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Reactive Routing Keyword based Routing Procedure in MANET

Soo-Hyun Park, Sooc-Young Shin

Abstract

In MANET(Mobile Ad-hoc Network), unlike in wired networks, a path
configuration should be in advance of data transmission along a routing path.
Frequent movement of mobile nodes, however, makes it difficult to maintain the
configured path and requires re-configuration of the path very often. It may also
leads to serious problems such as deterioration of QoS in mobile ‘ad-hoc networks.
In this paper, we proposed a Reactive Routing Keyword (RRK) routing procedure to
solve those problems. Firstly, we noticed it is possible in RRK routing to assign
multiple routing paths to the destination node. We applied this feature into active
networks and SNMP information based routing by storing unique keywords in cache
of mobile nodes corresponding to present and candidate routings in a path
configuration procedure. It was shown that the deterioration of QoS which may
observed in Dynamic Source Routing(DSR) protocol was greatly mitigated by using
the proposed routing technique.
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3.1 Proactive Routing Keyword (PRK)
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B RRK algorithm

Algorithm RRK()

// Now a mobile node(SN:source node)
wants to send a packet to

// some DN(destination node)

1. SN consults its route cache to determine
whether it already has a route to DN

2. IF SN has an unexpired route to DN
THEN
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2.1 SN uses this route to send packet to

DN

3. ELSE
// SN

broadcasting a route request packet

3.1 keyword = Fetch_keyword();

// call keyword fetch module and get new

unique keyword kw

// call DSR module and bypass new

keyword keyword to get novel route record.

3.2 Call Keyword_SEND_in_SN(keyword)

4. ENDIF

5. Send data packet to DN along with route

record

END RRK

initiates route discovery by

B Dynamic Source Routing in SN algorithm
Algorithm Keyword_SEND_in_SN(String
keyword)
1. Construct Route Request(RREQ) message
with [ DN address, SN address, unique id
number, keyword ]
2. Send RREQ to neighbor nodes.
/* Each node receving this RREQ packet
checks whether it knows a route to the
destination. If it does not, it adds int own
address to the route record of the packet
and then forwards the packet along its
outgoing links. Each node saves this route
record to route cache */
END Keyword_SEND_in_SN

olade]l dsalE Keyword PROCESS_in_
DNO& E#x] wm=ojX RREQE FAA] ]
G Agste WAUESE 2o Eoh

M Dynamic Source Routing in DN algorithm
Algorithm Keyword_PROCESS_in_DN()
1. Receive RREQ from SN

2. Save keyword to its route cache

3. Construct Route Response(RREP) message
with route record and keyword in RREQ [
route record, keyword ]

4. Send RREP to SN along route record.
END Keyword_PROCESS_in_DN

tpo}7} olefe] &a1E]EF eyword PROCESS_
in_EN_for_ RREPO)& ZHZ249 %/t &
Az wE DNozZREH JYg=g 13
RREPE 414 o] & AHE3t7] dAYES
qF0,

M The algorithm for each node receiving
RREP having keyword

Algorithm Keyword_PROCESS _in_EN_
for_RREP()

1. Receive RREP from DN or previous node
2. EN(Each Node) saves keyword extracting
from RREP to it’s route cache

3. Send RREP to SN along with route
record

end Keyword_PROCESS_in_EN_for_ RREP
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Node
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322 299 EzANol @ HIZFA e
AzFATRANA <29 5>9+ Zo] Ni3el
it AAew ol¥se SNH¥ DN7HA e

BT, RERR% AARER
Jolvt R wHAE F sk
i Aeste] g9-9g oA #3T Ho] oy

o] ==(NIO)IAM ANY=
ARE 7123 e oexEE Z7] Yty
7199=  AA8%  HAA(keyword search

message)E VH BB HIZEJfAEGTG o

% ool Watel AAE A4SF WAA}
or AP=s2 ALY A% AP
998 xzAFe 2 F2HA WA B

¥l RMK(Route Maintenance with Keyword)
> ofajj o zht,

lo

-

B RMK(Route Maintenance with Keyword)
algorithm

Algorithm RMK()

// Now an IN(Intermediate Node) receives
data packet going to DN.

1. IN consults its route cache to determine
where is the next hop

2. IF data link layer encounters a fatal
transmission problems THEN

2.1 IN broadcasts keyword_search message
with it’s keyword to neighbor nodes.

2.2 Wait response_of_keyword_search message.

23 IF IN receives response_of keyword_
search message from neighbor node N
THEN

2.3.1 The hop in error is removed from IN's
route cache

2.3.2 Forward data packet to neighbor node
N

2.4 ELSE

24.1 Execute
mechanism
2.4.2 END of Process

2.5 ENDIF

3. ELSE

3.1 Forward data packet to next hop along
route cache

4. ENDIF

end RMK

legacy DSR  rerouting

<:1% 5> =t 7 2o)¥(Fading-out)
RRK7]1_ gegoe #ged mAY
AAe gAE A9

@ /m fade out

..... @ \; sl "““ Desination
.
= @

© @ @ ©

O : Node having Keyword Cofirm

<ag 5> Fxt 7 Zoje(Fading-out)?l
729 RRK7|9t 28 oA g &8 WraiUE

¥Z Nl0°o] &AA%xE Nleo =g
T NI72 AFHAXE do]
MEE NIOL g ¥ &
7 AYRIAE AAs7] Ast
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o 2l 2he-H
N13o] AEAZAN g ==& gt}
[Step 2] olu} Ni3o] A= AolA o)

