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ABSTRACT

Communication in Ad Hoc wireless network may generally be uncertain because the
established route could be broken anytime. The major cause of link failures in Ad hoc
wireless network is the dynamic movement of the mobile nodes themselves. The other is
mobile node could be turning off or running out of battery. Many research works have
proposed to solve the problem.

Some of those protocols generate a lot of overhead and overload mobile nodes with
routing functions. And many protocols are too slow to response to the link failure event.
AODV-2T [1]was proposed to compromise these problems by a conservative and
circumspect concept. AODV-2T prepares a backup route just before the route might be
broken and then suddenly switches packet transmission to the backup route with no delay
when the main route is breaking down. Although AODV-2T performs rather well compared
to the early proposed protocols, AODV-2T does not support multihop backup route. On the
assumption that Multihop backup route establishment might be more flexible and gives
more chance of success in Ad hoc route maintenance, so we have extended AODV-2T
capability to support Multihop backup route. The improved protocol called Multi-hop
AODV-2T was implemented into NS-2 model. We have simulated Multihop AODV-2T
function and compared its performance to the route maintenance mechanism of AODV and

AODV-2T. The results show that Multihop AODV-2T can reduce number of route break

and packet loss obviously.



=y =\
naanssNUsemMea

Y A R d o a " Y yq ¥
HIivuvRYeUNEAM FA0mans19136ugs drmvna Wuedugs #1d1¥anungan
@ P! a =Y o & ¥ = o o 1
aaznaiuduonsdivianinnidnusiFes S8l unshinlssdudn 9 Iy
F "
msansuassmamlunsudilgm  msduaimdoyamiudy  Swidluilss Tomn lums

= '3 aw 3 9 aw 9 Cd " A
’Jlﬂ51$ﬁltﬁ§ﬂ‘§'ﬂﬂﬁﬂ1iﬁﬂﬂ 5’]3J1’|§1ﬂ1'i£1ﬂ11‘1|ﬂ'm'3§]811'i ﬁﬂuimt'ﬂuﬂﬂﬂﬂﬁ

o a o
allﬂﬂ‘imﬂmuwnﬂm T09MANTINTY A5 UAe fi"ﬁﬂﬂj HAagatlenNITuNIsaoll

o

a a ¢ 1 dg y 9o o 9y 1 =
Meunusyanuilranunganldduuesthlumsud ludouansosd 9 vesaite
4 a - a o @
YDNTIUYDUHILAUAMINIINIAINIAINTINENTEUNS AnzInTsumans a1ty
1 { = Q! =
waTuladnszeomndudrgammsmanszaianviudi Idlse@nslszaminaiud i
Aunzihnaean1sAnyINAILIN
1 = 1 { s = 1

vovaunszAmms i rhendaudalszmalnonipumivayulumsadaude

TuszauiSyanismns surmaasuitiadia
Y ) Au a & Y a a Y] a o | ~q ¥

YoupUAMMINATNAafny wazliuRaIne Ity augdmnssumans il

AUAUD YIVNTOUINTOANANFATNITANE
4 { a a o A &
YovouRmmeY 9 A 9 es q lumadndmnssumsawna seRutiudiafnu
u o Y 9 o = 1 A Vo w
aonfumalulatnszaoundudigunnismianssls  yoauiinessemaeuas Ididale
TGN
y Ay oy - o ¥y “ﬂ
gameidivensiveunsznn a1 w1sa1 uazaseuasveamnEus
4

@ A o

Y] o A o Yy 9 o A = o =1 [ 3/
avduayu uaziaelagnises 9 wihlddmdaansadanendnusatuiidusegailyl1a
3 =
AR

ar ; EY -4

= a’g AL~ a =) o 19/
ﬂmﬂ’Jmmm&'ﬂiﬂﬂ‘ﬁumﬂ’ad‘nwwmﬂqmawmuwuﬁmmu VINIVBUBDULAKY

NIZAUNATIY

Q q

=
UORITIU AUUN



GAETILAY

nih

UNAATDATHING. ..o I
UNAATDATHIBING Y. ¢ errveiere ettt et e et e et e et e e ereereeeeeesese s serssesses e I
AAANTTHUTENIF oottt eeee et 111
BTTTTINT oo e mas s s i iR S RO RSl v
AITURATT N oottt VIII
R ES11:113 | ED ™ orrs e~ -y, O IX
T RIRTY T N OOV V7, 1
1.1 AudusnuazanudfuoetamI. e 1

1.2 ANIHIIOIEE IAQUSEAIRVBIMITANE Y. oo oo, 1

1.3 fPRguvgeapiBnua). om /B8 A% Yo o moveecees N Neceennne 2

L4 NOUANToUUAn AR TN IR0, oot 2

1.5 MafSouiouszsna93sms Minauen U T MIUUURUT W oo 2

¥ 1 LPOUT SE connnonn Al s sa s SR\ TSl acnonnn B Fiaas | 3
E
1.§ WG iy, A ORAYAIAY A et S 3 G 1L ... 3
| a s = -
N 2 NEERANUFIUATEIUNITINY ..o e 4
| ' A Ay = 24
2.1 IATUIAROUN IS AU T AUBATIN. oot eeere et 4

= [ ] [ s T
2.1.1 1f5 Ef‘lJLﬁfJ‘]JﬂT]lluﬂﬂWN"dﬂﬂ5$UULﬂ?ﬂﬂ151%’ﬂ1ULLUULLﬂﬂ Hﬂﬂﬂmﬂ?ﬂ“lﬂﬂ

T L LT CAR LT C T PSS 4
2.1.2 Tos Taneafild lunsdunudumnie (Routing Protocols)........................ 6

2.2 T IR0 AV, @ eesereessssassaseansassememssin 7
2.2.1 MIAUNUFUNIUBITUTTARDA AODV...oeoeo e, 8
2.2.2 MTBEDUUBIEUNI. . oooeoeeereeee oo, 11

2.3 Ad Hoc On-demand Distance Vector Routing Protocol (AODV)......ccceevevininnnn 13
2.3.1 Tasead1uianave 1Y 1nAB AODV.....ovovoeeeeeeeee e 13
2.3.1.1 Tas9a319u0aunianadoauodumia. oo 13

2.3.1.2 1590319 URANAAOUATL o+ ove oo 13

2.3.1.3 Tnseadsveuminnaniuguanudawaia......... 15



M31gy (A0)

23.14 TﬂNﬁ%ﬁ‘ﬂﬂ\‘lllﬁﬂiﬂﬂ%l'lm‘i'l‘l.lﬂ'liﬂﬁ)‘llﬂﬁﬂ.............. evis il O

2.3.2 MIMAUVB U TANDA AODV....oeee e, 16
2.3.2.1 MIIAMSAVEIAY (Sequence Number)............cocovvvvinnivnnnann. 16
23.2.2 M519dUN9Uee 11U TANDA AODV...o.oooeeeee ) 17
2.3.23 MIANANATDIUBIFUNI. oo 18
2.3.2.4 MISUURANATOIUBIEUN L. oo 19
2.3.2.5 MIAWNANAADUNAUMTVOLTUNI. .o ooveereeereee 19
2.3.2.6 MITVURADAABUNTUMTVBIEUNN ..o oo 20
2.3.2.7 URAAATIONI. oo eeeetere oo, 21
2.3.2.8 MITUAANANIVANADNAANAIA ... 21
2.3 2 9n P ourdu@pfy e SOS 1S Pl e N 21

as o [ o e AN Vo
2.4.1 MIATIVIATEAUNAINUYDI Inuauazszaudaanun lasuvesinua..16

24,11 MIATIVIATEAUNAIINM oot e e 2

X SPREY Bt L YRR (A N | iy \ SR 24

242 MU U UMIIEIT09 oo e e 24

UNH 3 M uduNIdsouUHa0eeld S UsSUUATEU1E AODV-2T..ooooooo 79

3.1 MInsndaseaundanuves Inuanazszaudaanan lasuvedlnua..........27

3.1.1 HANNITATIVIATEAUNDITITUUDI I UA .o eeeeeeeeeeeeeeeeeen 28

3.1.2 MIATIVIATEAUTYR IR e eeereeerereriiee e 29
o Y o
3.1.3 T UATEA B TY JEAR. v eveeee e, 30
3.1.3.1 MINMUATEAUETY 1IAAUOIUUARDT oo 30
o Qs o [ A 9 o
3.1.3.2 Mamvuaszassy laaavosdannain a5y, ..o 31
3.2 ATEUTUMIS AU UTUINIIEITON oo, 33
(] =1 9/ b ]
3.2.1 MSAIUNANATDIUDITUNIITITON e 36
s =] 9 9/ o
3.2.2 MSTUUAANAT DIUBIAUNIITITON oeee e, 37
1 =] ar o
3.2.3 MIAIUNANAADUNAUNTSDIUDIFUNIENTON oo 40



a3y (M0)

Wi

3.2.4 MIFULRANAABUNAUNTSBIVOIFUNIENTON 1o 41
3.2.5 AITFUURAAAUTUROU ..o 45
UNT 4 P18 1009MISTINUYOITEUL e 44
4.1 msilszwanailsz@ninmueunset1en1nns$1a0mIRIIY.. 44
42 M391803M MU TUAMWAROUAIN ) oo 45
SR AR E T 1L OO ., -SRI
4.3.1 WM 381009 UAMINIARRONR 1 oo 48
43.1.1 SasmsdadoyaduSoluammadondi 1......oo.ooovvonn, 49

46.1.2 fﬁmuuﬁﬂmﬂﬁgnﬁﬂuﬁmwumﬁ'auﬁ 1 Crrrr SN, N N 50

4.3.1.3 SNAUIRANAAIAN AN INIIAROUR Lo oo 50

43.1.4 smdenafildlunsdedoyaluanwinadend 1., 51

43.15 Snouvosdumsiigndananisdeudeluan munadeudi 1.....52

4.3.2 HamM IS 100 AN INUARRBUT 2 ..o e 52
432.1 SanmsdsteyadriSoluanmunadonfi2........... y..em. 40 53

4322 aﬁm’auuﬁmﬂmﬁgnﬁa‘luﬁmwgmt’fanﬁ MIAN.....&.1].. 53

4323 ﬁwmuuﬁﬂmmﬁgﬂmm Tuan AR 2. 54

43.2.4 smdsnai 1 Flumsdadoyalugnmuandond 2.................. 55

4.3.2.5 SnamveadumsiignianamsiFeuneludnminadond 2.....55

4.3.3 HAMTS1008 AN TNIIAGBUA 3 1ot 56
4331 SanmsdsdoyaduSoluammnndond 3. ..o 56

4332 i'hmuuﬁﬂmmﬁgnﬁﬂuﬁmmmé’auﬁ SR 57

4333 ﬁmauuﬁﬂmmﬁgﬂmuqﬂuﬁmwmﬂﬁ’auﬁ - TR 57

4334 Aundonm il lumsdadeyaluanmindondi s.................. 58

4335 a‘imquﬂumtﬁ'umﬁﬁgﬂﬁmmﬂm%amgiuﬁﬂmmﬁ’auﬁ 3.....59

44 1M391809 1AM U AOUAUSTU TR oo 59
4.4.1 M3$1a0eTaemsUS /o155y TeaduouUARGS . .o oo 59

]
=1

o o = '3 V") 9o
4.42 mysraoslasmsdSunlfsusssleadvesszaudyanui 145y, ..........59

Vi



131y (619)

Y

Wi

UN S agUNaMTITOUAZTOEUONUL . ... e 64
D 1M ixv0m5 555555550 mmen oo s s R G S S R 65
T S 67

AAKNUIN N, MINA0INMIMNUVeURToU A 1F 1USUNTU NS2. oo 67

o

AMMHUIN V. HAITUITEN LAS UM ANUWIIIUNT oo 115

Vil



IUYAIIN

A1519% nih
2.1 Mefuesivazduavesilannie o) JuuAnne oo dun IS oo 14
2.2 MOTUIWIWAZBUAVBIHARAI ) TUURANAADUNRU .o eeeeeeeoeeee e 15
2.3 fMeFuneswaziduavesilandia ) TuuRAnNANILANAMAANAIA. .c.co.oveeerees 15
2.4 5 URUNIUBITUTTANDA AODV.....ooooeoeoeeoe oo 17
3.1 Sos0eWaade ) TuuRAAAUTUROU. o oo 33
3.2 MeBUWHARA1 ) U ANATOIUBIEUMIIFITON e oo 36
3.3 Metueiada1 9 JuRANARUNAUNIT BIUIEUNITITON e e 40
4.1 dodmualumatiaosms i luan WwInBouR 1o 46
4.2 fodmualumasiaesms o luan AR A 2 oo 46
4.3 dosmualumssraesmstonluan mnde i 3 oo 47
4.4 Fosmualumssiaosmsmanluan nIndoui 4 .o 60
4.5 Fodmualumstiaosmsmau luan WIaBouR S . oo 62

VI



GRRIILTPS]

317 iy

2.1 Lmﬂm?miw”l%’mﬂuuuaﬁﬂiﬂiqﬁ%’wﬁugm ................................................... 5
2.2 UaAUATOVIE IS EUUUIBATOR. ... 5
2.3 UarPInsnUal sz nuesEuUn3 098 13 e TAUDATOR. ... 6
2.4 0, 1aaamMsAUnUAUN I IUTUTTAABA AODV....ovooeooe oo 8
2.4 9. UAPIMTTIRAANA RREQ (ROZBUBEUNI. .- oooo oo 9
2.4 . yasamsaaunaing RREQ e liflunon ) tNoZoauo@unia. . .ooovoooee 9
2.4 9. BEAPIMFTAWNAUAA RREP ABUNTU. ... veeoeeoee oo 9
2.4 9. uanamsaaunang RREQ T a Muaaremis. .o 10
2.4 0. LAAIMSAUWRANA RREP A0 UnaU TS THUARUNI oo oo 10
2.4, HPUAUMIRQITIIIEU oot sie s 10
2.5 0. HEAIMTATIVNUAUNAQARAVIA. .. 1ooe o eeesreees s resese e seeeeeo e 11
2.5 U. HAAINTBDULFMAUNIVO YT TAADA AODV....eoeiree oo 11
2.5 7. e AuduI e AR NS F O IEUT oo oo 11
2.5 9. HAAIM S AAANAINA RREP aaundy nydisousaudunma lidnSo. ..o 11

2.6 UAAITATIATIIUDIUNANA RREQ. ...t ieeeieiiseeessiesteiiessosees eresie oo 13

2.7 UAAITATIATIIUDIUIMAUNA RREP. . ... ooevesreevesosese e iantorsee i e een tenabeeetene s 14
2.8 AR TATIATIGUBIUUNAUNA RERR . ......ooveieieesoeeieeesereses e iees e en e 15
2.9 AR IATIATIIUBIUNANA RREP-ACK. ... v eeeeeeeseeerssiees oo eeeeinees e srest e 16
2.10 wanamsdauinnaud ufouns Tuua lun s SR A USUBOUAL. ..o 23

i =1 " T A @ A A
3.1 Llﬁﬂ\iﬂ'Iiﬁ»?LLWﬂlﬂﬂLL%QLaBHlLﬂIﬁuﬂﬂﬂuﬂﬁﬂuﬂﬁﬂ‘mWaﬂﬂuu'ﬂmﬂﬂ‘iﬁhﬂﬂuﬁﬂ.....29

3.2 myaanamnaudafioulunsdin Inuandouivsoon T IN@UNIG. oo £ %)

3.3 AR IATIA VDU AN AT ST DU oo e gl
1 =] 9 A 1 Aad o a U

3.4 uAAINSAIAANALIUADULA THUA TUAT AN T BTUBOUA . oo 33

v oo o Y = P 2 o A
3.5 UM T ILNALNR Sub_RREQ ul“]JfJ\T'IT’TUﬂ‘U'NmEN WIDUNIAAIUIN TTL ﬁﬂuh_lﬁ'ﬂﬂ |

AL A0 THUA AR OINIT oo 34
3.6 uanansaaiamna RREP nau lda Tnuai ldsumsududou motududunisdise.3s
3.7 uana Tnuai 8T uniinung sub_RREQ (6) TiegluszeziannsodadenyTnuadaly (3)

() T150 (D) .o e e e ettt 35



317 Ty

3.8 uanImsaauiang RERR TS TMUARINIG. ..o 35
3.9 1A TATIAIIUYDIUNANA Sub RREQ ..o vvveeeeeoeeoeoeooeeoeoeoeoeoeooeo 36
3.10 UAAIMITHUTRAUNA Sub RREQ «..ovoeeeeeeeeeeeosoeeoeoeeeeoeeoeoeeoeooe 38
311 UAAIMITSUURAINA Sub RREQ .....veeveveeeoeoeeeesoseses oo 39
3.12 uaA1ASIAT1VOIUARAAR Sub RREP ......ovooeoeoesoeosooeoeoeoee 40
3.13 UARIMITSULRAINA Sub RREP ...ovvvooooeoeeeee oo 41
3.14 HAAIMITSULRANAUSURABU .. ovve oo it eeeee e 43
4.1 8511389 9oyad TV IHAMIMIARRONT 1.t 49
4.2 %’1u’muﬁﬂmmﬁgnﬁq°lum'ii‘i1amﬁmmrmf’fanﬁ e . NS 50
4.3 $MAUURANARIUANTUMT DI INIAZONT L. 50
44 shimAenmildlumsdedoyalunts 100 @nAEARONT 1. oooovvvve 51

45 Swauveudumaiigndaviamsidoudeluns S1aesanimnadenii 1. 52

4.6 S msdsdoyadiuS o luanINIIARONT 2., 53

4.7 i‘imauuﬁﬂmﬁﬁgﬂﬁﬂumﬁmaqﬁmwmm’fauﬁ . VR aonnnon N TG I B 53

4.8 SnuuiananuauilFlumsdunidumaluan miaadoud 2. 54
49 AmdenailFlunsdedoyaluan e dons 2. 55
410 Snnvesduniiignannamsideudelumssaesantmuadenii2............... 55
4.11 Sasmsdadoyadudoluanmiandend 3. ... 56
212 $wanudimnaiigniialums$1aeaammnaden 3. ... 57
413 FWUUANINAA LA TN IABIANTMIIAREUT 3 ... 57
4.14 sundonmdldlumsdadeynlumssaodnINNAEOUR 3. i 58
415 Fnuveudumaiigniaviamadouselumssmesanunadenii 3. .o............. 59
4.16 Snveaduniiigndanalumsnaaesiunlfeudussy leasvoauwnnes. ... .61

o =1 o o = ] 4 A
4.17 SuuuiananIugulumsiaes lnsmsdsvlasuanssy Teaavowuanes.........61

E P o o a a ' '3 [y
4.18 i]’lu?Hﬂl@ﬂlﬁi&ﬂ'l\‘iﬂ@ﬂﬁﬂ‘lﬂﬂiﬂﬂ?'i‘i]']ﬁ@\'iiﬂﬂﬂ'l‘iﬂiU!‘]JﬁEIUﬂ'ILﬁS‘b’IgﬁﬂﬁJﬂﬁﬁgﬂﬂ

€
€



a
unni

VNI

5| o o
1.1 anuihanuazanusnavesilam
4 ]
Papiuszuunsonsldae Idedes e Ififannuazainauislumsdeans
0 19 ' ° , 4 ' y =
wazgmahansedliifuedinn fldansofedumismasousde niomaouiluvas
A Y ‘i‘_] a A 1 9 = =y 1 @
doms ldoiailudasz  Tasszuundeths l¥meiiziuuuiuisaudnyaznanssnyeen
v 3 ] ]
W 2 guuuy feuuuiifiTaseadreiug (nfrastructure-based) ugluuuiiniosgnine
4§ s 1) ar é 3 4 1 =
(End Node) ve1¥ouToafuruiIna1e (Access Point) Failudanrugumsdoms daudn
1 A d” ' w
uuAe szuueTevislimeuuuueagen (Ad Hoc Network)[2] @agiluuuiioglaifisn
] ¥ [} ]
AIUAUNA wazorde Inuademsmhaudununiesgniouazdnanslumsdoms
o = [ & YT ) 43 c‘? ) @
(Intermediate  Node) - 1UAT1ABINY  Faszuunievionuundaseaimuzaudimsuns

A Y v An 1 A e | » & v A '
ﬁﬂﬁ’]'ﬁ‘llﬂyjﬂGluﬁﬂ']'Jgll'«lﬂﬁﬂ1”"!"111Lﬂﬂ’ﬂ']u’)Uﬂﬂﬂ’]i%ﬂﬁﬂIﬂﬁQﬁ31\3WUj'luullllﬂ'l'\]ﬁ LU ‘11«!

