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ABSTRACT

In MANET, frequent route breaks lead to repeated route discovery process and this increases control packet
overhead and packet drop. AODV-I improves performance of AODV by using the event driven approach which
removes periodic Hello message. Unlike the Hello message, Interrupt message which is sent for each event can
detect and predict the link failure because it allows node to know the status of the neighbor node. From this
characteristics of Interrupt message, performance of AODV-I can be further improved by adding a processing
procedures for each type of Interrupt message and it is also possible to improve AODV-I by adding the Backup
path scheme because it originally has problems due to a single path of AODV. In this paper, we propose
AODV-IB that combines improved Backup path scheme and Interrupt message approach of AODV-I in order to
reduce transmission delay and the number of route discoveries. AODV-IB improves AODV-I by adding proper
processing procedures for the link failure prediction and detection for each Interrupt message. We also implement
improved Backup path strategy in AODV-IB by minimizing delay without additional Control packet. Simulation
results, using the simulator QualNet 5.0, indicate that proposed AODV-IB performs better than AODV-I.
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PDR(Packet Delivery Ratio) - 24Mbps
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Fig. 12. Control Packet Overhead - IEEE 802.11b(2Mbps)

1323

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’15-07 Vol.40 No.07

Control Packet Overhead - 11Mbps

12,000

10,000 A

4,000 T A //
- N N

10m/s|20m/s 10m/s o 10

20m/s 10m/s 20m/s.

interval=1(s) i interval=1(s) | i interval=1(s) |i interval=1(s) i
#mobile=10% #Mobile =40% #Mobile =10% #Mobile =40%

~~AODV-1 -=-AODV-IB

a3 13. Aol 7 2= - IEEE 802.11b(11Mbps)
Fig. 13. Control Packet Overhead - IEEE 802.11b(11Mbps)

Control Packet Overhead - 24Mbps

12,000
10,000 N

8,000 \
I\
4,000 =\ ,
2,000 \\\

Ny

10m/s|20m/s| 10m/s| 20m/s{10m/s| 20mys 10m/

20m/s 10m/s 20m/s.

interval=1(s) i i 1=1(3) i interval=1(s) i interval=1(s) i

#mobile=10% #Mobile =40% #Mobile =10% #Mobile =40%

Pause=30 (s) Pause=100 (s)
~+~AODV-1 -=-AODV-IB

a2l 14. Aol A7 2HF= - [EEE 802.11g(24Mbps)
Fig. 14. Control Packet Overhead - IEEE 802.11g(24Mbps)

I3 149] tYZo] 24Mbpse! 3% AODV-IB2
CPO7} I 11%%3k4=Elom, FHA4 3%4
25%7HA  =olE Wsloma, tldEo| 2Mbps,
11Mbps 2|3 24Mbps] CPOS] 13 12~145 &
3] Pause time¥} |5 k==2] B]E, WA F7], )
450] Wizl ulg} 2 7kl AODV-IB2] AJ¢]
A7 e =7} Adefd+ AODV-1 B} UHA {4
};]t 7/4\3 ;d-o]z‘ﬂ— 2= o]r/}
AloJ#jZ] 21| F| == Pause timeo| 303%0]3, ©]%
o] ulgo] 40%°]m, ¥IAIA] F7|7F 122 -
7 =8 S veh oz ¥PH Pause time®] 1003%0]
37, o]F =2 vlge] 10%e]H, WA F717F 3%
ol A 7P 2 s e o] 7 7k 3k
z2to|7F Y5 AA ALE Ake] ©@9)71 714 AODV-19}h
AODV-IB7} A Ho|z|uk A 7lel|A], A=
AODV-IBE] Alo]=z] enls|=r} o] Ul 64 =)
th= & o] 3 Wl gtele, a2 AR 2
ol A= ket B2 whd Al 1$3= RERR

T&

1324

A1) SpellA = A|3re= AODV-IB7} 2MbpsellA]
= Hid 60%, 11MbpsollAe= A 63% 12|
24MbpsellA= B 62% ©] A A=, A= A
gl B s 2ol 718 FgelalgleS el

w3k v As EACAAE 18 139 g Fo]
[1Mbpsal  Aeisfzl  eWs=cm= Adsfed
AODV-I%} A|Q}s= AODV-IB2] Alolsj7] $mis|=
7t o 2 AolE Holw 77hee] I

4.3.4 =& ofiX2KResidual Battery Capacity)

