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MO DAU

INTERNET tir khi ra doi dén nay ludn dong mot vai trd quan trong trong doi
séng xa hoi, n6 tac dong dén moi mdt, moi linh vuc trong doi séng. Xa hoi cang phat
trién thi vai trd cua INTERNET cang dugc thé hién rd hon. Theo thoi gian,
INTERNET ngay cang duogc cai tién va ning cao ca vé tdc do, dung luong dudng
truyén ciing nhu cong nghé két ndi. Pic biét, voi su ra doi cia cong nghé két ndi
khong ddy cung véi uu diém ciia no da gitp cho mo hinh mang khong day ngay cang
dugce 4p dung phd bién. Mang di dong khéng diy dwgc chia thanh hai kiéu mang:
Mang str dung co s& ha ting va mang khong c6 co s6 ha ting. Mang khong c6 co s6 ha
tang con duoc goi 1a mang tuy bién di dong — MANET (Mobile Ad Hoc Network).

Mang MANET 1a mot hé thdng tu tri ma may chu di dong dugce két ndi bang
duong vo tuyén va cé thé di chuyén tu do, thuong hoat dong nhu mot router, nhung no
gidi han ving phil séng va viéc két ndi ctia nd bi gidi han trong ranh gidi mang tuy
bién di dong. Mat khac, Su phat trién coa INTERNET cung voi cac dich vu va ung
dung ctia nd va xu hudng mang khong day thé hé thir tu (4G) hudng toi All- IP
network dan dén viéc doi héi cao hon trong viéc cho phép cac nat mang tuy bién di
dong két n6i voi INTERNET cung st dung cac dich vu va Gmg dung ciia nd. Vi vay,
van d¢ dat ra d6 1a 1am sao khi mot node di chuyén giira cic mang MANET ma van
duy tri dugc két néi INTERNET, dam bao cho viéc truyén dir liéu ciing nhu cac ung
dung van hoat dong binh thuong.

Giao thuc Mobile IP va cac giao thire IP micromobility cho phép mdt nat di dong
truy cap INTERNET va thay d6i diém truy cap ctia minh ma khong bi mat két nbi. Dbi
v6i Mobile IP cac nit di dong can & trong pham vi ving phu song cia cac diém truy
cap va can phai c6 mot két ndi truc tiép véi né.

Xuat phat tir nhitng van dé trén, em chon dé tai “NGHIEN CU'U GIAI PHAP
TiCH HQP MANET VOI INTERNET SU DUNG GIAO THUC MOBILE IP”
nham nghién ctru cac giai phap tich hop MANET véi INTERNET va nghién ciru cu
thé giai phap tich hop MIPMANET tiic 13 cac nat trén mang c6 day st dung giao thirc
Mobile IP dé van chuyén goi tin, khi goi tin dén FA, FA sé& chuyén goi tin dén nut dich
trong mang Ad Hoc str dung giao thirc AODV.

Luan van g6m co phén mé dau, két luan va 03 chuong, cu thé nhu sau:

Chuwong 1. Téng quan vé MANET va MOBILE IP

Nghién ctru cac co so 1y thuyét vé mang MANET, nhiing dic diém chinh, co ché
hoat dong, cac giao thirc dinh tuyén va phan loai cac giao thirc dinh tuyén trong mang
MANET, cac dic diém va hoat dong cua giao thirc Mobile 1P

Chwong 2. Cac giai phap tich hgp MANET véi INTERNET

Nghién ctru, phan tich va so sanh cac giai phap tich hop MANET vdi
INTERNET.



Nghién ctru chi tiét giai phap tich hop MIPMANET
Chuong 3. Mo phéng tich hop MANET véi INTERNET sir dung giao thirc
Mobile IP
Gi6i thiéu vé bd cong cu md phong NS-2 va cac bude st dung NS2 cho mé
phong mang MANET.
Tién hanh cai dit, mo phong trén NS-2 va danh gia két qua moé phong khi tich
hop MANET v6i INTERNET str dung giao thirc Mobile IP.



CHUONG 1.TONG QUAN VE MANET VA MOBILEIP
1.1. Gi6i thiéu chung vé mang MANET
1.1.1. Khai niém co ban

Céc thiét bi di dong nhu cac may tinh xach tay, véi dic trung 13 cong suit CPU,
bd nh¢ 16n, dung lugng dia hang trdm gigabyte, kha nang am thanh da phuong tién va
man hinh mau da tré nén pho bién trong doi song hang ngay va trong cong viéc. Pong
thoi, cac yéu cau két ndi mang dé sir dung cac thiét bi di dong gia ting dang ké, bao
gdm viéc hd tro cac san phdm mang vo tuyén dua trén vo tuyén hodc hdng ngoai ngay
cang nhiéu. Véi kiéu thiét bi dién toan di dong nay thi giita nhitng ngudi sir dung di
dong luén mong mudn co su chia sé thdng tin.

Mot mang tuy bién 1a mot tap hop cac thiét bi di dong hinh thanh nén mot mang
tam thoi ma khong can sy tro gitip cia bat ky su quan 1y tap trung hoic cac dich vu hd
tro chuin nao thuong co trén mang dién rong ma & do cac thiét bi di dong c6 thé két
ndi duge. Cac node dugc tu do di chuyén va thiét 1ap nd tuy y. Do do, topo mang
khong day c6 thé thay d6i mot cach nhanh chong va khong thé du bao. N6 c¢6 thé hoat
dong mot minh hodc co thé dugc két ndi téi INTERNET.

Vay MANET (Mobile Ad Hoc NETwork) 1a mét tap hop cia nhitng node mang
khong day, nhitng node nay c6 thé duoc thiét 1ap tai bat ky thoi diém va tai bat ctr noi
nao. Mang MANET khong dung bét ky co s& ha tang nao. N6 1a mot hé thong tu tri
ma may chu di dong duoc két ndi bang duong vo tuyén va co thé di chuyén tu do,
thuong hoat dong nhu mot router.

A

Mobile A('l-hoc Networks
Hinh 1.1. Minh hoa mang MANET
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Hinh 1.2. Biéu d6 mang MANET
1.1.2. Lich sir phat trién

Mobile Ad-hoc Network - MANET trudc day con duoc goi 1a mang vo tuyén
goi, va duoc tai tro, phat triéen boi DARPA trong dau thap nién 1970. Sau d6 mot
mang méi: SUSAN (Adaptive Survivable Network) da dugc dé xuat boi DARPA viao
nam 1983 dé hd trg mot mang quy mo 16n hon, manh mé& hon. Thoi gian nay, Ad-hoc
da dugc st dung dé mé ta mét loai mang nhu tiéu chuan IEEE802.11.

Mobile Ad-hoc Network da dugc dinh nghia boi IETF.

1.2. Pic diém ciia mang MANET

Thiét bi tu tri dau cudi (Autonomous terminal): Trong MANET, moi thiét bi di
dong dau cudi 1a mot node tu tri. N ¢6 thé mang chirc ndng cua host va router. Bén
canh kha ning xir 1y co ban ctia mot host, cac node di dong nay c6 thé chuyén d6i chirc
nang nhu mot router. Vi vy, thiét bi dau cudi va chuyén mach la khong thé phan biét
duoc trong mang MANET.

Phén chia hoat dong (Distributed operation): Vi khong c6 hé théng mang nén
tang cho trung tdm kiém soat hoat dong cia mang nén viéc kiém soat va quan 1y hoat
dong cia mang duoc chia cho cac thiét bi dau cudi. Cac node trong MANET doi hoi
phai co sy phéi hop v&i nhau. Khi can thiét cac node hoat dong nhu mot relay dé thuc
hién churc ndng ctia minh. Vi du nhu bdo méat va dinh tuyén.

Dinh tuyén da dudng: Thuat toan dinh tuyén khong diy co ban cé thé dinh
tuyén mot chang va nhiéu chang dya vao céac thugc tinh lién két khac nhau va giao
thizc dinh tuyén. Singalhop MANET don gian hon multihop & van dé cu trac va
thyc hién véi chi phi thap va it ing dung. Khi truyén cac goéi dir liéu tir mot ngudn
ciia n6 dén diém trong pham vi truyén tai truc tiép khong day, cac géi dir lidu sé
duoc chuyén tiép qua mot hodc nhiéu ndt trung gian.

Céu hinh dong (dynamic network topology): Vi cac node 1a di dong, nén cau tric
mang c6 thé thay doi nhanh va khong thé biét trudc, cac két ndi giita cac thiét bi dau
cudi co thé thay doi theo thoi gian. MANET s& thich tmg tuyén va diéu kién lan truyén
gidng nhu miu di dong va cac node mang di dong. Cac node di dong trong mang thiét



1ap dinh tuyén dong v6i nhau khi chung di chuyén, hinh thanh mang riéng cta chung
trong khong trung. Hon nita, mot User trong MANET c6 thé khong chi hoat dong
trong mang ludi di dong dac biét, ma con co thé yéu cu truy cdp vao mgt mang )
dinh cong cong (Vi du: INTERNET).

Dao dong vé dung lugng lién két (Fluctuating link capacity): Ban chét ti 18 bit 1i
cao cuia két nbi khong day can quan tim trong mang MANET. Tir dau cudi nay dén
dau cudi kia c6 thé dugc chia s& qua mot vai ching. Kénh giao tiép & dau cudi chiu
anh hudng cta nhiéu, hiéu tmg da duong, su giao thoa va bing thong cua no it hon so
v6i mang c6 ddy. Trong mot vai tinh hudng, truy cip cua hai ngudi dung c6 thé qua
nhiéu lién két khong day va céc lién két nay c6 thé khong dong nhat.

Téi wu hod cho thiét bi dau cudi (light-weight terminals): Trong hau hét cic
truong hop cac node trong mang MANET 1a thiét bi véi toc d6 xir 1y ciia CPU thép, bo
nhé it va luu trir dién nang it. Vi vay can phai t6i uu hoa cac thuat toan va co ché.

1.3. Kiéu két noi va co ché hoat dong
1.3.1. Cac kiéu két ndi topo mang
1.3.1.1. Mang may chu di dong

O topo nay cac thiét bi chi lién két véi mot may cha duy nhat. Céc thiét bi khac
lién két qua may cht d6 nhu hinh vé:

artemK pollo
\‘\

Hinh 1.3. Mang may chu di dong
1.3.1.2. Mang c6 cac thiét bi di dong khong dong nhat
O topo nay cac may c6 thé lién két truc tiép véi nhau trong pham vi phil séng ctia
minh:
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Hinh 1.4. Hinh minh hoa mang c6 cac thiét bi di dong khong dong nhét
1.3.2. Ché @) hoat dong
1.3.2.1. Ché dd IEEE-Ad Hoc
Ché d6 nay thi cac node di dong truyén thong truc tiép v6i nhau ma khong can
tGi mot co so ha ting ndo ca. Trong ché do nay thi cac lién két khong thé thyuc hién qua

nhiéu chéang:

Hinh 1.5. Ché d6 IEEE-Ad Hoc
1.3.2.2. Ché @9 co sé ha tang
Ché d6 nay thi mang bao gdm céc diém truy cap AP ¢ dinh va cac node di dong
tham gia vao mang, thuc hién truyén théng qua cic diém truy cap. Trong ché do nay
thi cac lién két c6 thé thyc hién qua nhiéu chang:
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Hinh 1.6. Ché d6 co so ha ting
1.4. Phan loai mang MANET
1.4.1. Theo giao thirc
- Singal-hop:

+ Mang MANET dinh tuyén singal-hop 13 loai mé hinh mang ad-hoc don
gian nhat. Trong do, tat ca cac node déu nam trong cing mot ving pha song,
nghia 1a cac node c6 thé két ndi truc tiép voi nhau ma khong can cac node
trung gian.

+ Mo hinh nay cac node c6 thé di chuyén tu do nhung chi trong mot pham vi
nhat dinh du dé cac node lién két tryc tiép vdi cac node khac trong mang.

Hinh 1.7. Singal-hop

- Multi-hop
+ Pay 1a mo hinh pho bién nhat trong mang MANET, n6 khac véi mo hinh
trude 12 cac node co thé két ndi véi cac node khac trong mang ma co thé
khong can két ndi truc tiép véi nhau. Cac node cé thé dinh tuyén vé6i cac node
khéc théng qua cac node trung gian trong mang. Dé mo hinh nay hoat dong



mot cach hoan hao thi cin phai c¢6 giao thirc dinh tuyén pht hop véi mé hinh
mang MANET.

Hinh 1.8. Multi-hop

- Mobile multi-hop

M6 hinh nay cling twong ty véi mo hinh thir hai nhung sy khac biét ¢ day 1a mo
hinh nay tap trung vao cac ung dung c6 tinh chat thoi gian thuc: audio, video.
1.4.2. Theo chirc nang

- Mang MANET dang cap (Flat)

+ Trong kién tric nay tit ca cac node c6 vai trd ngang hang véi nhau (peer-
to-peer) va cac node dong vai tro nhu cac router dinh tuyén dit lidu géi trén
mang. Trong nhitng mang 16n thi ciu trac Flat khong t6i wu hoa viéc st dung
tai nguyén bing thong ctia mang vi nhitng thong tin diéu khién phai truyén
trén toan b mang. Tuy nhién no thich hgp trong nhiing topo c6 céc node di
chuyén nhiéu.

- Mang MANET phan cép (Hierarchical)

+ Pay 1a mo hinh sir dung ph6 bién nhét. Trong mo hinh nay thi mang chia
thanh cac domain, trong mdi domain bao g@)m mét hodc nhiéu cluster, mdi
cluster chia thanh nhiéu node. C6 hai loai node 1a master node va nomal node.

e Master node: 1a node quan tri mét router c6 nhiém vu chuyén dit liéu
clia cac node trong cluster dén cac node trong cluster khac va nguoc lai. Néi
cach khac n6 c¢6 nhi€ém vy nhu mot gateway.

« Normal node: 14 cac node nam trong cting mét cluster. N6 c6 thé két nbi
v6i cac node trong cluster hodc két ndi voi cac cluster khac théng qua master
node.
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Hinh 1.9. Mo hinh mang phén cép

+ V6i cac co ché trén mang sir dung tai nguyén bing thong hiéu qua hon vi
cac thong diép chi phai truyén trong 1 cluster. Tuy nhién viéc quan 1y tinh
chuyén dong cia cic node trd nén phirc tap hon. Kién trac mang phan cap
thich hgp cho cac mang cé tinh chuyén dong thap.

- Mang MANET két hop (Aggregate)

+ Mang = Zones, Zone = nodes.

+ Mdi node bao gdm hai muc topo : Topo murc thip (node level), va
topo mirc cao (zone level).

+ Mdi node dic trung boi: node ID va zone ID. Trong mot Zone co thé ap
dung kién truc ding cip hoic kién tric phan cap.

Network topology Aggregate ad hoc network
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Hinh 1.10. M6 hinh mang Aggregate
1.5. Phan loai cac giao thirc dinh tuyén trong mang MANET
Mang MANET (Mobile Ad Hoc Network) 14 mang khong ddy dic biét gom tap
hop céc thiét bi di dong, giao tiép khong day, co kha ning truyén thong truc tiép véi
nhau hodc théng qua cc nit trung gian 1am nhiém vy chuyén tiép. Cac nat mang vira
dong vai tro nhu thiét bi truyén thong vira dong vai tro nhu thiét bi dinh tuyén. Véi
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nguyén tac hoat dong nhu vay, n6 khong bi phu thudc vao co so ha téng mang ¢ dinh
nén cé tinh linh dong cao, don gian trong viéc lap dat, chi phi trién khai va bao tri
thap.

Nhu vay, khi sir dung cc giao thirc dinh tuyén thong thuong diwa trén cac giai
thuat Distance-Vector hodc Link-State trong mang Ad Hoc s& dan dén mot sb van dé
phét sinh: [21]

Tiéu ton bang théng mang va ndang heong nguoén nudi cho cdc cdp nhdt dinh ky:
Hau hét cac thiét bi di dong trong mang Ad Hoc s€ hoat dong dua trén nguff)n pin, viéc
truyén hodc nhan géi tin s& tiéu tén dang ké dén ngudn ning luong nay. O cic mang
thong thuong, viéc két ndi cac b dinh tuyén nhin chung 1a khong thay doi vé vi tri,
chinh vi thé it xay ra viéc thay ddi cAu hinh topo mang nén vi¢c hdi tu mang 1a it xay
ra.Tuy nhién, trong mang Ad Hoc, cac nit luon thay doi vi tri ddn dén cdu hinh topo
mang thay ddi, nén doi hoi can phai c6 su hdi tu cua mang cho cac tuyén mo1 mot cach
nhanh chong. Pé thuc hién duge viée nay, cac giao thuc dinh tuyén phai lién tuc gui
cap nhat dinh tuyén, din dén viéc tiéu tén kha nhiéu bang théng va ning lugng.

Cdc dwong di dw thira dwoc tich lily mét cach khéng can thiét: Trong moi trudng
mang Ad Hoc, c6 rat nhiéu dudng di tir ntit nguén dén nut dich va nhimg duong di nay
s& duoc cap nhat ty dong vao bang dinh tuyén trong cac thiét bi dinh tuyén (thiét bi di
dong), dan dén viéc du thira duong di trong bang dinh tuyén.

Céc giao thirc dinh tuyén trong mang Ad Hoc duoc chia thanh 3 loai: Giao thirc
dinh tuyén theo bang ghi (Table-Driven Routing Protocol), Giao thirc dinh tuyén diéu
khién theo yéu cau (On-Demand Routing Protocol) va Giao thirc dinh tuyén két hop
(Hybrid Routing Protocol).
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[ Ad hoc Routing Protocols l
(Tabie v On Demand
-
Hierarchical

Hinh 1.11. Phan loai céc giao thirc dinh tuyén trong mang Ad Hoc
1.5.1. Giao thirc dinh tuyén theo bang ghi (Table-Driven Routing Protocol)

Giao thic dinh tuyén theo bang ghi con duoc goi 1a giao thic chi ung
(Proactive). Theo giao thirc ndy, bat ky mot nit trong mang déu ludn duy tri trong
bang dinh tuyén ctia né thong tin dinh tuyén dén tat ca cac nut khic trong mang.
Thong tin dinh tuyén duoc phat broadcast trén mang theo mot khoang thoi gian quy
dinh dé giup cho bang dinh tuyén ludn cip nhat nhitng thong tin méi nhat. Chinh vi
vy, mot nat ngudn cé thé 1ay thong tin dinh tuyén ngay 1ap tic khi can thiét.

Tuy nhién, voi nhitng mang ma cac node di chuyén nhiéu hodc cac lién két giita
cac node bi dut thi cAn phai co co ché tim kiém hodc stra d6i thong tin ctia nit bi dit
trong bang dinh tuyén, nhung néu cac lién két d6 khong sir dung thi s& trd nén lang phi
tai nguyén, anh huong dén cac bing thong cua mang. Chinh vi thé giao thic dinh
tuyén theo bang ghi chi 4p dung trong cdc mo hinh mang MANET ma céc n(t it di
chuyén.

Céc giao thirc hoat dong theo kiéu giao thirc dinh tuyén theo bang ghi nhu: Giao
thic DSDV (Destination Sequenced Distance Vector), Giao thuc WRP (Wireless
Routing Protocol), Giao thirc GSR (Global State Routing)...
1.5.2.Giao thirc dinh tuyén diéu khién theo yéu ciu (On-Demand Routing
Protocol)

Mot phuong phap khac voi phuwong phap dinh tuyén diéu khién theo bang ghi d6
1a dinh tuyén diéu khién theo yéu cau con dugc goi 13 giao thic theo yéu cau
(Reactive). Theo phuong phéap nay, cac tuyén dudng sé dugc tao ra néu nhu c¢6 nhu
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cau. Khi mét nit yéu cau mot tuyén dén dich, né phai khoi diu mot qua trinh kham
pha tuyén dé tim duong di dén dich (Route Discovery). Qua trinh ndy chi hoan tat khi
d3 tim ra mot tuyén san sang hodc tat ca cac tuyén kha thi déu da duoc kiém tra.

Khi mot tuyén di duoc kham pha va thiét 1ap, né duoc duy tri théng sb dinh
tuyén (route maintenance) bdi mot sé dang thu tuc cho dén khi hoic 1a tuyén d6 khéng
thé truy nhap dugc tir nlit ngudn hodc 1a khong can thiét dén né nira.

Véi cac co ché do, cac giao thirc dinh tuyén diéu khién theo yéu cau khong phat
broadcast dén cac nat 1an c4n vé cac thay ddi ciia bang dinh tuyén theo thoi gian, nén
tiét kiém duoc tai nguyén mang. Vi vay, loai giao thirc nay co thé st dung trong cc
mang MANET phirc tap, cac node di chuyén nhiéu.

Mot s6 giao thirc dinh tuyén diéu khién theo yéu cau tiéu biéu nhu: Giao thirc
CBRP (Cluster Based Routing Protocol), Giao thtc AODV (Ad Hoc On Demand
Distance Vector), Giao thitc DSR (Dynamic Source Routing), Giao thuc TORA
(Temporally Ordered Routing Algorihm)...
1.5.3.Giao thire dinh tuyén két hop (Hybrid Routing Protocol)

Trong giao thirc dinh tuyén nay c6 két hop ca hai co ché giao thuc dinh tuyén
chu ng (Proactive) va giao thitc dinh tuyén theo yéu cau (Reactive). Giao thirc nay
phu hop vé1 nhitng mang quy mo, kich thude 16n, mat do cac nut mang day dac.