4 9 AV
= = A A L

wunnsiumsrilna nieiuhiinsialflimsdusumiesansnssuuuydinm vie

)

' v

flofimguihuidielaseadrefiugm launsamaulduSnsmsdoms 18w defas

s

o owa | g
A o) udu
' o A A 9 o oA w
uadlgymmanlunsdeas luszuwnsevie limouuunsasonnae MISNH
- 4 Y Yq ¥ 9 A 9 1 el ' -
wesmwveanisaes g ldmusalFauszumaiesldeddeiionasasiuai
4 ] [ di 1 = A ] daa d'i Py
demseglnvgeanenmsaems ool mszInuadomsarsiidaszlumanioun
d‘l = 9/ I~ dr o ] s o 9/
uazu19 IvuaomIzmADL NnasanadIsnNE lumsmaounnuanasiueen 114
] ¥
dunamsdeansii loma'ldsuanu@omeldnaoanar  daiuszuunsensZaouuy
Aas o { =1 =
usAgAAITNIT lumsAurmi@umedisesiannsornudumaldsiads  uaziinnuaany
A 9 Y] 19 9 a cu 4:1 :i 1 @ Al U T Y
WerduniiudedoyadounFayiuanieiidvidensgndavianasouds 1wy ginsel 13

2 A [ | = Y
mumdsunveen linnveuwavesdyana nisnuaneiuosginsal limovua

s J
1.2 Anjanneaz Inglszasnveansany

o

FanisyasnuedingniinusiFeanszuuaiadunedsewuy Multi-hop AODV-

ES 1 ]
=) )

2T ffmemuanuasalumsadradumediseane i sesumsihaunuuraiseey
e W o A s
TasdFvilgauazWannunnngluuumsinuveslslanea  AODV-2T #alsunszuau
4 4 ) { 3/
MIndumavesmsdemsuuuudagen  teliumsaadunisdrsesazalaou 114

[ U i a N o o Y g vq ¥ a
dunndrseanauizinannudomededuniadniuh linmsfemsvesldvgaredn

9 as 1 =)
adl@viunen



1.3 auNAFIUVDINSAN

TlsTanoa AODV-2T aunsalSuilyaadesnmueamsdemsunuudasen’ldlay
mInTausEiUFyIamsioude uagsEAUNAIULDAIRES ves Tnuadoans 1u
i delifimsathadumedreuazady i fidumedsssroufivsfan oo
aodumndnanhlimsdomsveadldngarzinadldimed  edwlsialuslanea
AoDV-2T himwsasesfupluuumsaadumedisosiiiszezmanand 1 sou'ld
ﬁ’qﬁumﬂﬁmsﬂ%’uﬂ;ﬂﬁ'iﬂiTwﬂt‘m AODV-2T annsnsesfumsadiadumasdosdisosii
flssszmannndt 1 sou'ld (Multi-hop AODV-2T) FarhezifunsiuTomalunisdum

v . 1o s a . 4 &
runsgeslniiliyseansamlumsdounadumanugatuld

1.4 nqursemnnanldlumside
SnnitmFatuilldiiaueundnlumsiduoudmihrouiidumadoudes
gnaavialicsasessumsmidundosdiseswunasaey TagWa1191n1
fhamwealilslanen AODV-2T #efimsfmuanussyload (Threshold) YaIWdaaw
uuane3 uneszdudannai a5y TavszdmuaBiduaosssdy szauusnBitoududon
ud Tnuaiogludumumsdu-dedeyaliinsndomidumdised’d  daussduiiaes
P msnafounlfidunadisosi | dndon Breudumafuszgndania Fawzaaelily
dousumidunalumsiu-dedoyalml Salumsmudumedrsesiivzldumafalumsld
TnuaTndifiss (Neighbor Node) wiihu TnuadsesdrinuathuannsadedoyaluisTnua
Yanemald e‘fﬁ114f‘mmfi'wuﬁ;ﬁuﬁy"lﬁ’ﬂmﬁ'ﬂmiﬁdﬂfinmﬁ'wuﬂﬁsm%’ugﬂgmum‘saﬁyw
dungosdrseaiuLnaivee uazldms$rassnadie lsunsuirasanamssiiam
(Computer Simulation) tei3ouifsu3Ensfiiuauedulys Ianoa AODV uuuﬁ?ugwmmz

115 Tnnea AODV-2T

1.5 manfSeumeusznnadsmsmhinauefIsmsuvunug
iwensiniadsedninmuesllsTnnoa Multi-Hop AODV-2T lasiwasiaedns

4
MuszunsevisnlSouisununamsiiauveslldsianea AODV wuuiugm uaz

¥ = = 1 = < c; qy '
TlsTanea AODV-2T dasmisiersanfSeniouludmveniSunaveudianafigniieh

1
=

1 3 ar 0 < ) Yo o <
anaanse i wennimiudulSsuiouinouuiamnai 1450 tagduuuiamnaniunuiign

! y o :5‘. 3 a o -7 L)
aveon 1 luszuy ethwad IdiamuminaSoufvunmilss Aniamuesms fu-dedoya



1.6 YVaUIUAN1IIDY

%mﬁwuﬁnﬁuf‘:"lﬁ'ﬁmua?%’msﬁuﬂgﬂﬂﬂmﬂaa AODV-2T Idamisasessy
msafHadunndesdrseauunmseey WisufisusullsInnsa AODY uuu*ﬁuym iay
TisTanea AODV-2T TasmisadrauvudiaesveslisTanoa Multi-hop AODV-2T uaz
H1a0awad e T1)sun 51 NS-2 (Network simulation Version 2)[3] wafi lauaass 1uanuianadi

! o o { o o ' | o g
gnaseen hlluszuy  Swouwdanefifuldluszuy  Sandawvesmsdedeoyadise

U

° ] 4 g o -] o da 4
Puninnaignia SoumananIugulussuy uagAnd (Delay) Inatu luszuy

< =
1.7 YUADUUBINSANE
a = ¢  w dy 3/ 1 dy = A
Inimusaivi ldudailemesndlu 5 un fie
i 1 nandnnuilunvessndds asaminouasiagussasd  auudgiu
t:!c!' 9 = 3 =
nouR s veuwavesnsIve uazduasumfnm
= 1 =2 dg A 9 aw d? A [ 9 a
uni2 Aandeangugiugualdlunmsise uaziugiuveunsedies)meiia
4 ; Y
usngon Fulsznoudis Tilslaneanildlunsedw AuguvealisTanea AODV uaz
T3 InAoa AODV-2T
N 3 panadeamsiSuilgaTils Tanea Multi-hop AODV-2T

= a

~ R ' - g ¥ g v
UnNn 4 ﬂfﬂ’)ﬂQﬂ'l'iﬂ'lﬂ"l‘l.]‘i%ﬁﬂﬁﬂ']weuﬂ\ﬁgﬂﬂ WTT]NLWE]TV]T‘D’ Llﬁzwﬁﬂ‘lﬂiﬂﬂﬂ'ﬁ
v ¥ F1

o 5 =3 1A, o ) [} LY a a AR
$1a09520u onaas ldTuIsn s nduaueriuasatie i szuuidss AnT am Aty

g =
Un 5 unaginamsiy



UNN 2

=

nguRNugHRlTlumsIde

& T d'.l d'. Y = -4
2.1 !ﬂ‘iﬂ‘lﬂﬂlﬂﬁﬂuﬂﬂ'ﬁﬁ]ﬂ‘ﬁuﬂ!!ﬂﬂﬂﬁﬂ
' A4 dyyw a o ; A A g 1
Inssthendeun 15aeriiaudasen (Mobile Ad hoc NETwork) H3a@eudu q 11
q' = 9 3 T { é A 4 1
MANET GulimsAnsfafudaudesinalanaissyil 1960 FeluSuusnlddodn Packet
Radio Network u@ ldngamswanlylusenassui 1980 fesninma TuTaddumiog
[ v
Uszuanauazmitennuiidaiisnumann Dagiiuilaymininiulanua liluaziun
¥ Vv ] Vv
ANUAAIGEY  MANET  navin lasuanvanlameiniswanndnaisotnaneiioasaus )
1995 15luduan
= 1 A - 9 = . nv " Y a
MANET 8 nquued Inuamndoun 13816 (Wireless Mobile Nodes) 52ufiunaliifia
JhuTnsehedasenil Inssademsdon Tosuun 1 2aovanun  uasiidnyaemsiauuy
AN (Dynamic Autonomous Network) 1ot Tnuaai1a 9 sgsimsannedoaisseuneiv’le
Y A P =t \ A o . 4
Tag lidosrinunisidonTosianiigiu (Base Stations) 13 0UONIFENOER (Access Points) ¥4
I~ 1 1 o { u’; o
Anueanun Inuaudas Tnuasgshmihindlu 1dvauswinos Router) uag Teas (Host) lu
Tnuadeiiuuazitiosnn lnuamasun awiideiva lunsdedaaadadediunioly
L} é s 3 =) 1 4 L} 1 d' 1 1} 1 1
TTUEMUAYNTTOTNTLY AuTunsdndedomIszndng Inuaas q fogluTnseieazdde

Auilunea 9 Jdnyaefisondn Multiple Hops

= L\ ) ] v (24 - =) T v
2.11 llﬁﬂﬂ!ﬂﬂﬂﬂTI‘JJ!WIﬂﬁ'l@‘llﬂ\?ﬁguvlﬂ‘iﬂ‘lnﬂll‘iﬁ'lﬂ!!‘].l'l]!lﬁﬂaﬂﬂﬂ‘l.l!ﬂifﬁﬂﬂlli
o y &
ﬁ1ﬂ!!ﬁ]ﬂi’)'|ﬁﬂiﬂ§ﬂﬁ'ﬂﬁwuﬁ1u
ANy 1 3 . & & ¥ e
5&'1Jﬁm‘§ﬂﬂnﬂul'§ﬂ"lﬂ (Wireless Local Area Network) ABITUUMIADTITUDYANY
1 Y & o a [ [}
FITHATBDIANININ "]ﬁ@']ﬂﬁ}guTll'ﬂ‘lstﬂﬂLLWuﬂ%’@LWNﬂ@ﬂUiXﬁUULﬂ?ﬂ‘lﬂULLUHcl.‘lsflﬁ’lﬂliﬂﬂ
3 = F 1 A Aa 1 a 4‘ = s 19
audy Tagldnmisdeniuanudingluguing RF nazadududsusa lumsSunazdadoya
1 = 4 [ 4 [ o n. 1 y
53?7'TNﬂ'ﬂllW'Jlﬁlflillﬁﬁmﬂ?ﬂﬁﬂ‘luﬂ'lﬂ'lﬁ NERNUIN lWﬂWHﬂ?ﬂﬁﬁﬂﬂﬁ%”Nau | Iﬂﬁl

v
- s i g o we
‘]J'é'"lﬁﬂ’]ﬂﬂ’]’lllﬁﬂﬁﬂ'lﬁl@\‘lﬂ'li!.ﬂuﬁw 146ﬂ"t]”Iﬂu‘L.I‘i3‘1J‘1JLﬂ?ﬁ]‘ll’ltﬂ%ﬁ’]ﬂﬂmﬁﬂmﬁﬂﬂﬂ

Ao w o

1l r-| (-7 - 1] 9/ = g Y o v
AsouAguUNNedamMlaunusT IR ovwuunldes  Adnanaems luldaieildnng

o

=\ (]

wnaeudemsldnuimldlasazan  lumilouszuuasevenuuldmendesldnawas
[ a o 1 9/ A = o A @
msaanulumsdfundeudumus  msldnuniesneuiunes lufesnnulaeassues
[ ] =, 9/ a 4 [ a
Joyaginsallfmeannsasmualiimsdsdoyadeitmadstald  metlesiumadn
9 daa | [] g/ ] d't L7 = d o [l
Hedoyauenaniiszuumioi §aedansafoudeiussuudunesiin Taeru

I A 1 ¢ & a 3 = .ay aa Y a 3 o
gunsalNGend uenweaweus Fignanasluusnaiunnliusms ulisimvesginssin



Y A Y =) v ' T v
T luszumnievwlimezisnimgenivesszuumniovionuldas  udszunnioss

o

3/ a 3 o T ' ' y o o s
mm"l‘smﬂmmiﬂmﬂmuaxmgafmml’lﬁaw aamlgnsosmodyana  manzdmsy
{da

ﬁﬂTuﬁ‘l’lﬂﬂﬁﬂﬂ1UﬁﬂlﬂﬂmqﬁU1ﬂﬂ

]

Y A A g9/ 1 1 a & W
TOADIUMTAADUYIYUDYY LFU NUUNTIANS L‘]Juﬁu

Wired LAN Extension
% L to Wireless Adapters
]

it
-------

v 3/
Ui 2.1 uaaansedie Bmeuuveidy Tnssadreiugu

\Q‘ Ad Hoc Wireless LAN
Sy ) ) Wieless US8 Adapler
S
oD o
ﬂ) ((r o
E@L, P e
a
PC with Wireless
PCI Adapter

11U 2.2 uarauniedie lFmonuunsnsen

anvugndnuesszunson1e lfmeuuLudasen Ae Self-organizing LAZAS
Psudldanu Tnssadelng q 1ufie Tnuaiieglunievioudasen Tnuayn Inuamusa
nizdamsawedldluGoms q lidnadumsdiulgdeyavesaumanoiuTasad
A (] =} v a 1 = s 3 9 o A ] ¥
vounToverIon1sdaduledis 9 Meaduuiinne Wudu Tavglnsainieluniodisliae
o = o4 1 s o g A @ dA A 2
uuuUBAgDA ATEUAUDIRUNIBIDY 9 wu 1hdy WemnaRid TnsAnsiiiofie uazdu q

=

[ = A 1) - 1o o v o
‘H‘]ﬂﬂﬂ‘lﬁﬂwi]‘liﬂ!'l'ig‘U“ULﬂ'i'El‘iﬂUlLUﬂMﬂﬂaﬂﬂ“]fﬂllllﬂ'}ﬁjuﬂﬂﬂﬂ@ﬂﬂimllﬂﬂﬁﬁﬁ

]

o 9 9 ¢ a ; = @ ' 1 Y o~ 1
Waue Lo ﬂzﬁnﬂﬁﬂi‘ﬁﬂi$IU‘BNLW?~J‘!JHE]ﬂ3J’]ﬂﬂJ'IEI AIDYUTUTU ﬂ?iﬂﬁg’qﬂﬂaWLWQLWﬂ%Lﬂ



6

P 1 o 13 < ] 4
tigunsaidae 2 dauld Aawseadeszuuaienisfmeld wiee1vezldluseves
- ] [~ g/ gda A =] a 1
msnmisiioag lumnusunamsaldginsalingdemsvesmmaiuInualumsaade
il
A4 0 oy o a o & A &
suuvvesszuuinTeve limouuuusageainerua 3 gUuuy Ao guuuvAnis
a A A o A o i P o = A
MIAAABILUY Peer to Peer Aoligilnsalfoasiiuamg 1 quidendenu jiuvufiaesiions
a 1 o A us.: 1 @ 43 i 1w i
ANADLILL Remote to Remote Aodignsaidedisaua 2 davul isoudeiudunievely
[ q' ] 1w d' :i =1 = 1 . =1 o
anvazuulen  egnuiuayjluuuhawAemsAadonuugINay (Hybrid) Ao gilnsal
) ¥ o A v g A A ] =
domsawd 2 Mvullnioudeduiiuniedis uatidrumzmandouivesTnualy
wisvwhimivey maelld TasdwIngudaudedmsldnussuunsodis 1 Zameuuu
4 d ] Il 1 1 3|
LLOAFDN witlugluuumsfane luuuugnuaumsiz Tnuaudas Tuuadu vy
o=t 4 dyw - 44 ¢ 1@ oa &
InuavosgUnsainaansandounldie  uasmnlimsndeuivesunsalinaniufady
£ [ a 4 o " ;o a J o w 1
gz liifa lnssadalfoundavase  mamselimariiildifaesAdsznoudfg ez

o = a 3 A " g 713 A Aw dy
'Ll'liJ'lWil'l'imﬂuﬂ'li%ﬂﬁ]\1iz‘l_l“ljlﬂi’é]‘ll’]ﬂ"l‘iﬂ"lﬂlm‘mmﬂ88?‘1 maumma‘lﬂu