A& o)A 164 tHdE 2Mbpse} 11Mbps2] %t

F olluix)ake 2zt 39 15, 2% 163 2L xhgaﬂ
o) 29041 B4 24Mbpse] AHE il 1
173} Zel,

A% el JFS T 2 2o o
9%, PDR, Ao} 7 oufsls, =ehe Fo| ¢lek
AODV-1¢} 8|3l AODV-IB:= A& WS o5
i whA] A wlg] ARE olgslo] whE A= BTE
Aoz AR 9y i YA Aok weby

A2 A H]J],?’ SoEw A2 oA /\] H]—Ag?g].,__ JJd

7l AR Zo] FZl AAAES 937 oA AnE
24§ 93, ARE ARNEhE 3l Y 5 3
of, 72 whd 2 =S $]s A== RERR,

RREQ 2|3 RREP #zlo] %2 9|3 °1IL1P<1
Hekst 4= g)7] wlH-oll AODV-IB2| A& elui=]2ke
o] SoAA =, o] AR I3 15, 23 16 ZE|x
I3 17 E3l AODV-I Xt} AODV-IBE] %= ¢y
AgFo] BT =A| Ve ZeRE 1% 4 girk
Z, AODV-12} AODV-IB2| %= ofLfz] 32 }A]|
3] AR, A 13 159 e Zo] 2Mbpse! 73-F-
AODV-I¢|| H|3] AODV-IB2] A& ofu=|gko|

Residual battery capacity - 2Mbps

80296.9
80296.8

80296.7 r/.—‘ l N —/.-—.
80296.6 M

80296.5 \

80206.4 —a

80296.3 \J v

80296.2

802961

80296

80295.9

'5|10m/s|20m/s| 10m/s|20m/s| 10m/s 20m/s 10m/s| 20m/s{10m/s|20m/s 10m/s 20m/s|

interval=1(s) i

#Mobile =10%

Pause=30 (s) Pause:
=+=AODV-l1 -=-AODV-IB

32l 15. ZF= oluix|3F - IEEE 802.11b(2Mbps)
Fig. 15. Residual Battery Capacity - IEEE 802.11b(2Mbps)

www.dbpia.co.kr



=% | MANET3}H73 9| 4] Interrupt Message} Backup path 7]l 7]4FsF AODVE] 457041

Residual Battery Capacity - 11Mbps
80296.9

802968 -+ gl g —
M\l/- g

802967

80296.6

802965

802964

802963

802962

80296.1

80296

80295.9

20m/s 10m/s 20m/s,

10m/s 20m/s 10m/s 20m/s{10m/s 20m/s 10m/s

interval=1(s) it interval=1(s) | i interval=1(s) i

#mobile=10% #Mobile =40% #Mobile =10% #Mobile =40%

Pause=30 (s) Pause=100 ()
~+~AODV-1 -=-AODV-IB

32l 16. 7= U3 - TEEE 802.11b(11Mbps)
Fig. 16. Residual Battery Capacity-IEEE 802.11b(11Mbps)

Residual Battery Capacity - 24Mbps

80296.9

802968 S = N
80296.7 ‘_.__4_,_._1 *\./.-

80296.6

802965

80296.4

802963

802962

80296.1

80296

80295.9 -

10m/s 20m/s 10m/s|20m/s| 10m/s|20m/s| 10 20m/s|10m/s, 20m/s 10m/s 20m/s

interval=1(s) i interval=1(s) | i interval=1(s) | i interval=1(s) i

#mobile=10% #Mobile =40% #Mobile =10% #Mobile =40%

Pause=30 (s) Pause=100 ()
~-~AODV-1 -=-AODV-IB

a2 17.%3k& elluR|2k - IEEE 802.11g(24Mbps)
Fig. 17. Residual Battery Capacity-IEEE 802.11g(24Mbps)

0.135(mAhr) 3EE A3E Heow, Hix
0.06(mAhr)ell4] | 021(mAhr)2] 553 24
ot =3k a9 169 tYEo] 11Mbpsdl ¢
AODV-IB2| #& oflUiz|gke] ¢ 0.059(mAhr) 3F
A H9a, ASES 24 0.03(mAhr)els] FHd
0.08(mAhr)7HA & Yl

virebo g 78 172] tedZo] 24Mbpsd]l 7S
AODV-IBE| ZkE dlufx]2ke] Hf 0.086(mAhr) =
gkon, 24~ 0.02(mAhr)ollA] ] 0.16(mAhr)2] *
o]5 Moy tielZEo] 2Mbps, 11Mbps 12|32
24Mbpsl 7$- 25 AlEHC|A ejue] 5] w3}
o] w2 7z} 74 AODV-IBY] A oufx| o]
AODV-I ®r} &4 fA5 = 218 galsiglen, of
<] ZE oA VESE s o] )
o] VESA Ho] TS 7 s 5 olrk

o] A3t 7 A7e] oJel= AdddT AODV-I
ol Aket AEIFHE WAA] HAlS 7HEe 2 o]