Trong giao thuc dinh tuyén nay, mang dugc chia thanh cac ving (zone). Mdi
node duy tri ca thong tin vé kién tric mang trong ving ciia n6 va thong tin vé cac viing
lang giéng. Péu d6 c6 nghia 1a giao thitc Hybrid st dung giao thirc dinh tuyén theo
yéu cau (Reactive) giita cac zone va giao thirc dinh tuyén chu tmg (Proactive) cho céc
node mang trong cung zone. Do d6, duong di dén node trong cing mét zone duoc lap
ma khong can phai dinh tuyén ra ngoai zone, trong khi dé céac tién trinh kham pha
duong va duy tri dudng thi duoc st dung dé tim kiém va duy tri dudng di giira cac
zone v&1 nhau.

Céc giao thirc dinh tuyén tiéu biéu sir dung kiéu Hybrid: Giao thitc ZPR (Zone
Routing Protocol), Giao thitc ZHLS (Zone-based Hierarchical Link State Routing
Protocol)...

1.6. Mt s6 giao thirc dinh tuyén co ban trén mang MANET
1.6.1. Giao thitc DSDV(Destination Sequence Distance Vector)
- Mo ta
+ DSDV 14 giao thirc dinh tuyén vector khoang cach theo kiéu timg budc:
Trong mdi nat mang duy tri bang dinh tuyén luu trir dich c¢6 thé dén & budc
tiép theo cta dinh tuyén va s6 bude dé dén dich. DSDV yéu ciu niit mang phai
giri déu dan thong tin dinh tuyén quang bé trén mang
+ Uu diém cta DSDV la dam bao khong c6 dudng dinh tuyén kin bang cach
st dung s6 tht tu dé danh diu mdi duong. S6 tht tu cho biét mic do “moi”
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ciia dudng dinh tuyén, sb cang 16n thi miac d6 dam bao cang cao (dudng R
dugc coi 1a tot hon R’ néu s6 thir ty cia R 16n hon, trong trudng hop c6 cung
sO thur ty thi R phai c6 s6 budc nhé hon). S6 thir tu sé ting khi niit A phat hién
ra dudng dén dich D bi pha v&, sau d6 nit A quang ba dudng dinh tuyén cua
no t¢i nit D voi s6 bude khong gidi han va sb tha tu s& ting 1én.

- Pdc diém: DSDV phu thudc vao thong tin quang ba dinh ky nén né sé tiéu tén

thoi gian dé tong hop thong tin trudc khi duong dinh tuyén duoc dua vao sir

dung. Thoi gian nay 1a khong dang ké d6i v6i mang co cdu tric ¢b dinh noéi

chung (bao gdm ca mang c6 ddy), nhung v6i mang Ad Hoc thoi gian nay 1a dang

ké, co thé gy ra mat goi tin trudc khi tim ra duoc dinh tuyén hop 1y. Ngoai ra,

ban tin quang cdo dinh ky cling 1a nguyén nhéan gy ra lang phi tai nguyén mang.
1.6.2. Giao thirc dinh tuyén AODV (Ad Hoc On Demand Distance Vector)

Giao thirc dinh tuyén AODV 1a mét trong nhiing giao thitc dinh tuyén theo co
ché theo yéu ciu trong hé théng mang MANET. Tuong ty nhu giao thirc DSR, AODV
cling phat goi tin broadcast dé yéu cau tim dudng khi ¢6 nhu cau. Tuy nhién diém khac
biét co ban dbi vai giao thirc DSR 1a AODV sir dung nhiéu co ché khac dé duy tri
thong tin bang dinh tuyén, chang han nhu n6 str dung bang dinh tuyén truyén théng dé
lwu trir thong tin dinh tuyén voi mdi entry cho mét dia chi dich. [1]

Khong st dung co ché Source Routing va ciing khong can biét thong tin vé cac
node lang giéng ciia n6, AODV dua trén cac entry ciia bang dinh tuyén dé phat géi tin
RREP vé node ngudn va node ngudn dung théng tin d6 dé gui dir liéu dén dich. Dé
dam bao rang thong tin trong bang dinh tuyén 1a moi nhat thi AODV sir dung k¥ thuat
Sequence Number (k¥ thuat ndy dung dé nhan ra cac con duong di khong con gia tri
trong qua trinh cap nhat bang dinh tuyén) dé loai bé nhitng dudng di khong con gia tri
trong bang dinh tuyén. Mdi node s& c6 mot bo ting sé Sequence Number riéng cho no.
[2] Ie 7

Tuong tu nhu co ché hoat dong ciia DSR, qua trinh dinh tuyén cua AODV cling
bao gdm 2 co ché chinh: co ché kham pha dinh tuyén va co ché duy tri thong tin dinh
tuyén.
1.6.2.1. Co ché kham pha tuyén (Route Discovery)

Co ché kham pha tuyén s& duoc thiét 1ap khi mot niit ngudn c6 nhu cau trao doi
thong tin v6i mot nat khac trong hé thong mang. Trong hé thong mang MANET hoat
dong theo giao thirc AODV, mdi nit trong hé thong mang ludn duy tri 2 bd dém: Bo
dém Sequence Number va Bo dém REQ ID. Cip théng tin <Sequence Number,
REQ ID> 4 dinh danh duy nhat cho mot goi tin RREQ. Cip thong tin nay s& bi thay
d6i gia tri khi: [2]
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- Doi voi Sequence Number:

+ Trude khi mdt node khoi dong tién trinh route discovery, di€éu nay nham

chéng sy xung dot véi cac goi tin RREP trude do.

+ Khi nhan dugc mot goi tin RREP giri tir nut dich dé tra 1oi goi tin RREQ,
n6 s€ cap nhat lai gid tr1 Sequence number 16n nhét ciia mot trong 2 gia tri:

Sequence number hién hanh ma né luu giir dbi voi Sequence number trong goi
RREQ
- Déi véi REQ ID: Khi c6 mot su thay doi trong toan bd cac nat 1an cin cua nd

dan dén s& c6 mot s tuyén dudng trong bang dinh tuyén s& khong con hiéu luc.
S6 REQ ID s& duoc ting 1én khi node khai dong mot tién trinh route discovery

moi.
Source | Request Source Destination Destination
Hop count
address ID sequence No. address sequence No.

Hinh 1.12.C4c truong trong goi tin RREQ
Tién trinh kham pha tuyén duoc khéi dong khi mot node mudn trao do6i dir lidu

v6i mot node khac ma trong bang dinh tuyén cta né khong c6 thong tin dinh tuyén dén
node dich d6. Khi d6 tién trinh s& phat broadcast mot goi RREQ cho cac node lang
giéng ctia n6. Thong tin trong RREQ ngoai dia chi dich, dia chi ngudn, s6 hop-count
(dugc khoi tao gia tri ban dau la 0),... con co cac truong: $6 sequence number cua

node nguon, sd6 broadcast ID, giad tri sequence number dugc biét 1an cudi cung cua

node dich. Khi cac node lang giéng nhin duoc gbi RREQ, nd sé kiém tra tuan tu theo

cac buoc:
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Bét diu tién trinh kham pha
dwong tai nguon

»
|

A
Phat RREQ dén c4c hang xém

Trwéc do node chwa nhin RREQ?
<Source, Broadcast_id>

Hily g6i RREQ

Thém <Source, Request_id> vao Route cache ctia node

Két thic tién
trinh xi ly goi
RREQ di nhan

Node khéng 1a dich? N
Khéng c6 dwong trong Route cache? N
Hoac
——p

Cé dwong nhung DSN cua Route
cache nhé hon DSN ciia RREQ

A 4
Phin hdi RREP vé ngudn

- Thiét 1ap dwong din ngugc vé node phat RREQ
- Hop_cnt = Hop_cnt + 1

K&t thic tién trinh

kham pha duong

Luwu dd 1.1. Co ché xir Iy kham pha duong tai node cuia AODV
- Budéce 1: Xem cac goi RREQ di duogc xir Iy chwa? Néu di dugc xir 1y thi nd sé
loai bo goi tin d6 va khong xir Iy thém. Nguoc lai chuyén qua budc 2.
- Budc 2: Néu trong bang dinh tuyén cua né chira duong di dén dich, thi s&
kiém tra gia trj Destination sequence number trong entry chira thong tin vé duong
di v6i s Destination sequence number trong géi RREQ, néu sé Destination
sequence number trong RREQ 16n hon s6 Destination squence number trong
entry thi n6 s& khong st dung thong tin trong entry clia bang dinh tuyén dé tra 1oi
cho node ngudn ma né sé tiép tuc phat Broadcast goi RREQ d6 dén cho cac node
lang giéng ctia n6. Nguoc lai nd s& phat Unicast cho gbi RREP ngugc trd lai cho
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node lang giéng cua né dé bao da nhan goi RREQ. G6i RREP ngoai cac thong tin
nhu: dia chi nguén, dia chi dich,... con chtra cac thong tin: destination sequence
number, hop-count, TTL. Nguoc lai thi qua budc 3.

- Bude 3: Néu trong bang dinh tuyén ctia né khong c6 dudng di dén dich thi nd
s& tang s6 Hop-count 1én 1, ddng thoi né sé ty dong thiét 1ap mot duong di nguoc
(Reverse path) tir nd dén node ngudn bang cach ghi nhan lai dia chi ctia node
lang giéng ma né nhan gbi RREQ 1an dau tién. Entry chira duong di ngugc nay
s& duogc ton tai trong mot khoang thoi gian du dé goi RREQ tim duong di dén
dich va g6i RREP phan hdi cho node ngudn, sau dé entry nay s& dugc xoa di.
Source Destination Destination
address address sequence No.

Hop count Life - time

Hinh 1.13.Cac truong trong goi tin RREP

Quia trinh kiém tra nay s¢ lap tuan tu cho dén khi gap node dich hodc mdt node
trung gian ma c6 cic déu kién thoa budc 2. Trong qué trinh tra vé goi RREP, mot node
c6 thé nhan cing lic nhiéu goi RREP, khi d6 nd s& chi xu 1y g6i RREP c¢6 s6
Destination Sequence number 16n nhit, hoic néu cung s Destination sequence
number thi né s& chon géi RREP ¢6 sé6 Hop-count nho nhat. Sau d6 né s& cap nhat cac
thong tin can thiét vao trong bang dinh tuyén cta né va chuyén goi RREP di.
1.6.2.2. Co ché duy tri thong tin dinh tuyén

Nhu d3 nhan xét & trén, co ché hoat dong cia AODV la khong can phai biét
thong tin vé cac nut lang giéng, chi can dua vao cac entry trong bang dinh tuyén. Vi
vay, khi mot node nhan thay ring Next hop (ching ké tiép) cta nd khong thé tim thy,
thi n6 s& phat mot goi RRER (Route Error) khan cap véi sé Sequence number bang s6
Sequence number trudc d6 cong thém 1, Hop count bang oo va giri dén tit ca cac node
lang giéng dang o trang thai active, nhiing node d6 sé tiép tuc chuyén géi tin d6 dén
cac node lang giéng ctia no,... va cir nhu vy cho dén khi tit ca cac node trong mang &
trang thai active nhan dugc goi tin nay. [2]

Sau khi nhan thong bao nay, cac node s& xda tat ca cac dudng di c6 chtra node
hong, dong thoi c6 thé s& khoi dong lai tién trinh kham pha tuyén néu né c6 nhu cu
dinh tuyén dir liéu dén node bi hong d6 bing cach giri mot goi tin RREQ (véi sd
Sequence number bing sé Sequence number ma né biét truée d6 cong thém 1) dén cac
node lang giéng dé tim dén dia chi dich.

1.7. Mobile IP va quan ly di dong
1.7.1. Tong quan veé giao thirc Mobile IP

Mobile IP duoc xdy duyng nhim muc dich cho phép nguoi dung véi thiét bi di
dong cia minh c6 thé di chuyén tir mang nay sang mang khac ma van tiép tuc duy tri
cac dong théng tin dang dién ra. Cung voi su phat trién ctua cong nghé mang 4G,
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Mobile IP van dang dugc nghién ctru va cai tién nhdm dam bao tinh di dong cta thiét
bi trong thé hé mang twong lai.

Trong thiét ké cua giao thirc IP, mdi thiét bi khi ndi két vao mang s& dugc gin két
véi mot dia chi IP nhat dinh. bay dugc xem nhu diém ndi vt Iy cua thiét bi véi mang
INTERNET. Khi trao doi dit liéu trén mang cac thiét bi duoc gid dinh 1a khong thay
ddi dia chi IP. Néu mot nat lién lac CN (Correspondent Node) guri goi tin dén nut di
dong MN (Mobile Node) thi trude tién goi tin s& dugc dinh tuyén dén mang nha HN
(Home Network) cia MN ma khong phu thudc vao vi tri hién tai cia MN. Sau do,
Mobile IP  dam nhiém viéc chuyén tiép goi tin nay dén cho MN dé duy tri dong thong
tin khong bi gian doan giira hai thiét bi.

Mot s6 thuat ngit chinh:

- Nut di dong MN: 14 thiét bi c6 cai dat phan mém Mobile IP client. MN luén
dugc gan vai mot IP ¢b dinh goi 1a dia chi nha - HA (Home Address). Trong hinh

1.14 dia chi nha cia MN s¢€ la 12.1.2.3/24. Khi MN dang trong mang nha, qua

trinh lién lac dién ra binh thuong, nut di dong tién hanh giri va nhan cac goi tin

nhu mot thiét bi thong thuong.

- Néu MN di chuyén ra khéi mang nha, thi MN can c6 mot HA (Home Agent)
thay mit cho thiét bi. Vai trd cia HA 1a nhan thong tin giri dén MN va tiép tuc
chuyén tiép dén dia chi moi cia MN.

- Khi MN chuyén tir mang nha dén mang ngoai FN (Foreign Network), né s&
dugc cung cép mot dia chi tam goi 1a CoA (Care of Address). MN c6 nhi¢m vu
dang ky v6i HA dia chi CoA méi ndy. MN c6 thé nhan dija chi nay 13 tir may chu

DHCP hoac st dung IP cua FA (Foreign Agent).

Pé xac dinh MN di di chuyén khoi mang nha ciing nhu tim kiém FA méi & mang
ngoai dua vao thong di€p quang ba ma HA va FA dinh ky gui trén cdc mang cuc bo
ctia chiing, MN tiép nhén cac gbi tin nay va xac dinh dugc nhitng thong tin can thiét.
Qua trinh nay dugc biét dén véi tén 1a Agent Discovery.

Céch thirc ma Mobile IP thyc hién dé duy tri duoc dong dir liéu lién tuc khi thiét
bi di chuyén dén mang khéac véi dia chi IP méi dugc minh hoa bang cach thuc giri goi
tin dén MN khi chiing & mang ngoai trong hinh 1.14:



18

’ MIP Virtual NIC
" s ~ -~ 12.1.2.3/24
, & ~

Physical NIC

S, S 15.2.4.6/24
giatrs P
~
Mobie Node

Sec:17.357
Ds:12123
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Home Network
1212.0/24
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Foreign Network
15.2.4.0/24

Home Agent
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Home Address 1&.:'\‘ of Address |
3 - - - {
1 > L 6
sl ld ‘
3 |

Sec: 12357
Ds1:12123
1 IP Header Payloa

Correspondent Node
17.35.7/24

Hinh 1.14: Cach thtrc gtri goi tin khi MN ¢ mang ngoai
Phéan tich:

- Budce 1: Trong hinh 1.14, router R1 dong vai tro nhu mdt HA cho nuat di dong.
Khi MN di chuyén sang mang ngoai, n6 s& thuc hién viéc dang ky dia chi CoA
bang cach giri goi tin “MIP registration” dén cho HA.

- Budc 2: HA st dung dia chi CoA nhéan dugc & budc 1 dé tién hanh cap nhat
bang dang ky (MIP Registration Table). Bang dang ky nay luu trir 4&nh xa gitta
dia chi nha, dia chi tam va mot s6 thong tin lién quan nhu thoi han dang ky.

- Budc 3: Khi goi tin duge gui tir CN dén dia chi nha cia MN, HA s& ding ra
lam trung gian tiép nhan goi tin nay sau d6 chuyén hudéng ching dén vi tri hién
tai cuia MN.

- Budc 4: HA dung phuong phap "déng g6i" goi tin dé chuyén thong tin cho
MN bang cach dung thém phan Outer IP header vao géi tin géc va chuyén theo
duong ham (IP-in-IP tunelling) dén dia chi CoA ma MN da ding ky.

- Budc 5: Card mang vat 1y (Physical NIC) thuc hién thao bo Outer IP header
dé khoi phuc goi tin gbc va chuyén giao cho card mang 4o (Virtual NIC). Céc
mg dung dang thuc thi trén MN vén chi gan két v6i dia chi nha trén card mang
a0, do vay viéc thay ddi ctia CoA cua thiét bi sé& khong lam gian doan luéng
thong tin giita hai thiét bi.

Qua trinh tiép dién cho dén khi hét thoi han da dang ky (hoic MN chuyén dén vi
tri méi). Khi diéu ndy xay ra, MN s& tién hanh diang ky lai voi HA. Khi MN tré vé
mang nha, né khong can di dong nira, vi thé MN s& giri mot yéu cau huy bo ding ky
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lwu dong dén HA, ndi o rang n6 dang " nha" dé HA khéng thyc hién dudng ham va
don bd céc dia chi tam trong bang dang ky trudc do.

Giao thirc mobile IP ¢c6 mét nhuge diém 1a do tré (delay) 16n (do géi tin phai
chuyén qua HA trudc r6i méi dén MN) vi thé nd s& anh hudng dén cac ing dung thoi
gian thuc (real-time application). Chinh vi vay, dd c6 nhiéu cai tién duoc dua vao
Mobile IP dé tang tinh hiéu qua va giam delay.

1.7.2. Pinh tuyén tam giac TR (Triangular Routing)

MIP Virtual NIC
12.1.2.3/24
Physical NIC
15.2.4.6/24

Src:15246 Src:12.1.23
Dst-12.02." Dst:17.357

[Ouuv IP Header ] IP Header Payioad I X

= Mobile Node

((¢))

AP1 3 y. AP 2
Home Network R2 Foreign Network
12.1.2.0/24 ‘ 15.2.01 15.2.4.0/24
N AS o, ‘ Sre:12.1.23
7 MP Registration Table o ;)J \ / O 17337
* \ l IP Header

Home Address | Care of Address

T12123 | 15246

R
@ l Correspondent Node
% ) 1357/

Hinh 1.15: Pinh tuyén tam giac

MN sau khi nhan dugc goi tin géc s& biét duoc chinh xac dia chi IP cua CN. Vi
thé, MN c6 thé giri cac gbi tin tryc tiép dén CN hodc thong qua dudong ham dén HA
nhd chuyén gitp. Viée giri truc tiép goi tin dén CN s& 13 giai phap tdi vu giup giam
thiéu do tré khi giri/nhan thong tin gitta MN va CN. Qu4 trinh nay duoc goi 1a dinh
tuyén tam giac. Tuy nhién, thuc té mot s6 router va firewall thuong dugc cau hinh véi
chtic nang "ingress filtering" nham muyc dich ngin chin cac cudc tin cong gia mao dia
chi. Chirc niang nay s& chin cac goi tin ¢6 dia chi IP ngudn khong thudc subnet mang
cuc bo. Trong hinh 1.15 géi tin gtri tir MN dén CN s& ¢6 IP source 1a 12.1.2.3, khong
thudc vé subnet 15.2.4.0/24, do d6 no sé& bi loai bo. Dé giai quyét van dé nay Mobile
IP dua ra giai phap dudng ham nghich (Reverse Tunneling). Theo d6 MN s& chuyén
g6i tin thong qua dudng hdm dén HA trude khi HA chuyén tiép chung cho CN.

Dé cai thién hiéu qua dinh tuyén, nguoi ta dua ra giai phap cho phép MN sau khi
xéc dinh dugc dia chi IP ctia CN thi MN s& giri tryc tiép thong tin CoA hién hanh dén
CN. CN s& duy tri 4nh xa lién két giita dia chi nha va CoA ctia MN (tuong tu nhu HA)
trong mot khoang thoi gian nhat dinh. Néu anh xa ndy van con hop 18 thi CN va MN s&
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trao ddi dir liéu tryc tiép voi nhau ma khong can qua HA. Néu 4nh xa khéng ton tai
hoic bi expired thi CN s& tién hanh giri cac géi tin dén HA, r6i tir HA s& chuyén dén
MN nhu binh thuong, sau d6 MN ¢6 thé giri lai CoA cho CN.
1.7.3 Foreign Agents - FA

Viéc str dung dia chi IP that (Public IP) dé ding ky nhu hinh 1.15 s& din budc
cac mang ngoai danh trude mot s6 IP that cho céc thiét bi di dong. Néu sb luong cac
MN di chuyén dén mang ngoai qua nhiéu sé dan dén tinh trang khong con du IP dé
cung cAp cho MN méi. Dé giai quyét vin dé nay IP di dong di bd sung thém khai
niém Foreign Agents - FA. Khi c¢6 su hién dién cua FA thi cic MN s€ dung chung IP
ciia FA dé 1am CoA cta minh. Trong hinh 1.16 CoA ctia MN sé 1a IP cta router R2
15.2.4.1/24.