2.1.2 lslanoanl¥lum sAunuduma (Routing Protocols)
] 1 o
msnudumsluszuumsedis lfmenuunsagen urazginssivzgruouiiuTnua
§ 4 a 7 1 & [ £ = r 9
Toms leAvamsvzAndedstoyanin lnuaniialddnTnuanils szdeaiimsdedonanu

| o as 3 § o ' [ 4 v
Fosvardunie ethmsvedadudumaie 19 lumsiu-dadoya llfuaToslaroniald

AD-HOC MOBILE
i ROUTING PROTOCOL
TABLE-DRIVEN / PROACTIVE ON-DEMAND-DRIVEN / REACTIVE
A 4
‘ HYBRID |
y A 4 A
DSDV WRP l ABR DSR
CGSR STAR ZRP TORA AODV
: CBRP RDMAR

{ ] 1 9 = =
31 2.3 uermsmsualszinnuesszuumsedies 1 meriiaudngen



TsTaneanldlumsmiduniluszumnions | faeyiiaudngon arnsouielsd

il 3 Usziande

2.1.1

9 " S
Tslaneadunidumewuldsuenfin  (Proactive  Protocol) 1l
" i a 1 =]
s laneanidesiimsdunudunegaasanm dreatmsdauiang
y " ' 1
Augumsdurudumseenlilyn 9 munan lihglsweesiasewiee
{ ' g Y 4 { @ 1 <
wasuwlaslinie i WeilielWlAidumenag lud Tnuama q wudv’l3
, , 3 ; 4
Tumsradums die Tnuadesmsdsdoyafausane 14deyadumaii
o ldlumssu-dedoyaldiui  Srlumsaluideyadumaly nua
a o 1w 4 & o
danem Aezimsaunuduniadndiui el Idndudumelumssu-
L] =Y [ d a 3
dudoya TaeldiTmsdwnunszneuiinng (Broadeast) 1usTnneawiiaii
A 1 o [ y Y 4 g 19
s lififmiaenm (Delay)  dmfumsdumidunaiodesmsdetoya
) £ o T gl ' 3 L.
mazhiideyaveadumalunmsiu-deeyang lumaadumaenguda

¥
A10819104 115 TanoayiiaiiAe (DSDV) [7], OLSR [8], WRP [9]

v
=

=1 = o
Tus TnaanezAundumanuSuoann  (Reactive  Protocol) wu

1

=3 4 '
Ts Tnpoanzdumdeyaidunidedio Inuadumadosmsdadoya’l

o n.é r L}

dalnumilaton w9z lilimawseudunie Bluasadunsneu

U 9 s o’j ] d'd 9 9/ ci Y1 g = ]

annih aninlugnmnimsaunuduniehlddsdoyasziamisanm

a .5’ g 9 =Y :'iu =} 9 9/

wady  maaunudunsves s laneawdai  szfimslddayaniuaulu

msaunudumsldedailsz@nsamunanii T Taneaunu Tsuenivi
=) ! 3 { 1A 9 s o 1

lawatdamsdamn 9 aunal msieTnuad 9 7 liRsdestumssuds
=4 T =1 = o

doyanuz lideufudoyadumeilidniiu. uaziidios Tnualudums

ar 1 3 { =1 4 o g & 9
naniiunznudeyadumanelslumssu-dadoya duilumsly

Ed
=

1 o YA o oA 3 9/ as 1 a oA
'}"iu'Jtlﬂ'J'IiJﬁ]ﬂﬁll‘]JﬁZﬁ"Vlﬁﬂ'lWil'lﬂ‘lluﬂ’)EJ W'J@El"l\i‘ﬂ’ilﬂiﬂiT@lﬂﬂﬂ‘lfHﬂHﬂﬂ
DSR, AODV

9
Hybrid Wums 1#aums 2 Tus Taaeasudy

2.2. lilslanea AODV

T1s1anea AODV (Ad Hoc On-demand Distance Vector) WulisTaneafideaiinig

1 oad A [ 4 =
adumsneuiivziSunsdadoya  mszdluunisueaiinlsTanea  aaliinmsad

1 ° 1 - ] I~ ]
mMi1aduneParmih dldaunsoseuaussaensidoundasveslnsse ldidusgrs

o o @ . . ¥ A o a
f uazlalimsunavdwuiarema (Destination Sequence Number) 31 1diioflosiumaiia

a4 RS _ do o & ~
gl uazndn@esmaduluduge (Count to Infinity) AnezfedululisTnaearia

= o 4 =
ATUNUNLIANDT (Distance Vector)



2.2.1 M3nunudumaveslilsinnea AODV
v ¥
TudupeumsmidumslnivesTnuadumsfidesmsvzdedoyalaliaTnua
1
Yanenig Iﬂuﬂﬁ’umqi]xﬂszmﬂuwmﬂm%’ﬂwmﬁuma (Route Request Packet: RREQ)
[l 4 1 [ r =1 =1
oon 11/ lunseae deunaz Inualumevieldsuuianaosveduneiszadianie
a 9 ar v ]
USulpmanudumeningy (Reverse Route) ‘lifaTvuadumia 81 liemsonudums
s = o < = 3
nau U Tnuataremald TnuadumesgsmsnssneuinnaZowe nyanass
P ] 9 g = 4 1
wauinnaiosue lagnnszaeeen liaud Tnuatatens aaluunaz Triua
' A Yo o 1Y <3 9 v v Ny v v & 4
serInmale lasuuiamnadesvefezadmnaudunennduBuds sotuie Tvua
[y o g 1 =3 @ @
Yaemeldsuuininaeveudifezdammnaneusy (Route Reply Packet: RREP) Ny 11/
E 3 s 4 [ Y] (=4 Qs o
T Tnuadumemumnudumanngy  doudas Inua lgsuuiananenundiesims
owannIoaimnudumsdedoya (Forward Route) fiazasludaInuatlaromaeil?
Y] 3 =3 =1 Qs s 3/ Y d‘{ v = Y
nasnniufdianensusunay luaudumannau1uises o wunseiedeTnuaduma
o o @ v T a o
Truadunifszihmsdivliadeasamaadumalumssu-dedoyaudingsusuims
Su-dedayany Tnuatlatems
4 o g/ 9/ o w 9y
Fluunanaieswe (RREQ)  awsyydeyavesnmuavirdaves Tnuaduma
(Source Identifier: SrcID) ﬁiJ'IEJLa‘lJﬁ'IﬁEUu‘UENIﬂuwﬂﬁw?ﬂ\i (Destination Identifier: DestID)
YA IMUUDI [HUARKNI (Source Sequence Number: SrcSegNum) HUUAVA ALV [HUA
Ua1en19 (Destination Sequence Number: DesSeqNum) HINUQUUDINITA9N5Z018 (Broadeast
< . . o ar
Identifier: BeastID) 91gU0LAING (Time to Live: TTL) Minoavdwvand Inuatatenia
=] 1 9/ 3 g A Yo = 1 = 3 o - 1
wuandennulvuveudume dudunien ldsulinnimiladuns Tnuasazaenem
o o ~ i Y Yo ] 9 ¥ 4 Irl ' cl
nngmyaay Inuataemeshuinnan - dlvualdsuuimnadesveraienssnoe liaule

< 2 : :
LL‘WﬂLﬂWuuTﬂﬂﬂﬁ}’lﬂ Broadcast Identifier 148% Source Identifier

@
a ®
®© & O 6
®

® o ®

31U 2.4 n. uarasmsdunudunslulys Tanea AODV



- T g @ @
® ¢

U 2.4 v wanamsdaufinmne RREQ iieiosvaidunig

i 1 [~ L
gﬂﬁ 2.4 3. uaedNImIlnALng RREP founay




117 2.4 2. yrasmsdauiiaing RREP aoundy T1ds Tnuaduma

Path 1: S-3-5-8-D
4 Path 2: 8-4-6-7-D

] 4
1U7 2.4 9. uaaudunagnadieiiu

10



11

13U 2.4 n e Tvua S desmsdsdoya 1 1% Tnua D ArzSudulaemsnsza
=] a 4 a
UNANA RREQ (Route Request Packet: RREQ) ®on lfslnuaiouthu Tasauydldi
nusmvdauved Inuadaemadly 3 waslivinoavdisuvesInuadumady 1 e
a =1 g 1w = @
Tviua 1 Tnua 3 uazTnua 4 Ta5uufiang RREQ Argasrghduesiidumaludalnua
1 un:? =1 1 3 1 [ @ 3
daemansely  Tunsdifivzmunieay Tnua lufidumaluds Inuadatems  saiuss
] a ) ] a
dosaauiirung RREQ T TnuadrafssdeliioTnun 2 Tuua 5 wazlvua 6 auydld
Trua 5 uazlvua 6 SdumaelldsTnuatatens TaeTvua 5 Sidumasiy 5-8-D ua
= o3 o W
Tnua 6 Iidumaiiy 6-7-D S mueavdwuvos Tnuadateniavea Imua 6 1y 2 uazvog
) =1 ] H [ 1 W cg
Tvua 5 1y 4 FawaadddwiunnTuua 5 duduneilning goiuTnuadumeszidon
g (=) H [] 1 cay [~
dumannTnua 5 duBluasiadumenn lifidumenluindi Suiaing RREQ gn
T = 9 T =1 @
deldaudaInuadaemeanudums 8-D Tnuataenaszadwdiamng RREP aounguun
e ' 2 g 9 A 9 a o o w
lunsaind RREP wnnnhwflaiama Tnuadumeszfondumsiluviainaviisy

d' 1 =} 9/ d' g c: r o
Trualagnianunnan uazazipenUMINduiga lasiunniuaueol

2.2.2 MIHONUFMFUNG

y {4 ' u) { a e 4 '
Wadumanioudegnanue  Tnuaiinsenuszsuilaneasuns  Taomseds

]
=] o

[~ ' < { ' @ o
unanasosverduneen l ntuazifuudinnadeyaiideansde i luiiles o

1
=

Tanoasuniduswaz IdsuuiminareunduainTnuntaiens nuafinssanuSeezsu
msdadoyai iy 3 luidideseenty  uddwilaneatunsluduSe Tnuadand ez
URANARANAIA (Route Error Packet: RERR) 800 1015 Tnuadume Humainn RERR 92
szyda Tnuadaneniei liawsede 10813 e Tnuadumald5uuiiamna RERR udaee

zyliidumeiudadoyadludunmaild i 18uds wazSuvhmsnudunalniae la)

oo ©® o

1 Broken Linx /‘

8

4 k) { @
319 2.5 n. waasmsasenudumadunangndauia



6 Local Repair

RREQ Uy 7
3 5 &«

1 Broken Linx

8

31N 2.5 v, waasnssonumudumsveslis Tanoa AODV

314 2.5 9. uaasmsdauiaing RERR aounday nidgouusudunialiduss

12
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nngit 2,12 deTnun 5 nudumasfigndana Tvuadi s sz laneaiuninou
SruusnTasdamsufiaina RREQ oon'ly) e lids Tnuaaromalnua D Sozdaudiamng
RREP apundumdeihlaneadunsdudwdalnua 5 Jaagimsdadoyane’ld uadh
11850 RREP mounduinlunmiismualnua 5 szdaufiamg RERR ady i Tnuady

19 AN 2.15 udr Tnuadumaszimsdunudunialuaise 1o/
2.3.1 Tnssarainnaveslilslanea AODV

2.3.1.1. Ins9a 319w uvintnnFosvatd U9 (Route Request Packet: RREQ)

0 l|2|3J4|5|6|7 89 ] 01 [N 3J4|5|6|7’8|9|0[1|2‘3 415’6|7|8J9|0|I

Type JIR| G| DU Reserved Hop Count

RREQ ID

Destination IP Address

Destination Sequence Number

Originator IP Address

Originator Sequence Number

~ <
gl“ﬂ 2.6 Llﬁﬂsﬂﬂﬂﬁ%ﬂﬂ]ﬂﬁuwmﬂﬁ RREQ
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= o a = @ < Y kY
A1319N 2.1 MO5UIWTWaLDEAYeIlann e 9 Tuuiamadesvaiduma (RREQ)

Type 1
3 9 o @ w A d
J (Join Flag) l¥dmsuianaaad
R (Repair Flag) T¥dwmsutannas
T )
G (Gratuitous RREP Flag) o Tnualudumaldsuuiamnei 19Wde RREP ndv 11ds

Tnuadunig

D (Destination Only Flag)

1

3 3 ~ o v
T‘Huﬂﬂmmflm‘muumzmwﬂaﬂﬂ

U (Unknown sequence number)

" kY 1Y o o
uarasn nuadums huauavdraudatenis

1 ' :iyd. = 1A 4
Tnuadaemase liaulemidedaumiugud

Reserved
Hop Count 1uangalan Tvuadunie lda Tnuadlarema

1 @ 4 =]
RREQ ID T¥Tununueay loRvuos Tnuadumaioset wfinmng

v
10399

Destination IP Address

vauay ledives Inuataions

Destination Sequence Number

DUAIRUYeY Ivualalenis

Originator [P Address

ninay loRvod Tnuadunig

Originator Sequence Number

padeuved TnuadunIg

2.3.1.2. Inssaraveaiininaneunay (Route Reply Packet: RREP)

o 1]2]3]4]s]s]7 0

Il|2I3J4J5I6|7|8 9|0'1’2[3 4|5i617|8|910’1

Type

Prefix Sz Hop Count

Reserved

Destination IP Address

Destination Sequence Number

Originator [P Address

Lifetime

s 2.

d
7 LLﬁ'ﬂﬁIﬂNﬁ%’l\ﬂlﬂﬁHWﬂlﬂﬂ RREP
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F-i o a a1 = [y
M1319N 2.2 MoFU W wazidsareslana1e o luuNananeUndyU (RREP)

Type

2

R

) @ v a o
lgdmsuiiafntad

A (Acknowledgement require) | 191 Inuai 1#5udaunning RREP-ACK Ao URELIN

Reserved T‘Huﬂﬂmﬂmwﬁ:"liiﬁuhfhf:nfiaﬁfhwhﬁugmET

Prefix Sz wiiey 5 On dluhiuguduansheeddaliornggn
Tnuadulfifudumedadoyadumadiontn

Hop Count fwaueetnin Tnuadunaluda Tnuatarenis

Destination IP Address

ﬁiﬂﬂmﬁ]llﬂﬁﬂ]@ﬁiﬂuﬂﬂﬁWUﬂN

Destination Sequence Number | la¥81auv84 Inuailaionis

Originator IP Address

= ¥
HN’IULﬁﬂJleJW‘UENT‘HuﬂWHWN

Lifetime

FaandunemuInlyaula

2.3.1.3. 1a53a 5 19909MAARILANANNAANAIA (Route Error Packet: RERR)

0 1|2’3|4|5|6|7 8

9|0|ll2‘3|4]5]6|718|9|0|IIZ{S 4|5l6[7|8|9|0|l

Type N

Reserved Dest Count

Unreachable Destination I[P Address

Unreachable Destination Sequence Number

Additional Unreachable Destination IP Address

Additional Unreachable Destination Sequence Number

51 2.8 uamalaseerdrsuoauiinmnm RERR

i o a o 1 =1 a
M15197 2.3 MeT 1T WwazDuAvR I aRA1E 9 “luuwmﬂﬂmuqummwﬂwam (RERR)

Type 3
£ % a 1 g = =1 1 3
N wwauduniu-dedoynlunsdin Inualimssounrndunia
[} J dya_'i A 1 o 4
Reserved Tnuadmeniees liaulemildefinumnugud
o T y Y Y o oy
Dest Count S Tnualaremed biawnsodedoya’ld  Aealiesnades

1 s &
IMNUHUN

Unreachable Destination

IP Address

Aovuneiay leivos Tnuaaenmed lumuisadedoyald

Unreachable Destination

Sequence Number

Aonuavdduveudun1en lds Tnuadarenian liauise

davoyala
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b2 1 o
2.3.1.4. Tﬂﬂﬁ‘iN‘Uﬁlemﬂﬂ%ﬂ‘nﬂﬂﬂﬁﬂﬂ'ﬂﬂﬂ‘u (Route Reply Acknowledgement:

RREP-ACK)

v
=

Y o dlo 1
Truan lasuudinna RREP fdmiuauddndy A vedosdauiinng RREP-ACK
s 4 -7 73 A dds, 4 L 1 1 {
nav luetududues dalunsditazlile Tnualinsuiegdauminng RREP 15 11w

¥ b2
(Unidirectional Link) 191ivetloasumsnudumalumid o (Route Discovery Cycle)

TYPE Reserve

U7 2.9 uanaTassadrevoaiiaing RREP-ACK

2.3.2 msmanvedldslnnea AODV
w 9 y = [v] a r e.;, & a
Tuadellszesueisdanesiiude o #14lullslnnoa AODV Feszeiurehenis
[ { q.: o w ' =1 J 1
1AN15NIINVRVAIAY MIFIUNAINA RREQ RREP iag RERR LAZIZNE1I89A 15 HouLa

WUN1A

2.3.2.1 MIVAMI@VAIAY (Sequence Number)

9 ' o w 1 < <
lumnadumeluyn 9 Tnuazdedisuavdrvvdrgaveudumanull suas

¥

o w AgaA o @ =) 1 . A as 4;.
AUUNABIMYAAUYA1UNINTE Destination Sequence Number #99z1/5u1lgadleTnua
YVar g o w P =] =} A A = E Y
lasudeyaavdrduniuininuiamng RREQ RREP #30 RERR daiianufuidesiuinua

Yarems TaelisTanea AoDV ezilfuledeyaduavdrdudaremaldidudoyainlm
P ) a 9) 19 A 1 o @ Y
ngauastesiumaiiaglludunumsdadeya  lumsiivArasdduves Tnuaduni