-

223} 24 QAL PAshed MEA e, 29l

i)

HE wAR]9] Fiell et ®=2 ©de] oS g '
o mg 2] dag F7isle] JHA’E AODV-IBE
AR Aelel. &, Eed v, 741 34 54§
O R QI of|S BrFsd Ao} ke o), 5T
wfER] 2 Q1gF ol 7t Al B IS oS
T WA, AR i) AR 7HE o] 8]t mkE
732 BR Szl AdES o), AR v 2 7
Aol s Elown A At Alo]
SeHFEE HAislsle] A5S /Al Alelck

&=k AODV-BR3} o]5 7HAlsted = Aaid7534
=] AODV-IBollA= o] thA] A= Hlo]E-5 A
AslA] ek3 7% 7= Hlo] o] <BackupList>Z=
ak F7tsled, ARl Wig] AR ARE QA HrES
o] LHFH o= Aslar, 42 whd A 3744
ol AlefshZl glo] EApH e Q&g Wi =R wh
2A AR 55 FA F wE sk Aas
7FA ket

[e)
=
=

v.2d B
MANET 3ol 2}48 T2 eFL oo o]F
Ao Qlgk A4l S|4k wske} wiele] Abe) 22|
A BAe] B4 2o g I3l izl 83 el o
3| wIAdska A di-galof gt ARk H5A
ol AODV 298 T2 EFL the] 72} F7]%9l
Hello "IA1A] 2 ql&f w13k 2)= wdel] ohsl] &84
o2 e 5 glol sHAle] Heslkeh  F|AQl
Hello WAAE JEHE WA o2 tfA|ste] Aes
7HAEE AT AODV-1614 A28l Qe H E WA
2|52 Hello #WAA¢} 2] 1 E5Fo wa} o] &=
=o el E o 5 glel, H3 S I Wk of
et 5% 3 5 Q)] wiitel] 7t wlAIR] Fell v}
2} A2l 2k F7sle] 45-S oS RAAE S 9l
t}. =3 AODV-IE ©el H2E Atz 2=
AR BIEE ol FAHS o318 AL glod
g3 s Ere] 384 AR BE AlTshe 9
 AZ 7S FRE A K= 7Fssich
ofe] X odFolA  Agksl= AODV-IBelA =
AODV-19] JIEJRHE wAXHA1E 7]ake s A9l
A HskE wieddt o] 553} 24 A4 ARE f
25k, dlolE] g Al PAEl QBRI E wlAR]e] &
Froll wet =2 o] dSE A &xE A9 714
= ulg] AEuAlS sl 1] Alelsizl o
o] whZ A AR H-5 o RN AR A 1

1325

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’15-07 Vol.40 No.07

Pl g /NAdskdck
AODV-IB9] A5 #4-2 QualNet 5.03 o83}
3, Ad) AFelA] Ak AlEdelA debEeE
ARz, o5 rMtoz 33l A3 AuE 471
/KO

o} A S Has
i

SodERe slEem pesjadr ¥
AODV-IBS| 570 Asgo] 7} selslel5e] wslol
ek S G Sl B A

S 75}l w3 AODV-IB
2] Xﬂ‘ﬂ HZ W | == AODV-19} vlals] o
= A Fller, o] R s =2 AE ofufH]
e Bilowy 47| A ERS F3F 4 A2
= 7]9ke 2 AODV-IB7} AODV-15t} b o2
s Bk

o= Al8)ed T AODV-IolA] AgkgE SlEjRE
AR BRALE 7|uke R o] B2 Efé AAE &

131z, 415 IEHE wAX] ] Frel] ulet e
Aakg F7I8l] ANAFgeEH Ha S o953HA
v &8 A9 WA W] AR 7 o]8sh wikE
AR BEE AR e He s 7-0:] A4 2 oAz}

>~1
J

Aol SAF ewE=s  Hislslrh il
AODV-BRE 7ule @ 3= AgaT7s5y =2
AODV-IBoA= 7|&2] A Z Ho]|Eof ulg] AR A

HE 7 ereg olgs) LHPA o Asta,
AR W A Ao A5 MY meg o] 83|
Z71 AR glo] AR BPE FAT 4 9l
z 7H/H—3],o:h;].