~
// T P R e
-~ MIP
e (1 f
v 4
/
12.1.2.3/24 /
Sre Src:17.35.7
o t D‘.l'lll?}r}
IP Header
e N

AP1 ) 7L ' AP2
Home Network

12.1.2.0/24 Foreign Network

Home Agent
12.1.2.5

Foreign Agemt
152.4.1

Z8
'\?)' FA ARP Table ]

Mome Address MAC Address |
Src:17.35.7 121.23 [ 00:21:68:13:1D:8A |
Ds1:12.1.23 ! ‘ 4‘
[ 1P Header l Payload | °* - o

z N
Q/ MIP Registration Table

Home Address | Care of Address

12123 15.24.1

Correspondent Node
17.3.5.7/24

Hinh 1.16: MN str dung dia chi IP ctia FA lam CoA

Céac budc thuc hién tir 1 dén 4 twong ty nhu hinh 1.15, tuy nhién, duong ham
dugc hinh thanh gitta HA va FA chtr khong phai 1a gitta HA va MN. Tai FA, goi tin
gbc s& dugc khoi phuc bang cach thao bo Outer IP Header. Sau d6, FA cin ctr vao
thong tin dia chi MAC c6 bang ARP ciia n6 dé giri thong tin dén vi tri hién thoi cua
MN mot cach chinh xac.

1.7.4. NAT va Mobile IP

Khi MN & sau mot thiét bi NAT thi dudong ham IP-in-IP giita HA va MN s&
khong thé thuc hién duogc, boi vi dia chi CoA khong thé truy cip mot cach truc tiép tir
mang ngoai. Pé giai quyét van dé nay, IP di dong thuc hién dong goi “IP packet” trong
“UDP segment” va str dung dudng ham IP-in-UDP dé gtri thong tin.
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1.7.5. Forwarding

Néu MN di chuyén tir mang ngoai nay sang mot mang ngoai khac, tirc s& chuyén
tir FA cii (FAold) sang mot FA méi (FAnew) thi trong qué trinh chuyén tir FAold sang
FANew, thong tin goi s& van tiép tuc dugc chuyén dén FAold. Va dé giam sb packet bi
mat do van dé nay thi ngudi ta d3 cai tién tinh ning forwarding dé cho phép FAold s&
chuyén tiép thong tin n6 nhan duoc dén FAnew.

CN HA FAys FA... MN
. Data | ata
., Update %
ACK
——————QDala Data
Ty ——— S ARy O |1
location
,__ngam_d.w
e ABK
Data
P\R’&D—maﬁ. Data
| Waming
equest |
Upda
ACK
| ,F__QaLL,, t

Hinh 1.17: FAold giri goi tin dén FAnew

1.8. Cac van dé phat sinh khi tich hop MANET véi INTERNET
1.8.1. Truyén thong da buéc

Mot trong nhitng tinh ning quan trong ctia mang Ad Hoc 1a né cho phép truyén
thong da budc, trén thuc té néi chung déu doi hoi truyén thong da bude, mit khac
mobile IP duoc thiét ké dé co cac FA va cac nit tham trén cung mot lién két. Khi
chung co két nbi link-layer, cac goi tin dén nut di dong dugc chuyén tiép boi cac FA
sir dung dia chi link-layer ctiia n6. Trong mot mang Ad Hoc, cac FA va mdt ntit tham
c6 thé khong co kha nang két ndi lién két, nhung thay vi phai sir dung truyén thong da
budc. Ap dung cho mot mang Ad Hoc Mobile IP phai dya trén giao thie dinh tuyén
dugc sir dung trong cac mang Ad Hoc dé van chuyén cac goi dit liéu gitta cac FA va
cac nut di dong.

Hinh 1.18 cho thdy mot FA khong thé sir dung dia chi link-layer duoc luu trit
trong danh sach khach thim ctia minh dé cung cip cac géi tin dén mot nit tham. Nt
thim VN & trong hinh thay d6i két ndi link-layer tir niit A dén nut B. néu binh thuong
Mobile IP dugc st dung, FA s€ c6 duogc dia chi HA cta node tham VN cung véi dia
chi link-layer ctia nat A. Do d6 nd s& chuyén goi tin téi VN sir dung dia chi link-layer
ctia node A. Néu thay vi FA phai dya trén giao thic dinh tuyén tim tuyén dudng dén
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nat thaim VN, cac goi tin trén duong dén VN van duoc chuyén t6i VN mic du VN di
chuyén két ndi voi FA thong qua B thay vi chuyén két ndi véi A.
A VN A
/Oﬁ“*O /O
v

FA FA

\I\ B \\ B VN
O O—0
VN di chuyén khoi A VN két ndi v6i B
Hinh 1.18. Nat tham VN thay d6i két ndi link-layer
Néu con duong dén nat tham 13 da budc, thi mot dia chi IP duoc st dung. Cau

hoi dat ra 1a sau d6 dia chi IP c6 duogc st dung cho viéc guri cac goi tin dén mot nut di
dong hodc co thé 1a dia chi nha duoc str dung trén cac mang Ad Hoc?

- Néu dija chi nha dugc st dung dé tranh cac vong lip dinh tuyén ké tir khi co

hai nat duoc két nbi véi INTERNET ma mudn nhén cac géi duoc gui dén mot

dia chi IP duy nhat (cac HA va cac nat di dong). Thay vi dén cac nut tham, cac
g6i tin chuyén tiép boi FA c6 thé dugc dinh tuyén trén INTERNET mot 1an nita
va trd lai HA.

- Néu mot dia chi khac v6i dia chi nha dang sir dung, c6 thé c6 van dé véi qua

trinh thong su6t mang. Khi goi tin tir mot nat dén mot may cha trén INTERNET,

cac goi tin phai co dia chi nha nhu dia chi ngudn dé cho cac giao thirc cap cao
hon nhu TCP lam viéc. Diéu nay ¢ thé duoc thuc hién bang cach cho phép cac

FA ¢6 chirc ning nhu 1a mot proxy. Mot kha nang khac c6 thé 1a dé cho nut di

dong str dung nhiéu dia chi IP gidng nhu néu nd thyc su cd vai may chu da két

ndi v6i né, nhu vay no s€ hoat dong nhu mdt router.

Mot van d& khac nay sinh khi thich nghi Mobile IP cho mang Ad Hoc Ia phat qua
nhiéu broadcast trong mang hon 1a trén mot lién két don. Phat broadcast 1 link-local
dugc nhan boi tat ca cac host trén cac lién két, nhung khong nut nao trong sé cac nut
can dé chuyén tiép n6 nita. Mdi 1an phat broadcast trong mang Ad Hoc sé& lam ngap lut
mang bdi qua trinh nhin dugc va truyén lai boi mdi nut trong mang Ad Hoc. Phéat
ngap lut ndy ton rat nhidu bang théng va ning lugng, ma ngudn ning luong trong mot
mang Ad Hoc di dong thudng dugc giéi han. Do d6, can giam sd luong cac phat
broadcast néu co thé.

Mot mang Ad Hoc st dung truyén thong da budc ciing co tac dong trén co ché
phat hién di chuyén dugc hd trg boi Mobile IP. Mot niit tham khong thé xac dinh néu
mot FA c6 thé truy cap bang cach st dung thong tin phan hoi link-layer bang moi
cach. N6 phai dua vao cac giao thuc dinh myén dé xac dinh néu c6 mét 19 trinh t6i cac
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FA hay khong. Day ciing 1a khé khin hon dé quyét dinh giita mot sé FA nhu chat
luong ciia cc giao tiép voi timg FA c¢6 thé phu thudc vao chit lugng cia mot sd lién
két.
1.8.2. Pinh tuyén theo yéu cau

Nho Mobile IP ma mét nut thim c6 thé duy tri truy cép tir INTERNET cb dinh,
mic du cac nat tham 13 im ling, bang cach trao doi thong tin gitra cac FA va cac nut
thim. Piéu nay mau thuan tryc tiép voi ban chét ciia mot giao thirc dinh tuyén theo
yéu cau, khi ma thong tin chi dugc trao ddi theo yéu cau. Vi vay, viée thiét ké co ban
cua hai bén khong thuc sy twong thich. Néu Mobile IP duge st dung trong mdt mang
Ad Hoc, trong d6 giao thtc dinh tuyén theo yéu cau dang hoat dong, hodc 1a Mobile IP
nén thich Gmg v6i phuong phap theo yéu cu cua giao thirc dinh tuyén hodc cic giao
thire dinh tuyén nén thich g véi cach tiép can chi dong ciia Mobile IP.

C6 rat nhiéu khia canh can dugc xem xét khi quyét dinh cach tiép can dé s
dung. B¢ la:

- Han ché cta cac mang Ad Hoc (bang thong, nang luong pin, vv).

- Ty 18 s6 luong cac nut sir dung IP di dong (cac nut thim) véi sé nit khong sir

dung IP di dong.

- Céac yéu cau dich vu ctia cic nat thim, ching han nhu ban giao va c6 thé truy

cap.

Vi dy, khi quyét dinh 1am cho Mobile IP hoat dong trong mét kiéu theo yéu cau
s& c6 hiéu lyc phi dinh vé mét sd co ché IP di dong (bao gdm: Phat hién tc nhan, phat
hién di chuyén va phat hién truy cap) vi cac nat thim s& nhan duoc it thong tin vé FA
hién thoi. Mat khac, dé cung cip cac nat tham v&i nhiéu thong tin hon khi sir dung
giao thirc Mobile IP, cac nut khac khong duoc st dung Mobile IP s€ chiu thiét hai hon
vi lru lwong ma tit ca quang cdo tac nhan va chao moi tdc nhan ngp lut mang.
Két luan chuwong 1

Nhu vay, mang tiy bién di dong (MANET) 12 mot mang khong theo ciu trac,
doc lap, va la mang tuy bién. Mot mang tuy bién di dong co thé trién khai linh hoat va
don gian trong hau hét cac moi trudng, nhung né giéi han ving phu séng va viée két
ndi ctua né bi giéi han trong ranh gidi mang tuy bién di dong. Sy phat trién cua
INTERNET cung véi cac dich vu va ung dung cua né va xu hudng mang khong day
thé hé thtr tu (4G) hudng t6i All- IP network dan dén viéc doi hoi cao hon trong viéc
cho phép cac niit mang tiy bién di dong két ndi véi INTERNET cung st dung céc dich
vu va ung dung ctia nd. Mobile IP va cac giao thirc IP micromobility cho phép mot nut
di dong truy cap INTERNET va thay dbi diém truy cp cia minh ma khong bi mat két
nbi. Pbi voi Mobile IP cac nit di dong can & trong pham vi ving pha song ciia cac
diém truy cip va can phai c6 mot két ndi truc tiép voi nd. Vi vay, vai su két hop giira
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cac giao thirc dinh tuyén mang MANET va giao thirc Mobile IP thi viéc két ndi
INTERNET v61 mang MANET duogc thuc hién.

Nhiéu giai phap da duoc dé xuat dé cho phép MANETs két ndi voi INTERNET
str dung giao thirc Mobile IP. Trong chuong 2 cia luan van s€ trinh bay cac giai phap
tich hop MANETSs véi INTERNET.

Viéc tich hop MANETS voi mang truy cap IP ¢6 cau triac ¢d dinh cung cap nhiéu
loi ich cho ca mang c¢6 co s ha ting va mang MANET. Ngudi st dung MANET c6
thé truy cap INTERNET va truy cap vao mot loat cac dich vu INTERNET va cac ung
dung. Vi sy han ché ving phu séng cia MANETS nén tich hop MANETSs véi mang
truy cap IP c¢6 cau tric ¢d dinh co thé ting ving phu song. Tich hop cia MANETS véi
mang truy cap IP ¢6 cau trdc cd dinh dua trén c4c giao thirc IP mobile cho phép cac
nut trong mang MANET di chuyén giita cic mang MANETs khac nhau ma khong bi
mat két noi.
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CHUONG 2. CAC GIAI PHAP TiCH HQP MANET VOI INTERNET
2.1. Cac giai phap tich hop MANET véi INTERNET

Céac giai phap tich hgp MANET véi INTERNET st dung giao thirc mobile IP
dugc phan loai dua theo thu tuc kham pha céng gém [26]:

- Giai phap chu dong
- Giai phap theo yéu ciu
- Giai phap lai
Giai phap tich hgp MANET-IP mobility
Giai phap chu dong Giai phap theo yéu cau Giai phap lai
» MEWLANA [9] ANETMIP [7] <
ICFIANET [15] MIPMANET [4] |«

GCIPV4AMANETI[8]

ﬁu

MMTHWMN [23] |«

ICAMNET [10]

CGAMANET [16] |

MIPANETIIE [11]

GCIPV6MANET [12]

HAICMANET [5]

DMIPRANET [6]

IntMIPOLSR [13]

Hinh 2.1. Phan loai cac giai phép tich hop dua trén thii tuc kham phé cong
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2.1.1. Giai phap chu dong

Trong cac giai phap chu dong, thong diép quang cao tac nhan duoc phat boi cac
n(t cong va chuyén tiép dén toan bo mang Ad Hoc. Cac thong bao quang cio tac nhan
dugc sir dung dé phat hién ra cong, tao ra tuyén duong mic dinh, phat hién di chuyén,
va quyét dinh ban giao dua trén s ching. Cu thé cac giai phap chu dong gém:
2.1.1.1. Giai phap MEWLANA

Trong giai phap MEWLANA (Mobile IP Enriched Wireless Local Area Network
Architecture) [9], dé xuét hai giao thirc m¢& rong dung lugng mobile IP trong mang Ad
Hoc, @6 la MEWLANA-TD va MEWLANA-RD. Trong d6 c6 ba loai mién dugc xem
xét: Mién INTERNET, mién FA, va mién Ad Hoc, nhu trong hinh 2.2

HA
— —

Internet Internet

bFA domain ' FA domain
' . et

. Adhocdomaln ' ' Ad hoc domain
H ' J B
J y “# 'DPW

Hinh a Hinh b

MEWLANA-TD MEWLANA-RD

Hinh 2.2. Giao thitc m¢ rong dung Iugng mobile IP trong mang Ad Hoc

MEWLANA-TD sir dung giao thtrc dinh tuyén DSDV dé dinh tuyén cac goi giira
FA va céc nit Ad Hoc di dong; Hinh 2.2 a cho thdy con duong dinh tuyén giira cac nat
di dong t6i FA bang cach sir dung DSDV. MEWLANA-RD sir dung bang dinh tuyén
hai chiéu (TBBR) dé dinh tuyén cac géi giita cac nat Ad Hoc di dong va FA. Trong
giao thuc nay, bang dinh myén tai mdi nht ¢6 hai loai. Loai thtr nhat duogc thiét 1ap khi
nat di dong nhan duoc mot tin hidu dinh ky tir FA, trong d6 dé cap dén tuyén duong
mic dinh toi FA (cOng tai 1én). Loai thir hai duoc thiét 1ap khi niit di dong nhan duoc
thong diép yéu cau dang ky tir nut di dong cap thap. Lbi vao nay dugc st dung nhu
cong lién két xudng, Hinh 2.2 b hién thi duong dan dinh tuyén giita cac nit di dong téi
FA stir dung TBBR.
2.1.1.2. Giai phap ICFIANET

Giai phap ICFIANET (Integrated Connectivity Framework for INTERNET and
Ad Hoc Networks) [15] dé xuét nang cao cac giao thire DSDV dé giai quyét cac van
dé lién két bi pha v do tinh di dong cao, lam giam hiéu qua hoat dong cta giao thirc
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DSDV tiéu chuin dong thoi dwa ra mot két ndi hai chiéu cho mang Ad Hoc va
INTERNET duya trén EDSDV.
2.1.2. Giai phap theo yéu ciu
Trong cac giai phap theo yéu cdu, cac nut di dong bt dau kham pha dinh tuyén
dé tim kiém cac nat cong. Cac nut di dong giri mot thong diép yéu cau dudng, hodc
mot thong bao chao moi tic nhan, dé tim cac nit cong va tuyén duong téi nd. Giai
phap nay st dung cong dinh tuyén mat hiéu lyc dé phat hién di chuyén va bat dau
kham pha ra cong. Cac giai phap theo yéu cau bao gém:
2.1.2.1. Giai phap MMTHWMN
Giai phap MMTHWMN (Micro-mobility within Wireless Ad Hoc Networks:
Towards Hybrid Wireless Multihop Networks) [23] dé xuit tich hop giita Cellular
IPv6 va AODVV6, cho phép cac nut di dong truy cap vao mang Cellular IPv6 ngay ca
khi n6 & mot khoang cach xa hon 1 chiang ké tir tram goc.
2.1.2.2 Giai phap CGAMANET
Giai phap CGAMANET (Common Gateway Architecture for Mobile Ad Hoc
Net-works) [16] dé xuat mot kién trac dé hd trg nhiéu cong truy cap INTERNET trong
mang Ad Hoc di dong. Kién triic nay bao gdbm mdt sé diém truy cap, dugc két ndi véi
mot cong INTERNET, va mang Ad Hoc. Giai phap nay sir dung giao thirc dinh tuyén
AODV. Trong kién tric nay sir dung ba loai nit, cu thé:
- Cac nut di dong: Cac nut Ad Hoc st dung giao thirc dinh tuyén AODV gilp
phat hién ra cong INTERNET
- Diém truy cip: Cac router ding giao thirc dinh tuyén AODV trong d6 c6 hai
giao dién: Mot mang khong day duoc két ndi véi cac mang Ad Hoc va mdt mang
c6 day duoc két nbi voi gateway)
- Gateway: Mgt router co6 mat két ndi dén tit ca cac diém truy cap va mat két
nbi khac té6i INTERNET. Ciu trac ndy quan ly khong gian dia chi IP va chay
AODV véi mdt sé6 phan mo rong can thiét dé két ndi voi INTERNET. Khi
gateway muén tim dudong dén bat ky nut trong mang Ad Hoc, nd s& glri mot
thong diép RREQ cho mdi diém truy cap. Cac diém truy cdp giri thong diép
RREQ t6i ving lan cn, va nhu vay, dén dich. Sau d0, dich giri méot thdng bao
RREP dén gateway, do d6 cac tuyén duong sé& duogc thiét lap tir gateway dén
dich. Gateway lua chon tuyén dudng véi s6 ching t6i thiéu. Néu gateway nhan
dugc moét thong diép RREQ, nod s€ gui mot thong diép RREP thong qua cac diém
truy cap, chinh 1a céc nat gt thong diép RREQ dén cong. Néu cac tuyén duong
bi mat, mot tuyén duong toi wu méi duoc thiét 1ap bang cach st dung giao thic
dinh tuyén AODV.
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2.1.3. Giai phap lai

Trong céc giai phap lai, ca hai phuong phap tiép can phat hién gateway chu dong
va theo yéu ciu, hodc két hop cic phuong phép tiép can chi dong va theo yéu cau
duogc sur dung. Pay la loai tich hop sir dung cac thong diép quang cdo tac nhan ngap lut
dinh ky dé thong bao sy hién dién cua cac nut gateway, va st dung thong diép chao
moi cac tac nhan hodc thil tuc kham pha tac nhan boi cac nit di dong dé phat hién ra
cac nut gateway. Cac giai phap lai bao gdom:
2.1.3.1 Giai phap ANETMIP

Trong giai phap ANETMIP (Ad Hoc Networking with Mobile IP) [7], co ché
phdi hop céc giao thirc trong mang Ad Hoc voi Mobile IP dugc thiét ké va thuc hién
gilp céc nat di dong giao tiép véi nhau va truy cdp INTERNET. Giai phap dua ra mot
sira d6i giao thurc théng tin dinh tuyén — RIP (Routing Information Protocol) [18, 19]
dé xtr Iy cac dinh tuyén trong mang Ad Hoc.
2.1.3.2. Giai phap MIPMANET

Trong giai phap MIPMANET (Mobile IP for Mobile Ad Hoc Networks) [4],
gilp cho cac nat di dong trong mang Ad Hoc c6 thé truy cap INTERNET va cac dich
vu di dong cua Mobile IP. Trong d6, FA dugc st dung nhu mot diém truy cap
INTERNET, giao thtrc dinh tuyén AODV dugc sir dung dé dinh tuyén cac géi giita FA
va céc nut trong Ad Hoc. Khi mot nat méi mudn truy cap INTERNET, n6 dang ky véi
FA st dung dia chi nha ctia n6. Cac nut di dong trong mang Ad Hoc tao dudong ham
cho céc goi tdi FA dé giri ching dén INTERNET. FA chi don gian 14 giri goi tin bat ky
tir INTERNET t6i cac nat di dong trong mang Ad Hoc. Viéc dinh tuyén cac goi dir
liéu bén trong mang Ad Hoc dua vao viée st dung cac giao thic dinh tuyén Ad Hoc,
trong truong hop nay 1a AODV. MIPMANET sir dung co ché kham pha tuyén cua
giao thirc dinh tuyén AODV dé tim kiém cac diém dich.