3 o =Y s 3 1 c!y
waz Trnualasnmaivazauidumssatuaauas 1

' { ° =1 =g o o g . s
® ﬂ@uﬁiﬂuﬂﬁuﬂ“ilg"ﬂ’]ﬂ'l'iﬁ"liﬁ{uﬂ’lﬂ NISINUAUAVAIAVVDIAUDY  (Originator
A a s v W o @ 9 J kY c?c!.' =]
Sequence Number) !,Wﬂ‘ﬂﬂﬂﬂuﬂ?iﬁﬂﬂuﬂuﬂﬂm‘"ﬁ']ﬂﬂ‘ﬂ@Glﬂuﬂ'lﬂﬂ@uﬁu']uﬂlﬂu

Funaundunda Tnuadunig

' ci 9/ = d 9 a o
® ﬂ'ﬂ‘l—!‘l"lIﬁuﬂﬂﬂ']ﬂﬂN%ﬁﬁiNuWﬂlﬂﬁ RREP ﬂ%%ﬁlﬂﬁl‘ﬂﬂlﬁﬂﬂ"!ﬂﬂﬂﬁ"lﬁm'lﬁ

(Destination Sequence Number) fou

[

o A .3 o 1 A & o o 1 y
duavdrwuiiauiniu lvuduannniqadaiiueadwauduuuy ldfniesmue
ISl

° a 4 { v 4 o w -y 1w =] Vet 1
$1uau 32 dadarziinnnniqaegh 4294967295 daavdwudemiludana lufvz1diam

Whugud



dniveayanan nizvoundimanszlly =

2.3.2.2 mnudumaveslislanea AODV

=t =1 4
TlsTanea Aopv  Imanudeyaveudums B3 lumsadumedazlsznen 'y

Yy v 1 =
mﬂ%u‘.mﬁumamummm 2.4

5199 2.4 M1 FuNves 1y Innea AODV

Destination IP Address

e loves Ivuatatonis

Destination Sequence Number

sy Ivualatona

Hop Count

$ueolnn Tnuaduma s Tvuadatens

Next Hop

gavoa 1/ ludunis

Precursor List

= ] Y
515ﬂ151@1~“@ﬂ1ﬂ5ﬁm@@1ﬂuﬂﬂQUWH’]u

Route Expire

Fanadumemnsa ldauld

Route Flag

T dmsuvenanzvoudunie ¥aldun
® RTF DOWN winedadudumvindulddmsy
T¥dmsvdainmnand luduna
o RTF UP wmwduiudumaenll  1ddmsuds
usnng Td Tnuataems
RTF_IN_REPAIR witwnuduniseglusgninamsaouiy
Sl lums Tanoasun? drdmeogluaasd Tnuase
ngamsdemsdansuasiuianadoya Blutives

oy

A 1 Vo [~ EY = o
LNQI‘Huﬂi3?TTN‘VI’IQ"lﬂ‘illu?‘lﬂmﬁﬂﬁﬂﬂﬂﬂ'lﬂiﬂuﬂ‘lﬂﬂlﬂﬂﬁ TNINITATIVADY

9 y o 3 o
dumalumradumaienuduma I Tnuadaemaiy  asTnuasesiinsadianso

o o w " A o ]
Uiudjadeyavesavdrdutmenalumsiaduneauaii ldsunnuiamnaniugy  uay

b4 " Ed
TumsiSudgavesdeyalumnadumaiudeaiiuluau@oulula o dsde il

T o w [~ o 1 3y
e mumvdirdudaemaluiainaniuguiliannnnlumsauduns

o aumvdvulaemaluiinnaniuguuaslumaeiiduhiuuddwaueeylu

o ° 4 ' "o )
uiananugudniuuIndeniludliadesniusod lumsnaduni

v

e luiwielulinnavdwuateni

-
cn
F b
[op]
Ez—
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2.3.2.3 MIaUNANAS D IVDIF UM
& 9 Y ¥ w
o TnuadundoamsnidumaludiTnuataony  Inuadumesaznszae
=1 1 ~ a3 =) 1 {
whmna RREQ oon llunedw Fumaina RREQ wussydoyamuiladas o awgili
4 = a o a2
2.5 FILNUTWALIDUAR T
o o o = Y CU ] o w
® @UAADYAWNI (Destination Sequence Number) ax1511lgeTaotiufinmudidy
' Rt ; ¥ & -
dmemaargaves Inuatawmenzgimsdomsiasluuiang  Fazdaaenun
nnmvarvdatemalumaraduns
o w Y o <] o W
® mﬂ;mﬂuiwuﬂmuma (Originator Sequence Number) ﬂggﬂmmmﬂwaﬂwuﬂﬁu
& o a 1 g ' o =1
NI FIVTADANUMAVUNDUNIENTENBUNALNA o7 11
o o =1 =1
® @unIelszidunnIng RREQ (RREQ ID) 1Wuiaunineveauiining RREQ 12
A X L2
VINNHIUDAN T

® 1191881 (Hop Count) 9zgnfmua liilauiiusgud

v P =]
AOUNILATLBUAAINA RREQ 00 11 THuadimn199g1dy RREQ ID Lag Munemy
= g/ 9 ?_] ~ Y A 3 3y 4
TofivesTnuaduni 3oy (umnuavlefivesdues) weldnarlumswudums s
o J 4 ar 1
i{uA1 PATH_DISCOVERY TIME e Inuadunialasy RREQ 9nlnuathafvefazly
o " =1 oy = o @
iimsle 9 waglddwiinng RREQ oonlild18n 1uTi/s Tnaea AODV sz muasnsins
A3£10YRLNAINA RREQ Tn814#1 RREQ RATELIMIT
ar P =1 a
wasnfinsgneuiiang RREQ aen 1y Tnuadumeszseufininaneundy RREP
A o ) & y Y myy & A o
(MIouURANAAIVAMTUNIDY ) 011ruaduni1a lildsuuianala q @olunandmua
& o 1 é F- 1 ) aa
¥avzimualaeal NET TRAVERSAL TIME #siimbedluiadiud  Tnuadumase
14 u’z‘ &£ o 3 =1
nsza1ouiinng RREQ 800 11 1nsidanss detiunsagagavesnsnsgniouiining RREQ
|dy o U & o ] 1 3 =1y
oon 1 lnitlszdmualasa) RREQ RETIRES  damsnizmeudiamalniluudazasail
[ ¥
Ao AANA ) RREQ ID f1gmnasaaue
o P oA ] o
uianadeyasrgnify Bluiieslusenhenseuiang  RREP My
a 3 I~ g 1 . . 9/ g/ =)
UiosanunuLdINDUo0AADY (First-In, First-Out: FIFO) 81A15H UAUN1EMTATEY
uwanaoen luidusauauar RREQ RETIRE auiidminnaia1 MAX TTL (Maximum
o ) o 4 19 /g s
TTL) Tasds1anms 185 uuiinmale o aeunduin uinnadeyaneglutivivesAvzgnia
4 a v T 1 =~ uyd ;‘;’ o [
otlesduanudusslunieviomsduiiamng RREQ donniesziimannisuos
wond IiuFeaudineey (Exponential Back off) 114 1ionisde RREQ eonliaTausn

Truadunievzsouiananeundudunaiay NET TRAVERSAL TIME tiedalaldsy

E
s

o P = o g ' o A 9
LLﬁﬂlﬂﬁﬂﬂUﬂﬁUN'Iﬁi]%LWlIL’Jﬁ"IiﬂLLWﬂLﬂﬂﬂﬂUﬂﬁULﬂuﬁBQmW uuﬂﬂﬂﬂcﬁnmsamwm

({}u 2x NET TRAVERSAL TIME
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ietlosiu i Iusiang RREQ n3szvwoen llwnsevislas sy Tnuadu
maszdeslfimaiamsnsznouianaiitond madansverredun (Expanding Ring
Search Technique) TnaTnundumaszimuamizuduldifumeigdovouiang (Time to
Live : TTL) ldwhAusr TTL START uazdmuanaisesuuRamaneunguaiua
RING_TRAVERSTIME inmelunafifmualvuadumads l185uuiamnaneunduin
Tnuadumanszdaiiang RREQ 00n 11/ Inai Tasezifius TTL awsh TTL INCREMENT
winde I 1@ uuiananeunduuidnfzsamsiiua TTL lden q uAnmnein llousea
fifmuany TTL_TRESHOLD  Inuadumafezimuasr  TTL  I¥whdusm

v
NET_DIAMETER lumsdasnsane 9 11/

2.3.2.4 M3suminmnesvaiduma
y ] LY o 3 @
e Tnualunfody 185 uuiiamng RREQ duusnTnuaszadianioliulyuduma
[ a g [ 3 1 = A 9 ~ 3
Tds Tnungediuda nasnmiuszassginduuiinng RREQ fideuinin Tnuadumaiian
o 1 =] :1‘ Y ‘:y 3
nunseular duinang RREQ Wi 185uiuds Tnuedezfaudtainariuly
kY a 3 ﬂs: 1 @ a
15 uuinine RREQ luasausn Tnuasgnnamsssnudumangu i lvuady
y o a 1 o [ a (7= V- |
manelddmsudwdinnn RREP naulufalvuadums $1lifidumannduiezadis
3 w A4 9 4 1 9 d o a 9 o dy
MINUTUNNVINGY 1T TBGHANIZADIANANATTIUFUNNVINAVAI]
o iy Tnuadumennidfeuisuduadsy Tnuadaemanioglumas
umaidezuiinminunigaunuiias ldlumsddudaeneavesmnadums
o dvualdauavdaulildaua (valid Sequence Number)
e goidaldlumnudumanndueziiuvuaids RREQ

o s o ia G
e dnnugelsziiufinmuinusetnaamnluuiamng RREQ

Werdumanndugnadraadouds  TnuazasaeghihidumalldaTvuadaons

] (7= ar 1 =1
nioll frlufifsdsuljauiiane RREQ uazduiiaing RREQ von'li/Iasvzan TTL as
e A o é‘ & YY) = [ dg
nilazuuIveslvudnnils lumendusud Tnualdumae Ui Tnuatatonefing

4 ] cu v Y
uninna RREQ luazadaufining RREP iodenaulida Tnuadunis

2.3.2.5 MITUNANAABUNAUMSVOIFUM

THUATZNINNIL T34 RREP 1

e dyesuiueuiiulvuaatema

o fidumalifsTnuaaems  uazmuddudaemeiioglumsadumaiiimn

1 1w o w a1 (=]
ahwmsamhnuaydaularensneyluuiang RREQ
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A 3/ [~ o A =
welnuaasaunang  RREP  sztiuiinvanoav lefives Tnuatatomanasiay
o a 9/ =1 { o %
Mdvves IMuadunenInunnng RREQ lunsainar Tnuamaiy Tnuadatomasussdos
a ' o o a g & o w =] T oo o a
INNANAYAIALURITUANDINI duavidudaemsluuinne RREQ awvhdumydigy
ar Ty o @ 1 (] =1 ] 4 1
VoW A0 vEIRUYes Inuadarenedimunnieguda Inuataremsdez laaoudn
¥ ¥
o w Y s Y 1 o o Y [~ o o
U VUDILY a1t Inuadarenvez ldaavdsuiiuduavdrdudarenia
= 2 o [y =1 3 o o 4
(Destination Sequence Number) @1HIULUNALNN RREP mﬂuumwuﬂiﬁmmuaaﬂgi‘luquﬂ
o w U
uag Tnuataeneezunuiladenydo (Lifetime) 87071 MY ROUTE TIMEOUT
lunsdin Tnuasgrhameiiduma i Tvuataenms Tvuaszuananigassuin
o ={d L] 9 o G 3
mydrrulaemaniiedlumaadumeadlihsasdidulaemaluuiang RREP aw
o a 4:;d ] 9 = 1 1 e 9 I o
frvdmementeglumsradumaiiannnni uazunumisiuauseldossuiueel 1y
Y 1 d::; o o £ 1 1 o
AT IUTUN ualunsdifmudavdaremalesnanavddudaienialuasielvue

v =] T o T %) o w L
sgndumenagliids RREP nduusiezalSuilgaumaddudaiemalumsiudadade RREQ

ao '

2.3.2.6 MI3ULAANANBLNTLN TUBIFUNIS
o Tnuaszndmaldsunitann  RREP Trusagmiduniandy o8 Tnuade
T SOOF (e IO LA (Hop Count) Fusnwits udaSedade | ends Tnundumis
Tunsdilinefiduma I Tnuadanemands o Inuaduma185uuiamng RREP
Tnuadumaszfisanavdidn/aieme (Destination Sequence Number) fiogluustaing
RREP  fumvdulatemsiifoglumsadums  ndamnaSouiousunda Tnuae
Judgemsaduniaedio doulude liiiuaTetaiouiiganiiado
o avdirduiiogluntadunisgnmualdiianiue 190114 @nvalid Route)
e muswulamemaluusiana RREP Smminadnavddutatemaluasiadunis
e mydmdudamemaniny - udduniegndmualifigeius liaouauss  (nactive
Route)

o @ 1w 10 kY 1 9/
o umAulargmanminu memuaaﬂuaﬂmﬂumimﬁuma

ﬂ151J%’uﬂ;qmsmﬁ’umaﬁffuwauda"lﬂﬁaﬁ

o Fumsszgnuldouldiiuaasilgnulg (Active Route)

e anmzavirwuiaenegnuasulfifiuldoul] (vValid Sequence Number)
o TnuadalilumaradumeeiluTnuadids RREP ndvan

3 { o { o <
o fugerszgnuldoultiduiiueelildsunnauiiaing RREP
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* wnvdAudaemsszgaulsuldiduevirdudaeneiiegluufining RREP

Y] ;‘.: 9 =1 o 1 9 ar
nasnaiuInuadunisnazihmsdadoya T Tnuailarems

2.3.2.7 WAANANNME (Hello Packet)

Tnuadn «  ezdaiinnainmeoeniyneaaial HELLO INTERVAL g
whainad wlflunsasnaeuanuzvosdumeifioghdimusaldonldniel Ta
TnuasgninmeszsesuuiamaiamennTnuadrafios uazdrli1d5udianann T
thadssmelusseznmiidmuaie ALLOWED_HELLO LOSS*HELLO INTERVAL

Vv
1 ) ) 1 g 1 o 1 I
Tnuavzdoindumaiuldannlu'ld udr Tnuaseniemarzinsdouusuduniee 4

2.3.2.8 MIFURANANIVYNANNAANAIA
' o o I = o A
Tvuasgramewzadaudinng  RERR  Adediaifamamsallamgnisainiis
¥
Asee 1l
vy ' P ' @ [ o v
®  MlvuasTniunasTnumssousegndaua lusalda lilvosduesluszrdng
mydadoya
T a 3 = o { " 14
e dlnuassniamldsuuinnadeyanignimuani Inuaeasiiu ludidums
T4 dadaya

4 Y 1
e {alaSuunamng RERR 910 THUATNAYS

2.3.2.9 Tanoasuns
A A ' @ ' o ' Y A 9 2 '
Wonsieunegnaama Inuaseramanilu Inuaneunthniduniainmasouds
as I o -d' = =S 1 g 1 o
QNAAYIA 12035299119 maueeVn lUds Tnuatlaemelimdesahiiueey lu
A oY g ] 1 1 3 1 9
MAX_REPAIR_TTL 3o li dwlesnduaasiinuaszniamaiveylng lnualaioms
9 L ’
uan  Aaiu Inuaszniemeezyeuuaudun e Tnemuanavddulatenis  (Destination
I~ 4 s y
Sequence Number) 1305z 018u#iA RREQ 80n T iNoruduma 1 Tnuatatema Taald

v ¥
a1 TTL Suduilu lUaugasfuanil
max (MIN_REPAIR_TTL, 0.5*#hops}+LOCAL ADD TTL
& o 9 vl s 1 .:{nl ] 1
G #hops  vzitludaugedaindunialifi Tvuasendnemaen leuisods

< ' @ b, ' < T A o
lLWﬂLﬂﬂﬂﬂllﬂulﬁ ?‘iﬁdmﬂuuIﬂuﬂizﬂ’g‘ldﬂN%mmLWﬂLﬂm RREP ﬂ'lElT‘l—J‘h"Nﬂﬂ‘Wlﬂ"ﬂNﬂ

1 3 =1 &Y o 9 i o ¥ '
Tusgnhaiuiamadeyazgaiuas ) lusiives  duasnmiidmuaudlTvuasznia
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o ul ”l Yo o & i & A g g
N1989 [ AT UuWAING RREP A0UARUNT IMUATEHITamen vz faumana luas dauiame
RERR ndu Tda Tnuadumaio 19 Inuadumainmssunudunalng

1 @ w9 T :u [~ [
ua lunenaunud Inuaszrnemalasuuiiame RREP aounsuun wasidunig
] 3 Yo ] a 1 1 [~ o
Tnuiuldsmauesetnanindumady Tmuasenameazdasiamg RERR Tags1mus
9 -& o 3 1
aouzliiiu N @agnmnedatwouduma W Tnuadanema) vinfu Tnuasendiems
4 ) o g Py ] 5 1 [~ u ]
e 185 RREP Aoz 1fidumii ldunInsiiudadtmnadeyalyd Tnualaemade'lal
A ' Yo & Ao g ' y P
o Inuasendnama l8suuiamg RERR s muaaoiuzdy N fv'luamdunied
¥ v
lgs Tnuatlaemanadrdanduluda Tnuadumia 1 lnuadun 18Suuiaimng RERR 7
mmaeuzilu N vinTnuada liiegludumavesmsdadoyn Tnuadumeaznuduma

"9 T 9k @ o [] - T 1 w

Tnii msdsdoya ludaInuadaremaeds hiade uddnsaedoyaluds Tnuadaema

(=1 =1 =] 1o []
IndSwsaaTauda Tnuadumed isududemndumalnygig

2.4. 1ilslanoa AODV-2T
TisTanen AODV ieliidumaiounaiigndnuin AODV sgvmssouuay Ta
= { ] i [ 2 an dy o 4
l¥38mshiFenhlaneasunsawildnanliludy  FFmstiehlinsdomsngans
o A 9/ ¥ o a 9/ o ¥ ©
HIns1uiie ITnualudunendnduiumsnudunildda Inumlarems wagdnsi

1 & & a 1T e ) a =3
Tanoaiuns hidrS eferdeusudunudumalmi iilddeudunanzmudinnaniugy

=2

Wl Tuszuy SelidAvew 3

ToWannnszuumsrhadumadisesnnunafadandrauiei
anwamnsali s Tanonaunsoudadoudouiidumesgndavn  ieldimsats
dumedises Baranth  udSadon ldidumedsesdouiidumsszqndania da
3’3m'jmfuﬁyﬁﬂxmu1'iﬂLﬁu1Jszﬁ‘wﬁﬂmmmﬂﬁfr'ﬁ’fau“auasam‘i"lmuuﬁmﬂﬂﬁgﬂﬁaaa"lﬁsf
TsTnnon AODV-2T (AODV Backup Route Discovery with 2 Levels of Threshold)
FhuTils Tanoaditivanms I Tnualudumandnannsaaiadumadises 13 1ddaneh
Aoudidumaz@omon oy dafuTnuasg q  duiudesnsiaaey

]
e hrd =)

4 T 73 é g I o % s
anvanse lumsiendedyana salusgiusedudyanadomsunsseaundanu
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[+ ) ns-allinone-2.27
| 3

A tHharie
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QK J [ Cancel

al s =g 9 -
71U n.1.8 uamslasnnes i1 lunisAads

6. mnjU IWanlFlumsandaTsunsuazifin 13 Dn6-12-08\ns_setup 11

o [ ]

Cygwin Setup - Select Local Package Directory

Select Local Package Directory
Szlzct 5 diractory where vou want Setup to stors the installation filss it

The dirsctary will be created it does not alrsady exist.