G5 U WA e A e
gt 3H7<lli] AODVE] T2 TAHES a7}
g AT 9l 7S ShAg} FAlo) )%
beaconS ARgEH= 277 |uk HEAlS] T} 2l-9-E)
REZE g Age] 7Fsd Aelrh

>4
O

L
—a

b4

—

3
H

A

=

) r.?ﬂ mﬁ

[e)

ml
|

e

References

[11 J. H. Seo, K. H. Kim, and H. G. Seo, “An
efficient route maintenance scheme utilizing
hello messages for AODV - based ad hoc
networks,” J. KISS, vol. 31, no. 3, pp. 280-
288, Jun. 2004.

[21 H. G. Seo, K. H. Kim, and J. H. Seo,
“AFLRS : An AODV - based fast local repair
scheme in ad hoc networks,” J. KISS, vol. 31,
no. 1, pp. 81-90, Feb. 2004.

[31 Y. Lee and J. Kim, “Performance comparison
between routing protocols based on the

1326

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

correlation analysis of performance metrics for
AODV routing protocol,” J. KITS, vol. 12, no.
4, pp. 349-367, Dec. 2013.

Y. Lee and J. Kim, “Performance enhancement
of AODV routing protocol Using interrupt
message in MANET,” J. KICS, vol. 38, no.
10, pp. 785-800, Oct. 2013.

S.-J. Lee and M. Gerla, “AODV-BR: Backup
routing in ad hoc networks,” Wirel. Commun.
and Netw. Conf.(WCNC), vol. 3, pp. 1311-
1316, Chicago, USA, Sept. 2000.

W. K. Lai, S.-Y. Hsiao, and Y.-C. Lin,
“Adaptive  backup ad-hoc
networks,” Comput. Commun., vol. 30, no. 2,
pp. 453-464, Jan. 2007.

J. Liu and F. Li, “An improvement of AODV
protocol based on reliable delivery in mobile
ad hoc networks,” in Proc. 5th Int. Conf. Inf.
Assurance and Security (ISA °09), vol. 1, pp.
507-510, Xian, China, Aug. 2009.

S. Wang, Q. Li, Y. Jiang, and H. Xiong,
“Stable on-demand multipath routing for
mobile ad hoc networks,” Asia-Pacific Conf.
Computational Intell. and Ind. Appl.(PACIIA
2009), vol. 2, pp. 318-321, Wuhan, China,
Nov. 20009.

L. Yujun and H. Lincheng, “The research on
an AODV-BRL to increase reliability and
reduce routing overhead in MANET,” Int.
and Syst. Modeling
12, pp. 526-530, Taiyuan,

routing  for

Conf. Comput. Appl.
(ICCASM), vol.

China, Oct. 2010.
J. Jeon, K. Lee, and C. Kim, “Fast route
recovery scheme for mobile ad hoc networks,”
Int. Conf. Inf. Netw. (ICOIN), pp. 419- 423,
Barcelona, Spain, Jan. 2011.

M. H. Cheng, R. J. Deng, W. S. Hwang, and
Y. J. Wu, “An AODV-based backup routing
mechanism for time-critical in wireless mesh
networks,” 10th Int. Conf. Intell. Inf. Hiding
and Multimedia Signal Process. (IIH-MSP),
pp. 546-549, Kitakyushu, Japan, Aug. 2014.

M. Rao and N. Singh, “Quality of service
enhancement in MANETs with an efficient
IEEE Int. Advance

routing  algorithm,”

www.dbpia.co.kr



=% | MANETEH ol 4] Interrupt Message®} Backup path 7|®%jell 7193+ AODVe] 45704
D g p P

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Comput. Conf. (IACC), pp. 381-384, Gurgaon,
India, Feb. 2014.

Y.-C. Lin and C.-W. Ke, “Adaptive route
selection in mobile ad hoc networks,” 4th Int.
Conf. Commun. and Netw. in China, 2009.
(ChinaCOM 2009), pp. 1-5, Xian, China, Aug.
2009.

T.-C. Huang, S.-Y. Huang, and L. Tang,
“AODV-based backup routing scheme in
mobile ad hoc networks,” Int. Conf. Commun.
and Mob. Comput. (CMC), vol. 3, pp. 254-
258, Shenzhen, China, Apr. 2010.