Néu céc tuyén dudong dén dich khong duoc tim thiy trong Ad Hoc, cac nit di
dong thiét 1ap mot duong ham tdi FA dua vao tuyén dudng mic dinh cac nat di dong
dang ky voi FA.
2.1.3.3. Giai phap GCIPVAMANET

Trong giai phap GCIPVAMANET (Global Connectivity for IPv4 Mobile Ad Hoc
Networks) [8], dé xuat tich hop giita Mobile IPv4 va AODV, tirc 1a mot nat di dong
bén ngoai pham vi truyén cta FA c¢6 thé c6 duoc mot CoA va két ndi voi INTERNET
thong qua cac ching trong MANET. N6 ¢6 thé di dén mot mang con MANET khac ma
khong ngét két ndi sir dung mobile IP.
2.1.3.4. Giai phap ICAMNET

Trong giai phap ICAMNET (INTERNET Connectivity for Ad Hoc Mobile
Networks) [10] twong tu nhu GCIPVAMANET [8], né thé hién su tich hop giita
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Mobile IP va AODV, nuat di dong trong mang Ad Hoc c6 thé co duge két ndi
INTERNET va di dén mang con khac ma vAn giit nguyén két nbi.
2.1.3.5. Giai phap MIPANETIIE

Trong giai phap MIPANETIIE (Mobile IP and Ad Hoc Networks: An Integration
and Implementation) [11], d& xuét tich hop nhiéu mang MANET vé6i INTERNET bing
cach sir dung céc diém truy cap khac nhau goi 1 cic cong, cu thé trong giai phap tich
hop nay, cac mang khong day don budc dugc mé rong cho nhiéu mang MANET. Hinh
2.3 cho thay kién truc nay.

»= 3 »
,f%%\'
W~ A

/
Mobile node Gatewaym m Gateway

El Gateway node (HA, Internet
m m Gateway

Wireless link Gateway

o
ﬁw’ “»

Hinh 2.3: Kién tric mang tich hop
2.1.3.6. Giai phap GCIPV6MANET
Giai phap GCIPV6MANET (Global Connectivity for IPv6 Mobile Ad Hoc) [12]
mo ta cach thic cac nit MANET giao tiép voi INTERNET c¢b dinh. Két nbi giita cac
nit MANET va INTERNET thong qua cic nit duoc goi 1a cac céng mang, cac nut
cong mang két ndi véi INTERNET sir dung giao dién co day va két nbi véi MANET

MANET boundary

str dung giao dién khong day. Trong d6 cac nit MANET c6 thé tao ra mot dia chi IPv6
toan cuc, duoc sir dung dé giri /nhan cac goi tin di/ dén INTERNET.
2.1.3.7. Giai phap HAICMANET

Trong giai phap HAICMANET (A Hybrid Approach to INTERNET
Connectivity for Mobile Ad Hoc Networks) [5], d& xuat phuong phap ghép cho phép
cac nit MANET c6 duoc két ndi INTERNET sir dung mobile IP. FA dinh ky phat
quang ba cac thong diép quang cao tac nhan. Nhu vay, cac thong bao quang cao tac
nhan duoc phat quang ba trong MANET va trong khu vuc cach FA n-ching. Bat ky 1
nut di dong cach FA n ching déu co thé nhan dugc cap nhat thong tin vé FA. Cac nit
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di dong cach FA nhiéu hon n ching va mudn két néi INTERNET can phét quang ba
mot thong diép chao moi dé kham pha FA. Céac ndt trung gian nhan duoc théng diép
quang c4o tAc Nhan méi va c6 mot tuyén duong chinh xac téi FA co thé tra 10i cac nut
di dong véi mot quang cdo truyén unicast.
2.1.3.8. Giai phap DMIPRANET

Giai phap DMIPRANET (Dynamic Mobile IP Routers in Ad Hoc Networks) [6]
dé xuét tich hop giita hé théng Cellular (GPRS) va mang Ad Hoc str dung Mobile IP.
Trong d6 sir dung cac bo dinh tuyén di dong nhu mét cong giita HA va cac nut di dong
Ad Hoc.
2.1.3.9. Giai phap IntMIPOLSR

Trong giai phap IntMIPOLSR (Integration of Mobile-IP and OLSR for Universal
Mobility) [13] dé xuat sir dung kién triic quan 1y di dong phan cap dé két n6i bén trong
cac nut MANET vé6i INTERNET. Céac mang truy cap cua kién tric ndy dugc goi la
mang truy cap OLSR-IP. N6 bao gdm céc thanh phan nhu thé hién trong hinh 2.4.

Eﬂ OLSR gateway “
o — <
G e,
(= OLSR wired node [Home domain| L) ﬂ' Foreign domain
é OLSR base station () e (50 )
& OLSR mobile node | | i | | i i 4
A X X XX X X X
Regular IP packets o o o O o 0 o0
/" Micro-mobility ./ ;
B Encapsulated IPpackets\ . § & ¥ . j ' . .
O Domain | " ’ ' Q ’ '
Wireless link 9 , & 4 . . »
4 Macro- "
mobility
Hinh 2.4: Kién tric mang OLSR-IP
2.1.3.10. So sanh cac giai phap tich hop
a. So sanh cac giai phap chu dong
Giai phap MEWLANA[9] ICFIANET][15]
1. Ho tro di déng Khﬁng Khéng
2. Kham pha cong 1 phuong phép 1 phuong phép
3. Bu’(‘)rng hﬁm Khéng Khéng
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Giai phap MEWLANA[9] ICFIANET[15]
4. Quang céo tac nhan dinh
ky Cé Khong
5. Phat hién di chuyen Sb ching Do do s6 ching vo han
6. Quyét dinh chuyeén giao S6 ching D¢ do sb ching vo han
7. Mobile IP MIPv4 MIPv4
8. Giao thirc dinh tuyén Ad
Hoc DSDV & TBBR EDSDV
9. Giai phap thyc hién Diéu chinh Mobile IP 13 ‘ o
al phap thuc hie Jeu ety VORIie & 9| pidu chinh DSDV dé hé
viéc voi DSDV va ho trg tro Mobile IP
T oD11e
TBBR |
10.  Quang cao tac nhan Khong, d& cap nhu mot dé i
Unicast dinh ky xudt Khong
11.  Su dung chao moi . .
: A 5 2 | Khong, dé cap nhu mot dé
tac nhan cho kham pha ong, ¢ cap mtr ot de Khong
cdng xuat
12.  Hop nhat khai niém
tuyén méc djljh véi giao Co Khong
thire dinh tuyén Ad Hoc
13 Dinh tuyen gitra ¢C | gy qung thiét 1ap tuyén boi
node  MANET  va thong diép quang cao tac Theo giao thiee EDSDV
b. So sanh cac giai phap theo yéu cau
Giai phap MMTHWMN[23] CGAMANET[16]
1. Ho trg di dong Cé co

2. Kham phé cong

1 phuong phap

1 phuong phap

3. Puong ham

4. Quang céo tac nhan dinh
ky

5. Phét hién di chuyén

Puoc kiém tra boi node di

Mat hiéu luc 161 vao
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Giai phap

MMTHWMN[23]

CGAMANET[16]

dong trong vung phu séng
cua tram co sO

6. Quyét dinh chuyén giao

Puoc kiém tra bdi node di
dong trong vung phu séng
cua tram co SO

Mat hiéu luc 161 vao

7. Mobile IP Cellular IPv6 Khéng
8. Giao thuc dinh tuyén Ad
Hoc AODVV6 AODV
9. Giai phap thuc hién T6 hop cua Cellular IPv6 | Diéu chinh AODV dé diéu
va AODVV6 khién di dong
10.  Quang cao tac nhan
Unicast dinh ky Khong Khong
11.  Sur dung chao moi
téP nhan cho kham pha | gy dung tiép nhan tuyén Khéng
cong
12.  Hop nhat khai niém
tuyén mic djr)h véi giao Khong ch
thire dinh tuyén Ad Hoc
13.  Binh tuyén gifra cac ‘ ,
node MANET va | Dung ti€u d€ dinh tuyén . ,
Theo giao thtc AODV
gateway IPv6
c. So sanh cac giai phap lai
Giai phap | ANETMIP[7] | MIPMANETI[4] | GCIPVAMANET(8] | ICMANET[10] | MIPANETIIE[11]
1. Ho tro di
dong Khéng Khéng Khdng Khéng Co
2. Kham pha 2 Ph
2 P 2 Phuong U,:O,ng 2 Phuong 2 Phuong 2 Phuong
cong , phap , . ,
phap phap phap phap
3. buong
ham Khéng Co Khéng Khoéng Khoéng
4. Quang céo
Quang ¢ o o o cé cé
tac nhan




33

Giai phdp | ANETMIP[7] | MIPMANET[4] | GCIPVAMANET([8] | ICMANET[10] | MIPANETIIE[11]
dinh ky
5. Phat hién Nh4
di chuyin , an’ Thuat toan Nhan
en | quang cao , ,
MIPMANET . .
tac nhén Gibng MIPv4 | 1408 €99 1 Gigns MIP
. Eager Cell tac nhan tr
tr FA . iy
. Switching FA méi
moi
6. Quyét Néu node
dinh di dong
chuyén q Thuét toan khong
: Khoang . . .
glao ] . | MIPMANET o nhan Khoang cach
cach ngan Giong MIPv4 , , . A
p Eager Cell quang cao ngan nhat
nhat L . A
Switching tac nhan tir
FA da
dang ky
7. Mobile IP | yjipy4 MIPv4 MIPv4 MIPv4 MIPv4
8. Giao thuc
dinhtuyen | gyp AODV AODV AODV DSDV
Ad Hoc
9. Giai pha bié ‘ ‘ ‘ ‘
. ac 'fﬂ r'? hfe‘; Pidu chinh | Diduchinh | Pidu chinh | Didu chinh
181 € chin . . N . .
i i Mobile [P Mobile IP | Mobile IP lam | Mobile IP Mobile IP
. N lam viéc voi viéc voi lam viéc lam viéc voi
lam viéc .
. AODV AODV voi AODV DSDV
voi RIP
10.  Quang
cao tac
nhan Khéng Khéng Khéng Khéng Khéng
Unicast
dinh ky
11. Su
dung chao
maoi tac
kham pha

cong
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Giai phap | ANETMIP[7] | MIPMANET[4] | GCIPvAMANET(8] | ICMANET[10] | MIPANETIIE[11]
12.  Hop
nhat khéi
niém
tuyén mac FA nhu tuvé
) ] yén N ,
: i Co Co Khoén Co
dlnh Vol méc dll’lh 9
giao thuc
dinh tuyén
Ad Hoc
13.  DBinh
tuyén gitra ‘ o 7
c4c node D{éu Sir dung ChuyérAl tiép C.l:uyén Pua Vé(:
MANET chinh dudne him IP thong tiep IP dinh tuyén
va | theoRIP 8 thudng chuén DSDV
gateway
Giai phap GCIPV6MANET[12] | HAICMANETI5] | IntMIPOLSR[13] | DMIPRANETI[6]
1. Ho tro di
dong Khong Khong Co Khong
2. Khédm pha 2 Ph
céng 2 Phuong phdp | 2 Phuong phap | 2 Phuong phap phlggng
A Khon o Khon Cé
ham 9 Tir FA: Khong g
4. Quang céo
tac nhan Khong o Co o
dinh ky
5. Phéat hién OLSR cho Nhan quang
di chuyén Thuét toan mang di dong | céo tac nhan
Gibéng MIPv6 MMCS Cell | nho va Mobile | tirbo dinh
switching [4] | IP cho mang di | tuyén di dong
dong 16n khac
6. Quyet dinh Thujttoin | OLSRcho | .
A , ua va 1a
chuyén Giéng MIPY6 | MMCS Cell | mangdidong | VT;) f
i . . Tl
giao switching [4] | nho va Mobile ‘
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Giai phap GCIPV6MANET[12] | HAICMANET][5] | IntMIPOLSR[13] | DMIPRANET][6]
IP cho mang di
dong 16n
7. Mobile IP MIPV6 MIPV4 MIPv4 MIPv4
8. Giao thuc
dinhtuyen | AoDVvE AODV OLSR AODV
Ad Hoc
9. Giai pha : Diéu chinh ‘ Diéu chinh
achign | DERCBIn e | Piluchish |
uc hié ] . o
i i Mobile IPv6 lam o OLSR @é ho trg Iam vige v
V1EC VO1 am Vi1EC Vo1
3c véi AOD . . .
viéc voi AODVv6 AODV di dong AODV
10.  Quang
cao tac
nhan Khéng Khéng Khéng Khéng
Unicast
dinh ky
11. Su
dung chao
moi tac
kham pha
cong
12.  Hop
nhat khéi
niém tuyén
mac dinh
Véi giao Co Khéng Khéng Khoéng
thirc dinh
tuyén Ad
Hoc
13.  Dinh
tuyén gitra ,
,ye gis Str dung tuyén Str dung duong | Dua vao dinh Str dung
cac node o <. . . N
mdc dinh ham va AODV | tuyén OLSR dudng ham

MANET
va
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Giai phap GCIPV6MANET[12] | HAICMANET[5] | IntMIPOLSR[13] | DMIPRANETI6]

gateway

d. So sanh téng hop

Gidi phap chu Giai phap theo yéu Giai phap lai
dong ciu
3 40 tac nhan
Q.uang‘ o0 Co Khoéng Co
dinh ky
St dung chao moi
tac nhan dé kham Khong Co Co
pha cong
Kham pha c6 2 Ph h3
am pha cong 1 phuong phap 1 Phuong phap , U.:\O’Ilg p P
A N (Chu dong va theo
(Chu dong) (Theo yéu cau) R
yéu cau)

2.2. Tich hgp MANET véi INTERNET sir dung giao thirc Mobile IP
(MIPMANET)
Nhirng uu diém khi tich hop MANET véi INTERNET sir dung giao thirc Mobile
IP:
- Chia cic nhiém vu cua giao thirc dinh tuyén va Mobile IP dong thoi cung cap
tuong tac trong sudt gitra giao thic dinh tuyén va Mobile IP.
- Mobile IP giup FA trao d6i thong tin véi cac nat di dong ma khong 1am anh
huong dén INTERNET c¢6 dinh.
- Cac nat trong mang Ad Hoc khong sir dung Mobile IP nhin thay mang Ad
Hoc 1a mot mang doc 1ap, tirc 1a chiing khong biét vé INTERNET cé dinh.
- Sir dung mot mo-dun riéng biét IWU (Interworking Unit) bang cach tich hop
mo-dun nay voi FA gitip cho viée trao d6i thong tin trong mang dé dang hon ma
khong l1am anh huéng dén toan mang.
2.2.1. Cach thirc hoat dong ctia Mobile IP trong MANET
2.2.1.1. Quang cao t4c nhan dinh ky
Trong Mobile IP, FA phat broadcast quang cao tdc nh&n dinh ky vdi thoi gian
khoang mdt gidy. Nhu vdy mang Ad Hoc tran ngdp dinh ky boi cac quang céo tac
nhan caa FA, gy ton bang thong ctia mang. Dé khic phuc diéu nay c6 4 giai phap:
- Tang khoang thoi gian dinh ky phat broadcast quang céo.

Chi quang céo Unicast dén cac nut dang ky.
Han ché TTL (Time To Live) cta quang cio.
Str dung mot chwong trinh két hop.
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a. Tang khoang thoi gian dinh ky phat broadcast quang cao

Tang khoang thoi gian giita hai quang céo tac nhan lién tiép, sb lugng quang cdo
tdc nhan phét broadcast sé dugc giam. Nhu vay bang thong cua mang sé duoc tang 1én.

Nhuoc diém: Co tac dong tiéu cuc téi tat ca cac co ché trong Mobile IP nhu: Phét
hién tac nhan, phat hién di chuyén va phat hién truy cap. Néu khoang thoi gian dinh ky
phat quang cdo duoc tang Ién cac nat tham s€ nhan duogc it thong tin tr cac FA hién
tai, do d6 cac nut s€ kho phat hién cac FA madi néu nhu n6 d3 mét lién lac véi cac FA
ma no da dang ky, viéc xac dinh cic FA mai cling chdm hon so v6i khi chua tang thoi
gian dinh ky phat quang cao gy ra ban giao kém hiéu qua va kha ning tim kiém tac
nhan s€ tang thém chi phi.

Ngoai ra, cac nat s& kho c6 thé truy cap INTERNET c6 dinh vi s& mat thoi gian
lau hon dé phat hién rang n6 da mat lién lac v6i FA ciia no.

b. Unicast dinh ky

Mot cach khac dé ting bang thong mang d6 1a chi giri quang cao tac nhan unicast
dén cac nut dang ky. Tuc néu khong c6 niit ndo dang ky voi FA thi FA s& khong gui
bat ky quang céo tac nhan dinh ky nao.

Nhuoc diém: Thiéu ban giao va cac nat di dong kho c¢6 thé tim FA méi va gan
hon dé dang ky. Cach duy nhat cho mot nit di dong dé tim mot FA 1a phét broadcast
mot chao moi tac nhan.

c. Gid¢i han TTL

Céch thtr ba gitp ting bang thong mang 1a thiét 1ap trudng TTL trong IP header
chi trong mot vai chang. Trong cach nay chi c6 cac nit di dong cach FA mot sb hitu
han ching s& nhan dugc quang cdo tac nhan tir nd va do dé ciling c6 thé dang ky véi
n6. Cac nat ¢6 s6 chang nhiéu hon gia tri TTL duoc st dung trong cac quang cio tac
nhan s& khong thé nghe thay tir cac FA.

Nhuge diém: Cac nit ma khdng dii gan c6 thé khong tim thay bat ky FA nao.
Tuy nhién, viéc gidi han TTL nay c6 thé tich hop véi cac cach khac. Vi du trong hinh
2.5 cho thay 1 mang Ad Hoc thiét 1ap TTL ctua FA1 va FA2 bang 3, nhu trong hinh chi
¢4 1 sd nat nhan dugce quang cao tac nhan tir mot trong hai FA, mot s6 nat nhin duoc
quang cdo ca tir hai FA, tuy nhién c6 mot nit khong nhan dugc bat ky quang céo tac
nhan nao tir ca hai FA vi nd nim xa hon 3 ching so v&i ca hai FA.
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— = FAIl coverage area
FA2 coverage aréa

Hinh 2.5. Ving pha song cuia FA1 va FA2 v6i TTL c6 gia tri bang 3
d. Chwong trinh két hop

Phuong phép sir dung chuong trinh két hop ¢ nghia 1a thay vi c6 mdi nut trong
mang chuyén broadcast quang cdo, thi c6 thé dé cho cac nit d6 nhan dugc nhiéu quang
céo, kiém tra cac quang céo va dua ra quyét dinh xem quang céo ndo 1a tt nhat va
thuc hién chuyén cac quang céo do.

Uu diém cua phuong phap nay 1a mdi quang céo tac nhan phat broadcast sé& chi
1am ngdp 1 phan ctia mang, vi mdi nit s& khong chuyén tiép tit ca quang cdo. Trong
phuong phap nay mdt quang cao tac nhan tir mot FA ma mot nat di dong dang ky co
thé khong dén nut di dong mic du ching van con c¢6 kha ning két ndi voi nhau. Piéu
nay xay ra khi mot nat di dong trung gian khong chuyén tiép quang co vi no di
chuyén mot quang cao tir mot FA gan hon. Do nut di dong chi ding ky v6i FA méi
néu nhu cac FA 13 gan nhét véi mot s6 luong nhat dinh cac quang cao lién tiép.

Nhuoc diém: Mot nit ¢ thé cé nhitng yéu cau dich vu khac nhau téi FA. Cach
duy nhat dé mot FA dap ung céc dich vu ma ntt trong mang yéu cau 1a nhan dugc mot
quang C40 tac nhan tir n6. Néu mot nat quyét dinh chi chuyén tiép cac quang céo tir
cac FA gan nhat, khi d6 mot nat doi héi mot dich vy dic biét ma chi c6 FA nam cach
xa méi dap ung duoc thi khi dé nut s& khong nhan duge dich vu ma né yéu cau. Dé
khic phuc van dé nay, cac quang cao dich vu giéng nhau s& dugc loai bo.
2.2.1.2. Chao mai tac nhén

Trong Mobile IP mét nat thim mudén tim mot FA can phat broadcast mot chao
moi tac nhan va mdi chao moi dugc tra 161 véi mot quang cao tac nhan unicast dén nit



39

moi. Diéu nay s& 1am ton bing théng mang, dé han ché diéu d6 c6 2 phwong phap,
gom:

- Nut diéu phdi

- Quang cao tac nhan cache

a. Nt diéu phdi

Trong phuong phap nay: FA s€ phat broadcast quang cao t4c nhan khi nhan duoc
yéu ciu tim kiém FA tlr cac nat. Mot niat ma nhan duge mot yéu cau tim kiém FA
gidng no tir cac nit khac thi né s& hity yéu cau tim kiém cta nd. Tuy nhién, c6 mot van
dé d6 1a néu cac nut cung cd yéu cau tim kiém tac nhan cung mét thoi diém, khi d6
mang s& bi ngdp lut cdc yéu cau. Pé han ché diéu nay, co6 mot phuong phap do 1a 1ap
lich chao moi tac nhan.