=

e

oads

Local Package Directony

D:6-12-08'ns_setup'ftp¥i2a A % fftp nctu.edutw B

- y . 2
1% n.1.9 uaadlasnnoin ldidenld lumsfnds
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9 9 o = a & 4
7. winnguinelddenuimniidesmsldon  Idadndenii  view el

9
TﬂiLLﬂ‘jmlﬁﬂﬂ‘iWEﬁSLﬂUﬂllﬁﬂlﬂ%ﬁ\‘lﬂﬂﬂ

Cygwin Setup - Select Packages

Select Packages
C

Szlact packagas to instal

View | Category

’ Catzgary Cument Few Bi.. Sr.. Package | (‘
- Al & Default
[ + Basz & Default
i = Database & Default
[ + Dzvel & Default
< Doc & Default
- Games & Dafault
= Graphics & Default
= Intepratars & Default
+ Libs & Default

= [ath &% Dafault b
< Iy b

Cancsl |

@
-+

~ A ' o
Eﬂﬂ 1.1.10 UﬁﬂQ'J"lU“]fﬂ‘UﬂQﬂQNLLWﬂLﬂ%

a A y ] { 1
8. aannswiounAmYluMNIAYBY XFrees6 TlAuumatn Skip 1T 4.3.0-1 awzi

9 =Y 4 ] = a’)’ [l o
waananiy [t wlsnguihalLaaIsIoazBuansAnA A azLRnIND

Cyewin Setup - Select Packages

Select Packages
Select packages to install
 Kesp © Prev " Cur % Egp

| Cun Bi.. | Sr.. | Categores Paokage | ~

| nfa  nja  Base which: Displays where 2

i na  XFreeif XFrae2E-base: Cygwin/»

{ nja  XFraeBE XFreefE-bin: Cygwin/XF
nfa  XFreelf XFrae28-ste: Cygwin/XF
nfa  XFrasib XFraa2&fenc: Cygwin-xl
nfa  XFres2E XFres2E4nts: Cygwin-XF
na  XFreall XFreal8dib: Cygwin/XFr
na  XFresff XFreelBdib-compat: Cyg
nfa  nja  XFresfE XFraa86-prog: Cygwin/X—
o  xFraelf XFraalb-startup-scripts: (¥

< I >
¢« Back Mest - 3 Cancal

71/ n.1.11 uaasswFousmininodig



69% - Cygwin Setup

Progress
This pags displays the progress of the download or installation. E

Installing
¥Free284nte-4.2.0-2
wsr/ XT1RENBb/X11.fonts/mise, 181 8ja pcf gz

Progess:
Total: BAG E at i
Disk: ESEERT R

~ < {0 o a &
E‘]JTI Sl 2 Llﬂﬂ\?ﬁ"lﬂﬁglﬁﬂﬂ'ﬂﬂﬂLLWﬂLﬂﬂﬁﬂ1ﬁﬂﬂﬂ@lﬂ

4 ] i
9. lutuneugane Inaanidonteu lulumsadhe icon mudoants udanani

b ]

Cygwin Setup - Create Icons

Create Icons ~r
Tell satup if you want it to craate a faw iconafor conveniant accsas to tha
Cygwin environment.

V¥ Create icon on Desktop
v 1

)

< Back | Finish I Canecel

{ . { v
519 n.1.13 uarassrwazidoa lunisadis icon MdBINs
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10. dieasadumsands Ilsunsuezisnguitiedsgy 1adniiy [

r 3
Cygwin Setup @

Installation Complete

= 3 < -ay = 3
319 n.1.14 wamsmhduaivdumsAnda T sunsy

[l 9
11. Waldsunsy Windows Explorer uduaondnlidalaisnnes idada T sunsy

£ ¥ ¥ ¥
Cygwin udrduiianani Id¥e cygwin.exe adonldamTulsunsy

EEC)

& Facortas Tools  Haip
dis;r b ﬁ- Search | Foiders | [13%=
C oY ¥ Ed® @ enowptrle E DeowptFle .. OpeniClose PO
X beme Size . Type Date Pict]
W Labn Fila Folder
et Fie Folder
(] File Folder
g File Folder
Cusr Fiie Foider
g var Fia Folder
. 1KE WS DOSEath i
et Eoen 7KE maanlld
% 2
s
“ »
# | Docem d Satting:
*
& 2 el
H ) MSOCache
# i) Program Fies
# [ Control Panel - 9 W " e e - =
Type: MS-DOS Batch File Date Modified: 5/11/2009 9:03 AM Size: S7bytes 57 bytes i My Computer

]
=

: da & .
5107 n.1.15 uaas lasnnos idada Tusunsu Cygwin
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¥V
12. sxalsngnihasvesTdsunsy Cygwin 4w Talsunsuaginisadas profile Lag

lasanos il m@uaﬁlwﬂuwiﬁmm Aag1l (mmﬂmﬁmaﬂym 3}

[hese [rlle.. are for l.]lt, user to personalise
heir cyguin experience.

hese will never be overuritten.

t./.bashrc’ -> ° ne risavans/.hashrc’
3 ./.l.m::h,prof ile? => ‘/ wrisavan/s. h\ h_profile’
-Z.dnputre’ -> ‘shomesHarisavan//.inputrc’

317 n.1.16 uaaanthaauea 1151039 Cygwin

=) do @ A Vv J .
13. WA exit 41dINATY Enter tWooone1n 11lsunsy

sopying skeleton files. s
These files are for the user to personalise
heir cyguin experience.

hese will never be overuritten.
./.bashre’ => ‘/home /H 11 /. bhashre’

.7 .hash pinf]]: =2 Zhr0 an//.bash_profile’
‘./.inputre’ —> ‘ZhomesHar /. inputec’

317 n.1.17 wamsmdaneeenain Tusunsy
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]
=

Qs 4:[ g { 'n 3
14, dupannihaieweelisunsy  Windows Explorer  #laSanesiaadalysunsy

Cygwin oguz1lsnguiludoyade home uiuin

) Crigygun v| B e ﬂ EnayptFie %@ DeayptFie . OpenjClose PSO
Folders X Hame Sas  Type Date Modified Date Picture Taken
(&} Desxtop A Obn File Folder
# ) My Documents etc File Folder
= W My Computer b Fie Folder
= <e® ACER (Ci) Jtmp File Folder

) Acer st File Folder

B CJ cygwin var File Folder

# ) Documents and Settings [Blevgein LKE  MS-DOS Batch Fie

B 1336 [ 7KE lompulis

# ) Inte Jhome Fie Folder

® () MSOCacha

# |20) Program Files

o Sysinfo

—) Sysprep
B VAU L

; . | >
59118 W by Computer

i<
Ia

9 objects (Disk free space: 41.7GE)

o
=

! 4 {a 4
U7 n.1.18 weraa laisnne3 %o home ANUAUIN

15. a1 Inanlysunsu NS-2 Version 2.28 910 http:/140.116.72.80/~smallko/ns2/ns-
(] 1 T ) ¥
allinone-2.28.rar 3130113 profile Aoglud laifnneinandslalsunsy cygwin 13

4 g b \ ] y o
Feluniine C:\cygwin\home\Harisavan (Haisavan duveves User Profile) wadh

msuan lWaoen vz 1dufludouaiie ns-allinone-2.28 Fagil
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B Harisavan

¥ Search |

in'heme Hansavan

SR

- bin
B etc
= 2 home

—J Harisavan
# i lib
=) tmp

# 1) usr
® ) var
) Documents and Settings

) Intel

) MSOCache
) Program Filas
) Sysnfe

) Sysprep

TEBEE

uah LA e

Fie Edit vie. Faedtes Togls Halp

—_— ; %
v Bl @ memre f§ oeovtFe . Openiiosepsd

Wuonbid..

WuonllAld ns-alinone-2.23),
EditPlug 3 |
Acer eDataSecurity Management b |
Open With...

I Scan for viruses...

Send To >

Cut

Copy

Create Shertaut

Delete I
Rename

Fropartes
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5% [ Ct'evgyn'homa Harisavan g ﬁGD ﬂ EncryptFile %@ DecryptFie Open/Close PSD
Folders
B
(52 Desutap
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Ay Compute:
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U7 n.1.21 uaeauiudoyade ns-allinone-2.28 1 1&vAnIsuan g

16.

Y =¥ - 3 Y a da o _ 4
walysunsy Cygwin YUHUNDNATI UAIWUWAITY ed ns-allinone-2.28/ns-2.28 1107

1 g 1 =1 A w U a d ' 4
natlu Enter o lilasaneidsnann Wun configure udanaily Enter 1t

FUAUMS Confige Tlsunsu

v ~[ns-allinone-2.28/ns-2.28

ICopying skeleton files. :
These files are for the user to personalise
their cyguin experience.

hese will never be overuritten.

‘./.bashrc’ -> ‘shome /Harisavan//.bashrc’
-#.bhash_profile’ -> "shomes/Harisavan//.bash _profile’
‘./.inputrc’ => ‘shomes/Harisavan//.inputrc’

cd ns-allinone-2.28/ns
s-2.28

1 cd ns-allinone—-2.28/ns-2.28~

“/ns—allinone-2.28/ns-2.28
.7conf igure

514 n.1.22 uaaaniiiasveelilsunsy Cygwin



.. inpute —-> " /hone/Harisavan,

d ns-allinone-2.28/ns
ns—2.28

cd ns—-allinone-2.28/ns-2.28/

~“/ns-allinone

./conf igure

.configure file found in current dip
;ontinuing with default optior e
'hf:cklnq build system type 1686 -pc—cyqguin
host 5 " i686-—pc—cyguin
target ste i686-pc-cyguin
2C for gcc...
ichecking for C um.u.lr't‘ default output...
shecking whether the C compiler works...
hecking uvhether we are cross conpiling
~hecking for suffix of e
lchecking for suffix of obj

hecking whether we are us ny the GHU C compiler... yes

wvhether gcc accepts
option to acce

ory

a.exe

" ¥
317 n.1.23 uameduAOUTEMI19A15 Confige

a fo @ 1
17. WUWAIETS make clean 11&INA1JY Enter

for gethos [ 1S

for dcgettext in 11nt1

for getnodebyname in —1ldr _stub... no

that g++ can handle -02... no

if C++ aries work without any namespace.

TEC++ 11 ies work uwith namespace std... ye

if STL hout any namespace no

if STL h namespace std...

should

for

for

for i w1l

for tclshB.4.5

for tclshB.4...

for tclsh... no

for tec 18.3... no
error: Installation

hecking
hecking
hecking
1

- 9
checking
lchecking
hecking
hecking
zhecking

of tcl seems dincomplete or can’t

the problem by telling configure uvhere tcl is

1sing the arg 1t sith—-tecl=/path/to/packayge

{perhaps after stalling it),
the package regquired, ~=with-tcl=no.

disable it with

not

“/ns—allinone
make clean

be

found automat

517 n.1.24 uaaan15 148143 make clean
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a do '
18. WUNATY make 117INATJY Enter

ace.o wpan/p8n2

diffusion3/1lib/dx

EL5% o

diffuuiunH/fi}teru{diffuzLuu/une,phdsu_pull.o diffusion3/filters/diffusion/tuo
.pha:e_pul}.o diffusion3/libs/diffapp.o diffusion3/nss/diffagent.o diffusion3/ns./d
iffrtg.o diffusion3/ns/difftinmer.o diffusion3/filter cores/filter_core.o diffusio

13/filter_coresioloc

5.0 diffusion3/libs
iohook.o dif

lib/mainstool

r_examples/gear_rece

3/apps/rnst exnhpl
fusion3d/apps/ping/

L Pp_pinyg
J/ﬂpps/p+ng/2pp_pin37
wn.o

fusio
fusionld/apps/ping/ping_c

.0 diffusion3/filter_core/iostats

sender.o diffu
ender.o C
diffusion3/apps/ping/push_receiver.o diffusion3~

o diffusion3/lib/mainsatty
ffusion3/lib/main/iodev.o diffusion3/lib/main
ion3/1ib/main/message.o diffusion3/
Xé gear_conmon.o diffusion3/apps/gea
pps/gear_examples nder.o diffusi
ior s/Pns m s/rmst_sour
& 2 ping/1pp_ping_receiver.o

diffl'xunﬂ/dpps/pju"prfpingml-cu1uer.u dif

\pps/ping/puqh_scher.u.diffusinnJ/filterq/geap/gear,att»_o diffusion3/filters/qg
ar/gear.o diffusion3d/filters/gear/gear_tools.o diffusion3/filters/misc/log.o di

ond/sfilters/m
mst/rmst.o diffusion3/filt
ptypes.o common/win32.0
ther.o emulate/internet.o emul:
mulate/net—-pcap.o emulate/nat.o

se/srert.o diffusion3/filt
rs/rnst/rnst_filt
ulate/net—ip.o enulates/net.o enulate/tap.o

enulatesiptap.o enulatest

/misc/tag.o diffusion3/filters/»p)
0 gensuersion.o gen/ns_

ponder.o enulatesarp.o emulatesicmp.o e

ping
ptap.o emulatesinet .o

commonstclApplnit.o gens/® ns.core core Core.ns COPe.nsx Copre.nse comnon/ptypes2t

:1 common/ptypes2tcl.o
“/ns—-allinone
make

g‘ﬂ‘ﬁ 1.1.25 mﬂ‘i’fﬁﬁ% make

4 o fr V] ' < v
19. dioTdsunsuihaumudupsudanariadaFeuiooudanziling dag

~/ns-allinone-2.28/ns-2.28

g directory
| n-gen/setdest’
Inake [1 Entering directory
swebhtrace-conv/dec’
nake[11: Nothing to be done
akell]: Leaving directory
wehtrace-conu/dec’
make[11: Entering directory
s /webtrace-conv/epa’
akel1]1: Nothing to he done for
Inake [11: Leaving directory
ehtrace—-conv/epa’
nakel11: itering directory
3/ r—conu/nlane’
1akel11: Nothing to he

for

done for

akel11: Leaving directory ‘shonesHari

webtrace—conv/nlany’
make [11: tering directory
s/wehtrace-conv/uch’

akel[11: Nothing to done

he

wne/Hax

*/hones/Havisavan/ns—allinone-2.28/ns

*Zhome /Hari:

* Zhor

for

van/ns-allinone-2.28/ns

‘/home/Harisavan/ns—-allinone-2.28/ns—2.28/indep-util

‘all’.

shone/Harisavansns—allinone—2.28/ns-2.28/indep—utils

8/indep—util

a1l g
vans/ns—allinone—2.28/n -28/indep—utils

*Zhomes/Harisavan/ns—allinone-2.28/ns-2 .28 /indep-util

w1 b 1
isavansns—allinone-2.28/ns-2.28/indep—utils

/Harisavan/ns—allinone-2.28/ns-2_.28/indep-util

Jodnl

1ake[1]: Leaving directory ‘shomes/Harisavansns-allinone-2.28/ns-2.28/indep-utils

‘wehtrace conv./uch’

~“/ns—allinone

28/ns 28

17

T y o : 3 o
1.1.26 llﬁﬂ\‘]T'Tﬁ“ﬂ1\1‘“ﬂ\31ﬂ5“ﬂ5ﬁ1ﬁ@lﬁi%ﬁuﬂluﬂ@uﬂ']iﬂ"lﬁ-lu
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20. WUNAHA Is ns.exe Wianamou TUsunsuansovinam'le

Nothing to he done for "all’.