S. Ding and L. Liu,
multipath routing protocol based on AODV,”

“A  node-disjoint

Oth Int. Symp. Distrib. Comput. and Appl. to
Business Eng. and Sci. (DCABES), PpP-
312-316, Hong Kong, China, Aug. 2010.

T. S. Kumaran and V. Sankaranarayanan,
“Early detection congestion and control
routing in MANET,” 7th Int. Conf. Wirel. and
Optical Commun. Netw. (WOCN), pp. 1-5,
Colombo, Sri Lanka, Sept. 2010.

C. J. Hwang, A. Kush, and S. Taneja,
“Making MANET energy efficient,” Global
Mob. Congress (GMC), pp. 1-6, Shanghai, China,
Oct. 2011.

A. T. Thai and M. K. Kim, “A routing
protocol with fast-recovery of failures using
backup paths on MANETs,” J. KICS, vol. 16,
no. 7, pp. 1541-1548, Jul. 2012.

Y. Wang and J. Liu, “A backup multipath
routing protocol for ad hoc networks with
dynamic topology,” 3rd Int. Conf. Syst. Sci. Eng.
Design and Manufacturing Inf. (ICSEM), pp.
237-241, Chengdu, China, Oct. 2012.

G. Rajkumar and K. Duraiswamy, “Streamlined
short alternate path protocol for Mobile Ad
hoc Networks,” Int. Conf. Emerging Trends in
Comput., Commun. and Nanotechnol. (ICE- CCN),
pp. 452455, Tirunelveli, India, Mar. 2013.

C. Nishanthini, G. Rajkumar, and G.N.
Jayabhavani,
AODV with power boosted alternate path,”
Int. Conf. Comput. Commun. and Informatics
(ICCCI), pp. 1-4, Coimbatore, India, Jan. 2013.

“Enhanced performance of

Appendix

< Aodvlnitiate >
Step 1 : Start event is occurred!

/* To avoid retransmission of START message */
set node->sendStart to FALSE;

/* To process StartEvent */

set event to INT;

set type to START;

call AodvHandleEvent(event, type);
set node->sendStart to TRUE;

< BatteryCheck >

Step 1 : To initialize battery parameters
/* To avoid retransmission of LACK message */
set node->battery->sendLack to FALSE;
/* To check remaining charge of battery */
set node->battery->lack to FALSE;
check Battery event */
if( (Inode->battery->sendLack ) &&
(node->battery->remaining < Threshold) ) then
call BatteryProcessEvent();

Step 2 : To decrease battery charge for the load

if(node->battery->remaining > 0) then
{ node->battery->remaining -= cost * duration;

/* To check Battery event */
if( ('node->battery->sendlLack ) &&
(node->battery->remaining < Threshold) ) then

call BatteryProcessEvent();

}

Step 3 : To process Lack events of Battery
Func BatteryProcessEvent( )
{ /* Lack event is occurred! */
set node->battery->lack to TRUE;
set event to INT;
set type to LACK;
/* To send LACK message */
call AodvHandleEvent(event, type);
set node->battery->sendlLack to TRUE;
}

< EventProcess >

Step 1 : To process for each Event type
Func AodvHandleEvent(event, type)
{
switch(event)
case CheckNeighbor_Timeout :
/* Check connectivity based on Interrupt message */
if(rtToDest->backuplist.size >0)
call BackupRepair(rtToDest);

else
send RERR packet for link failure

case CheckRoute_Timeout :
/* Remove the route that has not been used for awhile */
if(rtToDest->backuplist.size >0)
call BackupRepair(rtToDest);
else
disable the route
and then delete it after delete period

case INT :
{ /* To broadcast Interrupt message */
swicth(type)
case START :

call SendMessage (msg);
case LACK :
call SendMessage (msg);

case MOVE :

call SendMessage (msg);
}
}

Step 2 : To broadcast message
Func SendMessage (msg)
{ for(i=0; i< node->numberinterfaces ; i++)

send Raw message to Mac
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< MobilityCheck >

Step 1 : To initiali bility p: 'S
/* To check mobility */
set node->mobility->moving to FALSE;

/* To avoid retransmission of START message */
set node->mobility->sendStart to FALSE;

Step 2 : Mobility event is occurred!

set node->mobility->moving to TRUE;

set node->mobility->sendStart to FALSE;