Trong mdt mang Ad Hoc, cac nit tham da dang ky c6 thé sit dung mot tuyén
duong da chiang dé t6i FA cua chiing (diéu nay trai nguoc vai Mobile IP: Céc nit tham
khong phu thudc vao bat ky nat khac dé tiép can cac FA). Néu nhu mot nat di chuyén
va tit ca cac tuyén dudng qua nd pha v&, mot sd nat tham s& mat lién lac voi FA cua
ching. Trong hinh 2.6 c4c nit tham VN1, VN2, VN3 déu dang ky vdi FA. Khi VNI di
chuyén di, tat ca cac nat tham tiép xtc 1ong 1éo voi FA va quyét dinh phét yéu cau tim
kiém t&c nhan cung ldc.

ft O Bne
FA *Oﬂﬁ\ % FA wﬁu

Nat VN1 di chuyén di Céac nit mat lién lac v6i FA
Hinh 2.6. Ba n(t tham khong thé lién lac duoc v6i FA théng qua chao mdi tdc nhan
cua ching

Nhu vdy xac suat chao moi dong thoi duge phéat broadcast trong mot mang Ad
Hoc 16n hon trong Mobile IP. Pé giam xac suat nay, mot chao moi tdc nhan phét
broadcast boi mot nat di dong dugc tiép nhan va xir Iy boi tat ca cac nat di dong ¢ st
dung Mobile IP trong toan bd mang Ad Hoc. Néu mét nat di dong nhan dugc mot
chao moi tac nhan né s& khong giri mot chao moi cia riéng né trong mot chu ky nhat
dinh (goi 12 khoang chu ky chao moi). Diéu nay duoc thé hién trong hinh 2.7, khi VN1
phat mdt chao mo1 va ca VN2 & VN3 huy chao moi cia ching. Cac FA trd 161 chao
moi ndy v6i mdt quang cao broadcast téi tat ca cac nut tham.

Néu so sanh cach Mobile IP xir Iy cac chao moi tdc nhan véi cach di mo ta &
trén, cho thy rang tat ca cac thoi gian lién lac v&i mot FA rat cham, binh thuong
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Mobile IP sé tao ra nyn chao moi tdc nhan phat quang ba va nwn — NFA quang céo tac
nhan unicast, trong 6 Nun 12 s6 nit thaim di duoc dang ky voi FA bi mat lién lac va nra
1a s6 lwong FA c6 thé truy cap trong mang Ad Hoc. Néu sir dung cac nit tham diéu
phdi, chi can nra quang cdo chao moi tic nhan dugc phat broadcast. Tirc 14 néu c6 hai
FA c6 thé truy cép, thi chi cAn phat broadcast 2 quang céo tac nhan cing 1 khoang thoi
gian.

FA J‘%Ovm FA [——( ) WN1

VNI gtri chao moi FA gtri broadcast quang cao tac nhan
Hinh 2.7. Ba ntit dén tham diéu phéi chao mai tac nhan caa ching
Lap lich chao mai tac nhan:

Pé khic phuc viéc mot vai nat giri quang co tac nhan cung mot luc can 1ap lich
gri chao moi tc nhan cho cac nit di dong bang cach thiét 1ap thoi gian ngau nhién dé
cac nit duoc phép giri yéu cdu chao moi tac nhan ty 1é thuan véi sé ching toi cac FA
ma n6 dd mat lién lac. Vi du mot nat X nao d6 co Nhops 12 s6 chang té1 FA ma da dang
ky trudc do, thop 12 thoi gian mot goi tin di qua mot ching, cong thirc thiét l1ap thoi gian
Ax la thoi gian nat phai doi trude khi giri chao maoi tac nhan:

Ax = thop.( Nhops — 1 + Rand(0,1)) (2.1)

Luu Y khi str dung cong thirc nay thi chao moi dau tién trong mang guri bai bat ky
nat nao do sé khong duoc gui trudc thop *(Nhop, min - 1) gidy (trong dd Nhop, min 12 Nhops
clia nut gan nhat voi FA). Nhu vay hiéu sudt ciia cong thirc 2.1 phy thudc vao dudng
kinh mang va mat d6 cua cac nat tham trong mang.

b. Quang cao tdc nhan cache

Phuong phap nay cho phép mot nut khi nhan dugc quang cao tac nhan tir FA nd
s& luu lai va khi c6 mot nat ndo d6 phat di mot yéu cau tim kiém FA n6 s& chuyén tiép
quang c4o ma né luu trir cho ndt yéu cau, cu thé nhu hinh 2.8. Khi nut tham VN2 di
chuyén t&i gan nit tham VNI va giri mot chiao moi dé tim mot FA thich hop dé dang
ky. VN1 c6 mot quang cdo dugc luu trit trong by nhé cache cia nd va giri mot ban sao
clia quang cdo nay dén VN2.

ADV SOL
w20 <O A —~—0=20
VN1 VN2 VN1 VN2
VN2 di chuyén t&i VN1 VNI gui quang cédo luu trir cho VN2

Hinh 2.8. Nut trung gian tra 101 v4i quang cao tac nhan luu trix
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Nhuoc diém: Co thé s& gui lai quang cao di hét han, nhu vy c6 thé co nhitng nit s&
khong tim duoc FA ma nd can va viée luu trit thong tin qua han 1a khong hiéu qua.

Khic phuc nhuoc diém trén bang cach cho phép mot nut tra 10i mot quang cio
tac nhan cache néu thoi gian séng cua quang céo 13 16n hon rit nhiéu so voi thoi gian
séng ban dau trir di khoang thoi gian dinh ky phat quang cdo. Ttc 1a cac node nhan
dugc quang cao méi nhat s& duge phép tra 10i.

Tuy nhién, nhugc diém khac d6 1a mot nat di dong co thé s& tra 101 voi mot
quang c4o tc nhan cho mot FA ma khéng con truy cip dugc. Cu thé trong hinh 2.9,
khi VN1 di chuyén ra khoi FA. Ngay truéc khi VN1 mit lién lac v6i FA, né nhan
duge mot quang cao tac nhan tir FA. VN2 ma mudn tim mot FA s& giri mot chio moi
va VN1 san sang giri mot quang cdo tac nhan luu trit cho VN2 nhung FA nay khong
con truy cap dugc nita.

Fa | ——()=> O FA O —==

ADV

VN1 VN2 VN1 VN2

VN1 di chuyén t&i VN2 VNI gui quang céo luu trir to1 VN2
Hinh 2.9. Str dung quang cao tac nhan luu trir trong khi FA khong con truy cap dugc

2.2.1.3. Phat hién di chuyén

Viéc lya chon gitta cac FA trong mang Ad Hoc kha phuc tap so véi mang su
dung giao thirc Mobile IP boi vi Ad Hoc 1a mang da chang trong khi mang ap dung
Mobile IP 1a don chang. Vi du nhu trong hinh 2.10, mét nit dang ky vo1 FA1 va sau
d6 di chuyén dén gan FA2, khi d6 tuy FA2 chi cach niit mot chang va tuyén dudng t6i
FA1 kéo dai vai ching nhung nit van khong chuyén sang FA2. Piéu ndy lam giam
hiéu nang ctia mang.

Mit khac, trong Mobile IP khong cé truong dém sé hop quy dinh tai IP header
nhung trong AODV lai ¢6, do d6 viée két hop gitra sir dung Mobile IP va AODV c6 vi
tri quan trong trong viéc phat hién di chuyén cta cac nt.

FAl|—— () —=—O)——0O——0O)——FaA2

(a) Node VN ding ky v6i FAL va bat dau di chuyén
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(b) Node VN van duy tri két néi voi FAL1 mic d chi cach FA2 mét ching
Hinh 2.10. Han ché khi mot nut khong chuyén sang FA gan hon

Ngoai ra, st dung phuong phap tuong tu phuong phap ECS (Eager Cell
Switching) dé gidp cac nat phat hién di chuyén va dang ky dugc voi FA gan nhat trong
mang Ad Hoc.
2.2.1.4. Thuat toan MIPMANET ECS

Piém dic biét cua thuat toan MIPMANET ECS (Eager Cell Switching) dé la cho
phép cac nut chuyén doi qua lai giita cic FA mot cach ¢ kiém soat. Tire 12 mot nat

tham c6 thé diang ky voi mot FA néu n6 o sé ching téi FA d6 it hon so v6i FA ma nd
dang dang ky, v6i mot sé lugng nhat dinh cac quang cdo tac nhan lién tuc.

Dé c6 thé chuyén doi gitta cac FA, cac n(t tham can nhan quang céo tac nhan tir
cac FA tham gia vao viéc chuyén d6i. Néu quang cdo tac nhan dinh ky chi duoc giri
unicast dén nut dang ky cua ting FA tuong Gng, cic nut thim s& khong dé dang phat
hién cac FA méi. Néu quang céo tac nhan duoc phat broadcast theo yéu cau dé chao
moi thi Nt tham cé thé phat hién cac FA mai bat cir khi nao bat ky 1 nat nao d6 trong
mang chao moi. Néu chung dugc giri unicast, cac nit chi c¢6 thé phat hién cac FA méi
bang cach phat broadcast mdt chao moi cua riéng minh. Nhu vay, thuit toan
MIPMANET Cell Switching sé dat hiéu qua cao hon khi quang cao t&c nhan dinh ky
duoc phat broadcast.
2.2.1.5. Ping ky va van chuyén goéi dir liéu

Thu tuc ding ky gidng nhu trong Mobile IP v6i ngoai 18 1a yéu cau diang ky phai
di qua nhiéu ching trude khi né dén FA va nguoc lai ciing qua nhiéu ching cho tra 10
dang ky.

Céch thirc quyét dinh goéi dir liéu s& duoc van chuyén d6 1a khi mot nat nhan
dugc mdt tra 101 dang ky tr FA cia nd, Mobile IP thiét 1ap mdt muc mac dinh trong
bang dinh tuyén va thiét 1ap mot duong ham giira cac nit va cac FA. Cu thé mot goi
tin dén tai hang doi dau ra IP s& dugc xir Iy theo cach sau:

- Tim kiém tuyén dudng trong bang dinh tuyén phu hop véi dia chi IP dich. Néu

tim thay, s& sir dung tuyén duong do.

- Néu khong, cd gang tim mot con duong chinh trong mang Ad Hoc bang cach

st dung céac co ché kham phé tuyén. Néu tim thay, s& sir dung tuyén duong do.

- Néu khong, hinh thanh duong ham goi tin dén cac FA.
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Tuc 13, néu mot tuyén dudng khong thé duge tim thiy trong ciac mang Ad Hoc,
c4c giao thirc dinh tuyén cin phai xem n6 1a mot tuyén duong chinh dén dich dugc
thiét 1ap dudong ham (161 vao mic dinh). Sau do, tat ca cac goi tin khac voi cling mot
diém dén/dich s& dugc chuyén dén cac dudng him nhu cac tuyén dudng chinh duoc
tim thiy trong budc dau tién ctia quy trinh tra ctru tuyén dudng trén.

Khi Mobile IP (trong nut thim) xac dinh rang né da mét lién lac véi cac FA ma
n6 dang ky, Mobile IP c6 thé loai b céac 16i vao mic dinh trong bang dinh tuyén ciing
nhur tat ca cac tuyén dudng chinh c6 sir dung dudng ham.
2.2.1.6. Giai phap thich ing

Giai phap thich tng duoc str dung khi c6 nhiéu nut sir dung Mobile IP dé két ndi
voi INTERNET.

Giai phap nay cho phép cic FA quyét dinh glii quang céo tc nhan broadcast
hodc unicast dén nut di dong da ding ky. Khi chi c6 mot vai nat di dong dang ky, FA
s& chi giri unicast dén cac nat d6. Khi sd luong cac nit di dong diang ky dat dén mot
ngudng nao do, khi d6 cac FA quyét dinh bat dau giri broadcast quang co tac nhan
thay thé va FA chi quay lai phat unicast khi diing ky hét han tir nhiéu ntit. Nhugc diém
clia giai phap trén 1a c6 thé gay ngap lut mang khi thoi han phat broadcast chua hét
trong khi chi con mét nut can ding ky quang céo tac nhan tir FA.

2.2.2. Cac diéu chinh dé Mobile IP hoat ddng tét hon trong MANET

Céac diéu chinh dbi voi Mobile IP:

- Thay vi phat broadcast quang cdo tac nhan dinh ky, ching c6 thé duoc phéat
unicast dinh ky chi dén cac nut dang ky.

- Quang cio tac nhan c6 thé duoc phat broadcast (trong mang Ad Hoc) theo yéu
cau dé chao moi tac nhan thay vi phat unicast. Piéu nay gilp giam thiéu sb luong
chao mo1 dugc gui.

- Sir dung thuat toan MIPMANET ECS dé chuyén d6i giira cac FA.

Dé viéc diéu chinh khong anh hudng nhiéu dén Mobile IP, c6 cac MIPMANET
IWU dugc chén vao gitra cac tdc nhén di dong ctia Mobile IP va mang Ad Hoc. Céc
IWU nay bién déi giao tiép lién két 16p cua Mobile IP dé giao tiép 16p c6 thé duoc
dinh tuyén trén cac mang Ad Hoc.
2.2.2.1. Quang cao tac nhan dinh ky

C6 hai phuong phap co ban dé 1am thé niao cic quang céo tac nhan dinh ky giri
bdi cac FA c6 thé duoc xur 1y:

- Phat broadcast dén tit ca cac nat

- Gui unicast chi dén cac nit thim dang ky.

Khi phat broadcast quang cdo tac nhan, Mobile IP van giri cac dich vu dugce st
dung t&1 nat tham binh thuong. Tuy nhién viéc phat broadcast gdy ngap lut mang lam
t6n bang thong mang.
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Vi quang cao tac nhan dugc guri unicast, viéc gui cac dich vu dugce st dung cho
cac nat thim ciia Mobile IP s& bj anh hudng, din dén cac nit c6 thé khong duoc dap
tmg dich vu ma né cin, tuy nhién phuong phap nay khong lam ngap lut mang va céac
nat khong stir dung Mobile IP khong bi anh hudng.

Trong Mobile IP, thdi gian gitta hai quang cdo tac nhan lién tiép mat khoang 1
gidy nhung ddi véi Ad Hoc quang cdo trong khoang thoi gian nhu vay 1a quéa thudng
xuyén vi vay can phai ting khoang thoi gian nay l1én. Khi ting khoang thoi gian nay s&
c6 tac dong dén Mobile IP. Bé giam bét nhitng tac dong tiéu cuc cua viée ting khoang
thoi gian nay d6i v6i Mobile IP can cho phép nit thim thong bao rang n6é di mit lién
lac v6i FA ciia minh bang cach cho phép Mobile IP biét néu mot goéi tin khong thé
dugc chuyén giao cho céac FA.
2.2.2.2. Chao mai tac nhan

C6 hai giai phap dé chao moi tac nhan dugc tra 101 boi FA:

- Quang c4o tac nhan duoc phat broadcast theo yéu cau dé chao moi tdc nhan va

duogc tiép nhan va xir 1y boi cac nat ¢ sir dung Mobile IP.

- Quang cdo Tac nhan duoc phét unicast theo yéu cau dé chao moi tac nhan va

dugc tiép nhan va xir 1y boi chi cac nat chao moi.

Néu c6 nhiéu nit sir dung Mobile IP trong mang Ad Hoc phuong phap tiép can
phét broadcast s& 1am viéc tét hon, trong khi phwong phép tiép can unicast lam viéc tot
nhat néu ty 1¢ phan tram cia cac nat sir dung Mobile IP 1 thap.

a. Quang cao tac nhan phat broadcast theo yéu cau

Khi mét nat mudn tim moét FA né s& giri broadcast mot chao moi tdc nhan. Mai
nut truy cap trong mang Ad Hoc nhan dugc chao moi nay va néu chiing van chua gui
mot chao moi chiung bo qua viée giri mot chao moi cua riéng minh. Pé giam xac suat
ma mot vai nat phat broadcast chao moi tdc nhan dong thoi, cac nat duoc 1ap lich dé
chung dugc phép gti chao moi dau tién st dung cong thirc 2.1. Khi mot nat di gui
hoic nhan dugc mot chao mai nod 1ap lich thoi gian khi nd co thé giri cac chao moi tiép
theo néu né khong nhan dugc bat ky quang cao tac nhan hoic nhian dugc mot chao
moi tir mot sd nat khac trong khoang thoi gian chao moi ndy. Cong thire 2.2 xac dinh
thoi gian khi ndo nat nén giri cic chao moi tdc nhan tiép theo (Trextsor) trong dd Tsol 12
khoang thoi gian tdi thiéu giira hai chio moi, Ax 12 thoi gian nat phai doi trude khi gt
chao moi tac nhan, backoff 1a gid tri dé giri chao moi backoff , va Tmax 1a thoi gian tdi
da gitra hai chao moi lién tiép:

Thextsol = tsol + Ax néu backoff <2
{ Min (teol. 202+ AL Trad  néu backoff >2 (2.2)

b. Quang c4o tac nhan phat unicast theo yéu cau
Phuong phéap nay dugc st dung khi chi c6 mot vai nat trong mang Ad Hoc st
dung Mobile IP hodc cac nut di dong khong mudn tim kiém FA cung mot lac.
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Theo ICMP Router Discovery [14], cac nat di dong du kién gtri ngAu nhién chao moi
ctia chiing trong khoang thoi gian nao d6 cho mot chao moi. Cong thirc 2.1 dung dé
1ap lich khi chao moi tac nhan dugc giri. C6 mot ngoai 18 d6 13 nnops ludn dugce thiét 1ap
bang 1.

Str dung cong thirc 2.2 dé 1én lich khi chao moi tdc nhan tiép theo duoc giri.
Trong truong hop niy gia tri ciia backoff dugc ting 1én néu va chi néu nat giri mot
chao moi cua riéng no.
2.2.2.3. Phat hién di chuyén

Dé phat hién di chuyén st dung thuit toan MIPMANET Eager Cell Switching.
Céc nut dugc phép bo 15 ba quang céo tac nhan lién tiép tir cac FA duoc dang ky trude
khi n6 cho rang né di bj mat lién lac v6i cac FA. Tuc 1, thoi gian sdng ctia mot quang
c4o tac nhan dugc thiét 1ap bang 3 1an quang céo tac nhan lién tiép. Néu nut di dong
nhan duoc C4c quang céo tac nhan (chua hét han) tir cac FA thi né c6 thé truc tiép lya
chon dé dang ky voi FA gan nhat. Néu khong no s& giri mot chao moi tdc nhan cua
riéng no. Trong trudng hop nay s ching téi FA duogc st dung dé xac dinh FA nao nit
tham can dang ky.

Pé ngan chin cac nat lién tyc chuyén d6i qua lai giita cac FA, thuat toan
MIPMANET Eager Cell Switching dugc str dung theo céch sau:

Mot nut di dong chuyén té1 mot FA moi truc tiép khi nat di dong nhan dugc mat
quang cio tac nhan tir mot FA gan hon it nhat hai ching so véi FA hién tai ciia ndt di
dong.

Trong hinh 2.11 (a) c6 nam nat di dong dang st dung Mobile IP va dugc dang ky
v6i FAL. Trong 2.11(b), nut E da di chuyén va no c6 thé lién hé véi FA2. Néu quang
c4o tac nhan chi dugc phat unicasts dé chao moi va dang ky, s& khong cé nat nao tim
hiéu vé FA2 va kich ban s& van giong nhu trong hinh 2.11(b). FA2 s& chi gii mot
quang céo tac nhan khi mot s6 nat coi minh c¢6 bi mat lién lac véi FAL va glri mot
chao moi tac nhan. Néu FA2 phat broadcast quang céo tac nhan, tat ca cac nit s& tim
hiéu vé FA2 nhd chiao moi d6. Khi d6 hai nut gan nhat véi FA2 d6 1a D va E da
chuyén sang FA2, cu thé hinh 2.11 (c)
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(a) Tat ca 5 nut dang ky voi FAL, nat E di chuyén vé phia FA2
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Hinh 2.11. Minh hoa cua thuat toan MANET Eager Cell Switching
2.2.2.4. Piang Ky va van chuyén géi dir liu

Viéc dang ky di qua nhiéu ching trudc khi dén FA va viéc tra 1oi ding ky ciing
qua nhiéu ching.
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Mobile IP thiét 1ap mét tuyén dudng mic dinh téi cac FA ma cac nut di dang ky.
Céc g6i tin dén mot nut lién lac trén INTERNET ¢6 dinh ¢6 thé dugc tao duong ham
t61 cac FA tu noi ching dugce gui di.

Viéc van chuyén géi tin con st dung dudng him ngugce nhu dinh nghia trong
RFC 2344 [17]. Yéu cau duy nhat 14 cac géi tin gui trén INTERNET c¢é dinh duoc tao
duong him tr mot nat tham dang ky voi FA. Khi cac FA nhan duge mot goi dudng
ham nay no c6 thé giri goi tin da duge mo goi dén nut lién lac. Trong RFC 2344 cac
26i tin dugc tao dudng him trén tat ca cac tuyén duong dén cac HA.
2.2.2.5. MIPMANET Interworking Unit

Pé khong anh huong nhidu khi thuc hién diéu chinh Mobile IP, cic modul
MIPMANET Interworking Unit (IWU) dugc chén vao gitra cac tac nhan di dong
Mobile IP va mang Ad Hoc nhu trong hinh 2.12

O —_
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Iwul——— | MANET O
|

-

FA

Hinh 2.12. MIPMANET Interworking Unit

Cac IWU bién doi thong tin lién lac lién két 16p Mobile IP vao giao tiép 16p
mang dé c6 thé dinh tuyén duoc trén cdc mang Ad Hoc (va nguoc lai). Mdi goi tin
duge guri tir cac FA t6i IWU duogc bién d6i va giri toi cac mang Ad Hoc tiy thude vao
phuong phép dang dugc st dung.