Leaving directory '/hunu/Hnrisaudn/ns—dllinuncfz.28/ns—2.28/indep*utils
—conu/d
Entering directory
s/webtrace—-conu/epa’
akel11: Nothing to he done for ‘all’.

makel11: Leaving directory '/hunc/Harisauan/na—d1linﬂnu*2.28/n:—2.28/indep*util:
ce-conuvsepa’

'/humu/HnPjanAu/HS_allinuuc*Z.28/n:*2.28/indep*uLi1

Entering directory ‘/humc/Hnrixdudn/n:—dllinunu*2.28/nu—2_28/indcp*util

s/webtrace—conus/nlany’
make[11: Nothing to be done for ‘all’

akel11: Leaving directory ‘shonesHa avan/ns—allinone 28/ns-2.28/indep-utils
wehtrace—conu/nlan

akel[11: Entering directory '/home/HuPicauan/nS—allinnncﬁz.28/n3—2.28/indcp—uti1
s/wehtrace-conu/uch’
nake[11: Nothing to be done for ‘all’.
make[1]1: Leaving directory '/hnne/Hdrisauan/numnllinunn*2.28/n5—2.28/indep*uti]3
wehtrace—conv/uch’

allinone-2.2

1s ns.exe

1S .exe

allinone

-conu/epa’
othing to be done for ‘all’. - ;
2.2B7indep-utils
conv/epa’ 5 g ) a o SR d
ntering directory 'shomesHarisavans/ns—allinone-2.28/ns5-2.28/indep-util
s/uebtrace—conv/nlanr’ E 4l
akel1]: Nothing to he done for ‘a : o ; : i 7
L Leaving directory 'shomesHarisavansns—allinone-2.28/ns-2.28/indep-utils
/nlanp’ - 4 e AR :
ering directory ‘shomesHarisavans/ns-allinone-2.28/ns-2.28/indep-util
conv/uch’ 1
Nothing to be done for "all’. : b @ 3 . 1
Leaving directory 'shonesHarisavans/ns-allinone—2.28/ns-2.28/indep-utils

allinone

/ns—allinone
startxwin.bat

tartxuwin.bat - Starting on Windows

/ns—~allinone—2

317 n.1.28 a3 19A1a4 startxwin.bat
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22. axlsnguihiansvesisunsy dagl

X ~fns-allinone-2.28/ns-2.28

Ui n.1.29 namaniavesTilsunsy

o  msmauveslisunsu Ns-2

"""""""" » Nam trace file

| Visualization tool ’—'

Otel Seript [ "| NS trace file | dineiam
[: ~ i T s
- A ) |
MTser ] ; ' '
\A : v ' ;
l C==network elements I Pesl seript

'y

1

» Generates

---p  Uses

519 1.2 LAAINTLUIUNININUYDS T15HATH NS-2

a

v
=
qz

r;;’f'l%’muﬁmnﬂﬁ%’w Otcl Script, C++ Network Elements 8% Perl Script ooy
o 4 o o ' ] 3 ) y ¢ a
nlFlumsesnuuuiiesiassmsmanuvesszuuniotes  Fadldaudesadielwasia

2 J . i . - Iy :
C++ Network Uuauineldiflu object finglu Library fivzannseSonldlalausendu
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Command 484 Otel Seript #39¢3} Otcl Linkage 15]u@2656n Object 1 Library 111491 iiia
Otel Script Qﬂﬂizuﬁﬁﬂﬁ Otel Script Auzads Nam Trace file 1481 NS Trace file ifum 5]:1&0@%
Nam Trace file ﬁ'lﬁ"tfu%xgm‘%‘un“l%%ﬂ nam tiofiozii llszananaudauanamaseninly
3Uns N Tuduwes Perl Seript 119230018 NS Trace file ot Ns Trace file WIHU
Filter 1ite 17 ldwadwsoonuidly Result ﬁwgm‘%ﬂﬂiﬁﬂﬂ Visualization Tool (%4 Xgraph

L1

ez ¥adnsmAuanswansiauvesmssinesssuumtatie

]
[ o

AefinsrufunefildluTsunsy Ns-2 fiog 2 111 1109910 Simulator &Ny
MITOU 2 BEeRuAnAIeY FaomdnusnwdumssaeseazEoad 7 Iy
Protocol Jeiuiudeald System Programming Language éaﬁﬂixﬁwﬁmwiuﬂnﬁ'ﬂmﬁ%ya
ﬁﬁﬁmﬂmewmﬂ%ymﬂu Byte , Packet Header Laza@$19 Algorithm Hia1315015239aKa
foyafitvnalg1d céﬁwu“luﬁauﬁ%mﬁmmﬂﬁ'ﬂ’Jm?'rﬁaﬂuﬁ"awm Run-time Speed
druluide9v03 Tum-around Time (fiieRun1 Bug , Re-run, Recompile) éuﬂsﬁmmﬁﬁfg
Yosnd1 dedmauludanii 2 dulngrziuseswesmsiiisufiorduszumniots e
%zﬁﬂﬁfjﬁlﬁﬂﬁﬁUW’Jﬂﬁ’mﬂ‘i (Parameters) N30 N5 Configuration '514;4 Iteration time (Change
the model and re-run) ﬁu&ﬂuﬁqﬁwﬁm ms RS ufiuf Tsunsy Ns-2 sxdedld 2
mulumstinu fe
1. C++
14 lun1sa$19 Protocol 1Az Application Agents 19 muaguansAvenszuIuns
Mnuveandag packet auiigldosms uazamnsonlioun1siianves Object 1 Cir
ite1e1 1305019/ Non-standard Policies Fsiltoaanannsailszuanaldis uatitoidoie
ﬂ&ﬁ’ld’lﬂ%ﬂﬁﬂﬁﬂﬁ run simulation, Aun bug, fix bug, recompile L% re-run
2. Otcl (Object Tool Command Language)
141umsiow Simulation script, Configuration 118 setup 1¥iNoNagoUNAYDINS
A1MUA Network Parameter Tagvhnisiaenutlasdily object w99 c++ IdiiloTinse¥ina
vosms/ouuas Parameter Tav19ms trace uazidaawamantine laviideanomunsn

o ' y 4 Y A oA 9/
Mauldedesasuielimsnlasulas uaziidoidufionszuranadh
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o lisunsunldiinmssiaesluandsey
i y o 1 = é
TsunsuinldiduTysunsums$ransvesszuumnions | 2aesiiausagsn PV
3 9/ 3 0 4 o
YUAWNY Tel WU Tasns$1a0992 141051051 Chrgen.tcl ua setdest o muaguuy

Y o . o A [
ALY UA (Scenario) lTuMsTaosuouniovie

# ——

# Define options

4 N
Antenna/OmniAntenna set Gt 2.4

Antenna/OmniAntenna set Gr 2.4

#Antenna/OmniAntenna set Z_ 1.5

Phy/WirelessPhy set Pt 0.02998531

Phy/WirelessPhy set freq 2.45e+9

Phy/WirelessPhy set bandwidth  11e+6

Phy/WirelessPhy set L 1.0

#Phy/WirelessPhy set CPThresh_ 10.0

#Phy/WirelessPhy set CSThresh 1.559e-11

#Phy/WirelessPhy set RXThresh  3.652e-10

#Mac/802 11 set basicRate 1IMb ;# set this to 0 if want to use bandwidth for \n\

#Mac/802 11 set dataRate 11Mb ;# both control and data pkts\n\

set val(chan) Channel/WirelessChannel

set val(prop)  Propagation/TwoRayGround

set val(netif)  Phy/WirelessPhy

set val(mac) Mac/802 11

set val(ifq) Queue/DropTail/PriQueue

set val(ll) LL

set val(ant) Antenna/OmniAntenna

set val(x) 1000  ;# X dimension of the topography
set val(y) 1000 ;#Y dimension of the topography
set val(ifglen) 100 ;# max packet in ifgq

set val(seed) 0.0

set val(rp) AODV
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set val(nn) 100 ;# how many nodes are simulated
set val(cp) "¢br100me20.tcl”
set val(sc) "sim500x500n100v20p100"

set val(stop) 150.0 ;# simulation time
set opt(energymodel) EnergyModel;

set opt(radiomodel) RadioModel;

set opt(initialenergy) 150;

#

# Main Program

H —— ==
#

# Initialize Global Variables

#

# create simulator instance

setns_ [new Simulator]

# setup topography object

set topo [new Topography]

# create trace object for ns and nam

set tracefd [open x 500 n100 ¢20 v20 pl00_ori.tr w]
#set windowVsTime2 [open winl.tr w]

set namtrace  [open nam 500 n50 ¢20 v15 pl120.nam w]

#$ns use-newtrace

$ns_ trace-all $tracefd
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$ns_ namtrace-all-wireless $namtrace $val(x) $val(y)
ns-random 1.0

# define topology

$topo load_flatgrid $val(x) $val(y)

#
# Create God
#

set god_ [create-god $val(nn)]

#
# define how node should be created

#

#global node setting

$ns_ node-config -adhocRouting $val(rp) \
-lIType $val(ll) \
-macType $val(mac) \
-ifqType $val(ifq) \
-ifgLen $val(ifglen) \
-antType $val(ant) \
-propType $val(prop) \
-energyModel $opt(energymodel)\
-idlePower 1.0\
-rxPower 1.0\
-txPower 1.0\
-sleepPower 0.001\
-transitionPower 0.5\
-transitionTime 0.005\
-initialEnergy $opt(initialenergy)\
-phyType $val(netif) \
-channelType $val(chan) \




90

#

-topolnstance $topo \
-agentTrace ON \
-routerTrace ON \

-macTrace OFF

# Create the specified number of nodes [$val(nn)] and "attach" them to the channel.

for {seti0} {$i < $val(nn) } {incri} {

#

set node ($i) [$ns node]

$node_($i) random-motion 0 ;# disable random motion

# Define node movement model

#

puts "Loading connection pattern..."

source $val(cp)

#

# Define traffic model

#

puts "Loading scenario file..."

source $val(sc)

f##========printring window size

#proc plotWindow {tcpSource file} {

#
#
#
#
#
#
#

global ns

set time 0.1

set now [$ns now]

set cwnd [StepSource set cwnd_]

puts $file "$now $cwnd"

$ns at [expr $now+$time] "plotWindow $tcpSource $file" }

$ns at 160.0 "plotWindow $tcp SwindowVsTime2"
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# Define node initial position in nam

for {seti0} {$i < $val(nn)} {incri} {

# 20 defines the node size in nam, must adjust it according to your scenario

# The function must be called after mobility model is defined

$ns_ initial node_pos $node ($i) 20

#

# Tell nodes when the simulation ends
#

for {seti 0} {$i < $val(nn) } {incri} {

$ns_ at $val(stop).0 "$node ($i) reset";
$ns_at $val(stop).0002 "puts \"NS EXITING...\" ; $ns_ halt"
puts $tracefd "M 0.0 nn $val(nn) x $val(x) y $val(y) rp $val(rp)"
puts $tracefd "M 0.0 sc $val(sc) cp $val(cp) seed $val(seed)"

puts $tracefd "M 0.0 prop $val(prop) ant $val(ant)"

puts "Starting Simulation..."

$ns_run
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1) MAIVDA setdest LIDTHU 1
setdest ~v1 —n<node> -p<pause time> -M<Maxspeed> -t<simulation time>

-x<max X> -y<max Y> > output.tcl
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~Ins-allinone-2.28/ns-2.28/ns-tutorial/thesis

startxwin.hat Starting on Windouws NI/2000/XP/2003

2 cd ns=tutorial-th

| rar ~/ns
? setdest

ginal 1999 CMU version <versi
setdest —u <1> —n <nod 4 se time> -M <max speed>
=t <{simulation time> -x <{max K> -y <max ¥>

R

modified 2083 U.Michigan version <{version 2)>

setdest —u <22 -n <nodes> -s <{speed type> —m <min speed> —M <max speed>
-t {simulation time> -P <{pause type> -p <pause time> —-x <max %>

y <max ¥Y>
(Refer to the script files make—scen.csh and make-scen-steadysta

te.csh for detail.)

“/ns—allinone-2.28 2.28/ns—-tutorial/thesis

3191 0.3 ueraams 1FUMETS setdest



~/ns-allinone-2.28/ns-2_28/ns-tutorial/thesis
% cd ns-tutorial/thesis/

“/ns—-allinone-2.28/ns-2.28/ns—tutorial/thesis
setdest

Koriginal 19992 CMU version Cversion 1)>
setdest —u <1> -n <nodes> —p <{pause time> -M <max speed>
-t <simulation time> —-x <{max %> -y <max ¥>

<modified 2883 U.Michigan version Cversion 2>>
setdest —u <2> -n <nodes> -s <{speed type> -m <min speed> -M <{max speed)>
~t <{simulation time> —-P <{pause type> —p <{pause timey —-x <max %>

y <{max ¥>
(Refer to the script files make-scen.csh and make—-scen—steadysta
e.csh for detail.>

s—allinone-2 ns=2.28/ns—tutorial/thesis

~/n &
> setdest -vl -n5@ -p158 -M15 -t150 -x200 -y208 > test
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-t<simulation time> -P<pause type> -p<pause time> -x<max X> -y<max Y>

> output.tcl
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~ ~/ns-allinone-2.28/ns-2.28/ns-tutorial/thesis
> setdest
1sage =
Coriginal 1999 CMU version C(version 1)>

setdest —u 1> -n <nodes> -p <{pause time> -M <max speed>
t {simulation time> -x <{max K> -y <max %>

‘modified 2003 U.Michigan version <version 2)>> il
setdest v <22 -n <nodes> -s <{speed type> -m <min speed? -M {max speed)>

-t {sinulation time> -P <{pause type> -p <pause time> —-x <max X>
-y <max Y>

C(Refer to the script files make—scen.csh and make-scen—steadysta
te.csh for detail.)

“s/ns—allinone—-2.28/ns J/ns—tutorial/thesis
setdest -vl -n58 -p158 -M15

“/ns—allinone-2.28/n: p s—tutorial-sthesis

B —x500 -y5A0 > test2

> “/ns—-allinone-2.28/ns-2.28/ns-tutorial/thesis

{ <o
307 n.5 msldauTalsunsy setdest 179534 2

" F
A10019 170 TUsunsui ldeinmssuTusunsy setdest szidiugsae lai

test2.tcl

#

# nodes: 50, speed type: 1, min speed: 1.00, max speed: 10.00
# avg speed: 3.79, pause type: 1, pause: 2.00, max x: 500.00, max y: 500.00
#

$node_(0) set X 266.515666138208

$node (0) set Y_ 33.856773060329

$node_(0) set Z_ 0.000000000000

$node (1) set X 35.494420999391

$node (1) setY 185.805195161952

$node (1) set Z_0.000000000000

$node_(2) set X 275.484342663722

$node (2) set Y_97.011232440904

$node_(2) set Z_0.000000000000

$node (3) set X 222.893653288921

$node (3)set Y_201.234133182256

$node_(3) set Z_ 0.000000000000

$node_(4) set X_ 344.640658513004

$node (4) set Y _ 124.999956809914
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$node (4) set Z 0.000000000000
$node (5) set X 97.903289334822
$node_(5) set Y _273.111402594292
$node_(5) set Z_ 0.000000000000
$node_(6) set X 48.362949178436
$node_(6) set Y_ 99.464166022033
$node (6) set Z_ 0.000000000000
$node (7) set X 225.574119114181
$node (7)setY 485.132331123465
$node_(7) set Z_ 0.000000000000
$node_(8) set X _304.144027238236
$node (8) setY 172.605679114810
$node (8) set Z_0.000000000000
$node (9) set X_ 456.668940369771
$node (9) set Y 236.955938345481
8node (9) set Z 0.000000000000
$node (10) set X_ 296.720752310454
$node (10) set Y 41.039308075834
$node (10) set Z_ 0.000000000000
$node_(11) set X 26.001191909483
$node (11)setY 52.621383672871
$node (11) set Z_0.000000000000
$node (12) set X 394.561114154922
$node_(12) set Y_ 34.709990890622
$node_(12) set Z_ 0.000000000000
$node (13)set X 139.190376259293
$node (13) set Y_ 238.787654244302
$node (13) set Z_ 0.000000000000
$node (14) set X_256.853861251288
$node (14) setY 457.497405274646
$node (14) set Z_ 0.000000000000
$node (15) set X 220.340775286518
$node (15)set’Y_397.470725857166
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$node (15) setZ_ 0.000000000000
$node_(16) set X 12.404138473808
$node (16) set’Y_479.863094820530
$node (16)set Z 0.000000000000
$node_(17) set X_ 387.194569580367
$node (17) set Y 421.491671276807
$node_(17) set Z_0.000000000000
$node_(18) set X 278.727474383850
$node_(18) set Y _347.056740356563
$node_(18) set Z_ 0.000000000000
$node_(19) set X 455.497151879456
$node_(19) set Y_ 341.069227769598
$node (19) set Z_ 0.000000000000
$node (20) set X 182.030474385791
$node (20) set Y 112.580760479159
$node (20) set Z_ 0.000000000000
$node (21) set X 31.107487033670
$node (21) set Y 62.868805852884
$node (21) set Z 0.000000000000
$node_(22) set X_ 190.095250154802
$node (22) set Y_368.825731732825
$node (22) set Z 0.000000000000
$node (23) set X 202.687421268547
$node (23)set Y 479.275296719107
$node (23) set Z_ 0.000000000000
$node (24) set X 143.813950804365
$node_(24) set Y _410.088424640333
$node (24) set Z 0.000000000000
$node (25) set X 298.366716494848
$node (25)setY 370.395863322155
$node (25) set Z_ 0.000000000000
$node (26) set X_8.393935800050
$node (26)setY 221.126175251381
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$node (26) set Z_0.000000000000
$node_(27) set X 37.790445694796
$node (27) set Y _36.493087674156
$node (27) set Z_ 0.000000000000
$node (28) set X 25.146640075953
$node_(28) set Y _98.456500791701
$node_(28) set Z_0.000000000000
$node_(29) set X_ 452.021687994830
$node (29) set Y 424.416337925614
$node (29) setZ_0.000000000000
$node_(30) set X 450.955736520419
$node (30) set Y_432.078629120336
$node (30) setZ_ 0.000000000000
$node_(31) set X 64.479521920844
$node (31)set Y 167.437812506004
$node (31) setZ 0.000000000000
$node (32) set X _476.491484816705
$node_(32) set Y _99.213769574758
$node_(32) setZ_0.000000000000
$node (33) set X_442.773952404266
$node (33) set Y_ 68.708653978864
$node (33) set Z 0.000000000000
$node (34) set X 119.681244807713
$node (34) set Y _10.301545179151
$node (34) set Z_ 0.000000000000
$node (35) set X_273.013607898455
$node (35) setY 367.072714108770
$node_(35) set Z_ 0.000000000000
$node_(36) set X_ 324.829121717358
$node (36) set Y_ 161.490415476730
$node_(36) set Z_ 0.000000000000
$node (37) set X_452.207831446833
$node (37) set Y_299.864396655884
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$node_(37) set Z_0.000000000000
$node_(38) set X_ 164.950000659935
$node (38) set Y 376.242195432628
$node (38) set Z_ 0.000000000000
$node_(39) set X 20.874611647315
$node (39) set Y _136.826656982290
$node (39) set Z_0.000000000000
$node_(40) set X 389.727390502416
$node_(40) set Y 108.467354453450
$node_(40) set Z_0.000000000000
$node_(41) set X 299.372711630893
$node (41) set Y 210.381880462969
$node (41) setZ_ 0.000000000000
$node_(42) set X 34.598425891360
$node (42) set Y_330.637823970212
$node_(42) setZ 0.000000000000
$node_(43) set X_ 388.558517633977
$node (43) set Y _74.300013355539
$node (43) set Z_0.000000000000
$node (44) set X 222.842388984565
$node (44)set’ Y 416.578527225259
$node_(44) set Z 0.000000000000
$node (45) set X 200.958900223358
$node (45)set Y 228.050454155191
$node_(45) set Z_0.000000000000
$node_(46) set X 424.821636607614
$node (46) set Y 368.923211990862
$node_(46) set Z_0.000000000000
$node (47) set X 467.010906929679
$node_(47) set Y _309.614906646288
$node_(47) set Z_0.000000000000
$node_(48) set X 20.750308133677
$node (48) set Y_ 22.357243846708
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$node_(48) set Z_ 0.000000000000