/* To set Timer for Move message

if( isExpireTimerSet == FALSE ) then

& set isExpireTimerSet to TRUE;
set interval to MESSAGE_INTERVAL;
set event to MOVE;
AodvSetTimer(interval, event);

call MobilityProcessEvent( );
¥

Step 3 : To process Mobility events
Func MobilityProcessEvent( )
{ if(node->mobility->moving) then
{ /* To send MOVE message */

set event to INT;
set type to MOVE;
call AodvHandleEvent(event, type);
set node->mobility->moving to FALSE;

}

else if ( Inode->mobility->sendStart ) then

{ /* To send START message */
set event to INT;
set type to START;
call AodvHandleEvent(event, type);
set node->mobility->sendStart to TRUE;

set isExpireTimerSet to FALSE ;
3
Y

Step 4 : To p ( ility) by periods
Func AodvSetTimer(interval, event)
if(isExpireTimerSet) then
{ switch(event)
case MOVE :
call MobilityProcessEvent( );
case CheckNeighbor_Timeout :
call AodvHandleEvent(event, type);
case CheckRoute_Timeout :

call AodvHandleEvent(event, type);

< DataProcess >

Step 1 : Determine the routing action to take for the given data packet
Func AodvRouterFunction(data)
{ /* source node of the route */
if (isSource) then
{ /* Source node has a valid route to the destination */
if(isvalidRt) then
/* transmits a data to the next hop */
TransmitData(data, rtToDest->nextHop);
if(rtToDest->backuplist.size>0 && rtToDest->INT

/* transmit the duplicate data to the backup node */
TransmitData(data, rtToDest->backuplist);

}
else
/* There is no route to the destination and RREQ has not been sent */
Initiate a RREQ packet

/* Intermediate node or destination of the route */

AodvHandleData(data, rtToDest);
}

Step 2 : Processing procedure when data is received from another node
Func AodvHandleData(data, rtToDest)
{ if (rtToDest) then
{ /* There is a valid route towards the destination */
if(isvalidRt) then
{ /* transmits a data to the next hop */
TransmitData(data, rtToDest->nextHop);

if(rtToDest->backuplist.size>0 && rtToDest->INT =

/* transmits the duplicate data to the backup node */
TransmitData(data, rtToDest->backuplist);

“M" ) then

}
/* There is no valid route */
else if(rtToDest- > backuplistsize >0) then

BackupRepair(rtToDest);
else if (isLocalRepair) then
initiate RREQ packet for local repair
else
send RERR packet for link failure
/* There is no route towards the destination of the route */
else

send RERR packet for unreachable destination
%

Step 3 : Forward the data packet to the next hop

Func TransmitData(data, nextHop)
1

send data Packet to Mac layer
}

< MessageProcess >

Step 1 : called when AODV packet is received from MAC
Func AodvHandlePacket(msg)

{ switch(msg->event)

case RREQ :

handle request
case RREP :

handle reply
case RERR :

handle error
case INT :

call AodvHandlelnterrupt(msg)
}

Step 2 : Processing procedure when Interrupt message is received
Func AodvHandlelnterrupt(msg)
{ /* srcNode that sent this Interrupt message */
switch(msg->type)
{ case START :
/* To modify lifeTime & INT of srcNode in Route table */
set rtToEntry->lifetime to MAX_TIME;
set rtToEntry->INT to "";
/ * To respond to START message */
set msg->event to INT;
set msg->type to S_ACK;
call SendMessage (msg);
case LACK :
/* To remove srcNode entry in Route table */
set rtToEntry->lifetime to 0;
set rtToEntry->INT to "L";
/* To repair paths(rtToDest) that use srcNode as a next hop*/
for(i=0; i<RouteTableSize ; i++)
if(rtToDest[i]->backuplistsize >0 &&
rtToDest[i]->nextHop == srcNode ) then
BackupRepair(rtToDest[i]);

case MOVE :

set rtToEntry->lifetime to ALLOWED_MESSAGE_LOSS
* MESSAGE_INTERVAL;
set rtToEntry->INT to "M";
/* To set Timer for Move message
if( isExpireTimerSet == FALSE ) then
{ setisExpireTimerSet to TRUE;
set interval to rtToEntry->lifetime ;
set event to CheckNeighbor_Timeout;
AodvSetTimer(interval, event);

}

case S_ACK :

set rtToDest->lifetime to MAX_TIME;
set rtToDest->INT to “";

insert or update an rtToEntry(srcNode) into the Route table

}

Step 3 : To repair paths by backup node

Func BackupRepair(rtToDest)

{ for(i=0; i<rtToDest->backuplistsize ; i++)
/* get next hop from <Backuplist> field and check neighbor set */
if (isNeighbor) then break;
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