Néu chao moi tac nhan dugc tra 10 voi quang céo tac nhan phat broadcast, IWU
thay doi tat ca cac quang cao tac nhan unicast thanh broadcast va chuyén tiép ching
dén mang Ad Hoc. Néu chao moi tdc nhan duoc tra 101 v6i quang cao tdc nhan phat
unicast, cac IWU chi chuyén tiép cac quang céo trén mang quang cdo hoc ma khong
thuc hién bat ky thay d6i nao cho né.

Quang céo tac nhan dinh ky:

Néu quang céo tac nhan dinh ky 1 unicast dén nit ding ky duy nhat, IWU xem
né 12 quang cao tac nhan phét broadcast, thyc hién sao chép va phat unicast dén nut
dang ky. Dé 1am viéc nay cac IWU can biét duoc cach cac nut dang ky véi FA. Néu
quang cao tac nhan duoc phat broadcast dinh ky, cac IWU chi don gian 1a chuyén céac
quang cao tac nhan téi cac mang Ad Hoc.
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2.2.3. St dung AODV cho MIPMANET
2.2.3.1. Quang ba dwong him
Trong treong hop khi mot nat tham giri mot chao moi tac nhén va cac FA tra 101
v6i mot quang céo tac nhan unicast hay broadcast thi mang déu bi ngap lut hai lan.
Néu nhu cac tuyén dudng nguoc dén nat ngudn duoc thiét 1ap trong sudt qua
trinh phét broadcast s& gitip cho 1 nut muén diang ky dich vu véi nat ngudn dé& dang
hon. Vi du trong hinh 2.13, khi cac FA giri quang cdo tdc nhan phat quang ba vao
mang. Trong (a) quang cdo ndy dugc tao dudng him va tit ca cac nat trong mang c6
thé thiét 1ap cac tuyén duong nguoc lai tam thoi téi FA. Khi nut thim VN muén ding
ky véi FA né da c6 mot con duong téi FA va chi can giri tra 10i duong (dé kich hoat
tuyén dudng nay) tiép theo boi mot yéu cau diang ky. Piéu nay dugc thé hién trong (b).

Quang céo trong dudng ham broadcast

(OVN

(a) Puong ham tam duoc hinh thanh tir mdi node toi FA
Tra 101 tuyén dudng theo géi dir lidu

O ~—————— Timeout

(b) Kich hoat tuyén dudng gitta VN va FA
Hinh 2.13. Thiét 14p duong truyén sir dung dudng ham broadcast
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Vi vy, can thay ddi ddi voi giao thire AODV. M&i phat broadcast can duogc tao
duong ham trong mot géi AODV co chira diy du thong tin cho tat ca cac ndt trong
mang dé thiét 1ap céac tuyén duong nguoc lai tam thoi td1 cac nut nguén. Néu mot sb
nat giri mot goi tin dé tra 101, nd s& tim ra con duong nguoc lai tam thoi dén dich va
AODV sé tao ra mot tra 1o dé kich hoat tuyén duong dén dich. Céac nat sau d6 c6 thé
tryc tiép giri cac goi tin tro lai ngudn [22]

Céac g6i phat quang ba dudng him dugc thé hién trong hinh 2.14. Cac tiéu dé
AODV BCAST gidng nhu mét yéu cau tuyén dudng théng thudng tuy nhién khéng cé
hai truong danh riéng cho cac dia chi IP dich va s thtr ty dich bai vi cac goi duoc phat
broadcast.

20 bytes 16 bytes
| IP header AODV BCAST | pAaTA
Type=AODV BCAST Reserved Hop Count

Broadcast ID
Source IP Address
Source Sequence Number

32 bit

Hinh 2.14. Géi tin dudng ham broadcast
2.2.3.2 Thoi gian

Hing sé quan trong nhét trong AODV d6 1a RREP_ WAIT_ TIME [20]. Hang s
nay twong (mg voi thoi gian mot nit da giri mot yéu cau tim kiém tuyén dudng toi mot
may chi, va chd doi dé c6 thé nhan dugc mot tra 101 tuyén dudng trude khi yéu cau
tuyén dudong moi duoc giri. Thoi gian ndy dugc chon sao cho mét yéu cau dudng co
thoi gian dé di qua tat ca cac con dudng ma cac nit tim kiém va duoc tra 10i v6i mot
ciu tra 101 tuyén duong c6 thé quan 1y dé di qua tat ca cac duong tro lai trude khi nat
giri mot yéu cau tuyén duong mai. Mobile IP quyét dinh né da mat lién lac v6i FA néu
n6 nhan duoc mot thong diép khong thé truy cap may cha tir 16p thap hon. Khi AODV
dugc sir dung, tirc 1a mot may chu khong thé giri théng diép s& dugc théng qua véi
Mobile IP dau tién khi ba yéu cau tuyén duong lién tiép dugc gui ti cac FA. Néu
RREP_ WAIT_ TIME duoc thiét 1ap 1a 2,1 gidy, tic 1a phai mat 6,3 gidy trudc khi
Mobile IP nhan thidy mot FA bi mat.

Co ché phat hién tuyén dudng duoc st dung trude khi quyét dinh tao duong ham
dén mot may chu trén INTERNET. Vi vay, co ché phét hién tuyén duong nhanh chéng
xéc dinh liéu mot diém c6 1a dich dén trong mang Ad Hoc hay khong 1a rat quan trong.
Pay 1a mot Iy do dé chon RREP_ WAIT TIME cang nho cang tot. Mot RREP
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WAIT_ TIME bang mdt gidy ttrc 12 phai mat it nhdt mot gidy trude khi nit giri goi tin
dau tién ctia minh cho mot diém dén trén INTERNET cb dinh.

AODV dat mot gidi han vé tan suit quang cao tac nhan co thé dugc giri di. Néu
duong dén mot FA bi mit, AODV cb ging dé tim mot con dudng méi cho nd. Cong
thire 2.3 duoc sir dung dé tinh toan thoi gian tbi thiéu giita hai quang cdo tac nhan
dugc ky hiéu theacon, trong d6: RREQ_RETRIES 1a sb 1an AODV thir lai dé tim mot
con duong, RREP_ WAIT_ TIME thiét 1ap cang nho cang tot va Napv 13 sé quang co
ma mot nut bo 16 trude do cho réng n6 da bi mat lién hé voi FA

(RREQ_RETRIES + 1). RREP_WAIT_TIME

Theacon = (2-3)
Napv

Két luin chwong 2

Nhu vdy, trong chuong 2 néi vé nhitng tac dong cua truyén thong da ching va
dinh tuyén theo yéu cau dén Mobile IP khi st dung trén mot mang Ad Hoc va dua ra
cac giai phap ap dung trén Mobile IP dé lam cho nd hoat dong tét hon trong mot moi
truong Ad Hoc. Cac nit ¢ thé lién lac néu quang cio tac nhan dugc phat broadcast
khi tra 101 cho mot chao moi tdc nhan. Cac nit c6 thé tra 101 mot chao moi tdc nhan vai
mot quang cdo tac nhan cache. Tuy nhién, cic quang céo tac nhan cache c6 mot sb
nhuoc diém nghiém trong do do rat it khi duoc st dung.

Trong chuong 2 ciing trinh bay phuong phap nham han ché ngap lut clia quang
c4o tac nhan dinh ky bang cach: Tang thoi ky dén hidu, giri unicast quang céo dinh ky
dén cac nut dang ky, bang cach sir dung cac truong TTL va st dung mot chuong trinh
két hop, tuy nhién cac cach nay con nhiéu han ché. Ngoai ra thuit toan MIPMANET
Cell Switching dé chuyén doi giira cac FA ciing duoc trinh bay.

Trong chuong nay ciing dé cap dén giai phap MIPMANET cung cap su tuong tac
trong subt gitra Mobile IP va cac giao thirc dinh tuyén Ad Hoc ma khéng anh hudng
dén Mobile IP trén INTERNET c6 dinh, va chi doi hoi nhiing thay doi nho ddi véi
Mobile IP va cac giao thic dinh tuyén Ad Hoc. Cu thé cac modul MIPMANET
Interworking Unit dugc chén vao gitra cac tac nhan di dong Mobile IP va mang Ad
Hoc.

Cubi cung trong chuong 2 gidi thidu co ché phat broadcast duong ham cho
AODV dé né c6 thé thiét lap cac tuyén duong khi phat broadcast ngap lut mang.
Trong chuong nay ciing trinh bay cic giai phap cai thién bang cach diéu chinh thoi
gian trong ca Mobile IP va AODV dé chiing 1am viéc tot v&i nhau.
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CHUONG 3.MO PHONG TiCH HQP MANET VOI INTERNET SU DUNG
GIAO THUC MOBILE IP

3.1. Giéi thi¢u va thiét 1ap mé phong mang MANET trong NS2
3.1.1. Gi6i thiéu NS2

NS [24] (Network Simulatior) 1a chwong trinh phan mém dang huéng ddi tuong
dugc st dung dé méd phong lai céac su kién xdy ra trong hé théng mang, dugc viét béng
ngdn ngtr C++ va OTcl.

NS-2 hd tro mo phong tdt cho ca mang c6 ddy va mang khéng day. Cac vu diém
noi bat ctia NS-2 d6 la:

- Kha ning kiém tra tinh on dinh ctia cac giao thirc mang dang ton tai

- Kha ning dénh gia cac giao thirc mang méi trudce khi dua vao str dung

- Kha ning thyuc thi nhitng moé hinh mang 16n ma gan nhu ta khong thé thyc thi

duogc trong thuc té

- Kha ning mo phong nhiéu loai mang khac nhau

Otcl: Tel interpreter
- With OO extention - - OK
Analysis

OTcl Script NS Simulator Library Simulation

Simulation e Event Scheduler Object Result ﬁ ®\@_®
Program s Network Component Object /
e  Network Setup Helping &
e Modules (Plumbing Modules) Nam
Network
Animator

Hinh 3.1. Céu tric ctia NS2
Céu triic cia NS-2 bao gém cac thanh phan nhu trong hinh 3.1, cu thé chirc ning
clia ting thanh phan nhu sau:

OTcl Script Kich ban OTecl

Simulation Program Chuong trinh M6 phong

OTcl B0 bién dich Tcl mé rong hudng dbi tuong
NS Simulation Library Thu vién mo6 phéng NS

Event Scheduler Objects Céc d6i twong Bo 1ap lich Sy kién
Network Component Objects Céc d6i tugng Thanh phan Mang

Network Setup Helping Modules ~ Cac mé dun Trg gitp Thiét lap Mang
Plumbling Modules Cac mo dun Plumbling

Simulation Results Céc két qua Mo phong

Analysis Phan tich
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NAM Network Animator Minh hoa Mang NAM

Luén van lwa chon cai dit NS-2 trén nén tang Windows str dung phan mém gia
1ap moi truong Linux: Cygwin. Phién ban NS-2 duoc st dung 1a bg ns-allinone-2.35.
3.1.2.Tao cac nit di dong trong MANET

Céc thanh phan mang chinh dugc dung dé ciu tric nén tang giao thirc cho mdi
nut di dong gdm coé: Kénh (channel), giao tiép mang (network interface), mé hinh phat
song vo tuyén (radio propagation model), cac giao thitc MAC, hang doi giao dién
(interface queue), 16p lién két (lik layer), mo hinh giao thirc phan giai dia chi ARP va
thanh phan dinh tuyén (routing agent).

port
R e q Classifier: Forwarding
" [ o , () Agent: Protocol Entity
N o I i
dassiver =% | agenk ® Node Entry

—?’ LARP | D LL: Link layer object

ﬂ IFQ: Interface queue
m I .
i 3 ’% LM MAC: Mac object
l models B PHY: Net interface

|

Hinh 3. 2. C4u tao niit di dong mo6 phong trong NS2 [25]

Mo phoéng lop vat ly thue

Cac mo hinh phat séng quyét dinh khoang cach goi tin c6 thé dugc truyén di
trong khong khi. Néu goi r 1 khoang cach giita cic dng ten thi su suy yéu cua séng vo
tuyén gitta cac ang ten & gan mit dat duge mo hinh 1 1/r? véi khoang cach ngan va la
1/r4 véi cac khoang cach xa. Khi d6, diém giao giira khoang cach ngan va khoang cach
xa dugc goi 1a khoang cach tham chiéu (referencen distance). Khoang cach nay thong
thuong 1a 100m ddi véi cac ang ten 1,5m loai ¢6 d6 loi thap (low-gain) ngoai trdi hoat
dong & dai tan 1 - 2 GHz. Pic ta cia hd minh phat séng trong NS2 twong ty nhu giao
tiép song vo tuyén Lucent’s WaveLAN véi téc do bit danh dinh c6 thé dat t&i 2,5Mb/s
va pham vi truyén song vo tuyén 1a 250m. Cac md hinh ciing thé hién do tré truyén,
cac anh hudéng va cdm nhén séng mang.
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Mo phéng l6p MAC

Lép lién két cia bd mod phong cai dit hoan chinh chuan giao thirc MAC cua
IEEE 802.11 DCF(Distributed Coordination Function). Cac churc nang ciua l6p MAC
duoc cai dat bao gém phat hién xung dot, phan manh, bién nhan va dac bi¢t c6 kha
ning phat hién cac 16i truyén (transmission error). 802.11 13 giao thic CSMA/CA.
Viéc tranh xung dot dugc thyc hién b@ing viéc kiém tra kénh truyén trude khi str dung.
Néu kénh rdi, nut c6 thé bat dau giri. Néu khong nat phai doi mot khoang thoi gian
ngau nhién trude khi kiém tra lai. Mdi 1an ¢b ging giri thanh cong, giai thuat rut lui
theo ham mil dugc str dung. Van dé trong méi trudng khong day 1a thiét bi dau cudi an
(hidden terminal). Viéc khic phuc dugc thuc hi¢n béng co ché tranh xung dot CA
cung voi luogce dd bién nhan tich cuc (RTS/CTS). 802.11 ciing hd trg viéc tiét kiém
nang luong va bao mat. Cac goi tin dugce luu trong bd dém khi hé théng O trang thai
nghi (sleep); bao mat dugc cung cap bdi giai thuat WEP xéac thuc ma héa. Mot trong
cac dic diém quan trong nhat cua 802.11 13 ché do AD HOC cho phép xiy dung céac
mang WLAN khong c6 co s& ha ting.

Mo phong giao thirc phan giai dia chi ARP

Giao thitc ARP dich dia chi IP thanh dia chi phﬁn cung MAC. Viéc nay dugc
thuc hién trude khi goi tin duge gui to1 16p MAC.

Hang doi giao dién

Moi nit c6 hang doi cac goi tin dang chd dé dugc truyén bdi giao dién mang.
Hang doi duoc cai dat 1a DropTail (thuat nglt trong b0 mo phong NS2, tuong tuy nhu
hang doi kiéu FIFO) va c6 kha nang chira 50 goi tin.

Giao dién séng vo tuyén

Pay 1a mo hinh phan cing thuc sy chuyén goi tin vao kénh. Giao dién song vo
tuyén dugc mé hinh héa voi cac mue ning luong va luge do diéu bién.

Niing lwong truyén

Ban kinh bo thu phat song phu thudc vao dang angten, nhiéu dang angten duoc
hd trg bai bd mo phong.
3.1.3. Hoat dong cua nut di dong

Hoat dong ctia nut di dong duogc thé hién nhu sau. Mdi nat di dong st dung thanh
phan dinh tuyén (routing agent) d¢ tinh toan dudng t6i cac nat khac trong Ad Hoc. Cac
g6i tin dugc giri tir ing dung va duoc nhan boi thanh phan dinh tuyén. Bo phan ndy s&
quyét dinh dudng di cta géi tin dé t6i dich va gin vao gbi tin thong tin nay. Goi tin
sau d6 duogc giri xudng 10p lién két. Lop lién két st dung giao thirc phan giai dia chi
ARP dé quyét dinh dia chi phan cimg cta niit hing x6m va anh xa dia chi IP téi giao
dién chinh x4c. Khi thong tin nhan dugc, gobi tin dugc gui xuéng hang doi giao di¢n va
doi tin hi€u tuo giao thrc MAC. Khi giao dién mang va sau d6 duoc gui ra kénh vo
tuyén. Goi tin dugc sao chép va duoc phan phat ti tat ca cac giao dién mang tai thoi
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diém bit dau tién cia goi tin bat ddu dén giao dién trong hé thong vat 1y. Mdi giao dién
mang danh dau géi tin véi cac thudc tinh cia giao dién nhan va sau d6 goi tdi mo hinh
phat séng.

Mo hinh phat séng st dung cac danh dau truyén va nhan dé quyét dinh mirc
nang lugng ma giao dién nhan goi tin. Cac giao dién nhan stir dung cac thudce tinh ctia
chung dé quyét dinh viéc nhan goi tin that sy thanh cong hay khong va giri géi tin t6i
16p MAC néu thich hgp. Néu 16p MAC nhén géi tin khong c6 16i va khong xung dot,
g6i tin duoc g t6i diém dau vao cia nat di dong. Tir d6, goi tin téi bd phan tach kénh
(demultiplexer) dé x4c dinh goi tin c6 dugc chuyén tiép nita hay khong hodc di t6i nut
dich. Néu t6i dwoc nut dich, géi tin dwgc gui t6i bd phan tach cong (port
demultiplexer) dé quyét dinh tmg dung nhén cua géi tin. Néu géi tin dugc chuyén tiép,
thanh phﬁn dinh tuyén s€ duoc goi va thu tuc duoc lap lai.

3.1.4. Cau hinh nut di dong trong NS2

Nut di dong (MobileNode) 14 dbi trong nsNode co ban véi cac chiic ning bod
sung nhu di chuyén, kha ning truyén va nhan trén mot kénh cho phép né duogc sir dung
dé tao tinh di dong, m6 phong moéi trudng khong diy. Lop MobileNode c6 nguon gdc
ttr co s& Node.

MobileNode 13 mot d6i tugng tach biét (split object). Cac dac tinh di dong bao
goém di chuyén nit, cip nhat vi tri dinh ky, duy tri ranh gidi cau trac lién két...dugc
thuc hién trong C++, trong khi cac thanh phan mang trong chinh MobileNode (nhu
classifiers, dmux, LL, Mac, Channel,...) dugc thuc hién trong Otcl. Cac chlrc nang va
thii tuc mo ta c6 thé dugc tim thdy trong: ~ns/mobilenode.{cc,h}, ~ns/tcl/lib/ns-
mobilenode.tcl, ns/tcl/mobility/dsdv.tcl, ~ns/tcl/mobility/dsr.tcl,
~ns/tcl/mobility/tora.tcl.[ns Manual].

CAu hinh API dé tao mét nut di dong dugc mo ta nhu sau:
$ns_node_config  -Ad HocRouting $opt(Ad HocRouting)

-lIType $opt(mac)
-ifqType $opt(ifg)

-ifgLen $opt(ifglen)
-antType $opt(ant)
-proplnstance [new $opt(prop)]
-phyType $opt(netif)
-channel [new $opt(chan)]
-topolnstance $topo
-wiredRouting OFF
-agentTrace ON
-routerTrace OFF
-macTrace OFF
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Céc thu tuc trén tao mot dbi tuong Mobilenode, mdt agent dinh tuyén Ad Hoc-
routing xac dinh, tao ngin xép mang (stack network) gdm mot 16p lién két, hang doi
giao dién, 16p MAC va mét giao tiép mang voi mot angten, str dung mo hinh phat song
v tuyén, cac lién két giira cac thanh phan va két ndi ngan xép t6i kénh.

3.1.5. Tao su di chuyén ciia nit trong NS

Mobile node duoc thiét ké dé di chuyén trong khong gian 3 chiéu. Tuy nhién, cho
dén nay chiéu thu 3 (Z) khong duogc sir dung, nghia 1a mobilenode duoc gia dinh ludn
di chuyén trén mot mit phang voi Z=0. Khi d6, mobilenode c6 toa do X, Y, Z (=0)
duge lién tuc diéu chinh khi nut di chuyén. C6 2 co ché dé tao chuyén dong trong
mobilenode. Trong phwong phap thir nhat, bat dau tir vi tri ciia niit va cac dich dén cua
cac nit d6 c6 thé duogc thiét 1ap rd rang. Cac chi thi diéu khién thudng nim trong mot
file kich ban di chuyén riéng biét.

Vi du ban dau va dich dén dbi véi mot mobilenode c6 thé duge thiét lap bﬁng
cach sur dung cac API dudi day:

$node set X_<x1>

$node set Y_<yl>

$node set Z_<yl1>

$ns at $time $node setdest<x2><y2><speed>

Tai thoi diém $time, nat bat dau di chuyén tir vi tri ban dau (x1,y1) cia n6 t&i mot
dich dén (x2,y2) vai van toc speed xac dinh. Trong phuong phap ndy, cac cap nhat di
chuyén ctia nut duoc kich hoat bat ¢t khi nao dé xac dinh vi tri nat tai thoi diém yéu
ciu. Viéc kich hoat ¢6 thé do mot nut hang xém co6 yéu cau truy van dé xac dinh
khoang cach giira chung hoic bo cong cu setdest truc tiép mo ta bang chi thi dicu
khién huéng hodc vén tdc cia nut.