$node (49) set X_ 108.686014219814

$node (49) set Y_ 166.057778880936

Snode_(49) set Z_ 0.000000000000

$ns_ at 0.000000000000 "$node_(0) setdest 45.615640349699 239.310950454482
1.050714850088"

$ns_ at 0.000000000000 "$node (1) setdest 35.427249239028 458.865163369094
2.198809584452"

$ns_ at 0.000000000000 "$node (2) setdest 110.063190430669 291.293219683922
6.925368027174"

$ns_ at 0.000000000000 "$node_(3) setdest 147.683442038986 333.290866535273
5.980585711999"

$ns_at 0.000000000000 "$node_(4) setdest 45.653096864895 212.523330283550
3.256354710861"

$ns_ at 0.000000000000 "$node (5) setdest 347.357417282263 143.728819767850
8.199962573962"

$ns_ at 0.000000000000 "$node (6) setdest 11.616278420246 319.323358223601
9.965918790296"

$ns_ at 0.000000000000 "$node (7) setdest 126.710796113090 450.059389721684
2.514763742469"

$ns_ at 0.000000000000 "$node (8) setdest 28.145987506575 161.906016333134
1.121767083725"

$ns_ at 0.000000000000 "$node (9) setdest 171.856129017210 314.708007839337
1.182113738470"

$ns_ at 0.000000000000 "$node (10) setdest 206.251836824320 350.822254310136
8.236574770698"

$ns_ at 0.000000000000 "$node (11) setdest 123.053604177001 299.725505486807
6.010264412764"

$ns_ at 0.000000000000 "$node (12) setdest 433.268007850215 317.083623365824
4.431713719805"

$ns_ at 0.000000000000 "$node (13) setdest 467.904990381617 338.895855352827

2.002092732218"
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$ns_ at 0.000000000000 "$node_(14) setdest 80.172324710489 277.691151890848
4.595636179413"

$ns_ at 0.000000000000 "$node_(15) setdest 140.984967426600 164.249026021873
7.345988230539"

$ns_ at 0.000000000000 "$node_(16) setdest 59.406849173043 254.268971478554
6.576130805266"

$ns_ at 0.000000000000 "$node_(17) setdest 210.570424399024 271.604507578010
6.541633934868"

$ns_ at 0.000000000000 "$node_(18) setdest 476.511210695452 309.117968728891
1.007894948507"

$ns_ at 0.000000000000 "$node_(19) setdest 304.090566293066 226.332925510883
7.910235050677"

$ns_ at 0.000000000000 "$node_(20) setdest 362.246850819174 41.168502430210
2.895497180350"

$ns_ at 0.000000000000 "$node_(21) setdest 380.505440441224 87.898630249061
1.508210590740"

$ns_ at 0.000000000000 "$node (22) setdest 20.521901028360 496.578628148035
3.062102337349"

$ns_ at 0.000000000000 "$node (23) setdest 495.339679306060 376.376573645120
5.261523982370"

$ns_ at 0.000000000000 "$node (24) setdest 212.088788536952 37.349579103457
5.957194386073"

$ns_ at 0.000000000000 "$node_(25) setdest 25.423646505950 39.975319945921
4.295191032439"

$ns_ at 0.000000000000 "$node_(26) setdest 414.341354668839 415.158723563192
5.017947850920"

$ns_ at 0.000000000000 "$node_(27) setdest 40.053248133295 356.942892597085
1.465345734915"

$ns_ at 0.000000000000 "$node_(28) setdest 287.381536973491 402.147175429066
1.275324246676"

$ns_ at 0.000000000000 "$node_(30) setdest 482.323268503705 215.782987392242

8.465901075142"




101

$ns_ at 0.000000000000 "$node_(31) setdest 103.851760411907 420.526784488366
5.696562931148"

$ns_ at 0.000000000000 "$node_(32) setdest 386.868764988310 102.696352140243
6.671166099981"

$ns_ at 0.000000000000 "$node _(33) setdest 177.977833435729 316.782469137282
3.172695352445"

$ns_ at 0.000000000000 "$node (35) setdest 361.083510822004 157.935668795979
1.346451921636"

$ns_ at 0.000000000000 "$node_(36) setdest 231.910549974394 32.474823238971
4.010742503273"

$ns_ at 0.000000000000 "$node_(37) setdest 279.234069767568 196.985982817850
1.364638665888"

$ns_ at 0.000000000000 "$node_(38) setdest 444.708497146929 55.720879600836
7.545832234792"

$ns_ at 0.000000000000 "$node_(39) setdest 79.856726250192 254.015723321417
1.431005784229"

$ns_ at 0.000000000000 "$node (40) setdest 302.655657393014 66.061131362970
7.002513405989"

$ns_ at 0.000000000000 "$node (41) setdest 337.036250881744 423.181675030335
1.126708010527"

$ns_ at 0.000000000000 "$node (42) setdest 161.901491502186 8.133728916714
2.228126658464"

$ns_ at 0.000000000000 "$node (43) setdest 314.172219100367 403.757036542861
1.248424467554"

$ns_ at 0.000000000000 "$node (44) setdest 92.092827929954 106.464630957843
2.635397823333"

$ns_ at 0.000000000000 "$node (45) setdest 84.077424366983 117.168906580455
8.094846652990"

$ns_at 0.000000000000 "$node (46) setdest 171.133361313431 410.537478023161

3.737826962133"
$ns_ at 0.000000000000 "$node (47) setdest 120.650489720353 314.015157244902

2.649147883529"
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$ns_ at 0.000000000000 "$node_(48) setdest 76.254629497641 278.960830188322
1.806609606085"
$ns_ at 0.000000000000 "$node_(49) setdest 191.048272358729 17.332507903958
2.836474017703"
$god_set-dist 122
$god set-dist 23 1
$god_set-dist 34 1
$god_ set-dist4 5 2
$god _set-dist 56 1
$god_ set-dist 6 7 2
$god_ set-dist 7 8 2
$god_ set-dist 89 1
$god set-dist 9 10 2
$god set-dist 10 11 2
$god set-dist 11 122
$god set-dist 12 13 2
$god_ set-dist 13 14 1
$god set-dist 14 15 1
$god set-dist 15 16 1
$god_ set-dist 16 17 2
$god set-dist 17 18 1
$god set-dist 18 19 1
$god set-dist 19 20 2
8god  set-dist 20 21 1
$god set-dist 21 22 2
$god set-dist 2223 1
$god_ set-dist 23 24 1
$god set-dist 24 25 1
$god_set-dist 25 49 2
$god_ set-dist 26 27 1
$god_set-dist 26 49 1
$god_ set-dist 27 28 1
$god_ set-dist 27 49 1
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$god set-dist 28 29 3
$god_set-dist 29 30 1
$god set-dist 30 31 3
$god set-dist 31 32 2
$god set-dist 32 33 1
$god_ set-dist 33 34 2
$god_ set-dist 34 352
$god set-dist 35 36 1
$god set-dist 36 37 1
$god set-dist 37 38 2
$god set-dist 38 39 2
$god  set-dist 3940 2
$god set-dist 40 41 1
$god_set-dist 41 42 2
$god set-dist 4243 2
$god set-dist 43 44 2
$god  set-dist 44 45 1
$god set-dist 45 48 2
$god set-dist 45 49 1
$god  set-dist 46 47 1
$god set-dist 46 48 3
$god set-dist 48 49 1

$ns_ at 0.006286322484 "$god set-dist 2 5 1"
Bns_ a1 0.006286322484 "$god_ set-dist 2 7 2"
$ns_ at 2.000000000000 "$node (29) setdest 401.556364266138 342.323757522586

4.183103104840"

$ns_ at 2.000000000000 "$node_(34) setdest 291.870911770768 173.047219285234

1.241727548716"

$ns_ at 13.444479796041 "$node (32) setdest 386.868764988311 102.696352140243

0.000000000000"

$ns_at 13.462311381379 "$god_ set-dist 5 37 1"
$ns_at 13.462311381379 "$god set-dist 37 48 2"
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$ns_ at 13.830639104160 "$node (40) setdest 302.655657393014 66.061 131362970
0.000000000000"

$ns_ at 14.053527469152 "$god _ set-dist 6 25 1"

$ns_ at 14.072346208251 "$god _set-dist 10 46 1"

$ns_ at 15.444479796041 "$node_(32) setdest 210.864781485841 32.438749505035
8.756766909130"

$ns_ at 15.830639104160 "$node_(40) setdest 322.989155929942 286.986090404239
7.476156148370"

$ns_ at 19.902619104839 "$node_(45) setdest 84.077424366983 117.168906580455
0.000000000000"

$ns_at 21.902619104839 "$node_(45) setdest 223.331596458557 240.072328232938
7.269655334784"

$ns_ at 22.367120864872 "$node (6) setdest 11.616278420246 319.323358223601
0.000000000000"

$ns_ at 23.997558549743 "$god set-dist 17 32 1"

$ns_ at 24.015645491717 "$node_(19) setdest 304.090566293065 226.332925510883
0.000000000000"

$ns_ at 24.367120864872 "$node (6) setdest 435.114272638170 433.498730107149
7.899421462575"

$ns_ at 25.036387897400 "$node_(29) setdest 401.556364266137 342.323757522586
0.000000000000"

$ns_at 25.410926415519 "$node (3) setdest 147.683442038986 333.290866535273
0.000000000000"

$ns_ at 25.430395437292 "$god_ set-dist 22 41 2"

$ns_ at 25.475545683288 "$god _set-dist 14 45 1"

$ns_ at 25.496106883787 "$god _ set-dist 31 48 2"

$ns_ at 25.816305831353 "$node (30) setdest 482.323268503705 215.782987392242
0.000000000000"

$ns_ at 25.873968290653 "$god set-dist 24 33 1"

$ns_ at 25.898857044023 "$god _ set-dist 34 38 1"

$ns_ at 26.015645491717 "$node_(19) setdest 444.051828901931 151.586799190858
1.997167946866"

$ns_ at 26.060126301495 "$god_ set-dist 5 39 2"
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8ns_ at 101.779957430998 "$node_(25) setdest 164.822184895867 274.951178159063
4.907389545286"

$ns_ at 101.782744019607 "$god _set-dist 2 26 1"

$ns_at 101.960477039696 "$node (10) setdest 484.107286481726 413.544290819488
3.409757648881"

$ns_ at 101.974129098997 "$node_(7) setdest 13.566137249990 292.869267150947
0.000000000000"

$ns_ at 102.092592077261 "$god_ set-dist 10 46 1"

$ns_ at 102.240854144009 "$node_(11) setdest 444.634772018538 235.502705207226
0.000000000000"

$ns_ at 102.278020487812 "$god_set-dist 2 25 1"

$ns_ at 102.328900330633 "$node (31) setdest 215.402295534424 80.309995264858
4.723322913389"

$ns_ at 103.974129098997 "$node _(7) setdest 338.712160115160 87.277741905714
2.264843434116"

$ns_ at 104.240854144009 "$node (11) setdest 35.430811548049 6.056795306460
4.146930981093"

$ns_at 104.359019315429 "$god set-dist 3 6 1"

$ns_ at 104.599383950255 "$node_(29) setdest 33.257053447297 418.546825893628
0.000000000000"

$ns_ at 105.463097186964 "$node (19) setdest 444.051828901931 151.586799190858
0.000000000000"

$ns_ at 106.599383950255 "$node (29) setdest 187.472163232558 302.029695204035
2.136992867453"

$ns_ at 106.674686266213 "$god _ set-dist 43 44 2"

$ns_ at 106.708913041940 "$god _ set-dist 14 47 2"

$ns_at 107.463097186964 "$node (19) setdest 442.295437794517 288.540671466957
4.179096008011"

$ns_ at 111.653319973005 "$node (20) setdest 298.458389374275 186.813192525214
0.000000000000"

$ns_ at 113.653319973005 "$node (20) setdest 170.123718885177 430.551590061451
3.544784658895"

$ns_at 113.675739224317 "$god _ set-dist 21 31 1"
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$ns_at 122.507758935322 "$node_(24) setdest 225.551561316178 453.851133561934
9.305090247760"

$ns_ at 122.587050176306 "$god _set-dist 5 38 1"

$ns_ at 122.650534663468 "$node_(15) setdest 54.026219699870 453.031162552182
4.070428532001"

$ns_ at 130.772974920629 "$god_set-dist 622 1"

$ns_ at 130.985009936083 "$god_set-dist 11 25 1"

$ns at 131.153030533106 "$node (4) setdest 257.255924984168 424.809528947897
3.794778487020"

$ns_at 132.754635928487 "$node (47) setdest 422.931331901280 476.020264325714
9.906747967844"

$ns_at 135.045635745269 "$node (26) setdest 392.216790020720 165.669785337363
0.000000000000"

$ns_ at 136.068981284907 "$node (30) setdest 171.483285415108 14.871934101303
0.000000000000"

$ns_ at 137.045635745269 "$node (26) setdest 424.341727458658 162.805337543485
4.003589759755"

$ns_at 138.068981284907 "$node_(30) setdest 166.635152921107 406.997291174586
1.383009244144"

$ns_ at 140.236963625349 "$node (19) setdest 442.295437794517 288.540671466957
0.000000000000"

$ns_ at 141.571009319689 "$node (33) setdest 210.487221083916 315.482394099314
0.000000000000"

$ns_ at 142.236963625349 "$node (19) setdest 128.677402335429 132.470521389942
4.540623927361"

$ns_ at 143.571009319689 "$node (33) setdest 88.518459329344 147.807375002637
1.704656370117"

$ns_ at 144.440855153581 "$node (24) setdest 225.551561316178 453.851133561935
0.000000000000"

$ns_ at 145.101503610352 "$node (26) setdest 424.341727458658 162.805337543485
0.000000000000"

$ns_ at 145.320750790920 "$node (48) setdest 76.254629497640 278.960830188322

0.000000000000"
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$ns_ at 145.943717372580 "$node_(36) setdest 431.848418974427 359.847344189940
0.000000000000"

$ns_at 146.201371103337 "$god _ set-dist 26 40 2"

$ns_ at 146.440855153581 "$node_(24) setdest 341.802758070401 255.608093381506
8.252109757261"

$ns_ at 146.578279628590 "$god set-dist 1 37 1"

$ns_ at 147.101503610352 "$node_(26) setdest 466.161961891150 126.533031887112
1.200817250127"

$ns_ at 147.320750790920 "$node_(48) setdest 472.992364871877 166.118189588325
5.670602916387"

$ns_ at 147.479173945914 "$node_(37) setdest 279.234069767568 196.985982817850
0.000000000000"

$ns_ at 147.943717372580 "$node_(36) setdest 317.215407262744 147.391102662624
5.044733581670"

$ns_ at 149.479173945914 "$node_(37) setdest 180.703284006166 194.109306292314
8.291195422311"

$ns_at 149.789426371579 "$god _ set-dist 24 40 1"

$ns_at 149.937191205310 "$god set-dist 2 31 2"

#

# Destination Unreachables: 0

#

# Route Changes: 2255

#

# Link Changes: 1894

i

# Node | Route Changes | Link Changes

# 0 64 | 58
# 1] 97 | 59
4 2| 110 | 104
# 3| 85 | 83
4 4] 77| 76
# 5] 75 | 71
# 6] 111 93
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7]
8|
2
10 |
11 |
12|
13|
14|
15 |
16 |
17 |
18 |
19|
20|
21|
22|
23 |
24 |
25|
26 |
9 |
28 |
29|
30
31|
32|
33|
34|
35|
36|
37|
38|
39|

97|
57|
64 |
113
122 |
95 |
56|
102 |
96 |
131 |
111
54|
85 |
101 |
80 |
148 |
91 |
104 |
103 |
101 |
80 |
61 |
129 |
114 |
108 |
80 |
77|
78 |
51|
81|
73 |
166 |
70|

100
85
91
54
55
95
74
104
64
68
71
51
77
65
150
60
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# 40| 73 70
# 41| 45 | 45
# 42| 73| 63
# 43| 65 | 50
# 44| 77| 75
# 45| 120 | 86
# 46| 92| il
# 47| 99 | 87
# 48| 78 | 54
# 49 | 90| 73
#

® mslyau Cbrgen

'
@

e

£

=1

U

ns cbrgen.tcl [-type cbrjtcp] [-nn nodes] [-seed seed] [me macconection] [-rate rate]

> outputfile.tcl

Tay

1 b
type  BUAVDINITAOES @130 19 IANWUY tep 1A cbr
an $wouved Tnuanldlunsdians
Yo [} ] =] A 1
seed  1FfmmnmssrNwdazuiamna lumsiyeuneuuy cbr
me  UIUAAUNUIGIYA

rate  OASIMIAITOYA

A10619M3 15U cbrgen 1Tudad]

ns cbrgen.tcl —type —nn50 —seed 1 —mc 10 —rate 1 > testcbr.tcl

] Y
=)

& o ' v  Jdan Y [
FIADUNNNDIONWD ]lﬂflﬂﬂll’i!.‘ﬂuﬂdﬂ

{ ' o o . A:’; ' ) é
i ilsunsuiigrssmuansimesmsaunmnsenin Tnuaiiogluniode Faoedl

testcbr.tcl

#

# nodes: 50, max conn: 10, send rate: 1, seed: 1

#
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#

# 1 connecting to 2 at time 2.5568388786897245
#

set udp_(0) [new Agent/UDP]