of dele A dolojiddld AFAH o
27} EAsATh ojg A =HWHE RRK#H$H
wetdg = J19=E  HHRde]  keyword
_search HWAIAE o]-% R=EEZ HRE)
2E%Y. Z3 N0 Nl4oz i
response_of_keyword_search WA A& 4
(3 dol A Ni4gte]l $4as 7)19=E
7ZbA 3 7] w &9} N14vto] response_of
_keyword_searchE N102.& $93HA €ft).
[Step 3] NI102 ==Ale] 98" oA
NI4E AAG & dAFstux W doly
AL N142 M et

[Step 4] =zt:=Z= NI10  response_of_
keyword_search WAIXE FA181A %3l
A9-(o] A%E F =29 N4E ZH 2
A olgEHAAY HALe] e xHE T AR
el A" ASr 82 ARE gFE
ARsE 27 9ild F2EA HFAYUE
(route discovery mechanism)< <=3 3hct.,

4. M5TIH L HDEN

41 RRK 7|gt 2t?g OjEE

olFire olFL T4 EXIHE
(topograph)Woll 4 Alzke] thsle] WAGO =
olFslE d#e o|WERA XolF(Poisson)
T waoh doje] ARAAZE tEal Y
dojo] BEotd vt 7} ol o)F¥ wrt
A9 A T1& tgd e FEd m=2A
A} [14]

P(T, > t)= Py(t) = e~

Ad-hoc YEY AW Zuld == no] ALzt
Hroke EXEz FAY ¢ X H(unit
area)Wol] FUEEA BEFH U1 dHA Gy
o] Qlojo] F =7}t fn)ojule] A-E EEFH

o] Aot sHAsH, o e WY ag=E=
TaHE 8 E2E et FoAX dAAG
oA deje] == 7t 72 Z ol (fading—out) =)
o] & oW dxEete] FAYPAAH F
2% ZA$(ZF 1¥(solation)d A$)e] olHEESE
gt 34 o] A% Holx e w=rt uyY
He 3% g5 P(UL)7F ad 499
i=1

229 AR (range)dlol AT YL FHox
1/Arr?(n) (ZE 1,1 £ i< n)ol Hu

P(I) £ (1 —1/4mr?(n))e=Y

o 97 @tk 0% olgssd P(UL)E A
i=1
st olest 2 FEAo) AW

R

AU = 3P0)
=1 =1
< n( -1 /b_",'l(n)(n—l) — e(lnn-f(n.—l)ln(l—lﬁrr’(u))))
— e(bm- (19147 (n)))
(bm (1_%29(1/4”# @)
=€ :

o] AA $2E n— o7t HW rn) 0o
2 FE%e & & dW[56] an)e 9dnie
ad-hoc VIEA WolA FAl AEo] 73
T =29 FE g

ad~hoc W Ef A9 2 9e T =t Alo]g]

ALY rjel (/B2 w998 F8A

A HE Bue] dele] we BAYAAZ
o) 22® A% TEE 02 Frkn — o),
wepd ool wtrt ABAHE AL S8
7] AAHE(R, ARolgEE BFo] 0) r(n)o]

an Boh 43 Z8AA 59 AcH16),

EXafz oA doe F w=7t H&EA
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BE A% A

Aot

c(n) — 02 A$-d rn)e

ohg-3t

Z
deje &=

e 7 "o 971A on)e
2 AH3] o FystA Au{16][17].

A

42 AlgealolM

AEH ol EtE NS-2(Network Simulator
2)% Abgstglon 7]E9 DSR ¢ueF3te
nagE %3 Jee #AFAART. 47 CBR
(Constant Bit Rate) Ez¥-& WAIA1#A UDP/IP
EZEZ YA st WE AN (Drop)
7ol 49 A8)8(Throughput) S =434t
AlgdolAl d-e 5071 2lad-hoc &.57} shito

Al Gel) RA492 uASa o o)
54 Q7 P SAEES AT 2 4

CBRe 4% 1Fe ¥ ) %@ = z}
2 2,4, 822 WAAAT g <E 1> AE

glo] A shetulE grole.