Phuong phép thi hai sir dung chuyén dong ngiu nhién nut, nhu sau:

$mobilenode start

N6 bat dau mobilenode vé6i vi tri ngdu nhién, co cac cip nhat thuong xuyén dé
thay doi hudng va van tc cta nat. Cac gia tri van téc va dich dugc tao theo mot kiéu
ngau nhién.

Véi ca hai phuong thirc tao di chuyén nat trén, ving mé phong can duoc xéac
dinh trudc khi tao cac mobilenode. Thong thuong, ving md phong 1a mién phang va
dugc tao bang cach xac dinh chiéu dai va chiéu rong, ta dinh nghia nhu sau:

Set topo [new Topography]
$topo load_flatgrid $opt(x) Sopy(y)

Trong d6 opt(x) va opt(y) lan luot 1a chiéu dai va chiéu rong ciia viing mo phong.
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3.1.6. Tao kénh vo tuyén trong MANET
3.1.6.1. M6 hinh FreeSpace
M6 hinh FreeSpace trinh bay co ban dai truyén thong nhu mot vong quanh may
phat. Néu mot may nhan trong pham vi vong tron phat, ndé nhan tat ca cac goi tin.
Nguoc lai n6 1am mat tat ca cac goi tin.
Giao di¢n Otcl véi viéc st dung mdt mé hinh truyén thong 1a Iénh cAu hinh nat.
Mot cach dé sir dung né ¢ day la:
$ns_node-config-propType Propagation/FreeSpace
Mot cach khac la:
set prop[new Propagation/FreeSpace]
$ns_node-config-proplnstance $prop

3.1.6.2. M6 hinh Two Ray Ground
Mot duong truyén don trong tim nhin thay gitta hai nut di dong 1a rat hiém gap
trong thyc té. M6 hinh Two Ray Ground phan xa hai tia mat xem xét duong truyén
tryc tiép va dudng truyén phan xa tu mat dat. N6 noi 1én rang, mo hinh nay dem dén
cac du doan chinh xac hon vai mot khoang cach 16n hon so véi moé hinh FreeSpace.
Thong thudng, trinh thong dich Otcl sir dung mo hinh phan xa hai tia mat dat nhu
Sau.
$ns_node-config-propType Propagation/TwoRayGround
Hay c6 thé sir dung:
set prop[new Propagation/ TwoRayGround]
$ns_node-config-proplnstance $prop

3.1.6.3. M6 hinh Shadowing

Mo hinh FreeSpace va md hinh phan xa Two Ray Ground dy doan ngudn ning
lugng nhan nhu mot chirc nang tat dinh cta khoang cach. Ca hai trinh bay dai truyén
thong nhu mét vong tron 1y tudng. Trén thyuc té, ngudn ning luong nhan & mot khoang
cach nhit dinh 13 mot gia tri ngﬁu nhién tai vi nhiéu hiéu ung truyén khac nhau, n6
cling duoc biét dén nhu hién tuong fading (twong bién d6i cudng do tin hiéu song
mang). Trén thuc té, ca hai mo hinh trén déu dy doan gia tri trung binh cta ngudn
ning lueong nhan & khoang cach d. Mot mé hinh tong quat va thudng duoc st dung
hon la mo6 hinh Shadowing.

Mo hinh Shadowing mé rong mé hinh vong tron 1y tuéng dé dat téi mo hinh
thong ké: Cac niit c6 thé chi truyén theo xac suat khi & gan ria cia mién truyén thong.
Muc dich m6 hinh Shadowing: Trudc khi sit dung m6 hinh shadowing, ngudi st dung
can chon cac gia tri hé s6 suy hao trén dudng truyén (Path loss) va do 1éch hiéu ung

man chan chuin o dB tiy theo mdi truong mo phong.
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Chung ta van st dung 1énh ciu hinh nat bang Otcl. Mot cach dé sir dung né nhur
sau, voi cac gia tri tham s6 chi duoc dua ra lam vi du:
#Dau tién phai thiét 1ap gia tri ciia m6 hinh hiéu tng man chan.
Propagation/Shadowing set pathlossExp 2.0; hé s6 mat dudng dan
Propagation/Shadowing set std_db_4.0; d6 léch hiéu img man chin (dB)
Propagation/Shadowing set dist0 1.0; khoang cach tham chiéu (m)
Propagation/Shadowing set seed 0; khdi1 dong véi RNG
$ns_node_config-propType Propagation/Shadowing; Cau hinh cho nut
M6 hinh Shadowing tao ra mét s6 ngiu nhién khoi xuéng ddi twong RNG
(Random number Genrator). RNG c6 ba kiéu khoi tao: Khoi tao tho, khoi tao xac dinh
trude (mot thiét 1ap t6t ctia khoi tao) va khai tao thong minh (hueristic). Cac API trén
st dung khoi tao xac dinh trudc. Néu mot nguoi st dung mudn khoi tao bﬁng mot
phuong thirc khac, API dudi day c6 thé duoc sir dung.
set prop [new Propagation/Shadowing]
$prop set pathlossExp_2.0
$prop set std_db_4.0
$prop set dist0_1.0
$prop seed<seed-type> 0
$ns_node-config-proplnstance $prop
<seed-type> c6 thé la théi, xdc dinh triede hay heuristic.
3.1.7. Tao ngir cinh chuyén dong
Trong m6 phong mang AD HOC, viéc md phong dugc dua trén hai mo hinh la
mo hinh truyén thong thé hién khuon dang truyén thong giita cic nat trong mang va
mo hinh di chuyén thé hién chuyén dong cta cac nat trong mang.
3.1.8. Tao dién tich mo phéng
Xay dung mang md phong véi cac nit di dong tao nén mdt mang Ad Hoc. Cac
nut nay di chuyén trong mot khu vuc dia 1y (khong gian phang, hinh chir nhat). Toa do
ctia cac nut tai mdi thoi diém 1a (x,y,2), trong do toa do z=0. Gia tri chiéu dai va chiéu
rong ctia ving mo phong dugc khai bao bang cau 1énh sau:
set val(x) a; #X dimension of the topography
set val(y) b; #Y dimension of the topography
3.1.9. Tao cac thue thé giao thirc va cic ngudn sinh lvu lwong
Cac mé hinh truyén théng duge mo phong trong NS2 (hinh 3.3) gdm hai loai bo
tao luu luong (traffic generator) va cac rng dung mo phdong (simulated application).
Céc bo tao truyén thong sir dung giao thirc UDP dé giri cac goi tin va cac tmg dung mo
phong str dung giao thic TCP.
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Hinh 3.3. Cac m6 hinh truyén thong trong NS2
C6 bbdn loai bo tao luu luong 1a: bd tao luu lugng cé phan bd Ity thura, pareto,
CBR va theo file trace.

- Bé tao luu lwong cé phdn bé lily thira: Tao luu luong theo phan b bat/ tat iy
thira. Trong quing thoi gian “bat”, cac goi tin dugc giri voi toe do cb dinh, va
trong quang thoi gian “tit” khong ¢ goi tin nao dugce gii. Ngoai ra, quing thoi
gian bat, tat dugc phan bd theo mot phan bd lity thira. Cac goi tin ¢ kich thudce
khong doi. Bo tao luu luong liiy thura c6 thé cdu hinh dé hoat dong nhu mot qua
trinh Poisson.

- B tao luu lwong c6 phdn bé parero: Tao luu luong theo phan bd bat/tat
Pareto.

Phan bd nay tuong tu phan bo bat/tat liiy thira, chi khac la cac quéng thoi gian
bat, tat lay theo Pareto. Cac ngudn nay c6 thé dugc dung dé tao cac luu luong
két hop thé hién su phu thudc.
- B tao lweu lwong c6 phdn bé déu — CBR: Tao luu luong theo mot téc do xéac
dinh. Kich thudc goi tin 1a khong doi. Ngoai ra, mot s6 cac dao dong ngiu nhién
duogc thyuc hién gifta cac quang khoi dau cua géi tin.
- Bé tao lwu lwong theo tép vét: Tao luu luong theo mot tép vét (trace file) xac
dinh thoi gian phat va nglmg phat goi tin cling cac thong s6 khac duya trén s6 liéu
thu dugc tir mang thuc, da dugc ghi trong t&€p vét.
3.1.10. Tao cac dang chuyén dong theo miu

Trong md phong mang MANET, cac md hinh di chuyén dong mot vai tro rat
quan trong. Chung can thé hién chinh xac cac ngit canh c6 thé ctia mang va gop phan
quyét dinh dung hiéu suét clia cac giao thirc trudc khi duge trién khai trong thuc té.
Dbi voi cac mang khong ddy, hai loai mé hinh di chuyén duoc sir dung 14 mo hinh vét
(trace model) va mé hinh tong hop (synthetic model). Cac mé hinh vét cung cép tinh



59

chinh x4c, dic biét khi chung lién quan téi nhiéu bén tham gia va quéing thdi gian quan
sat du dai. Tuy nhién, v6i méi truong mang méi, cac mang MANET khong dé dang
duge mé hinh vét. Trong trudng hop nay can thiét phai sir dung cac mé hinh tong hop.

Cac mé hinh téng hop cb ging thé hién thuc hanh vi cta cac nat di dong ma
khong sir dung t6i mé hinh vét bang viéc mé ta cac di chuyén cta nut mot cach thong
ké. Mbi nat dugc gan mot giai thuat dung dé ngdu nhién hoa su di chuyén. Khudn
dang di chuyén cta mang 1a tp hop cac di chuyén tir viéc 4p dung mo hinh di chuyén
vao modt hodc nhidu nut. Hai mé hinh di chuyén tiéu biéu mé phéng cic mang
MANET la Random Waypoint va Random Walk.

M6 hinh Random Waypoint

M6 hinh Random Waypoint dugc sir dung rong rai trong mo phong cac giao thuc
dinh tuyén thiét ké cho céc mang MANET dac biét, n6 dugc dinh nghia nhu sau. Pau
tién nit c6 mot vi tri ngau nhién trong khu vuc mo phong va & tai d6 mot khoang thoi
gian goi 1a thoi gian tam dimg. Khi quang thoi gian nay hét han, nat chon ngiu nhién
mot dich trong khu vuc mé phong va mot tbe do dugc phan bd dong déu giira
[Speedmin, Speedmax]. Sau do, nut di chuyén téi vi tri méi vai toc do da chon. Khi téi vi
tri m&i, nat dimg mot khoang thoi gian duoc chon theo phan bd déu giita [Pmin, Pmax],
va sau do tiép tuc lai qua trinh.

Truc quan hoa di chuyén ciia mot nut theo md hinh Random Waypoint béi
Gnuplot trong hinh bén dudi.
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Hinh 3.4. Di chuyén ctia mot nat theo mo hinh Random Waypoint
Céc tham s6 mé phong cho Random Waypoint duoc cho trong bang:
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Bang 3.1. Cac tham s6 ctia md hinh Random Waypoint

Tham s Y nghia
Speedmin Toc do thap
Speedmax Téc d6 cao
Prmin Thoi gian tam dirng nho nhat
Prmax Thoi gian tam dirng 16n nhat

Mo hinh Random Waypoint duoc ding rong rii trong cac nghién ctru vé mang
MANET, do né rat linh dong trong viéc tao ra khuon dang di chuyén thuc té theo cach
moi ngudi chuyén dong trong cac hoi thao, hoi nghi. Trong NS2, mé hinh Random
Waypoint dugc tao boi cong cu setdest. Céu truc cau 1énh cua setdest tao tép nglr canh
(scenario file) nhu sau:

Jsetdest —v <1> -n <nodes> -p <pause time> -M <max_speed> -t
<simulation_time> -x <max X> -y <max, Y>

Tao tép di chuyén kiéu moi:

Jsetdest —v <2> -n <nodes> -s <speed type> -m <min_speed>- M
<max_speed> -t <simulation_time> -Px <pause_type> -p <pause_time>-x<max X?
-y <max Y>

Trong d6: -v: version; -n: s tham gia mé phong nut; -P: kiéu thoi gian tam ding;
-p: thoi gian tam dirng; -m: van tc di chuyén nat nhé nhat; -M: van tc di chuyén nut
t6i da; -t: thoi gian mo phong; -x: chiéu X ving md phong; -y: chiéu Y ving md
phong. Trong ludn vin, em st dung cong cu nay dé sinh ra md hinh Random
Waypoint.

3.2. M6 hinh mé phéng cho két néi MANET véi INTERNET
3.2.1. M6 ta

Mo phong gdom 4 nut ¢6 day gom: node 0, node 1, node 2 (HA) déng vai tro 1a
tram co s (Base station), node 3 (FA) ciing 13 tram co s&; 6 nut di dong gém: node 4,
node 5, node 6, node 7, node 8, node 9.

Ban dau cac nut thyc hién trao d6i thong tin véi HA va chua di chuyén.
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Hinh 3.5. Hinh 4nh mo phong cac nit di dong két ndi vai HA
Céac nut di chuyén dan vé phia FA va thuc hién trao ddi thong tin véi FA, lac
nay, HA va FA trao doi dit liéu v6i nhau st dung giao thtrc dinh tuyén Mobile IP. FA
gui dir liéu cho cac nut di dong st dung giao thirc dinh tuyén AODV.
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Hinh 3.6. Cac nut di dong di chuyén vé phia FA
Mo phong bao gdm 8 ngudn phat tep, cu thé:
- Ngudn phat tcp0 gan véi thuc thé giri: HA(node 2), thuc thé nhan: node 4,
phat vao gidy thir 10 va két thic tai gidy thir 109.
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- Ngudn phat tepl gin vé6i thuc thé giri: node 0, thuc thé nhan: FA (node 3),

phat vao giay thir 105 va két thuc tai gidy tha 195,

- Nguon phat tep2 gan vé6i thuce thé giri: FA (node 3), thuc thé nhan: node 4,

phat vao gidy thir 108 va két thuc tai gidy thir 200.

- Ngudn phat tep3 gin voi thuc thé guri: HA (node 2), thuc thé nhan: FA (node

3), phat vao gidy thir 105 va két thuc tai giay tha 195.

- Nguon phét tep4 gin voi thuc thé gui: HA (node 2), thuc thé nhan: node 4,

phat vao gidy thir 205 va két thuc tai gidy thir 245.

- Ngudn phat tep5 gin voi thuc thé gui: FA (node 3), thuc thé nhan: HA (node

2), phat vao gidy thir 206 va két thic tai gidy thir 226.

- Ngudn phét tep6 gin voi thuc thé gui: HA (node 2), thuc thé nhan: node 7,

phat vao gidy thir 5 va két thuc tai giay tha 200.

- Nguon phét tcp7 gin voi thuc thé gui: HA (node 2), thyc thé nhan: node 6,

phat vao gidy thir 105 va két thuc tai gidy thir 190.

3.2.2. Thiét lap cac thong s6 md phong

Mang MANET c¢6 nhiing dic diém la: Cau hinh mang dong, cac lién két véi
dung luong thay d6i — bang tan han ché, cac nit c6 nang lugng thap va bao mat vat 1y
han ché. Do d6, khi phan tich hiéu suit cac giao thirc dinh tuyén MANET can xem xét
mot s6 tham sb sau:

- Kich thuéc mang: Puoc thé hién bang sé cac nut trong mang.

- Két noi mang: Pugc thé hién bing sb trung binh cic hang x6m cia mot nit.

- Toc d thay doi mang: La téc d6 thay d6i to-pd ctia mang theo thoi gian.

- Kha néng ciia lién két: La bang thong cua lién két khong day, duge tinh bang

bps.

- Dang truyén thong: Pugc thé hién béng cac muc do tai trong mang, co thé 1a

dong dang, khong dong dang hoidc bung phat.

- Dang di chuyén: Puoc thé hién cac md hinh chuyén dong cu thé.

Muc dich cac thi nghiém cta em la danh gid hi€u ndng mang khi tich hop
MANET véi INTERNET str dung giao thirc Mobile IP (cu thé giai phap MIPMANET
trén nén tang cua giao thirc AODV). Phuong phap cta em 14 ap dung cac giao thiic
dinh tuyén Ad Hoc khac nhau két hop véi giao thirc Mobile IP.

Khi so sanh cac giao thirc dinh tuyén, dé dam bao tinh cong bang, diéu quan
trong 1a phai ap dung cac diéu kién tai va moi truong gidng nhau véi timg giao thirc.
Do d6, tap cac file ngir canh chuyén dong va truyén thong giéng nhau duoc ap dung
cho ting giao thue.
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3.2.3. Cac tham s6 cb dinh
Bang 3.2. Cac tham s ¢6 dinh trong mé phong

Tham s6 mé phéng Gia tri
Kich thuéc ving mo6 phong (m x m) 670 x 670
Pham vi truyén song vo tuyén (m) 250
Kich thuodc goi tin (byte) 1000
Dang truyén thong Ftp
S6 lugng nguon phat 8
S6 luong nut di dong 6
Thoi gian mo6 phong (s) 250
Giao thirc dinh tuyén mé phong Mobile IP, AODV

3.3. Tién hanh m6 phéng, nhén xét két qua
3.3.1. Kich ban mo phéng
Céc budc viét ma kich ban .tcl dé thuc thi mo phong mang MANET:
- Buwéc 1: Tao mot thé hién mé phong
set ns_ [new Simulator]
- Buére 2: Tao file trace dé luu vét mo phong
set tracefd [open wireless3-vs-mip-AODV.tr w]
$ns_ trace-all $tracefd
- Buwéc 3: Tao d6i twong topo
set topo [new Topography]
- Budre 4: Thiét 1ap khong gian di chuyén cho cac node
$topo load_flatgrid $val(x) $val(y)
- Buwéc 5: Tao dbi tugng GOD (Genaral Operations Director), day 1a ddi tuong
dugc su dung dé luu trit cac toan bod thong tin vé trang thai cua moi truong,
mang, node... GOD dugc goi stir dung tai 16p MAC trong node.
create-god [expr $opt(nn) + 2]
- Buére 6: Cau hinh node
$ns_ node-config -mobilelP ON \
-Ad HocRouting $opt(Ad HocRouting) \
-IIType $opt(ll) \
-macType $opt(mac) \
-ifqType $opt(ifg) \
-ifgLen $opt(ifglen) \
-antType $opt(ant) \
-propType $opt(prop) \
-phyType $opt(netif) \
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-channelType $opt(chan) \
-topolnstance $topo \
-wiredRouting ON \
-agentTrace ON \
-routerTrace OFF \
-macTrace OFF
- Budére 7: Thiét lap vi tri cho node (trong trudng hop cac node di chuyén khong
ngau nhién)
$HA set X_308.000000000000
$HA set Y_ 183.000000000000
$HA set Z_ 0.000000000000

$FA set X_450.000000000000

$FA set Y_ 300.000000000000

$FA set Z_0.000000000000

- Buwéc 8: Thiét lap tai thoi diém 100s node MH di chuyén t6i vi tri twong wng
toa do (470, 300) véi toc d6 di chuyén 20m/s, sau do, tai thdi diém 200s, MH di
chuyén vé vi tri trong tng toa d6 (280, 150) véi toe do di chuyén 20m/s

$ns_ at 100.000000000000 "$MH setdest 470.000000000000 300.000000000000
20.000000000000"

$ns_ at 200.000000000000 "$MH setdest 280.000000000000 150.000000000000
20.000000000000"

- Buwéc 9: Thiét 1ap ludng traffic giita cac node (doan ma sau thiét 1ap ludng cho
HA va node 0 (MH))

set tcp0 [new Agent/TCP]

$tcpO0 set class_ 2

set sink0 [new Agent/TCPSink]

$ns_ attach-agent $HA $tcp0

$ns_ attach-agent $MH $sink0

$ns_ connect $tcp0 $sink0

set ftpO [new Application/FTP]

$ftp0 attach-agent $tcp0

$ns_ at 10 "$ftp0 start"

$ns_ at 109 "$ftp0 stop”

- Budére 10: Thiét 1ap thoi gian ding khi mo phong két thuc
for {set i 0} {$i < $opt(nn) } {incr i} {
$ns_ at Sopt(stop).0 "$node_($i) reset";
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}
$ns_ at $opt(stop).0 "$HA reset";

$ns_ at $opt(stop).0 "$FA reset";

$ns_ at $opt(stop).0002 "puts \"NS EXITING...\" ; $ns_ halt"
$ns_ at $opt(stop).0001 "'stop"
proc stop {} {
global ns_ tracefd namtrace
close $tracefd
close $namtrace
} 4 N
- Bwée 11: Bat dau thyc thi mé phong
puts "Starting Simulation...\n"
$ns_ run
3.3.2. Cac dg do dugc dung danh gia hiéu nang
Theo nghia chung, hi¢u nang la mét d0 do cong viéc ma hé théng thuc hién
dugc. Hiéu ning chu yéu duoc xac dinh bdi tinh sin sang dé dung, thong lugng va thoi
gian dap tng. Trong mang MANET, cac gi6i han vé tai nguyén mang yéu ciu cac giao
thirc bén canh cac yéu t6 hiéu sudt néu trén can dam bao viéc dung hiéu qua cac tai
nguyén han ché nay. Véi cac giao thuc dinh tuyén, d6 chinh 1a chi phi dé thuc hién céac
yéu cau dinh tuyén dugc thé hién boi muc tai dinh tuyén.
Do viy, dé danh gia hiéu qua khi tich hop MANET véi INTERNET sir dung
giao thurc Mobile IP str dung cac do do sau:
- Thong luwgng trung binh (Average throughput): Tong s6 dit liéu cua cac goi
tin tao bdi moi ngudn do dugc trong mot khoang thoi gian md phong, tinh bang
Kbit/s.
- Tré dau cudi trung binh ciia cac géi dir liéu (Average End to End data
packet delay): La do tré toan phan dugc tinh tir khi goi tin phat di tir ing dung
phat cho t&i khi dugce nhan bai tng dung nhan bao gdm céac tré ¢ thé nhu tré do
qua trinh phét hién duong, xép hang tai cac hang doi, tré phat lai tai ting MAC,
va thoi gian tré truyén.
3.3.3. Két qua md phéng
3.3.3.1. Phuwong phap phin tich file trace két qua mé phéng
Dé phan tich file trace két qua mo phong, dwa ra duoc cac gia trj caa cac do do
hiéu nang néu trén, sir dung AWK script dé phan tich. Noi dung file AWK c¢6 trich dan
chi tiét tai phu luc cua luan van.
Sau khi di chay xong mo phong, dé tién hanh phan tich file trace két qua, ta vao
Cygwin va str dung cau I¢nh:
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awk —f tenfileawk.awk tenfiletrace.tr > tenfileoutput.txt
Luu y: File awk va file trace két qua phai nim cung trong thu muc.