$ns_ attach-agent $node_(1) $udp (0)

set null_(0) [new Agent/Null]

$ns_ attach-agent $node (2) $null (0)

set cbr_(0) [new Application/Traffic/CBR]
$cbr_(0) set packetSize 512

$cbr_(0) set interval 1

$cbr_(0) set random_ 1

$cbr_(0) set maxpkts 10000

$cbr_(0) attach-agent $udp (0)

$ns_ connect $udp_(0) $null (0)

$ns_ at 2.5568388786897245 "$cbr (0) start”
#

# 4 connecting to 5 at time 56.333118917575632
#

set udp_(1) [new Agent/UDP]

$ns_ attach-agent $node (4) $Sudp (1)

set null_(1) [new Agent/Null]

$ns_ attach-agent $node (5) $null (1)

set cbr_(1) [new Application/Traffic/CBR]
$obr_(1) set packetSize 512

$cbr_(1) set interval 1

$cbr (1) set random_ 1

$cbr_(1) set maxpkts_ 10000

$cbr (1) attach-agent $udp (1)

$ns_ connect $udp (1) $null (1)

$ns_at 56.333118917575632 "$cbr (1) start"
#
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a o o s A
nanINMshiaeamsiauee lanadwiesnuudumsa g (Trace File) Geazify

3

U

¥
ueneennniulasigluuuveaunsy Idnuniseddelai

m31an 0.1 gluuuveansa dvoaianaiia 1 lundedis 1 2ae

v o ] £ = g d 4
VBYaTEHINMTIADINIIIIUAs 11 mmagaﬂmqTﬂiTmﬂﬁ)aﬂmmammuﬂﬁzmwmgﬂ

= rd @ 1 a g 9 A g
BLIUN 2l “Buﬂﬂlﬂlluﬁ ‘U’EJHG‘VILFHJ
%.9f %d (%6.2f %6.21) %3s %ds %d Y%s %d [%x Y%x Yox %x]
%.9f %d_%35%4s%d%s%d [Yox %x %x %x]
double Time
int Node ID
double X Coordinate
double Y Coordinate
r:Send :
string Trace Name
Wireless r:Receive
string Reason
Event d:Drop
int Event Identifier
f:Forward
string Packet Type
int Packet Size
hexadecimal Time to Send Data
hexadecimal Destination MAC Address
hexadecimal Source Mac Address
Type (ARP, IP)

hexadecimal
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q' o [~ 1
MM 0.2 uansgiiveamsy Mdvewininadeyaudaziawed

Baun siiadoya foyaiiiy
----- [%s %d %d %d %d]
string Request or Reply
ARP Trace int Source MAC Address
int Source Address
int Destination MAC Address
int Destination Address
------- [%d:%d %d:%d %d %d]
int Source IP Address
int Source Port Number
IP Trace int Destination IP Address
int Destination Port Number
int TTL Value
int Next Hop Address , If Any
[%d %d]%d%d
int Sequence Number
TCP Trace int Acknowledgement Number
int Number of Times Packet Was Forwarded
int Optimal Number Of Forwards
[%d]%d%d
int Sequence Number
CBR Trace
int Number of Times Packet Was Forwarded
int Optimal Number Of Forwards
[Y6c %c %c 0x%04x]
char Acknowledgment Flag
IMEP Trace char Hello Flag
char Object Flag
hexadecimal Lenght
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< d A
MmN 0.3 uangtuuumsalumsweufiuazimdsnuves Tnualdae

a o @ T a oy 3/ = g
BDIUN el ‘l)'uﬂ"llﬂll”ﬁ ‘U'E]Qﬁ‘mﬂ‘ﬂ
%.5f %d (%.2f, %.2f, %.2f), (%.2f, %.2f1), %.2f
double Time
int Address
double X Coordinate
Mobile Node
M double Y Coordinate
Movement
double Z Coordinate
double Destination X Coordinate
double Destination Y Coordinate
double Movement Speed
-t %f —n%d —e %f
Mobile Node double Time
N
Energy int Address
double Energy

t4
s

Qs T o o = =1
grotraunsy 1Wan laanmssraesluand el

tracefile —‘

r 8.896141830 _89_ RTR - 0 AODV 48 [0 ffffffff 17 800] [energy 136.104283] ------
[23:255 -1:255 30 0] [0x2 1 1 [24 0] [23 4]] (REQUEST)
r 8.896141864 _69_ RTR --- 0 AODV 48 [0 ffffffff 17 800] [energy 136.104283] -------
[23:255 -1:255 30 0] [0x2 1 1[24 0] [23 4]] (REQUEST)
r 8.896141894 _47_RTR -- 0 AODV 48 [0 ffffffff 17 800] [energy 136.104283] ---—--
[23:255 -1:255 30 0] [0x2 1 1 [24 0] [23 4]] (REQUEST)

D 40.324386198 28 RTR NRTE 40 cbr 532 [0 0 0 0] [energy 104.749189] ------- [28:1 29:1
300][6]02
D 40.324386198 28 RTR NRTE 45 cbr 532 [0 0 0 0] [energy 104.749189] ------- [28:1 29:1
300][7]102
D 40.324386198 28 RTR NRTE 46 cbr 532 [0 0 0 0] [energy 104.749189] ------- [28:1 29:1
300]([8]02

s 124.737067862 _30_ AGT --- 931 cbr 512 [0 0 0 0] [energy 20.347418] ------- [30:1 31:0 32
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0][59]103

§ 124.739450131 28 AGT ---932¢cbr512[000 0] [energy 20.259803] ------- [28:1 28:1 32
0] [103]01

§ 124.806955087 _12_ AGT --- 933 ¢br 512 [0 0 0 0] [energy 20.239102] ------- [12:0113:0 32
0][76]101

s 124.810252628 28 AGT --- 934 cbr 512 [0 0 0 0] [energy 20.189815] ------- [28:230:0 32
0][19]01

r86.370060773 _7_ AGT --- 658 cbr 532 [13a 7 2 800] [energy 58.629802] ------- [6:17:027
71[33]14 4

r86.393997734 13 AGT --- 659 cbr 532 [13a d 4 800] [energy 58.605865] ------- [13:213:0

26 131[37]5 3
r86.472541394 _10_ AGT --- 660 cbr 532 [13a a 2d 800] [energy 58.527322] - [9:2 10:0
26101 [9] 5 4

r86.575118039 9 AGT -- 661 cbr 532 [13a 9 25 800] [energy 58.424745] ~----- [7:29:0 27
91[79] 4 4
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Abstraci— Communication in Ad Hoe wireless network may
generally be uncertain beeause the established route could be
broken anytime. The major cause of link failures in Ad hoc
wireless network is the dynamic movement of the mobile nodes
themselves and the other might be battery running out.
AODV-2T |9] is an improved AODV designed to compromise
this problems by applying a couservative and circumspect
concept. By investigating received RF signal and the battery
power, AODV-2T could overcome the problem by preparing a
backup route just-in-time before link breaking. This makes it

is able to switch packet transmission to the backup route

without any delay with a bit of additive overhead,

Although AODV-2T performs rather well compared to the
early proposed protocols [4, [1, 12, 14, 19] in term of averhead
and aumber of route break but AODV-2T is not capable to
construct a multi-hop backup route. On the assumption that
Multi-hop backup route establishment might be more flexible
and gives more chance of suecess in Ad hoe route maintenance,
so we have extended YODV-2T to support multi-hop backup
route. The improved protocol called Multishop AODV-2T wis
implemented into o« NS-2 model. We simulated Multi-hop
AODV-2T  fancuon and compired its route  maintenance
mecuumism s perlormance with AODV and AODV-2T.  The
results have shown that Multi-hop AODY can reduce number
of route break and packet loss obviously.

Keywords~ Ad hoe routing, AODV, lacal repair, Multi-hop,
backup route,

I [NIRODUCTION

I'he mam Leatwie of the mobile'nodes is its casingss (o be
used by human orother deviees-anywhere including'.on
vehicles, That means she imobile nodes could be moved
slowly or quickly depended on what and how they are
handled. The uncertam location of the mobile node effects to
both of the wireless network topology and the routing
mechanism design. Due to this problem, many Ad hoc
routing protocols 1, 2, 3, 5, 6, 13, 16, 18, 20 was developed
to construct an Ad hoc route for a pair of mobile nodes:
Some of these protocols prepare Ad hoc routes before hand
and called as “proactive” [1, 3, 5] while the others construct
routes “on demand” [2, 6, 13, 16, 18]. The proactive type
overwhelms mobile nede compared to the on demand type.

978-0-7695-1619-4/09/525.00 ©2009 (EEE
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And this makes on demand type plays important role in Ad
hoc nerworking.

AQDV-2T [9] s ane of the recently propesed protocols
which have improved AODV (Ad hoc On-Demand Distance
Vector) which is one of the most popular Ad hoc wireless
routing protocol. AODV-2T provides roule maintenance
strategy on when and how to find a backup route. The
concept of  AODV-2T is to investigate neighbors'
transmission signal power and its own node’s battery power
regularly. In case that the investigating factor is dropping
down to the first level of the specified threshold value,
AODV-2T will begin to seek and establish a backup route
for the affected conmmunication. After the backup route was
constructed successfully AODV-2T will decide to use the
backup route at once just before the existing route could be
broken. And this route switching is triggered when the
second level threshold is met.

Applying 2 level thresholds concept with subroute
recovery, AODV-2T showed its performance on reducing
the braken route and this also improves the throughput of the
Ad hoc network ecither. Whereas AODV-2T works m
circumspect and  conservative fashion, the overhead of
recovering broken routes is considered under control.

Anyway, AODV-2T is not capable to recover a backup
route that may need a Multi-hop subroute to replace of the
failed link. Thus, if we improve backup route establishing
function of AODV-2T to support Multi-hop backup route,
the improved protocol should enhance the Ac hoc
networking performance both in term of number of rout
break decrement which in turn increases the network’s
throughput.

In" this “paper, we propose our idea to extend the
mechamsm of AODV-27T to support Multi-hop backup route
The proposed mechanism  performance is shown in the
simulation results. And we organize this paper’s content by
providing the background of Ad hoc wireless network and
Ad hoc route maintenance in section 2. We illustrate our
proposed idea of Multi-hop AODV-2T in section 3. The
simulation scenario and the results are shown in section 4
finally with the conclusion in section 5.

II.  ADHOC WIRELESS NETWORK

Routing protocols designed for Ad hoc wireless network
could be classified into 2 groups: proactive type and reactive

IEES
| computer
society



type (on-demand). Proactive protocol such as DSDV. WRpP
discovers and prepares ready-for-use route for every current
active mobile nude. In contrast, reactive protocol such as
DSR. AQDV seeks a best route and establishes the roure Just
only when it s requested for

AS A TSI prodcive reuting makes an Ad hoe network
much fast and much stahle compared to reactive protocol
However, the most disadvantage of proactive protacol is to
generate a lot of overhead and to burden every mobile node
for routing function. The problem consumes much of mobile
node’s resources and this is suffering and unacceptable for
end users. That is the reason why reactive protocol Iype is
more preferuble ta be used in Ad hoe network.

i

id e Roae Maittencinee

It s o link  break during data
transmission n wircless network. Fhus, route
maintenance 15 considuied as an importance function of Ad
hoc routing protocu) and many research works “have
proposed for this issue. [2. 4.9, 11,12, 14, 15,16, 17, 18,
19] We consider algorithms [9, 19] those seem appropriated
to the AODV network problem. As to give a briefon the
concepts, we illustrale the procedure of route maintenance in
AODV and AODV-2T in the following subsection,

1) AODV

Local repair is the mechanism of AODV to fix the Ad
hoc route break problem. Local repair performs different
action depended on the location of link break reference to the
communication node. The mechanism could be deseribed as
the following.

Near to the destination ~ In this case, triggered node
broadcast RREQ) downstreamn to the destination node. If
RREQ could reach to the destination, the destination will
response (0 this event by send back a RREP-as same as in
foute setup process. During. the! [ocal| repair! process. the
ggered node hasan sutfer all the packets-of the affected
connections bnvednutel aficr the triggered node receives
the corresponding CRRLEP, fhe damaged route ‘will be
reconstructed and the data rransmission “will be resumed.
However, in case that the riggered node does not receive
RREP within a timeoat period, the local pair process. is fail,
And the node will response by sending a Route Error Packet
(RERR) contained with the unreachable destination address
back to notift the Suurce node. As a consequence, the source
fode broadeasts @ RRE OO recover 4 new rotite.

possible lavy

A

Near 1o the souvee o [F #iC wiceered nods. 18 close iv
the source node thehnnde sends) o RERR™that eontdins
2ddress of the unrea bl destnation. to the souree node:
Ard the source node will du the same process as same s in
the case of unsuccessiy] local tepairing.

2 AODV-2T

AODV-2T has improved route maintenance in Ad hoc
twork with “Just in tme backup route” concepi. Jhe
srategy i to construcr a backup route at a proper. tinie.
AODV-2T utilizes 2 threshold values of each 2 facrgre:'
‘eceived signal power and node's battery power. The first
evel of threshold is set o an appropriate value that could be

used to trigger the corresponding node 10 recovery a backup
route at the right time. The second level of threshold is set 1o
the critical level of the mentioned factors as to decide when
AODV-2T should switch all alfected communication flows
to the backup route. The gap between 2 level thresholds i
importance and could effect o the performance of the
protocol. thus 1t must be carefully calculated. In addition,
AQDV-2T finds a backup route by recovering a partial route
between the triggered node and the closest downstream node
of the effected route. In contrast 10 AODV local repair
AODV-2T does not need the source node or the destination
node to be involved in every case. The source node or
destination node may be involved Just only the case they
1-2 hops far from the triggered node

By applyingahe explained idea. AODV-2T constructs 4
partial route as.a backup route at once it senses a risk of linl:
break, The strategy gives a fastresponse 1o link break event
while, reduces unnecessary workload for mobile node as
well

are

[ MULTI-HOP AODV-2T

The “objective_of -Multi-hop AQDV-2T 15 to enhance
AODV-2T performance by extending its ability of creating a
backup route to-support Multi-hop partial route recovery
The approach is based on local repair mechanism of AODY-
2T that has improved route-maintenance in Ad hoc network
by preparing backup route in a proper time. The mechanism
works quite well in decreasing number of route breaks and
then gains more network throughput. Thus, we have applied
the same local répair mechanism with some modification by
adjusting  AODV-2T's recv_srq  (Receiving ~ Subroute
Request) process, The improved procedure eould be
described as the following.

ratl. i
V

Lﬂ.‘;mnd Nnh-fy
e

Figure I Multi-hop AODY 2T sends @ notily m case received stnal 1s

Wk

Step_| At the time a mobile node detects an opportunity
of a link break where the received signal is dropping to the
first_level ol the defined™ thresholds (or is ehergs 1s
dectezsing to-the firsilevel threshold of batery pewer) The
node nmediately sends a Nolify-packet to. the upstream
neighbor node of the.aflected route. A Notify packet is sent
lor every. affecied existing route Eacl Nuotify  packet
contains the most essential information to construct a backup
route that is addresses of sotirce nade and destination node of
the affected route,
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Figure 2 Triggered node 12) sends SUB_RREQ and each subsequence
nodes (6). (7) checks its forwarding tble, decreases TTL and forward
SUB_RREQ i1 115 does not have an available route 10 destination

Step 2 Atter node s 21 is triggered by a Nouty packet then
broadeast ~UB RREQ (Subroute Reyguest) packel to all

o neighbers es desenibed in Fige 20 The SUB_RREQ
rructure ocompesad of SUB.RREQ sending nodesaddress,
the source adds mnd the  destination address oF the

damaged route, sequence number of SUB-RREQ and TTI
(Time To Live).
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®
Figure 3 RREP 15 sent back to the tnggeced node (2) as to contirm the

backup route.

Step 3 Anynode which receives the SUB_RREQ packet.
lookups its own forwarding table whether if the forwarding
table contains the routing information for the specified
destination address or net: i ease that its routing entries has
an avallable waute 1o the dedtmations itresponses back to the
previows podeah SEH RREP-(Subroute Reply ) packet us
 Frg s 2 0 e W node decreases T afid contnués 1o
broadeast he rgoencd SERRREQ packet il the value vl
decreased 1 T1 field 15 not equal to zero. (Fig, 2)

Failure case-tiz4-3 show the failure case ‘of backup
route discovering process, After trigger node (2) delivered
SUB_RREQ and no RREP is found within the defined
timeout. the triggered node (2) sends a RERR to the source
node S

Pos P

Figured  SI/B_RRE(Q can not reachactivenade (31, (3) or ()

3

ey

Triggered node tell source node to establish a new route by
sending a RERR

Figure 5

IV SIMULATION RESULTS

In order (o nvesngate the performance of Multi-hop
AQDRV-2T, we simulate the protocol and compare the resyls
with.the original. AODV and AODV-2T  All simulano,
scenarios weressel as being show in table 1. And the resulys
are measured in termeof number of route break. network
throughput and number of control packet.

Te simulation results could show that Multi-hop AODV-
27T gain more performance when compared to AODV ang
AODV-2T. All figures’ Y axis represents speed of the
mobile nodes" movement. Fig. 7 shows that, the movement
speed effects directly to the frequency of route break. As a
consequence, number of route break could increase number
of packet lost and then reduce the network throughput.

All the results confirm Multi-hop AODV-2T" concept.
Multi-hop AODV reduces number of route break and gain
more Ad hoc network performance. Especially for high
speed movement scenario, the result of Multi-hop AODV-2T
1s much distinguishable to AODV and AODV-2T.

TABLE | SIMULATION PARAME TERS
Numnber of Node 1 100
Topology size im_ % m ) 1 S00x300
Velacily (nvs) 20
Number of Conneetion 20
Tratfie Type CRR ]
Simulation Time 150 5 |
Furst Threshold ol Radio 8.0c- 10w
2" Threshold of Radio 4 {le-10w
Furst Threshold of_batiery 30)
(2™ Threshold of battery 10J |

A—

TArBUGnPUTLL)
\\\tﬁ_a 3
— - s .
.n——_\\.

D G
3 3 o ] H H
Frgure & Ac hoe Network Throughput
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