 20 30 40 50 60 70 80 %0
Thei gian m phong [sec]

Hinh 5. Thong luong dat duwot cua cac giao thic

Théng luong trung binh 1a sé lugng goi
tin giri thanh cong/gidy dén cac nat dich
trong sudt thoi gian md phong.

Qua biéu dd (Hinh 5) cua ca hai kich
ban md phong ta thiy thong lugng cua ca
hai giao thuc déu c6 mirc giao dong lon.

Viéc tang kich thudc cira so lién tuc cua
giao thic TCP-Reno di anh huéng rat lon
dén viéc chiém gitr duong truyén gay ra
thuong xuyén tit ngh&n mang, cé it nhat 3
lan thong luong tré vé & muc 0 tai thoi
diém thir 3s, 17s, 69s (xay ta hién tugng tat
ngh&n mang).

Thong lugng trung binh cua TCP-Vegas
14 196 packets/s, (Bang 3), chung to TCP-
Vegas kho c¢6 co hoi tang kich thudc cira s6
nho vao cac tham sé alpha, beta pha hop.
Biéu d6 (Hinh 5) ciing thé hién hién tuong
tit ngh&n mang chi xay ra mot lan tai thoi
diém 44s.

Bdng 3. Thong lheong dat duwot cua Cac giao thic

1 TCP-Reno 225

2 TCP-Vegas 196

3.3. Ty lé roi goéi tin

Ty 1€ roi goi tin (PLR) duoc tinh theo cong
thuc:
PLR= (téng sé gdi tin reilténg sé goi tin
gui) x 100

Biéu db (Hinh 6) thé hién ty 18 g6i tin
roi cua cac giao thac TCP-Reno va Vegas
khi két hop véi giao thirc dinh tuyén ZRP.

So sanh cac két qua cho thiy ty I goi tin
roi cia TCP-Reno nhiéu hon so véi TCP-
Vegas thé hién & sb liéu 18,63% so Vi
17,98% (bang 4). S6 liéu trén chuang to
raing TCP-Vegas c6 thé ngin ngira cac goi
tin bi mat trong qua trinh truyén thong nho
vao viéc theo ddi cac RTT dé diéu chinh
kich thudc cira s6 tang giam phu hop. Tréi
lai, TCP-Reno lai lién tuc tang kich thudc
ctira SO cia n6 cho dén khi phat hién diu
hiéu tit nghén mang, chinh diéu nay da lam
cho ty I¢ goi tin roi cao hon so voi TCP-
Vegas.

Wi

TT Glfi 0 thiic Thong luwgng T e
si dung i Hinh 6. Ty 1¢ gdi tin roi
Bang 4. Ty ¢ gdi tin roi
TT Giao thirc sir dung S6 g6i tin chung Sogoitinroi | Tylé
1 TCP-Reno 37420 6974 18,63%
2 TCP-Vegas 35381 6365 17,98%

3.4. D) tré trung binh End-to-End

Do tré trung binh End-to-End 1a thoi
gian trung binh can thiét d& mot goi tin



duoc truyén thanh cong tir nGt ngudn dén
nut dich.

trung binh End2End [sec]

" &.b_L’_f""':e Era——
05 1 15 2 4 45 5 55

2 25 3 35
Thong heomg Bit nhiin diroe [bits/TIL) x10

Hinh 7. D¢ tré trung binh End-to-End

Do tré trung binh chiu anh huéng Ion
boi d6 dai cua tuyén duong truyén tin ciing
nhu cac bd dém tai cac ndt, néu goi tin dén
bo dém nhiéu thi thoi gian cho tai cac bo
dém s& tang 1én. Véi co ché cua minh TCP-
Vegas ¢ gang duy tri mot luong nho cac
goi tin trong hang doi thi TCP-Reno da
chiém mat lugng 16n cac goéi tin trong bo
dém.

O biéu dd (hinh 7) d6 tré caa TCP-Reno
tang rat cao, c6 luc 1én dén 12s, ching to
viéc tang lién tuc kich thudc cira s6 da 1am
cho bang thong trén duong truyén ting cao,
kéo theo do tré trung binh ciaa TCP-Reno
cao: 0.1757s. Nguoc lai TCP-Vegas c6 do
tré trung binh rat thap: 0.0914s (bdng 5)
nhé vao viée diéu khién kich thudc cua s6
tang giam phu hop.

TRUONG PAI HQC PHU YEN

Bdng 5. B¢ tré End-to-End cua cac giao thic

TT Giao thirc sir P tré trung
dung binh
1 TCP-Reno 0.1757
2 TCP-Vegas 0.0914

4. Két luan

Nhu vay, bai béo nay da tim hiéu giai
phép két hop ciia TCP-Reno va TCP-Vegas
Véi giao thie dinh tuyén ZRP, qua hai kich
ban md phong cho thay TCP-Vegas két hop
Véi giao thire dinh tuyén ZRP c¢6 hiéu suat
t6t hon nho vao co ché udc luong bing
thdng va cac gia tri a, B, y dé do luong tit
ngh&n mang va diéu chinh kich thudc cira
s6 phu hop, thé hién qua cac s6 liéu nhu: co
ty 1€ phéat gdi tin thanh cong, ty 1€ roi goi
tin thap va do tré trung binh thap hon so v&i
TCP-Reno. Tuy nhién TCP-Vegas cé mot
nhuoc diém 14 viéc tan dung thong luong
trén duong truyén chua duoc téi wu, van
con & muc thap hon so véi TCP-Reno.

Tuong lai chung toi s& tiép tuc tim hiéu
va md phong viéc két hop thém giira céc
giao thuc truyén tin cai tién khac nhu TCP-
Vegas W, TCP-Vegas A... vdi giao thuc
dinh tuyén ZRP nham tim ra két hop téi uu
vai muc dich néng cao hiéu nang st dung
trong MANETO
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Abstract

Exploring the solution of TCP-Reno and TCP-Vegas with ZRP over MANET
The combination of both hybrid routing protocol and transmission control protocol

(TCP) plays an important role in end-to-end data packet transmission. The main contribution of
this article is to find the effect of different scenarios on hybrid routing protocols and the TCP
variants (Reno, Vegas) over MANET. According to the simulation results by simulation tool
NS2 (version 2.34), Packet delivery, Drop ratio, Average throughput, Average end to end delay,
the article conducts data processing, analysing and performance evaluation.
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