<H¥ 1> AN EdolA dEtvuH

5 43 5 &

Time 1000 sec Agent upr
Movgrtr;i?t #l 600 sec Traffic CBR
A 10\/%&0{;“ #1 779 sec CBR interval 2~§105deec /
Movement #2 | 780 scc | CBR Pkt size | 510 bytes
MOVCSTCM #2 999 sec IF_Queue size 50

op

Nodes 50 Random Yes

Max Links 20 Max pkts 10000 / node

* Movement #1 : Start @ Stop AMOIOIA 2 <O
SRUZ =l

* Movement #2 : Start 2 Stop AIOIOIA 2tE X = 2
_JOl L(:j'. IIOIO %}“—EI.

15 e e s e e s e
—RRK
DSR . ; .
2 b
g \L,,"k,'\/qﬁ‘._g'v/‘f‘w" ‘”!A’/ i I"! “l'\d,g'%wﬁ
2 L l \ ]f ';NJ-‘ .
- 9 + b \4 S
i g ‘
£ A Y
g J g
T
N i
NN RO N M 20 P
0 250 6 1000
Time (1ksec)
B

<a¥ 6> "oy A4 F (CBR interval :
8 sec / node)

<I¥ 6> dolH A dib] HFES
A3 288 E=XE2 Jeld Aol ¥A
0725027t HEYas 74 2 %7 AR
TZroln oldje AFEo|l MA3 FrstA |
ok 2507600 TIHE X9 FAH3% o]Fo
NE U2 dFHA AFFHE FAS A
k. 9 ¥ FAE DSRelY RRK 719 %
o Wtre Xe& Holrt SAHFHA Ferh
ol Atd LIFL AR AHAH 77}
A of H3g SF WHS AT TPl
7] g &Folc}. ey 600%7F ¥ Movement
#1o] AU E wet HER9 ZH*”* e 7t
HRs) HASHA Hol 343 AL dEs
7bA 2 A At Movement #1 TitollAE ZE
=71 EEA Hi A2 AEAE A3 A
gt oz s AEFAHH(Drop) wWE
DSR, RRK 7I¥ E5F A& AsE A =2

—_—

ot 23y 71€9 DSR ¢ E vlasA
AgA RRK 71¥& F243 A9 AsE Wt
2ty % AAY FLEEL ZUAD @_‘”I_g_ 2
4 9t} Movement #2 77+ , & 7025 HE
BEAHQ =9 o]Fo] WAs u}éa,] A

§ 77 2AEA He Folth

<Y > AE ALA 8ol §438] &
AatE FZHMovement #1)o] A8 && e

Ir

HRAAH o] FAeAN EE B RRKE
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12
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£ RVA / AVE RS
AT e
< \\(\ _“. X ; ’\»' L
g . *’\ 7 - ’Qa‘ i. o
"....@, + / .‘- ;
WA |
?f. . % ~ DSR |
4 . N 3
1] 190
Time { Movement #1 : 190 sec )

<P 7> AR ALH 90 HA F3H
224 (CBR interval : 8 sec / node)

A HolHt}t. o]+ RRK ¢uzFo] 71 @A
Bzeaga 9] 29(Key response)#A
5o Ao} AL FFAEY] wWEd o o
2 HE A 9% g Fd AF=7E A

i

A(Busy) 3 H A& A5 Ao/t €3 He
Ao B CBR T3to] 8% IAY 7
< Hz; 3272 %7 FLEHASE FHE
ARk <FE 2>F DSRI} RRK F71# 7|9
o HEES HE T FAANNE A A
A FHAEZAL ¢ & FHFH AAHE A

q FZHMovement #1)o2 FEIA

=
g Aoz v Aol

<H 2> DSRI RRK2 &H&E Hiw

A A 77 A2 A FN
° (25071000%) (590~779%)
CBR interval 9 4 8 2 4 3
(sec)

DSR (Kbps) |42.77] 2023 | 951 | 39.18 | 1743 | 7.09

RRK (Kbps) |4381]21.14 [10.35] 42.75 | 20.16 | 9.34

RRK - DSR
iy +2.43] +4.48 | +8.80| +9.10 | +15.34 | +32.72

<18 8>2 DSR¥ RRK 7]¥ e A4
348 =43 g Aol A3 RRK 714
o g98 Az AAEA Ao HIWsA o

AEA FAFA =789 (CBR interval©]
229 AL 71 A E AF Ady I
7b o= wE AEHEE deste AUt
Hog 5 Jixe dnldsie
CBRTZFo]l 8 sec/ node 1 7

#1 FOAM Hd 200%7F #A" Aog =
A=A

-

@ DSR

Drop Packets

AU J..M.MIJJ,%,O

Time (Movement #1~ 250 sec)

<29 8> A% A= 34 (CBR interval
: 8 sec / node)

08 <E 3>& DSR¥ RRKe A4
A-E AdH oz vwd Aot
<H# 3> DSRI} RRKS M&SAW HiW
o A 3 Az AA
° (250710002 ) FZH590™779%)
CBR interval 9 4 3 2 4 8
(sec)
DSR 261 | 266 | 264 | 250 | 257 | 252
RRK 147 | 106 | 93 | 142 | 95 | 84
RRK - DSR
Wet 1 gg | st | -18a | <76 |-171| -200
W& 34
27 (%)
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