= ~fns-allinone-2.35-RC7 fns-2.35/tclfex

$ awk —f throughput.awk wireless3-ws—mip.tr » throughput.txt

¢ awk —Ff Cal_perf.awvk wireless3—wvs—-mip.tr > Cal_perf.txt

s

Hinh 3.7. Thuc thi awk script dé phan tich két qua file trace
3.3.3.2. Két qua md phéng
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Hinh 3.9. Biéu db tré dau cubi trung binh cua cac géi dir liu

Hinh 3.8 thé hién su chénh léch giita thong luong trung binh khi sir dung giao
thirc AODV so v6i khi str dung giao thire DSDV, trong d6 khi stt dung AODV thong
lwong cao xap xi 1,5 1an so véi khi sir dung DSDV.

Hinh 3.9 cho thiy sy chénh 1éch vé tré trung binh dau cudi giita hai giao thuc,
trong d6 DSDV ¢6 d¢ tré thap hon so voi AODV.

Nhén xét két qua mé phéong:

V& co ban khi sir dung giao thirc AODV thi théng lwong mang cao hon so véi sir
dung giao thirc DSDV, mic du do tré trung binh dau cudi cia DSDV thap hon so véi
AODV bai vi DSDV 1a giao thirc dinh tuyén cha dong nén viéc tim kiém 1 tuyén
dudng trong mang ctia giao thirc DSDV nhanh hon AODV do céc tuyén duong duoc
luu trong bang dinh tuyén vi vay do tré trung binh cia DSDV s& thip hon AODV.

Két luan chwong 3

Viéc trién khai thi nghiém cac hé théng mang trong thé gisi thuc la mot cong
viéc kha phirc tap, doi hoi ton nhiéu thoi gian va chi phi cao. Bén canh dé, do rai ro
khong thanh cong kha cao. Bé khic phuc tinh trang nay can phai thuc hién cac mod
phong dya trén cac phan mém ang dung mé phong mang.

Trong chuong 3 trinh bay cac budc thyc hién d¢é md phong mang MANET trong
NS-2, cac tap lénh dé thiét 1ap md phong mang khong day trén NS-2. Tién hanh mo
phong tich hgp MANET véi INTERNET sir dung giao thirc Mobile IP cu thé: Cac goi
tin dugc chuyén dén FA bing cach st dung giao thitc Mobile IP, sau d6 FA s& sir dung
giao thirc AODV hodc DSDV dé chuyén cac goi tin dén cac niit trong mang Ad Hoc.
Két qua phan tich cho thdy thong lugng mang khi st dung ADOV cao hon so véi
DSDV. Nhu vay, st dung AODV cho hi€u qua cao hon so véi DSDV.
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KET LUAN VA KIEN NGHI
1. Két luan
Mang MANET ngay cang duoc tng dung nhiéu trong thuc tién, tuy nhién nd
cling mang lai nhiéu thach thic cho cac nha nghién ciru trong viéc tim ra nhitng giao
thirc mang, chuan mang méi véi muc dich cudi cung la dat dugc mot hé théng mang
6on dinh va hiéu suat khai thac cao trén cac dich vu truyén thong da phuong tién.
Qua mot thoi gian nghién ctru nghiém thc, luan van da dat dugc mot sb két qua
chinh sau day:
- Trinh bay mot cach tong quan vé hé thong mang MANET, dic diém, kicu két
ndi, cach thirc hoat dong, phan tich mot s6 thuat toan dinh myén co ban trén
mang MANET, phan loai va tng dung trong cac linh vuc doi séng, x4 hoi. Phan
tich dac diém, cach thirc lam viéc va hoat dong cua giao thirc Mobile IP.
- Nghién ctru giai phap tich hop MANET v61 INTERNET st dung giao thirc
Mobile IP: Phan tich va so sanh cac giai phap tich hop MANET voi INTERNET,
phan tich giai phap cho cac van dé phat sinh khi sir dung Mobile IP trén mang Ad
Hoc di dong, di sdu nghién ctru, phan tich giai phap MIPMANET sir dung giao
thec AODV.
- Nghién ctru bd md phong NS2 sir dung cho cac mang MANET, dong thoi tién
hanh mo6 phong giadi phéap tich hop MANET véi INTERNET sur dung giao thirc
Mobile IP két hop giao thirc AODV. Két qua md phong cho thay: Khi tich hop
sir dung giao thirc AODV khi van chuyén dir lidu gitra FA va cac nat trong mang
Ad Hoc ¢6 hi¢u nang cao hon so voi DSDV.
2. Kién nghi
Mic du két qua thyc nghiém cho théy khi str dung giao thtc AODV két hop voi
giao thirc Mobile IP cho hiéu ning hon han so véi khi két hop véi giao thirc DSDV,
nhung van can phai tién hanh nhiéu thuc nghiém va khao sat k§ ludng hon nita dé
danh gia muc do hi€éu qua va 6n dinh cua giao thirc nay mot cach toan dién va chinh
xéc nhat khi 4p dung tich hop cho cac mang MANET trong thuc té.
Do thoi gian thuc hién luén van tuong ddi ngén nén chic chin khong thé tranh
khoi nhirng thiéu so6t. Em rat mong nhan duoc nhitng gop ¥ cua cac thdy, cb gido va
céc ban doc dé luan van duge hoan thién hon. Xin chan thanh cam on!
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PHU LUC
1. Kich ban TCL thwe hién mo phéng cho mang MANET
#Thiét Idp cdc tham s6 cho mé phéng

set opt (chan) Channel/WirelessChannel ;
set opt (prop) Propagation/TwoRayGround ;
set opt(netif) Phy/WirelessPhy ;
set opt (mac) Mac/802 11 ;
set opt(ifq) Queue/DropTail/PriQueue ;
set opt(ll) LL ;
set opt (ant) Antenna/OmniAntenna ;
set opt(ifglen) 50 ;
set opt (nn) 6 ;
set opt (Ad HocRouting) AODV H
set opt(cp) " ;
set opt(sc) nn ;
set opt (x) 670 ;
set opt(y) 670 ;
set opt (seed) 0.0 ;
set opt(stop) 250 ;
set num wired nodes 2

set num bs nodes 2

#

if { Sopt(x) == 0 || Sopt(y) == 0 } {

puts "No X-Y boundary values given for wireless topology\n"
#tac la: Khéng cd gid tri ranh gidi X-Y trao cho topo khdéng day
}
if {Sopt(seed) > 0} {
puts "Seeding Random number generator with S$opt (seed)\n

ns-random S$opt (seed)
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}
# tao bo mo phong trong ns
set ns_ [new Simulator]

# thiét lgp dinh tuyén phan cdp
$ns_ node-config -addressType hierarchical
AddrParams set domain num 3 ;

lappend cluster num 2 1 1 ;
AddrParams set cluster num Scluster num
lappend eilastlevel 1 1 8 2 ;

AddrParams set nodes num_ Seilastlevel ;

set tracefd [open wireless3-vs-mip.tr w]

set namtrace [open wireless3-vs-mip.nam w]

$ns_ trace-all Stracefd

Sns namtrace-all-wireless $namtrace S$Sopt (x) Sopt (y)

set topo [new Topography]
$topo load flatgrid Sopt (x) Sopt(y)

create-god [expr Sopt(nn) + $num bs nodes]

set temp {0.0.0 0.1.0} ;
#tao cdc node co day

for {set i 0} {$i < Snum wired nodes} {incr i} {
set W($1) [Sns_ node [lindex Stemp $i]]
SW($1i) color red

# cau hinh cho node
$ns_ node-config -mobileIP ON \
-Ad HocRouting $opt (Ad HocRouting) \
-11Type Sopt(11) \
-macType Sopt (mac) \
-ifgType Sopt(ifqg) \
-ifgLen S$opt(ifglen) \
—antType S$Sopt (ant) \
-propType $opt (prop) \
-phyType Sopt (netif) \
-channelType S$opt (chan) \
-topolnstance S$topo \
-wiredRouting ON \
—agentTrace ON \
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-routerTrace OFF \
-macTrace OFF

# Tao HA va FA

set HA [$ns_ node
set FA [$ns_ node
SHA random-motion

o O N
o O
o O
—

SFA random-motion
SHA color blue
SFA color blue
$HA label "HA"
SFA label "FA"

# thiét ldp vi tri cua tram co so HA va FA
$SHA set X 308.000000000000

SHA set Y 183.000000000000

SHA set Z 0.000000000000

$SFA set X 450.000000000000
SFA set Y 300.000000000000
$SFA set Z 0.000000000000

# tao cdc nit di dong di chuyén giiva HA va FA.

$ns_ node-config -wiredRouting OFF

set MH [$ns node 1.0.1]

set node (0) $SMH

set HAaddress [AddrParams addr2id [$HA node-addr]]
[SMH set regagent ] set home agent $SHAaddress

$MH set Z 0.000000000000
SMH set Y 150.000000000000
SMH set X 280.000000000000

$ns_ at 100.000000000000 " SMH setdest
300.000000000000 20.000000000000"

#trolai HA

Sns at 200.000000000000 "SMH setdest

lSOTOOOOOOOOOOOO 20.000000000000"

$ns_ node-config -wiredRouting OFF

set MH1 [Sns_ node 1.0.2]

set node (1) S$MHI1

set HAaddress [AddrParams addr2id [$HA node-addr]]

470.000000000000

280.000000000000
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[SMH1 set regagent ] set home agent $HAaddress

$MH1 set Z_ 0.000000000000
SMH1 set Y 200.000000000000
SMH1 set X 350.000000000000

$ns_ at 120.000000000000 "SMH1 setdest
290.000000000000 20.000000000000"
Sns at 180.000000000000 "SMH1 setdest

ZOOTOOOOOOOOOOOO 20.000000000000"

$ns_ node-config -wiredRouting OFF

set MH2 [Sns_ node 1.0.3]

set node (2) S$MH2

set HAaddress [AddrParams addr2id [$HA node-addr]]

[SMH2 set regagent ] set home agent S$HAaddress

SMH2 set Z 0.000000000000
$SMH2 set Y 180.000000000000
SMH2 set X 340.000000000000

$ns__ at 90.000000000000 "SMH2 setdest
320.000000000000 20.000000000000™
Sns at 150.000000000000 "SMH?2 setdest

18OTOOOOOOOOOOOO 20.000000000000"

$ns_ node-config -wiredRouting OFF

set MH3 [Sns_ node 1.0.4]

set node (3) SMH3

set HAaddress [AddrParams addr2id [$HA node-addr]]
[SMH3 set regagent ] set home agent S$HAaddress

$MH3 set Z 0.000000000000
SMH3 set Y 190.000000000000
$MH3 set X 280.000000000000

Sns at 120.000000000000 "SMH3 setdest
300.000000000000 20.000000000000™
Sns at 180.000000000000 "SMH3 setdest

19OTOOOOOOOOOOOO 20.000000000000"

$ns_ node-config -wiredRouting OFF

set MH4 [Sns_ node 1.0.5]

set node (4) SMH4

set HAaddress [AddrParams addr2id [$HA node-addr]]

[SMH4 set regagent ] set home agent $HAaddress

430.000000000000

350.000000000000

470.000000000000

340.000000000000

390.000000000000

280.000000000000
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$MH4 set Z 0.000000000000
SMH4 set Y 160.000000000000
$MH4 set X 270.000000000000

$ns_ at 110.000000000000 " SMH4 setdest
220.000000000000 20.000000000000"
$ns at 170.000000000000 " SMH4 setdest

16OTOOOOOOOOOOOO 20.000000000000"

$ns_ node-config -wiredRouting OFF

set MH5 [Sns_ node 1.0.6]

set node (5) SMHS

set HAaddress [AddrParams addr2id [$HA node-addr]]

[SMHS5 set regagent ] set home agent S$HAaddress

$MH5 set Z 0.000000000000
$MH5 set Y 160.000000000000
SMH5 set X 300.000000000000

$ns__ at 100.000000000000 "SMH5 setdest
330.000000000000 20.000000000000™
Sns at 170.000000000000 "SMH5 setdest

16OTOOOOOOOOOOOO 20.000000000000"

# tao lién két giita node c6 day va tram co s
Sns duplex-link SW(0) SW(1l) 5Mb 10ms DropTail

Sns duplex-link SW(1l) S$HA 5Mb 150ms DropTail

$Sns duplex-link $W (1) SFA 5Mb 10ms DropTail

Sns duplex-link-op SW(0) S$W(1l) orient right-down

$ns duplex-link-op $W(l) S$HA orient left-down

$ns duplex-link-op $W(l) SFA orient right

#thiét 1gp két noi cho cdc nguon tep/fip
set tcp0 [new Agent/TCP]

$tcpl0 set class 2

set sink0 [new Agent/TCPSink]
$ns_ attach-agent $HA StcpO
$ns_ attach-agent SMH S$sink0
$ns_ connect $tcpl0 $sink0

set ftp0 [new Application/FTP]
$ftp0 attach-agent StcpO
$ns_at 10 "$ftpO start”
$ns_at 109 "$ftp0 stop"

370.000000000000

270.000000000000

450.000000000000

300.000000000000



set tcpl [new Agent/TCP]

Stcpl set class 2

set sinkl [new Agent/TCPSink]
$ns_ attach-agent SW(0) Stcpl
$ns_ attach-agent S$SFA $sinkl
$ns_ connect Stcpl $sinkl

set ftpl [new Application/FTP]
Sftpl attach-agent Stcpl
$ns_at 105 "S$ftpl start"
$ns_at 195 "Sftpl stop"

set tcp2 [new Agent/TCP]

$tcp2 set class 2

set sink2 [new Agent/TCPSink]
$ns_ attach-agent $SFA Stcp2
$ns_ attach-agent $SMH $sink2
$ns_ connect S$tcp2 $sink2

set ftp2 [new Application/FTP]
Sftp2 attach-agent Stcp?2

$ns_ at 108 "S$ftp2 start"
$ns_at 200 "S$ftp2 stop"

set tcp3 [new Agent/TCP]

Stcp3 set class 2

set sink3 [new Agent/TCPSink]
$ns_ attach-agent $HA S$tcp3
$ns_ attach-agent S$SFA $sink3
$ns_ connect $tcp3 $sink3

set ftp3 [new Application/FTP]
$ftp3 attach-agent Stcp3
$ns_at 105 "$ftp3 start"
$ns_at 195 "S$ftp3 stop"

set tcp4 [new Agent/TCP]

$tcpd4 set class 2

set sink4 [new Agent/TCPSink]
$ns_ attach-agent $HA Stcp4
$ns_ attach-agent $SMH $sink4
$ns_ connect $tcpd4 $sink4

set ftp4 [new Application/FTP]
Sftp4 attach-agent Stcp4

$ns_ at 205 "$ftpd start"
$ns_ at 245 "Sftp4 stop"

set tcp5 [new Agent/TCP]
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$tcp5 set class 2

set sink5 [new Agent/TCPSink]
$ns_ attach-agent $SFA Stcpb
$ns_ attach-agent SHA $sink5
$ns_ connect $tcp5 $sink5

set ftp5 [new Application/FTP]
$ftp5 attach-agent S$tcpb

$ns_ at 206 "S$ftp5 start"
$ns_ at 226 "Sftp5 stop"

set tcp6é [new Agent/TCP]

Stcp6 set class 2

set sink6 [new Agent/TCPSink]
$ns_ attach-agent SHA $tcp6
$ns_ attach-agent $MH3 $sink6
$ns_ connect $tcp6 $sinké6

set ftp6 [new Application/FTP]
$Sftp6 attach-agent $tcpb6
$ns_at 5 "Sftp6 start"

$ns_ at 200 "S$ftp6 stop"

set tcp7 [new Agent/TCP]

$tcp7 set class_ 2

set sink7 [new Agent/TCPSink]
$ns_ attach-agent $SHA Stcp?7
$ns_ attach-agent S$MH4 S$sink7
$ns_ connect S$tcp?7 $sink7?

set ftp7 [new Application/FTP]
Sftp7 attach-agent Stcp7
$ns_at 6 "Sftp7 start"
sns_at 190 "S$ftp7 stop"

if { Sopt(cp) == "" } {
puts "*** NOTE: no connection pattern specified.”
set opt(cp) "none"
} else {
puts "Loading connection pattern..."
source Sopt (cp)
}
if { Sopt(sc) == "" } {
puts "*** NOTE: no scenario file specified.”
set opt(sc) "none"
} else {
puts "Loading scenario file..."
source Sopt (sc)
puts "Load complete..."
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# thiét ldp vi tri nut ban dau & nam
for {set i 0} {$i < S$Sopt(nn)} {incr i} {
$ns_ initial node pos $Snode ($i) 20

# théng bdo véi cac node khi mé phong két thiic

for {set 1 0} {$1i < Sopt(nn) } {incr i} {
$ns_ at Sopt(stop).0 "Snode ($i) reset";

}

$ns_ at Sopt(stop).0 "SHA reset";

Sns at Sopt(stop) .0 "SFA reset";

$ns_ at Sopt(stop).0002 "puts \"NS EXITING...\" ; $Sns_ halt"

$ns_ at Sopt(stop).0001 "stop"
proc stop {} {
global ns_ tracefd namtrace
close Stracefd
close S$namtrace
}
puts Stracefd "M 0.0 nn $Sopt(nn) x $opt(x) y Sopt(y) rp \
Sopt (Ad HocRouting)"
puts Stracefd "M 0.0 sc Sopt(sc) cp Sopt(cp) seed Sopt (seed)"
puts Stracefd "M 0.0 prop S$opt (prop) ant S$opt (ant)"
puts "Starting Simulation..."

$ns_ run
2. Kich ban AWK phin tich két qua mo phéng
a. Kich ban AWK phan tich thong lugng trung binh

BEGIN {

Il
o

recvdSize
400

startTime
stopTime = 0

event = $1
time = $2
node id = §3
pkt size = $8
level = 354
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if (level == "AGT" && event == "s" && pkt size >= 512) {
if (time <= startTime) {
startTime = time
}
}
if (level == "AGT" && event == "r" && pkt size >= 512) {

if (time >= stopTime) {
stopTime = time

}

o)

hdr size = pkt size % 512
pkt size -= hdr size

recvdSize += pkt size

}

END {

printf ("Average Throughput[kbps] = %$.2f\t\t
StartTime=%.2f\tStopTime=%.2f\n", (recvdSize/ (stopTime-
startTime) ) * (8/1000),startTime, stopTime)

}

b. Kich ban AWK phan tich d6 tré trung binh

BEGIN ({
seqno = -1;
droppedPackets = 0;
receivedPackets = 0;
count = 0;
}
{
if($4 == "AGT" && $1 == "s" && segno < $6) {
seqno = $6;
} else if (($4 == "AGT") && ($1 == "r")) {
receivedPackets++;
} else if ($1 == "D" && $7 == "tcp" && $8 > 512){
droppedPackets++;
}
if($4 == "AGT" && $1 == "s") {
start time[$6] = $2;
} else if(($7 == "tcp") && ($1 == "r")) {

end time[$6] = $2;



}

} else 1f ($1 ==
end time[$6] =
}

}

END {
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"D 5§ $7 J— "th") {
_l;

for (i=0; i<=seqgno; i++) {

if(end time[i] >= 0) {

delay[i] = end time[i] - start timel[i];
count++;

}

else

{

delay[i] = -1;

}
}

for (1=0; i<count; i++) {

if (delayl[i] >=
n _to n delay
}
}

n to n delay =

print "\n";
print "Average
print "\n";

0) |
n to n delay + delayl[i];

n to n delay/count;

End-to-End Delay = " n_to n delay * 1000 "

ms



